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CHAPTER 1

INTRODUCTION

1.1 SCOPE OF REPORT

BALLOTS I was concerned with the conceptual design, implemen-

tation, and evaluation of a prototvp,,system of computer support

for bibliographic operations in large libraries and with provision

for extensions to other libraries. BALLOTS II is concerned with

the development and implementation of the production

library automation system--the system that will Support the day-

to-day operations of the librarY.

The development and implementation of BALLOTS II are divided

into six parts. The first of these, General Analysis, was'

described along with the Prototype system in the BALLOTS I Final

Report. (The BALLOTS I Final Report covered the period from June.

1967 through June 1970.) The next three parts, Detailed

Analysis, General Design, and Detailed Design, are the subject of

this report, which covers the period from July 1970 through June

1971. Office of Education support for BALLOTS II (grant

OEG-0-70-2262) continued through March 31, 1971. In the interest

of providing continuity, this document describes work in progress

during the grant period but completed during the following ninety

days.

The final two portions of BALLOTS II development, implemen-

tation (programming, training users, testing) and installation

(file conversion, pilot operation, and acceptance testing), are

in progress as this report goes to press. At the end of January

1972' Programming
has progressed to the point where a

1,200-record MARC tape has been converted to an on-line file,

full indexes have,been built for this file, and on-line searching

and display of the search results have been done on both a

typewriter terminal and a CRT (cathode ray tube) terminal. The

remainder of,the acquisition and cataloging CRT screen formats

and printed output formats are being coded. Schedules are being

drawn up for MARC taees file conversion and fOr training computer

machine room attendants. The printing forms have been ordered

for various outputs, and catalog card cutters are being

evaluated. Computer cost accounts are being arranged so that

detailed cost figures can be collected for such categories as

supplies, termjeal rental, on-line activity by library

department, printing, file maintenance,_ etc. Training and

reference manuals for _users are being drafted. Communication

lines are being ipstalled for Use with the CRT terminals to

be delivered in February and March 1972.



The present report is divided into four parts. Chapter 1

gives some background for the report and summarizes the nature 0

the BALLOTS system, as well as its status at the end of the

reporting period (June 1971). Chapter 2 describes development

progress in two different areas: the bibliographic services and

system design as seen by the user; and the software and hardware

design to support these services (including video terminal

selection and screen design). Chapter 3 describes the major

standards and analytic studies completed during the design. Each

of these standards or studies became a part of the design, or had

a substantial effect on the user, hardware, or software design

described in Chapter 2. Chapter 4 describes the activities

currently under way (following the reporting period) and future

plans.

1.2 BACKGROUND

In 1967, Stanford began a continuing library automation

project, BALLOTS--Bibliographic Automation of Large LibrarY

Operations using a Time-sharing System. A final report on the

first phase of BALLOTS (July 1967 through June 1970) Was

submitted to the Office of Education in April 1971 <1>. That

report reflects the work done under grant OEG-1-7-071145-4428.

The present report reflects work done under a continuation grant

OEG-0-70-2262. Readers are referred to the earlier report for

details of development related and leading to the contents of the

present report. However, for the benefit of readers who do not

have ready access to the earlier report, a brief summary is given

in the following sections, 1.3 through 1.6.

Project BALLOTS is directed toward maximizing the

contribution of the large library to university education.

(Through its generalized design and network capabilities, BALLOTS

facilities are extendable to libraries of various types and

sizes--see section 3.7). Increasing costs of operation and the

limitations of a manual file system inhibit the library's

response to the changing information requirements of higher

education. The BALLOTS approach is to provide technological

assistance to the library and the academic community in the form

of an on-line produttion bibliographic processing system. The

project has been conducted in two major phases: (1) BALLOTS I,

research and prototype development, completed at the end of

Calendar 1969, and (2) BALLOTS II, production system development

the present activity.

BALLOTS has been conducted as the collaborative effort of

the Stanford University Libraries, the institute for

Communication Research, and the Stanford Computation Center. The

project is monitored by an executive committee chaired by Provost

William F. Miller, The BALLOTS project director, Mr. A. H.



Epstein, holds a joint appointment with the Library and the
Computation Center. Shared software (see section 1.5) is being
developed with the Stanford Institute for Communication Research,
which is conducting Project SPIRES--Stanford Public Information
REtrieval System. SPIRES is funded by the National Science
Foundation. With a project structure that links the campus
computer center, related information retrieval activity, and the
working library staff, it has been possible to coordinate
operating needs, technical factors, and design capabilities.

1.3 THE PROBLEM

The large research library is caught between the spiraling
costs of maintaining a crucial but cumbersome system of manual
files and the demanding social and educational forces that are
reshaping the university environment. Labor costs have mounted
sharply while large libraries have had to enlarge their staffs
merely to cope with the increased size and complexity of their
files. Despite current cutbacks and leveling off in the rate of
library growth, there is good reason to believe that the overall
trends will be upward to the end of this century. In this same
period of rising costs, information and educational technology
have made great strides. This is indicated by the availability
of machine-readable data bases (such as MARC tapes and census
tapes), computer-assisted instruction, the wide use of
audiovisual equipment, the continuing experimentation with cable
TV, and the development of regional computing networks.

Changes in the tools and materials of education are
paralleled by changes in orientation and methods. Stanford, like
other universities, is emphasizing the extension of quality
education to minority and disadvantaged groups. There is a
growing interest in the social and ecological effects of
technology, and in the improvement of our society in the face of
social turmoil. Colleges and universities are being called on to
divert resources from traditional channels and disciplines to
new, problem-oriented programs that are often interdisciplinary.
Students are encouraged to make broad and independent use of the
intellectual resources of the university. Faculty members
require up-to-date information to support research into the
social and' economic problems of the nation. It is generally
acknowledged that today's most critical problem in the academic
world is the limited resources available for fulfilling these new
responsibilities. Networks and shared facilities, systems based
on new technology, plus efforts to promote standardization,
appear to be the only practical remedies in the current
environment.

The role of the library is to support these constructive
changes in American higher education with efficient use of its



operating dollars and with improved services. The information

requirements of the university are changing rapidly; the services

of the library must change to meet these requirements. The

creation of an on-line library automation prototype (BALLOTS I)

was a major milestone in this effort.

1.4 OBJECTIVES

The overall objective of Project BALLOTS is to improve the

library's contribution to university education through the

application of computer technology to library processing. The

large library is a production processing system that acquires

library materials and makes them available to users. Library

materials and inquiries about them represent a large daily volume

in both the technical processing and circulation areas. Costs

and quality of service are a function of the speed and accuracy

with which the procedures and files of the library support a

highly trained staff. 'BALLOTS ii focuses on improving _this

support with an on-line production processing system. It is

expected that the results will include improved quality of

service; more powerful search facilities; system flexibility; far

fewer files to maintain; automatic production of management

reports.and statistics; economic utilization of Library of

Congress cataloging; better control over materials being

Processed; shared files and original cataloging among the

institutions using the same system; and some reduction in the

inadvertent duplication of purchases among network Institutions.

The key to a library's store of knowledge is its file of

bibliographic records. The multitude of paper and card files

used to order and prepare books for use, control their

circulation, and provide bibliographic information (through the

card catalogs) to users are expensive to maintain and

increasingly cumbersome to use. The machine-readable files

created by BALLOTS II will be more responsive to the users and to

the library staff in three ways. (1) They will be more

up-to-date because of the speed with which changes to individual

records and to an entire group of records can be made. (2) Each

record will have a greater number of access points than exists_

for the present individual record stored In a manual file. (3)

Several users will be able to use the same record simultaneouslY,

and BALLOTS II files will be accessible to remote terminals. It

will be increasingly unnecessary
for the user to come to a file,

since the file will be available wherever a terminal is located.

Accurate knowledge of the status of library material before

it is available on the shelves is necessary for both librarians

and library patrons. Accurate knowledge of what books are on

order assists in avoiding unnecessary chiplication. Accurate

knowledge of where a book Is in technical processing enables the



library to advise a patren when a book will be available and to
provide rush service when needed. With a manual system such
information is difficult and time-consuming to obtain. BALLOTS

II flies will provide the librarian and the patron with immediate
status information.

The growth of interdisciplinary research and teaching is
placing a heavy demand on library resources and frequently
results in undesireable, unnecessary duplication of'llbrary
materials--a situation that is difficult to tolerate when book
and periodical prices are rising at annual increments ranging
from 10 to 20 percent. Centralized machine control of materials
purchased for many academic departments and branch libraries is
expected to aid in controlling these costs. Of particular
assistance will be the ability to search files rapidly from
remote locations and to communicate the results more rapidly to
the patrons there. The value of such automated record keeping
and rapid communication is incalculable to a network of
cooperating libraries, because it offers the possibility of more
rational sharing of resources--particularly book budgets.

The proposal of March 1970, which requested funds to begin
BALLOTS II development, stated the following objective. Although
the necessary funding to complete Project BALLOTS as originally
scheduled was not continued after the end of this reporting
period, and thus only "part 1" of Phase II was completed, brief
conclusions have been inserted below-after each component of the
main objective.

"The main objective of Phase II of.Project BALLOTS is to
apply the learning from the completed.basic research and
prototype operations in Phase I to the creation of a fully
operational, computerized system for the bibliographic management
of the large llbrary system. The components of this basic
objective in Phase II are as follows:

"Reliability, file security, and rapid recovery from
downtime must characterize the operational system."

<This component is being developed and will be tested
in operations. In order to improve the reliability
of the file and to allow for file recovery, the
following design has been adopted. Whenever a new
record is added to the file or an existing record is
modified in the file, a copy of the new or modified
record is placed in a separate data get called
a "deferred update queue." Once a record has been
placed in the deferred update queue, any user attempt-
ing to reach the old record in the main file will
automatically be routed to the modified record lp
the deferred Odate queue. Thus the user sees the



latest version of the record and is unaware that the

main file has not yet been physically updated. To

meet file security and fil_e recovery requirements,

two copies of the.deferred update queue are kept on-

line on different physical disk drives. At night

when the on-line system is no longer operating, the

deferred update queue will be dumped to a tape and

the on-line main file will be updated with the new

and modified records. The on-line file indexes will

also be modified at this time.>

"The operating costs of a productiona-engineered

system must be less than or reasonably competitive

with the costs if a manual system had been retained."

<Preliminary cost calculations show that the on-line

system will be_more expensive than the present

manual system for a period of approximately five to

ten years. After this period of time, the automated

system is expected to be less expensive than the manual

system. One of the reasons for the time lag is the

fact that displaceable costs do not become cash savings

until the library has been able to reduce staff through

"attrition." If the benefits derived from the displace-

able costs are considered as savings, then the break-

even point would be reached much sooner. Another

unknown factor at this time is the income from the

network of libraries that will use BALLOTS. Since

the system is not operational as this report is being

written, actual measurements and costs are not available;

high-cost calculations were therefore used to determine the

operating costs of the system. It will be possible to cal-

culate costs much more accurately after several months of

production operation.>

"Multiple data bases and multiple users must be served.

As expressed in earlier proposals and reports, central-

ized, computer-maintained files should be remotely

accessible."

<This component is assured. Both the BALLOTS I

and BALLOTS II designs have permitted access

to a number of data bases and access to the same data

base concurrently by a number of users. The BALLOTS

II MARC file can be used by several typewriter and

video terminals simultaneously with no noticeable

degradation in service.>

"The system must be generalizable for external transfer

to other institutions Or regional utilities, sUch as



library regional processing centers operated either
by the private or by the public sector."

<This concept is to be tested by the California Library
Automation Network--see section 3.7. One of the requirements'
that must be met by each library In the network Is
that the library must review, revise as necessary,
and accept the specifications for each module. As

this report goes to press, several of the network
libraries have reviewed the BALLOTS-MARC requirements
documentation; these have requested relatively insig-
nificant changes to accommodate their use of BALLOTS-
MARC. This experience has been most encouraging,
and if the remaining modules follow the pattern of
BALLOTS-MARC, this objective will have been met.>

"User requirements rather than machine convenience
should continue to dominate the design."

<This has been true and will be tested in operations. A
major design task has been designing the user/video-term nal
interface. The requirements for CRT terminals were
determined as a function of the user interface; and
only after these requirements had been drawn up was
a CRT terminal sought that would satisfy them. Sections
2.4, 3.2, and 3.3 of this report describe this work.
A programmable terminal was chosen because none of the
available hardwired CRT terminals would satisfy all
of the criteria established by the BALLOTS project.
The features that have not been found In existing
CRT hardware will be added as software to make the
system as convenient and flexible as possible for
its users.>

"Service levels for processing transactions must
be improved--not just maintained at the present
level--in the face of increasing work loads."

<This component is assured. Once the system Is in

operation, it will be possible for the processing load
to grow substantially without requiring additional
manpower. We expect that the terminal operators will
be able to handle a significantly heavier work load
under BALLOTS than they are able to under the present
manual system. In addition to this, the BALLOTS
syttem can be expanded to add neW modules that make
possible new types of services, unavailable under
the present manUal System. It Is expected that much
of this expansion of services can also be done without
additional manpower.>



1.5 SHARED SOFTWARE

Shared software is an important concept in BALLOTS and

SPIRES development. BALLOTS is a data management system for

libraries; SPIRES is an information retrieval system geared to

the needs of researchers in many disciplines and involving many

data bases. Both applications require substantially the same

basic software for file services (file building, update, creation

of Indexes), retrieval (parsing, decoding of command languages),

and output (printed reports and CRT display of search results).

In the BALlOTS prototype system, the following was achieved

through common software and described In the BALLOTS I Final

Report

1. On-line, interactive searching permitted

users to conduct file searchesin which
they could easily modify, expand, and contract

search requests, and save the early, intermediate,

and final results. An operator could complete

a typical complex search within one or two

minutes, a simple search in a few seconds.

2. Several data bases were serviced by this

software. This feature was implemented

on five different data bases: the University

Libraries' In Process File, ERIC, preprints in

high-energy physics, and two individually

maintained files, one on African history and

one on geology.

Several users could search simultaneously

the same or different files without

interference to one another.

4. The sample outputs from library technical

processing were demonstrated for search

results, purchase orders, and other printed

forms.

5. Computer or programming knowledge was not

a prerequisite for users; productive results could

be obtained after a few hours of training

and exPerience.

The user was able to communicate his satisfaction

or dissatisfaction with the on-line system easily

and directly during a terminal session. Thus

the user became part designer and his feedback

influential in arriving at the production system.

To the above list BALLOTS II adds file integrity and file recovery

so tware (see the description of this in section 1.4).



1.6 DEVELOPMENT STATUS

The prototype system, BALLOTS I, was implemented, operated,
and evaluated,in 1969. This provided the foundation and
experience to design and implement a production system, BALLOTS
II, an effort that is still in progress. Details of the
organization, staff, facilities, and results of the prototype
system development are given in chapter 2 of the BALLOTS I Final
Report.

In the period covered by this report, July 1970 through June
1971, user requirements were defined for major system processes,
such aS ordering, receiving, and cataloging (sections 2.1 and
2.2). Video terminals_were evaluated and the Sanders PDS (804)
terminal was selected (sections 2.4.8 and 3.2). Video terminal
screen formats were designed (sections 2.4--passim--and 3.3).
Host computers for BALLOTS li development and implementation were
studied and one was chosen (section 3.1). The BALLOTS on-line
command language was developed (section 3.4), a notation system
for describing data elements in various formats devised (section
3.5), and the programming language selected (section 3.6).
Programming basic software to support file services, on-line
interactive searching, printed outputs, and recovery procedures
continues.

When Office of Education support was terminated in the first
half of 1971, it became necessary to alter the system development
approach. With the single omission of serials, the original
approach to BALLOTS II was identical to that for BALLOTS I:
large-scale, system-wide applications to sequentially related
functional areas--acquisition, cataloging, and circulation.*
With the goal of achieving near-term operations within the more
limited resources available, it was decided to adopt a modular
approach. This had several advantages: automation could be
introduced more gradually; almost all parts of the
library--including Potential network members--could begin
participating in BALLOTS at once; and modules providing the most
benefit to the greatest number of users could be introduced
first. The modular approach is further detailed in section 2.3.

*Although serials were to be covered in the BALLOTS I

design, this was decided against for BALLOTS II owing to library
staff priorities and the nature of the justification for
automating on-llne. The following Paragraphs explain the
distinction made between serials control and the other areas of
technical processing that led to excluding serials from BALLOTS

Much of the effort in recording serials lies in the manual
handling of the several hundred thousand individual pieces



The BALLOTS-MARC module will be the first to be implemented
(see section 2.3). BALLOTS-MARC will enable users to search the
MARC file interactively from a variety of access points (personal
name, corporate name, title words, and Library of Congress card
number) singly or in combination. Implementation is planned for
spring 1972; CRT terminals have been ordered, delivery dates
specified, and a PDP-11 interface computer installed to service
the CRT terminals.

Major tasks confronting the designers of bibliographic
systems using time-sharing include: (1) identification of system
requirements, (2) access to a machine with adequate resources to
insure satisfactory service, (3) reasonable pricing to provide an
affordable service, (4) rapid recovery from machine and system
downtime, (5) complete file integrity, i.e., no loss of records
(6) selection of a video terminal suitable for the input and
display of bibliographic records, (7) design of file services,
on-line interactive software, and applications programs, (8)
documentation, (9) user training, and (10) resource management.
The methods for-attacking these problems have been documented in
the Final Report on BALLOTS I.

recalved each year--a task in which the computer offers no
assistance. Additionally, the efficiency and economy of
Stanford's manual serials control system has presented a
consistent and strong obstacle to a move towards computerization.
The department in the Main Library controls some 26,000 current
titles, plus retrospective records;_it functions with a small but
dedicated nonprofessional staff, and its work is always up to
date; it has suffered temporary backlogs only as a result of
factors beyond its control, i.e., deltic strikes or mail strikes.
Procedures in the manual system are consistent well designed,
and well taught.

There are two areas In which some assistance may be derived
from the computer, but neither requires an on-line response: one
Is file securitythe current manual file is backed up only by la
microfilm that records file status as of the date of filming.
The second area is claiming, which is a housekeeping task of sub-
stantial nuisance value, but not unbearable, and can be served
effectively through a batch sYstem. The UniversitY is currently
considering preparation of an expanded (and ultimately complete)
printed union list of serials with generalized holdings.
Coverage Is presently confined to currently received science and
technology titles. The'coMpletion of this task is believeckto
offer a more economical solution to effective public service as
well as some assistance to security problems with serial records
than would development of an on-line control system.

10



BALLOTS' experience has shown that the use of an on-line

facility for managing the basic bibliographic operations of a

large library and of a cluster of nearby libraries is feasible

and sound. The techn!cal problems are substantial but solvable,

using a central, shared facility supporting both library and

other users. Economical use of the available computing resources
(including manpower) Is the principal challenge to the designer.

We recommend that the BALLOTS project be carried to
completion and that BALLOTS form the system for a regional

network in Northern California; such a network has been

designated CLAN--California Library Adtomation Network (see

section 3.7).

1.7 RELATED RESEARCH

The expense and complexity of library system development
have been recognized for several years and have been documented

<2,3>. At one time it seemed natural to suggest that development

work might be shared and that certain elements of system design

be commonly developed by several institutions. Thus far sUch

hopes have not been realized. Despite the attractiveness of the
idea of collaborative development, it continues to elude

researchers. Under a grant from the National Science Foundation,
three university libraries--Chicago, Columbia, and
Stanford--began a project In 1968 to test the feasibility of a

collaborative design effort. Although the project did not

achieve its goal of creating a unified system design for a target
process (acquisitions), it did provide an understanding of the

staggering proportions of large-scale system development in both

the human and technical areas. The material in Appendix A,

extracted from the Final Report on Coltaborative Library Systems

Development (CLSO), summarizes the conclusions reached by
participants In the joint effort.



CHAPTER 2

BALLOTS II BIBLIOGRAPHIC SERVICES DESIGN

2.1 BALLOTS DESIGN REQUIREMENTS

BALLOTS is predicated on the application of video terminals

for the following reasons: (1) patrons or librarians should be

able to conduct searches rapidly and silently, so that others

will not be disturbed, even in a public reading area; (2)

facilities for self-instruction and for locating and correcting

errors should be incorporated into library procedures, to

minimize mistakes and increase throughput. With these goals in

mind, the general features of the BALLOTS bibliographic service

design are as follows:

1. Access throughout the normal working day to automated

acquisition, cataloging, and circulation services.

2. Implementation as a series of modules (sets of

interrelated services), with each module achieving stable

Prodw!tion status before another module is implemented.

3. User interaction with the system via video display units

in network libraries, in the Stanford library, and throughout the

Stanford community. (The library flies will also be accessible

for searching via the more than 130 typewriter terminals on and

off campus.)

4. In order to ensure reliable network operations,

Implementation of all files and services first at Stanfor

released to network members only after thorough testing.

to be

5. Four on-line files: a six-month to one-year file of the

most recent MARC data, an In Process File (IPF) of all titles on

order or in technical processing, a Catalog Data File (COF) of

all titles cataloged, and a Circulation Inventory File (INV) of

all titles in Stanford's Meyer Undergraduate Library collection.

6. Multiple indexes for each file, such as author, title,

and LC card number, and an easy-to-use command language with

Boolean search capabilities.

7. Printed outputs: purchase orders, technical processing

control forms, catalog card sets, book spine labels, and

management statistics. These will all be available from the

implementation of the first module. Users will be able to create

bibliographies from selected portions of files. It will be
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Possible to produce lists of new acquisitions by subject and to
send them to special user groups or academic departments.

8. Reliability, fast recovery, and file protection as an
inherent part of the software-hardware design.

2.2 LIBRARY SYSTEMS ANALYSIS

The bibliographic services design originally conceived in
BALLOTS I concentrated on the functional aspects of library
technical processing: a series of comi31ete subsystems for
acquisition, cataloging, circulation, and serials control. Each

major subsystem was broken down into a series of processes. The
acquisition subsystem consisted of ordering, receipt of purchase
order materials, receipt of non-purchase order materials, invoice
receipt, dealer report receipt, automatic claiming, cancelling,
forced claiming and cancelling, and MARC conversion. The catalog
subsystem consisted of distribution and MARC searching, Library
of Congresi (LC) cataloging, original cataloging, Meyer
cataloging, added copies and volumes, and maintenance. The
circulation subsystem consisted of lost book billing, charging,
circulation search, discharging, delinquency, fine payment, fine
search, hold/recall, initial check-in, missing, overdue, and
patron search. The reserve processing subsystem consisted of
reserve book processing, reserve ordering, reserve search,
reserve book listing, and off reserve.

During the reporting year, the acquisition and catalog
subsystems were fully documented. In addition to the five
BALLOTS analysts, three members of the library staff worked on
this documentation at the,project site for three months. The
documentation comprises a process book for_each process In each
subsystem plus a system book common to both the subsystems.
These assembled volumes contain over 1,000 pages.

A prOcess book begins with a flow chart and a narrative
description of the process. Then follow a series of forms
describing each of the InpUts and outputsof the process, the
video terminal screen formats and the files used In the process,
and the manual and manual-automated procedures performed in the
process. Appendix B contains the narratives and flow charts from
two of the acquisition and two of the cataloging process books
produced. Statistics were gathered from library staff, and
estimates of the volume of printed outputs, searches, video
terminal usage, file updates, etc., within each process were
made. _As the process books were completed, they were reviewed by
supervisory librarians in the appropriate departments, and
changes requested were incorporated into the documentation.

The system book contains data that Is common to all of the
processes. For instance, an input screen format may be used in

13
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both ordering and cataloging. The format and the editing rules
that apply to it are defined in the system book; the descriptive,
Procedural, and statistical information about a process using
this input format are documented in a process book. The system
book consists of library requirements translated into explicit
specifications from which programmers develop program
specifications. It contains, for each screen format or printed
output, a sample format, the data elements contained on It, and a
set of processing rules that explicitly define line and column
positions for display and printing, editing rules for input
screens, etc. The system book also contains, for each system
file, the data elements contained in the file and processing
rules for input, update, and searching. Processing rules for the
editing of inputs and printed outputs are written in BALLOTS data
element notation (BDEN) (see section 3.5). Library staff also
worked with the BALLOTS analysts on the requirements contained In
the system book. The system book was reviewed by both the
library staff and the BALLOTS programmers for accuracy and
feasibility. Sample pages from the system book are also
included in Appendix B.

A major result of analysis efforts during the year was a
sophisticated bibliographic file organization, capable of
managing the complex records of materials in process, yet easy
for the library to use. Three major factors influenced this
work: (1) the need in technical processing (particularly in
automatic claiming) for being able to keep track of individual
physical items; (2) the availability of the analyzer and the
parser developed in Project SPIRES <4>, and (3) the development
by SPIRES staff of a file definition language.

The in Process File (IPF) Is a prime example of this file
organization. The four structural levels of the IPF aee shown in
Figure 1. The bibliographic structure contains the full
bibliographic data for the title. The library structure contains
library-specific data (such as a varying call number) for any
library that is ordering or holding that title. The acquisition
structure contains data about a specific order by the library for
that title: vendor, accounting data, requester information, etc.
The item structure contains control information for each physical
item ordered, such as date of order, receipt, claim or
cancellation, and invoice data. When the material is cataloged,
the acquisition structure is deleted, and,the item structure is
replaced by a holdings structure that gives the shelving location
and copy number of that physical item.

Within any given bibliographic structure in the IPF there is
one library structure for each library ordering that title.
Within each library structure there is one acquisition structure
for,each order placed by that library. Within each acquisition
structure there is one item structure for each physical item
represented in the order.
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A command language sYntax was developed that would enable a
terminal operator to create a number of item structures through a
single input string. For example, if an acquisition operator
were to input the string "3c (volume 1, part A; volume 2; volume
3, part A-C; volume 4-6)," the following 24 item structures would
result:

volume 1, part A (copy 1)

volume 1, part A (coPY 2)

volume 1, part A (copy 3)

volume 2 (copy 1)

volume 2 (copy 2)

volume 2 (copy 3)

volume 3, part A (copy 1)

volume 3, Part A (copy 2)

volume 3, part A (copy 3)

volume part (coPY 1)

volume 3, part (copy 2)

volume 3, part (copy 3)

volume 3, part (copy 1)

volume 3, part (copy 2)

volume 3, part (copy 3)

volume 4 (copy I)

volume (copy 2)

volume (copy 3)

volume 5 (copy 1)

volume 5 (copy 2)

volume 5 (cools 3)

volume 6 (cool' 1)

volume 6 (copy 2)

volume 6 (copy 3)

Rules for such compressed input strings were written in
modified BNF (Backus-Naur Form) notation to be passed through the
SPIRES "action" analyzer. The syntax definition for these rules
was generalized enough to accommodate variations in the format
and content of the input string. For example, the following
lines are equivalent:

3 (v 1)

3 c. (vol. 1)

3 c (volume 1)

3c. (v. 1)

This generalization,was done to give the operator as much
flexibility as possible in composing input strings.

The presence.of item struttures enables the computer to
deal with individual Items in technical processing. For instance,
if a partial shipment of a library order is received, the operator
uses a matrix-like display sCreen fOrmat to check off the items
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received. The system then generates a catalog data slip for the
material received. This slip gives status information on the
entire order. During a weekly automatic claiming cycle, the
system will also generate a claim notice for the items ordered
but not received.

2.3 CONVERSION TO THE MODULAR APPROACH

A reduction in available external funding necessitated an
alternate development scheme for achieving the project's
goals--modular implementation. In this approach, functional
modules that cut across major subsystems are developed first and
implemented sequentially. For instance, acquisition and
cataloging both need to use MARC data--therefore, by implementing
a MARC utilization module, Ft is possible to spread system
benefits throughout the library almost at once, without delaying
the next subsystem--cataloging--until completion of the first,
and without the relatively greater complexities of overlapping
two major subsystems. (The MARC module also offers the advantage
of more immediate benefit to potential members of the CLAN
Aletwork.) Additionally, because a module cuts across many
functional areas, a wide base of users is exposed to automation
very quickly, and experience gained in the operation t)f the first
modules can be applied to the later ones.

The documentation required for the modules can be derived
almost wholly from theprocess and system books that had been
prepared for the orlginal bibliographic services design. The
module documentation is organized in much the same way as the
full system documentation, using the same components.

The eight general features enumerated in section 2.1 have
been embodied in a series of modules that may be thought of as

. sets of services providing progressively expanding service for a
widening variety of library material. There are 11 modUles; they
are described below in the .order in which they will be
implemented. The detailed requirements for the first module have
been comPleted, documented, approved by the Stanford Library, and
are In the process, of being approved by each CLAN library.

1. BALLOTS-MARC. The library material processed bY the
MARC module is English-language monograph material appearing on
weekly MARC tapes. (The reitriction to English-language material
is a consequence,of the current scope of MARC; all maniere alphabet
languages are supported by this module.) The file In this module
is an on-line MARC file of the most recent 6 to 12 months of MARC
records4 Thejite is essentially read-only except for the
addition of usage and date codes for records processed by users.
The actual size of the on-line file will depend on:the
requirements of the network libraries balanced against file
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storage costs. Purchase orders, process forms for technical

Processing files, catalog card sets, and spine labels will be

Produced on request for any titles in the MARC file. Automatic

weekly searches to match user requests with new additions to the

:file will be available through a standing search feature. In

this first module no permanent on-line records will be maintained

during technical processing other than the full MARC record and

its usage status and date codes, although a tape copy of the

'records for each book cataloged will be retained for later use.

Such on-line record keeping will appear in modules 2, 5, and 6.

This module will process approximately 35 percent of Stanford's

acquisitions and 26 percent of its cataloging. The percentage of

support to CLAN processing Is slightly larger than the Stanford

figures in this and later modules. The programming of the

BALLOTS-MARC module Is being accomplished with Stanford's own

financial resources.

2. MARC-IPF (In Process File). This module adds an IPF and

additional printed outputs such as claim and cancellation

notices, when requested by library.staff. Only MARC material is

handled; when a record is found in MARC it is transferred to the

IPF and is retained there as an updateable record throughout

technical processing. Since the record will not be purged from

the IPF until modules 5 and 6 have been implemented, the file

will represent all tities'ordered and cataloged by the library

using the automated system. A record in MARC-IPF can be used

again if additional copies of a book are ordered.

3. Purchase Order/Original Cataloging. No new file is

added with this module, but the use of the IPF file is expanded

coesiderably. Also, Title II Slip and National Program for

Acquisition and Cataloging (NPAC) notices can be produced. The

scope of material for which a record is created Is expanded

considerably. It adds all non-MARC roman alphabet material that

requires a purchase order In ordering, and any material that

requires original cataloging. Thus, if a record is not found In

'MARC, a new IPF record is created on the terminal. This module

will process an additional 52 percent of acquisitions and 42

Percent of cataloging. Thus services at thi.s point will cover 87

Percent of acquisitions and 68 percent of cataloging.

4, Non-Purchase Order Material. The scope of material

added to the IPF is expanded to Include non-MARC non-purchase-

order material recelptr-gift, exchange, approval, and blanket

orders. In addition, an invoice claiming feature is included to

inform the Acquisition Department of material for which no

invoice has been received'withi.n thirty days. This module will

process an additional 7 percent of acquisitions and 6 percent of

cataloging. Modules 1 through 4 will process a total of 94

percent of acquisitions and 74 percent of cataloging.
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5. Catalog Data File. This module Involves building the
on-line Catalog Data File. Since the Implementation of module 1,
BALLOTS will have saved bibliographic information, and this data
will be used to create the CDF. From this point on, all catalog
records will enter the CDF after the record for a given title is
no longer required in the IPF. As the CDF grows, it will become
an increasingly valuable reference tool for acquisition,
cataloging, and patrons' use.

6. Inventory File. Machine-readable bibliographic and
holdings records already exist for all 60,000 titles now in the
Meyer Undergraduate Library. In this modgle, these records will
be converted to BALLOTS format and used to build an on-line Meyer
Inventory File (INV). At this point, Meyer cataloging processing
will work directly with the on-line file. This file will be used
later on for reference and for the patrons' access to the
complete holdings of the undergraduate library. Other libraries
with the entire collection In machine-readable form can be
handled in a similar manner.

7. Book Catalog. This module can be used to create any
book catalog done In the Stanford format. At Stanford it will
allow the Meyer Book Catalog to be produced directly from the INV
without going through the punched card process presently used.

8. Automatic Claiming and Cancelling. This module adds
programs to review IPF records automatically, to determine if
ordered material is overdue. Material may be claimed several
times and finally cancelled if the dealer does not respond. The
Acquisition Department may override a scheduled claim or a
cancellation.

9. Circulation. This module is designed to handle the
complexities of the research library circulation system. Using
data from the inventory File, a Meyer Library self-service
circulation system will be implemented first, including charging,
discharging, initial check-In, circulation searching, recall,
holds, overdue processing, fine handling, and fine payments.

10. Standing Order and Out-of-Print Desiderata. The
capability of establishing standing orders (SO) and receiving the
non-serial materials arriving with SOls will be added with this
module. In addition, out-of-print iteme (OP) will be added to
the IPF, and search and quote letters produced for OP dealers.
If an OP item can be procured, it can be ordered using the record
already in the IPF.

11. Reserve. This'module adds reserve book ordering and
Processing for users. It will be added to the services offered
to Meyer staff through the use of the INV and IPF.



Although modules 6, 7, 9, and 11 will be implemented first

at Stanford's Meyer Undergraduate Library, each module will be

generalizable and its application not limited to Meyer Library.

Modules are not dependent on size of library--they can be

employed in small college libraries, research libraries, and

university branch libraries.

No module will be released for use at a member library until

it has been in heavy production use at Stanford for a four- to

eight-month period. This is done in order to insure reliable

operational use of each module prior to installation in a network

library.

Module development and implementation are discussed further

in chapter 4, as these have been the major concerns of Project

BALLOTS in the time following the reporting period.

2.4 DEVELOPMENT OF BIBLIOGRAPHIC OPERATIONS ON A VIDEO TERMINAL

This section summarizes the project's design philosophy for

on-line interaction between the operator and an automated

bibliographic system via a video terminal. It includes a

discussion of the development of CRT terminal screen formats, the

definition of protocols and a command language, and the final

.chotce of a CRT terminal.

2.4.1 Background

Early in BALLOTS 10 work was begun to identify CRT terminals

suitable for the user-system interface. Unfortunately, equipment

of sufficient reliability and economy that also met the

functional requirements of a bibliographic application did not

appear on the market as a production unit during the lifetime of

BALLOTS I. Various attempts were made to use off-the-shelf CRT

terminals, but none could meet the library's sOecifications. An

account of this early work appears in the BALLOTS I Final Report.

Although these investigations did not yield a sultable CRT

terminal, they did provide Important background,that later

activity built on.

By August 1970, system programming had progressed to the

point where it was mandatory to think in specific detail about

the way bibliographic data would pass back and forth between the

operator and the system. Since no CRT terminal had yet been

selected, a hypothetical terminal was projected as the basis for

preliminary design. This procedure subsequentlY proVed to be

extremely valuable. The hypothetical terminal had the basic

features that could be found on almost any machine. It was

rather like a basic IBM 2260: Very feW functions, -only uppercase

characters, no protected format capabilities, a relatively small



number of characters displayable at one time, and limited editing
capabilities.

2.4.2 Transferability of Design Experiences
with Typewriter Terminals

The design experiences derived from work with the typewriter
terminals during BALLOTS I were not directly transferable toa
CRT terminal environment. Communicating via a CRT terminal is
entirely different from communicating through a typewriter
terminal. A CRT terminal can transmit an entire block or screen
of data at one time, a screen on which nearly 2,000 characters
can be edited and corrected and forwarded as a whole. This
represents a very different mode of operator-terminal interaction
than does the typewriter terminal, which operates in a
character-by-character or line-by-line transmission mode. The
CRT affords no hard copy, and one cannot back up and observe what
was input five minutes ago. The design staff had many years of
experience working with typewriter terminals. Now they had to
acclimate themselves to a new environment.

2.4.3 Formatted Screens

Given the model of the hypothetical terminal, the design
staff began to develop CRT terminal screen formats. The object
of formatting the display of information was to ensure that the
operator would find the data elements consistently presented in
the same form and position on the screen. Such consistency makes
it easier for the operator to recognize various data elements, to
develop efficient keying procedures, and to identify errors.
When a particular element is always found in the same place on a
screen, the operator need only check that one location, rather
than reading the entire screen in order to determine if that
element is contained in a given record. Similarly, if the input
field for a certain element is always on the third line, the
operator can key that data without having to look at the screen
to position the cursor.

Since all 120 of the data elements possible In a BALLOTS
record cannot be displayed at one time, it was necessary to
divide the data elements into smaller logical groups. Each group
represents the raw material for one screen format. Grouping was
done on the basis of the logical relation of data elements, the
work flow of the operator, and the length and frequency

.

distribution characteristics of data element values.

Certain data elements have meaning only in conjunction with
other data elements. The format for display of-bibliographic
data, which was modeled on ,the form of a Library of Congrets
entry, is an example of a format where data elements are
recognized and interpreted on the basis of their order and
position.

21

a



Some data elements must be grouped together because they are
all required by the operator and/or the program to carry out a
specific operation. If an operator is to make a decision to
cancel an order, he must first know when the book was ordered,
who the vendor is, what type of material it is, and whether or
not the library has received any communication from the vendor
concerning this order. Since the same data element may be
necessary for several operations, some data elements appear in
more than one format. For instance, the purchase order number
must appear on a screen for cancellation of an order as well as
on the screen for receipt of material on an order.

The design team decided that for the data input format, the
system should prompt the operator with field tags. Experience
gained in BALLOTS I indicated that it was preferable to have the
system supply tags and have the operator fill in the blank
fields, rather than to have the operator supply the tags along
with the input data. This method of prompts places the burden of
remembering tags on the system, and also saves ktying. The
tagging scheme is based on the data element mnemonics developed
in BALLOTS I. (These mnemonics are described In the BALLOTS I

Final Report, section 2.5.1.)

Data element mnemonics and input fields were positioned on
data entry screens by considering operator work flow and the
frequency of use of each element. In general, fields were
positioned in the order In which the operator would generally use
them. However, seldom-used elements were pushed to the bottom
and to tht right of the screen so that the operator would not
have to key past something he would use only infrequently.

The use of prompted mnemonic tags also pointed to the
desirability of field protection capabilities. A protected field
is an area into which the operator cannot move the cursor and
therefore cannot write, change, or erase data. The purpote of a
protected field is to preserve system-supplied information (such
as the format of tags and input fields), to reduce the
possibility of entering data into the wrong field, and to
facilitate cursor positioning for input keying. The cursor can
jump automatically from the end of one input field to the
beginning of the next. Tab functions can also be used to move
forward or backward from field to field.

2.4.4 The Overflow Problem

The most perplexing problem in format design was caused by
the wide variation in the length of certain bibliographic data
elements. For example, an analysis of 500 personal name main
entries taken from a MARC tape showed a minimum length of 6
characters and a maximum length of 53. The mean length was
21.74, and 90 percent of the lengths were less than 31
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characters. A similar analysis of title statements showed a

miminum of 4, a maximum of 1911 and a mean length of 40.53

characters. Over 90 percent were less than 75 characters long.

Given the limited amount of space available on a CRT screen,

it is not at all efficient to define input fields the size of the

maximum length of widely varying data elements. Most of the time

a format would be filled with unneeded blanks. Fewer data

elements could be grouped into each format, and therefore the

operator would have to use many more formats to carry out a given

function.

In working with the hypothetical terminal, it was concluded

that extremely variable data element values should be handled bY

a combination of fixed-length fields and an overflow area. The

overflow area might possibly be at the bottom of the format, or

it might be a separate format. The fixed-length fields were

designed to accomodate 80 to 90 percent of the occurrences of

such an element. This was a cumbersome prospect for both the

programmer and the operator.

It became apparent that the only satisfactory solution to

the overflow problem was to provide expandable fields for these

troublesome data elements. It was essential that this expansion

take place without sacrificing format protection. And it was

desirable that the necessity for expansion be detected and take

place automatically, without any special Intervention on the

operator's part.

2.4.5 The Role of Data Element Statistical Malys s

in CRT Screen Design

In order to group data_elements within protected formats, it

was necessary to have specific information about the behavior of

those elements, both In terms of size and occurrence. The range

of size of each element affected the size of the input field, and

the relative occurrence of elements affected their ordering

within a format.

Both the Library of Congress and Columbia University had

performed extensive analyses of MARC data to determine the

frequency of occurrence of certain data elements and graphic

characters, as well as the average lengths of data elements <50

6. HoweVer, to design a screen format for display of

bibliographic records BALLOTS required more Information than just

average length. Therefore, a .statistical program was written to

learn the distribution of length of bibliographic data elements.

The purpose of this study was to determine how best to deal with

the limitations of terminal ,hardware requiring fixed-length data

fields, as well as to aid in file design. A program was written

to profile the distribution'and length of each data element in
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MARC records and in the Library's machine-readable In Process
File (IPF), prepared during the operation of BALLOTS I. This
program reads MARC and IPF records that have been transformed
into the BALLOTS file-building format. The program accepts aninput parameter specifying the mnemonic of the data element to beanalyzed. It analyzes and tabulates the length of the data
element in the record. The following summary information is
printed for the data element in the batch of records examined:

Number of records examined
Number of occurrences of data e ement
Number of entries with no occurrence of data element
Number of entries with multiple occurrences of
data element

For each data element the following information Is tabulated:

Length
incidence
Incidence sum
incidence percentile

For each data element the following statistics are calculated:

Minimum length
Maximum length
Mean length
Variance
Standard deviation
Skew
Kurtosis

As an example, in the MARC tapes dated August 13, 1070 and
October 1, 1970, the following information was obtained for
the data element MEPN (Main Entry, Personal Name, equivalentto MARC tag 100):

Date 8/13/70

Length for incidence
percentile of 90 or
greater

Number of records
examined

0/1/70

33

500 500

In checking the IPF for the data element VSP (Special
Instructions to the Vendor),_106 occurrences were found among 700records. 90 percent of the instances were accommodated in four



characters; the next length, 12, occurred only twice; length 36
occurred twice; and six other lengths ranging from 13 to 59
characters occurred only once each. Appendix C contains examples
of the output of these programs. The output from this
statistical program was influential in arriving at the BALLOTS
file and screen design.

2.4.6 Practical Experience

While still designing with the hypothetical terminal, the
design staff examined the Sanders 720.CR1 terminal that was being
used at Stanford's Administrative Data Processing Center. This
CRT terminal did not meet project requirements on a number of
grounds: most notably, it did not have an upper/lower-case
character set. However, it did provide format protection and
give the designers concrete experience. Various screen formats
were built and displayed to the development staff and to
librarians. Feedback revealed problems and suggestions for
changes.

During th s period, the design staff took advantage of other
opportunities to work with various CRT units. Formats were set
up and altered to take advantage of a particular feature or to
get around a_particuiar problem inherent in each different
terminal. Library staff members worked at the terminals to
determine what kinds of errors might be made if data were
organized In a certain way, or what mistakes could be avoided by
a different organization of the data.

This experimentation facilitated the move from a general to
a more specific set of terminal requirements. Some of the ideas
originally developed for the hypothetical termlnal were found
completely untenable when a real terminal was available. For
example, the first solution to the overflow problem (leaving
blank lines at the foot of the screen) turned out to be extremely
difficult to use. Some of the visual organization of data that
had looked fine on paper was unsatisfactory on a screen which
lacked the niceties of grid lines to illustrate columns and rows.
Operators found it very difficult to orient their eyes to such a
screen. 'Also, when a cursor became available, the problems
inherent in Moving it about from one position to another required
the rearrangement of some fields so that they were in more
efficient positions or required less cursor movement.

2.4.7 Development of Protocols and Commands

.To carry out a given function, such as ordering a book, the
operator must execute a prescribed set of optional and required
actions involving a Specific set of screen formats. For example,
the operator must first determine whether or not the book is
already on order. His first activity is searching. That might
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be followed by the use of a second screen format for displayiag
the search results. As a third step he might wish to amend
existing bibliographic data. A fourth step requires the addition
of data elements needed for acquisition operations, e.g. vendor,
purchase order number, requester, etc. Finally the operator must
signal the system that the record is complete and ready for final
machine editing before it is entered into the data base. The
order and interrelationship of these actions should be designed
to provide the operator with as much flexibility as possible.
This order and relationship must also be clearly defined so as to
ensure completion of the function being carried out.

The map of legal paths through a function is called a
protocol. The term "protocol" is used here in a larger sense
than usual. It is common to talk about communication protocols
between the terminal and the computer that cover polling
strategies, interruptions, and data communication commands such
as "request for transmit," "negative acknowledge," and the like.
However, the design staff felt it important to think in terms of
a higher level of protocol that included the operator's actions.
From the project's viewpoint, the most important part of the
entire communication chain is what the operator wants to do.

The Objectives in designing a protocol are to optimize the
normal sequence of actions, to enable the operator to deal with
any exceptional situations that might arise, and to disable all
actions that are extraneous or detrimental to a given function.
All possible paths through a function are mapped .so that one
always knows the status of each piece of data at any given
moment; so that it can be made clear to the operator which
element of the system is in control at any point in time. For
example, if the operator wishes to correct an error, he needs to
knoW the exact status of the data in question, whether
corrections can be done directly by using the editing features of
the terminal, or whether the information has already become part
of the permanent data base and therefore requires a more
elaborate correction procedure. The system is designed to make
it as evident as possible what can, cannot, should, and should
not be done at a particular point in a protocol. The operator
should not have to waste time trying to decode the status of his
data.

While the protocols were being defined, a command language
was formulated to drive the system through the protocols. As the
operator issues various commands, he chooses one of the many
possible paths through a protocol and satisfies the requirements
of that protocol. The comMand language provides the direct means
by which the operator instrUcts the systeM ai.to his wishes and
intentions. The protocols bY themselves are passive models; It
is the command language that initiates action.



The operator is prompted with the commands for the main
line, the most common route chrough a protocol, as a default
option. Each screen format ,Iontains a.command field In which the
system supplies the comman0 v,:.1) that will produce the next step
in the main line of that prot6col. Thus the operator does not
need to take any special actics to deal with the usual cases.

The command prompts are a function of the protocol, and are
independent of the particular screen format In which they appear.
The same format may appear for several different protocols. For

example, the format for input of basic bibliographic information
is needed to produce a purchase order and also to produce a set
of catalog cards. In other cases a format that is required in
the main line of one protocol may be an optional branch in
another.

The operator uses the command language to tell the system
which function he wishes to use, e.g. ordering, receiVing,
original cataloging, reserve processing, etc. The system then
enters the operator in the protocol specifically designed for the
function he has requested. This enables the operator to
accomplish his particular purpose without having to request over
and over again the facilities he will require on a routine basis.
The protocol also serves to deny to the oeerator formats and
command actions that are inappropriate to his function.

The command language is also the mechanism that allows the
operator to instruct the system to take one of the options In a
protocol. When the operator needs to depart from the main line,
he simply overwrites the_prompted command with some other
command. For example: if an operator is using a series of
formats to input both bibliographic and ordering data, and
realizes at the end of the protocol that something was wrong with
the bibliographic data he has already entered, he can, in effect,
tell the system: "I have completed the ordering data and it is
correct; but before adding this record to the file, I need to
back u0 and correct bibiographic data input on a previous format
in this protocol." To do this, the operator simply overwrites
the prompted command that would enter the record Into the file,
and replaces it with a command instructing the system to
redisplay the format containing the bibliograPhic data he input
earlier in the protocol. Command options such as this not only
ensure that the operator can handle all situations; they
eliminate the need to re-key any data other than that which is in
error.

. The command language was developed with the aid of a BNF
analyzer program that checked all command combinations for
internal logical inconsistencies. The staff also crosschecked
the BALLOTS command language with other command languages in use
at Stanford for inconsistencies between languages. Thus, as a
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user moves from one system to another, he will not be confronted

by a situation where the same command verb is used to mean

different things in different systems, or where different

commands are used to mean the same thing.

2.4.8 Terminal Hardware Evaluation and Selection

Armed with the above design experience, the BALLOTS staff was

Prepared to make an intelligent and thorough analysis of terminal

equipment. Therefore, early in 1971 they began an Intensive

review of all available CRT terminals that seemed likely to meet

project requirements.

Eight major factors governed the choice of the CRT terminal

for BALLOTS. These, or analogous constraints, are likely to be

present in any project. They were as follows:

1. The Host Computer

The terminal had to be compatible with the hardware and

software environment of the Campus Facility's IBM 360/67

and the front-end PDP-11 used to serve CRT terminals.

2. Generality

The terminal had to be useful for other applications in

the academic community served by the Stanford Computation

Center.

Data Communications Mode

The terminal had to support asynchronous, block mode

communication at 90600 baud. Asynchronous tranSmission was

required to accommodate the Campus Facility's locally

Produced modems, which had been obtained to eliminate

the rental cost of equivalent units from common carriers.

The requirement for block transmission at 9,600 baud was

based on efficient 'use of machine resources and existing

communication lines.

4. Character Set

Because the data base and all printed outputs were to be

upper and lower-case, the terminal had to have such a

character set. It is important to note here that a
decision was made by the Catalog Department of the'

Stanferd Libraries to do without diacritical marks .

and other special characters. It was felt that the

additional cost of keying, displaying, and printing

the special characters, as well as of their inclusion in the

terminal equipment, did not balance against their added

utility and benefit,
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5. Full Editing Capabilities

The terminal had to have full cursor controls, including:
up, down, left, right, home, and tabs. It also had to have
character insert, delete, and overstrike, and Vine insert
and delete.

6. Screen Capacity

The terminal had to be able to display at least 1,000
good quality characters at one time. A capacity of
2,000 characters was preferred.

7. Format Protection

The terminal had to have field protection capability,
and some method of field expansion to handle overflow.

8. Practicality

The terminal had to be available at an affordable price,
reliable, made by an experienced manufacturer, and
supported by a good service organization.

Two developments in the technolog;r of terminal manufacture
provided choices in 1970-71 that were not available when Project
BALLOTS began. One of these was the emergence from the research
and development stages into reliable production of MOS/LSI (Metal
Oxide Silicon/Large-Scale integration) technology-. This new
technology Increased equipment reliability and offered the
possibility of much more sophisticated terminals at reasonable
cost, owing to the very great compaction of components made
possible. The second developmsnt was a direct consequence of the
first: availability of the "smart" terminal containieg a
Programmable processor.

The FAvent of programmable terminals was particularly
significant for BALLOTS. A bibograPhic aPplication is quite
different from the business appiltcations for which hardwired
terminals are usually designed. The programmable terminal
offered the possibility of tailoring and optimizing the
operational functions of the terminal for our particular
application. Most important, the programmable terminal offered a
sound solution to the overflow and field expansion problems
discussed above.

The choice of terminal was narrowed to three units: the
Spt as Systems' irascope model TE (now designated model LTE), the
Four Phase Systems' System IV/70, and the Sanders Associates' PDS
(800 series).
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The Spires Irascope model TE had been developed in close
collaboration with the Ohio College Library Center specifically
for an on-line bibliographic system. Therefore the project gave
this terminal special attention even though it was not a
programmable unit. The review of this terminal produced much
valuable information and many good ideas. However, the irascope
did not meet a number of project requirements. It was a highly
specialized unit that would not have been of general use to the
Stanford community. Although It offered block transmission, it
did so only at 2,400 baud synchronous, rather than 9,600 baud
asynchronous. Modifications to change.the I/0 would have raised
the price significantly. And the fact that Spires Systems was a
small eastern manufacturer with few units in the western United
States and no service organization of its own did not bode well
for maintenance service.

The Four Phase IV/70 was attractive by virtue of Its
programmable processor and the fact that it is manufactured in
the San Francisco Bay area. Although this might have been an
acceptable unit for the BALLOTS application, it suffered from two
limitations. First, it was able to display only 1,152 characters
at one time. Second, it was available only in a clUstered
configuration. This meant that, although ft was economically
viable for a large user with many terminals, it was prohibitively
expensive for the user with only one or two terminals. It was
felt that this limitation would make the terminal impractical for
Potential CLAN members.

The final choice was the Sanders 800 series. It met all
Project specifications, and its programmable features appeared to
make it the most flexible device for our application.
Furthermore, ft was easY to intermix clustered and stand-alone
units, a consideration of economic significance for use in
various-sized libraries. It was the only unit that accommodated
data transmission via the same type of cable required for cable
TV. (Because other Projects at Stanford were.interested in cable
TV for transmitting data, it was considered highly desirable to
have equipment accommodating a service that could later prove of
importance to the library). Finally, at the time the comparative
analysis was performed, the Sanders was the least expensive unit.
Later, changes were made that increased the cost of the Sanders
termLnal, and its cost advantage over the Four Phase IV/70
evaporated. However, both these units were still less expensive
than the irascope TE. Finally, Sanders Associates was the
largest and most experienced of the three manufacturers, and they
had built up a service organiza ion that was among the largest in
the industry.
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2.4.0 Real and imaginary Term nals

In conclusion, there were two phases to the CRT screen
design. First was the initial approach to the subject, which
involved solving certain general problems. This phase can be
conducted on paper with a hypothetical terminal. Second was the
tailoring of the basic approach to a specific physical
environment, to a specific terminal. As soon as a terminal had
been selected, the criteria for designing screen formats could be
totally formalized, a step that could not be taken beforehand.
For example, different terminals not only have different
character sets, they also have different numbers of characters on
each line and different numbers of lines on the screen.

The preliminary design experience on the hypothetical
terminal was most valuable. Had the terminal been selected
before any design work had been done, the choice would have had
to be made on much less specific and less mature requirements.
And had the staff begun designing on a real terminal rather than
a hypothetical one, the same learning experience would still have
been required before it could be decided how to use that
terminal. Actually, transfer of the design work done for the
Sanders 720 to the Sanders 800 series was primarily a refinement.
There were no basic changes. With the new device, some of the
problems inherent in the earlier terminal could be solved
relatively easily. No situation arose that required the design
staff to backtrack and go off in a completely new direction.
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CHAPTER 3

ANALYTIC STUDIES AND STANDARDS

This chapter presents several analytic studies made,
standards created, and and decisions taken to support the design

and implementation of BALLOTS Ii. The studies and standards
incorporated in the text are as follows: Video Terminal Support

for SPIRES and BALLOTS on Stanford's IBM 360/67; BALLOTS Data

Element Notation; Video Terminal Evaluation; Video Terminal

Screen Standard; BALLOTS Command Language; Coding and Description
Standards for PL360; an ASIS 1971 Conference paper on on-line
library network planning. In addition, cost studies conducted

are described.

3.1 HOST COMPUTER ANALYSIS

A study was first made to determine the feasibility of a

computer facility dedicated solely to library automation and
other data file services; the idea was rejected because of the

cost involved.

Since ft was not found financially feasible for Stanford to
dedicate a computer to library automation, an intensive study was

made during the reporting period to determine the most
appropriate available computer to support the BALLOTS production
system. The twc most promising computers were found to be the
Administrative Computing Facility's IBM 360/40 and the Stanford
Computation Center Campus Facility's IBM 360/67.

Two separate studies were conducted by the BALLOTS team with
the programming teams from each facility. Preliminary designs
were developed and an estimate made of the modifications and
extensions of existing software required to support BALLOTS.

3.1.1 Administrative Computing Facility

The Administrative Computing Facility (ACF) was operating a
360/40 for use by the administrative sector of the University.
This included jobs for the Registrar, the personnel and payroll
departments, and the'alumni records. A project was underway in
the ACF programming area to design and implement an on-line
administrative computing system using video terminals. The

development actiVity had been about half completed at the time
BALLOTS began investigating the use Of the ACF cOmputer. The

video terminal used by the ACF development team was a Sanders
720, which had the hardwired capability of protected fields but
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not of field expansion. Since most of the administrative work
could be carried out using the 720 CRT screen format with a file
design that included a variable number of fixed-length data
elements, there was no critical need for variable-length fields
either on the CRT screens or In the file.

The BALLOTS programming team worked with the ACF programmers
to determine the impact on both the ACF and the BALLOTS
development schedules and intentions if the BALLOTS programming
and production operations were carried out on the ACF computer.
This study was conducted over a six-month period. One of the
major portions of the study was an ACF review of the BALLOTS
requirements, workloads, and development schedule, imd a similar
BALLOTS review of the ACF activities. After this was completed,
the two teams produced a combined development task chart,
describing over 250 tasks, that covered all of the current and
planned activities for both ACF and BALLOTS. Merging the tasks
on the same chart required an estimate of the amount of addi-
tional work that the ACF systems programmers would have to do to
accommodate the BALLOTS requirements.

The study showed that the software changes necessary to
support variable-length fields in file storage and on CRT
terminals would require completely redesigning the ACF's file
services software and also redesigning the terminal handler
software. Changes to accommodate the additional number of
terminals and the added transaction load would cause further
software changes in the system. From the BALLOTS standpoint
more work would be required of pro.grammers and analysts to
produce a system of less benefit to the user than had been
planned. Certain necessary aspects of the BALLOTS design--such
as_the overflow problem (see section 2.4.4)--were never
satisfactorily accounted for In the ACF study. The cumulative
impact of all these changes and compromises would have been a

major change in the direction of BALLOTS development as well as
In the schedule of the facility. It was therefore decided that
Project BALLOTS should not be supported on the Administrative
Computing Facility 360/40.

3.1.2 Campus Facility

During 1969 and early 1970, the Campus Facility machine was
close to saturation. The installation software at that time was
workable and efficient, but had not yet been fully optimized.
Furthermore, there was a heavy batch workload. For this reason
BALLOTS and SPIRES began by carefully investigating the ACF. But
while the two projects were investigating the ACF environment,
two changes took place in the Campus Facility: a gain in CPU
cycle availability due to substantial software optimization, and
a decrease in the overall workload. In the past year,
reliability on the 360/67 has increased to the point where uptime
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is around 96 percent. Throughput in the high-speed batch
partition has improved 40 percent. For example, the execution
time for an average job has been reduced from 4.3 seconds to 2.2
seconds and the minimum job cost has been reduced from ftfty
cents to twenty-five cents. Text-editor (WYLBUR) throughput has
increased 100 percent--i.e., it has doubled, effectively cutting
costs to the user by 50 percent. These improvements to the
operation of the 360/67 resulted in an average machine cycle
availability of 30 percent.

Thus, the investigation of the Campus Facility showed
that it could offer strong support, experience in developing
time-sharing and virtual memory software, and on-line interactive
systems that included text editing and compilaton. This software
had been available for several years via typewriter terminals
(primarily IBM 2741); 88 of 130 typewriter terminals on and off
campus could be logged on at the same time. Software support for
video terminals was not available, however, nor had a standard
campus video terminal been selected.

3.1.3 Video Terminal Support for SPIRES and BALLOTS on
the IBM 360/67

The preliminary study for developing and implementing
BALLOTS at the Campus Facility showed that the additional
transaction load from library automation could be absorbed
without seriously affecting the existing software or service to
users. The major addition required to the software would be
support for CRT terminals. The Campus Facility provides services
to faculty, students, and staff; and therefore must make all
services as widely usable as possible. The CRT terminal chosen
for library automation would also be available as a general
campus CRT device, providing all the services of the Campus
Facility. In addition to the powerful and flexible Sanders
terminal chosen for BALLOTS, the Campus Facility elected to
support a more modest (and much less expensive) CRT terminal, the
Hazeltine 2000. The Campus Facility produced the following
preliminary design report describing support for video terminals.

* * * DOCUMENT FOLLOWS * * *

1. BACKGROUND

Discussion began in January 1971 between the BALLOTS and SPIRES
technical staff and the staff of the Stanford Computation Center
-Campus Facility (SCCCF) on CRT terminal support for the SP1RES/BALLOTS
system. Several alternative designs were discussed. Each had
its Own effect on present SCCCF software, on core reoUirements, on
overall system performance, on BALLOTS II development schedules
on reliability, and on cost.
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2. ALTERNATIVES

Each alternative, with a discussion of its merits and
disadvantages, is given below.

a. Via a 2701 into MILTEN

MILTEN, the communications subsystem,. operates
In an interrupt mode-to support up to 88 IBM 2741
typewriter terminals. With this arrangement,
a buffer pool consisting of 88 160-character
buffers and associated control blocks must be
reserved. The additional code and buffers to
support thirty to forty CRT terminals
(assuming 1,000-character screens), using
either an interrupt or_a polling discipline,
would require a prohibitive amount of core.
Such core could be taken from resident core in
the nucleus, from execution pages within
ORVYL, or from the large batch partition. All
of these alternatives are considered unaccept-
able because of their effects on overall system
performance. Furthermore, the MILTEN/WYLBUR
and MILTEN/ORVYL interfaces now existing would
be disturbed, thus requiring critical areas
within the system-to be redesigned and re-
coded.

b. Via the existing PDP-9 into ORVYL

ORVYL, the time-tharing subsystem, now contains
device-independent code that "talks" to
a PDP-9 via the multiplexor channel and
a 2701 Parallel Data Adapter-.-,-,The PDP-9 contains
device-dependent code for "foreign" computer
links, paper tape devices, graphics scope devices,
and teletypes. These are termed "external devices"
and can be attached by a 2741 terminal program
executing out of virtual memory under ORVYL. To
augment the device-dependent code in the PDP-9
to support CRT terminals for BALLOTS ii.would
either force a user to log on with a 2741 and
switch to the CRT terminal (unacceptable from an economic
standpoint), or force the BALLOTS it deVelopment
staff to create a task-dispatching mechanism to sit
underneath the one-existing in ORVYL (thus seriously
affecting the schedule). In addition, the reliability
factor in the PDP-9 would be considerably degraded
because of the unknown behavior of the various
other external devices. It is also uncertain
whether or not the PDP9 would be capable of
carryjng the expected load.
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c. Via a dedicated small computer into MILTEN and ORVYL

With a dedicated small computer providing
buffering, line handling, error re-try, etc.,
it is considered feasible to provide a reliable
interface between as many as 32 CRT terminals and

the SCCCF 360/67 with a minimum of perturbation to

existing system software. The CRT user may log on
in line-by-line mode into MILTEN, with the small

computer simulating the behavior of a 2741. After

the user signifies that he wishes to be attached

to ORVYL, a supervisor call Is issued that
commands MILTEN and the small computer to
place the user In "full scope face" mode.
From that point, all I/0 takes place from
pages of ORVYL execution space rather than

from the MILTEN buffer pool. The control
block in'the buffer pool merely has a flag
set, with a pointer to the real buffer in

the ORVYL partition. Such an approach is
expected to require minimal core on the
360/67 and feasible changes to the existing
system software. It was therefore chosen
as the basis for CRT support on the SCCCF

360/67.

CHOICE OF SMALL COMPUTER

After conducting a survey, the Small Systems Group at SCC

reduced the set of possible small computers to Data General's

Super Nova, Varian Data Machines'-6201, and Digital Equipment

Corporation's PDP-11. From the standpoints of reliability,
flexibility, and operating characteristics, the PDP-11 stood out

as the best alternative, especially with regard to its flexible

busing scheme. Furthermore, local expertise has been built up

during the installation of a front-end PDP-11 at the ACME

(Medical School) Facility of SCC.

4. TERMINAL COMMUNICATION

There are three alternatives for arranging communication

between the terminals and the PDP-11. They are: (1) dedicated

lines, (2) multidropped lines, (3) time division multiplexing

(TDM). In comparing the first two alternatives, it was felt

that dedicated lines would Increase the user cost beyond

Practical limits. The second alternative--multidropped lines--

was recomMended as an interim choice, pendlng completion of

a study on the feasibility of TDM. It was not felt that the
alternattve selected would lead to the scrapping of any
signiflcant amounts of either, hardware or software should TDM

become the accepted approach. There was the further advantage
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of allowing parts of the project unaffected by this decision
to commence immediately. The remainder of this memorandumtherefore addresses itself to a multidropped system.

5. CHOICE OF TERMINALS

Two terminals have been chosen as standard CRT terminals forfront-end support for the Stanford community and all its users,
including off-campus network members. They are the Hazeltine
2000, which has been used with success In the Campus Facility,and the Sanders Associates 800-series programmable terminal.(See sections 2.4.8 and 3.2 for the analysis of CRT terminals
that led to Sanders as the choice.)

6. IMPLEMENTATION SCHEDULE

The schedule for implementing the front-end system has beendivided into twO stages:

Stage 1: Deliver and install all equipment in Pine Hall,
and when sufficient progress has been ensured,
three Sanders display terminals will be installed
at the Main Library, It Is anticipated that
programmable terminals will be multidropped to
reduce communication costs.

If the DEC multiplexor interface becomes
available, the PDP-11/2701 interface and the
PDA itself will be replaced by a DEC-DX11 inter-
face. This will replace a 2701 that has a.
rental cost of $12,000 based on a forty-month
period.

Stage 2: Deliver and install at least one inexpensive CRT
terminal and integrate its operation into exist-
ing Stage 1 support. This will include but will not
be limited to operation on the public switched'
telephone network as well as on dedicated cir-
cuits. The inexpensive terminals will- not be multi-
dropped. Some economies may be achieved in the
hardware interfaces to the PDP-11 if a .transmission
rate less than 9,600 bos is selected. This area
remains to be elaborated.

7. BILL OF MATERIALS

DEC

1 PDP-11/20-CA computer with 4k memory
2 MM11-E 4k 16-bit 1.2 us add-on memory
1 KW11-A real-time clock
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1 DD11-A mtg. panel
1 DX-11 MPX channel interface
2 KL-11X full duplex line interfaces

Total

175
5,000 est.

800

$24,675

B. Engineering

1. PDP-11 IBM 2701 PDA interface

1 DR11 $ 400

Logic 400

Miscellaneous 300

Subtotal materials $ 1,100
Labor (seven man-days) 700

Total $ 1,800

2. Multidrop Interface boxes

Receiver/drivers 180

Miscellaneous 120

Subtotal materials $ 300

Labor (one man-day) 100

Total 400
times four boxes x4

Total
plus extra receiver/driver

$ 1,600

on KL-11 180

Total $ 1,780

Note: Each multidrop interface box is capable of driving four
terminals, within one hundred feet of each other. If

terminals could be thus clUstered in the library, the
cost for multidrop interfaces would be $400.

SITE FOR THE POP-11

The Operations Manager, Campus Facility, sees no problem in
locating the PDP-11 near the current PDP-9 installation in Pine
Hall.

* * * DOCUMENT ENDS * * *

Based on the results of this study, a formal decision to
implement library automation on the Campus Facility was made and



design and programming continued. The next step for the Campus

Facility included the specification for ORVYL support of CRT

terminals, the ordering of the PDP-11, and the building of the

interface hardware. It was found that all the deficiencies In

the plan to implement at the Adminstrative Computing Facility

were overcome or could be overcome at the Campus FacilitY.

3.2 VIDEO TERMINAL EVALUATION

NOTE: This analysis was based on information about prOducts

and prices available as of May 1, 1971. It does not reflect the

changes in products and costs and the introduction of new

products that have occurred since that date.

* * * DOCUMENT FOLLOWS * * *

In February 1971, Project BALLOTS began an intensive search

for an acceptable CRT terminal to be used in an on-line

bibliographic application. Requirements (Table I) were based on

the conceptions of the BALLOTS staff, experiences of similar

projects, and the hardware and communications environment of the

Stanford Computation Center (SCC). The survey of available

terminals began with a review of technical publications such as

the Auerbach Data Communications reports, also reviewed were

articles and advertisements In data processing and library trade

journals. On the basis of the information available at that

time, specific data about the terminals were gathered in Table

A preliminary comparison of the terminals (Table II) against

our requirements (Table I) pointed to six potentially acceptable

terminals. The most difficult requirement to meet was the one

for protected format with expandable input fields. The six

terminals, and the mbdifications necessary to make them meet the

formatting requirements, are listed in Table III.

After closer examination of the units, this group of six was

narrowed to a group of three: the Four Phase IV/70, Sanders 804,

and Spires Irascope TE. The Datapoint 2200 was rejected because

it had only a 12-line by 80-column screen (960 characters) and

because it did not have adequate keys for cursor control. The

Delta TelTerm II was rejected because the use of an external

minicomputer to supplement the terminal's functions was not

considered desirable while there were questionS about the

reliability of the computer-terminal combination and the fiscal

strength of the comoanY. The imlac PDS-1 was rejected because of

flicker in the visual image, especially when more than 1,200

characters are displayed, and because of higher unit cost.

The three remaining terminals :were compared by function

(Table IV). Differences in memory size and character set were
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DISPLAY:

KEYBOARD:

FUNCTIONS:

TABLE I

BASIC TERMINAL REQUIREMENTS

Minimum 12" diagonal CRT
Minimum 1000 character display

Minimum 24 line by 48 column display
Upper/lower case character set

Typewriter layout
(ANSI x 9A9/199B preferred)

Protected format with expandable Input fields

Full cursor control

left
right
up
down
tab
home

Full editing capabil Aes

character insert
character delete
character overstrike
line insert
line delete

COMMUNICATIONS: 9600 baud
(Asynchronous preferred)
Block I/0
Stand alone capabilities

a



TABLE II

TERMINALS CONSIDERED

MANUFACTURER MODEL

Beehive I, II, III

Courier

CTC Datapoint 2200
Datapoint 3300

DEC VTO5, VT06

Delta Data Tel Term II

Hazeltine 2000

IBM 2260, 3270

ICL 7181

imlac PDS-1

infoton Vista

Lear Siegler 7700

Sanders Associates 720, 800 series

Spiras Systems irascope TE

Uni Comp 522

XDS

Four Phase IV/70



Terminal

CTC Datapoint 2200

TABLE III

B-C-C-21§-Areet
fornat reauirement.

Add to manufacturer's
software for terminal's
processor.

Delta Data System Tel Term II Run terminal in full duplex

with external minicomputer
supplementing terminal
functions.

'Four Phase IV/70 Add to manufaCture's soft-
ware for terminal's processor.

Imiac PDS-1 Add to manufacturer's soft-

ware for terminal's processor.

Sanders 80 series Add to manufacturer's soft-
ware for terminal's processor.

Spires lrascope TE Specify reprogramming of
certain ROM's by-manufacturer.
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not felt to be significant for our application. Reliabllity is
an unknown factor for all three units. The flexibility of the
Programmable processor and the flexibility of units providing
both stand-alone and clustered configuratUons made the Four Phase
and Sanders terminals more attractive than the Spires unit. The
Spires unit was also less desirable than the other terminals
because of its synchronous transmission and late delivery of
9,600 baud. The Sanders terminal is preferable to the Four Phase
on the basis of display size. And the Sanders is built by a
well-known, established company.

Table V contains a cost comparison of the three terminals.
No information is available on a cost of a Four Phase stand-alone
unit. The only figure, quoted tentatively, for the Sanders
cluster was $27,200 for a cluster of eight. Other Sanders prices
are preliminary. Given these limitations, an evaluation of the
data In Table V indicates that: (1) for quantities of one to
three terminals, a stand-alone unit is definitely desirable; (2)
the Spiras unit is significantly more expensive than the other
two; (3) the Sanders 800 series appears to be slightly less
expensive than the Four Phase; and (4) the Sanders 804 Is the
least expensive alternative for our first installation of four or
five units. And for our first installation, the Sanders 804
stand-alone also provides more flexibility than the Four Phase
IV/70, which is currently available in a cluster only.

In addition, the Sanders terminals are engineered to receive
cable TV signals form coaxial cable. This fact makes these
terminals more desirable for future campus communication
developments at Stanford University, and could be an important
factor in future research work.

A comparison of delivery schedules (Table VI) shows the
Sanders to be'somewhat later than the others. However, the
delivery constraint does not seem to be severe enough to outweigh
the other advantages of this unit

We therefore recomsnd the Sanders 800 series CRT terminals for
use in this application.

* * * DOCUMENT ENDS * *

3.3 VIDEO TERMINAL SCREEN STANDARD

Once the CRT terminal evaluation had been completed and the
Sanders 804 terminal had been chosen, the characteristtcs of the
terminal as they affected the user, the programmer, and the
system analysts were documented; from this Information a standard
was developed. This standard treats (1) the method for line
overflow when a data element takes up more space than has been

45 .

49



60

55

50

45

40

3$

30

25

20

10

Purchase Price

TABLE V

COST COMPARISON

in Thousands

.

IN NI _

1 _E

i
_ININI EEMETN_

111.11111111
KM
E

NE__ EU
EN ME

NINMEN

mulna
MINER

KUM
MEE_

_

r- .-r,...1._ _.
''',ENKE=

ENNNINE
IMINEEIN
NEHMEN

..J._
'

s- ,

_ -
i, '

1

ma
DEEI

c

_

ir_Ll
I _._i_o_
'.1 i_L:_'_

mm.1--.

IIIg
'V

11'9 IMMOM-

. uniumme
.; .,--

, . MIR
-, uu
-.

_I

_ - gairgginum
KNEE
NIUE

1

1

ENENEN
....

i -- i
_ME

.,

ENINNINEKINNEE
1

ININENINNEMU

EINEENFEEKIIE
I ENNERNIMI

EMEREMEN

EN
551555

ir

s

-11

_-1

1555
I

ENNEENIEN
KMINENERNusaasaaaa
ENNEENNIE

KNEE

Nunn
2

Spires Irascope TE 1.5k disFlay memory

price variation due to

distribution of engineering

charges and 9600 baud option.

Sandors 4 Stand-Alone 2.5k byCes processor memory

2k bytes d_ play memory

Four Phas_ 1V/70 Cluster

price variation after

four due to memory

options

Sanders 80X Cluster

tentative unit price for

cluster of 8 is $3400 each.

Cost breakdown not available.

5 6 7 8 Number Terminals

*Purchase price as
of March 1971



T
A
B
L
E
 
V
(

F
O
U
R
 
P
H
A
S
E
 
I
V
/
7
0

S
A
N
D
E
R
S
 
S
E
R
I
E
S
 
8
0
0

D
E
L
I
V
E
R
Y
 
S
C
H
E
D
U
L
E
S

D
e
s
i
r
e
d
 
T
e
s
t
 
D
a
t
e

D
e
s
i
r
e
d
 
I
m
p
l
e
m
e
n
t
a
t
i
o
n

D
a
t
e

l
r 1

l
r

1
9
7
2

1
1
1
5

1
5

1
5

1
5

1
5

1
5

1
5

1
5

1
5

1
5

1
5

1
5

1
5

^,
5

1
5

1
5

1
5

1
 J

U
N

'
jU

L
 '

A
U

G
"

S
E

P
O

C
T

N
O

V
D

E
C

 "
 J

A
N

'"
F

E
B

M
A

R
A

P
R

M
A

Y
 ' 

J
U

N
J
U

L
 1

 A
rc

s
E

L

2 3 5 6 7

-
 
T
E
R
M
I
N
A
L
 
C
L
U
S
T
E
R

4

S
T
A
N
D

A
L
O
N
E
.

i
c
u
l
g
r
a
t
o

u
n
i
t

p
r
o
d
u
c
t
i
o
n
 
u
n
i
t

f
l
o
d
u
c
i
t
i
o
n
 
u
n
i
t

T
A
N
D
 
A
L
O
N
E

1

2

5
p
1
R
A
5

I
R
A
S
E
D
P
E

_
_
A
-
-
-
-

1
1

2
.
4
0
0
 
b
a
u
d
,
 
p
r
o
g
r
a
m
m
e
d

R
O
M

2
1
_
2
A
0
0

b
r
i
u
d
.

(
p
r
o
g
r
a
m
m
e
d
 
R
O
(
)

1
3

2
4
0
0
1
 
b
a
u
d

1
4

a

2
4
0
0
 
b
a
u
d

C
L
U
S
T
E
R

9
6
0
0
 
b
a
u
d



allocated on the CRT screen; (2) the location and def nition of
the command line; and (3) the definition and location of error-
messages.

* * * DOCUMENT FOLLOWS * *

Definition and Use of Protected Fields

INTRODUCTION

This is a description of the principles of interaction
between the library user and on-line portions of the BALLOTS-MARC
modules. A program called the BALLOTS subprocessor (BSP) will
control the Input, editing, storage, retrieval, and display of
data. The user will communicate with the system through a
Sanders 804 (stand-alone) or 810 (clustered) programmable CRT
terminal. The input and display of data will be organized within
formats for ease of use and verification. The operator gives
directions to the BSP through a command language. These-elements
will be discussed below.

SYSTEM MODEL

The following model is provided as a point of reference for
the terms and explanations that follow. This is a conceptual
model, not a program design. The BALLOTS subprocessor may
indeed be organized In a vastly different manner, but the user
will be able to conceive of operations according to this model.
The primary purpose of the model is help illustrate what
the elements of the system are supposed to do. How the system
actually effects the actions described Is entirely up to the
programmer.

FORMATS AND FRAMES

A format, or format routine, is a program that serves as an
intermediary between the user and the data base. It organizes
the interchange of data into logical units and allows the user to
deal with logical subsets of the data elements that make up a
single record. The format aids the user by labeling data
elements and displaying them in a consistent manner. The format
also edits for accuracy and completeness the data input by the
user.

A format consists of a set of format and display rules,
and a set of Alt and storage rules. The first set of rules is
used when data is output to the terminal from the computer. The
second set is used when data is input from the terminal to the
computer.



What the operator actually sees on the face of the CRT is
called a frame. A frame Is created by the format routine. A
frame always consists of 24 lines of 80 characters each. The
format routine takes data from the data base, organizes and
labels it according to the formatting and display rules, and
sends It, along with positioning and protection information,
the terminal where it Is stored in the display memory. The
terminal uses the positioning and protection information to wr te
the frame on the face of the CRT.

A format routine may create one or more frames before it
completes its processing. And the same routine will create a
different number of frames in different circumstances. This Is
caused bY the fact that_although a specific format always deals
with the same group of data elements, the length of the data
elements may vary widely from one occurrence to another.

FIELD EXPANSION

One of the most important characteristics of BALLOTS CRT
screen formats is the ability to have input fields of flexible
length. This function is carried out by the terminal processor
without interrupting the remote CPU. If an input field extends
into position 80, that field may expand In Increments of
80-position lines, one at a time. After position 80 is filled,
If the next character is not a tab or carriage return, which
would take the cursor to the next field, the terminal program
will insert another input line for the current field. This line
will be inserted immediately below the current line, and
succeeding lines in the frame will be pushed down one line. The
last line In the frame will be pushed off the bottom of the
screen and will be lost from the display memory. But the
information displayed in this last line Is not lost from the data
area of "user scratchpad memory" (USM). When the frame is
transmitted, the format routine will rewrite the record In the
data area to accommodate the inserted line-(s). The format
routine will then build another frame and send it to the
terminal. The beginning of this next frame will overlap the last
two lines of the previous frame.

If the operator has input data in the last line and then
pushes that line off the bottom of the frame, the input data will
be lost because it has not been transmitted to the system.

PROTECTION

It is possible to code characters in the display memory so
that they cannot be altered from the terminal keyboard. A format
must send information specifying that certain characters are to
be protected. In BALLOTS, all positions that are not to be made
available to the operator for input are designated as protected.
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When making up a frame from a format, all 80 positions of each of
the 24 lines must be accounted for.

DESCRIBING FORMATS

To completely define the requirements for a CRT screen format
two things are required. The first is a visual model of the
display of tiata on the CRT screen. This is done on a BALLOTS
grid form (a sample of this form is included at the end of
Appendix B), using as many lines as necessary to accommodate the
group of data elements in the format.. Division and overlap
between frames Is a flexible matter because of possible field
expansion.

The second thing necessary to define a format is a set of
processing rules. These rules specify the relationships between,
and the rules governing, the data elements included in the format.
These rules may also specify special considerations to be
observed in dividing a record into frames.

GENERAL CONSIDERATIONS OF CRT SCREEN FORMAT DESIGN

1. All frames created by format routines (except search formats)
will consist of two parts, the header and the body. Search
frames contain onlY a header.

Header

2. The header occupies the first three
lines of all frames except search frames. The
header occupies all 24 lines of a search frame.
When a record must be divided into more than one
frame, the header will be repeated at the beginning of
of each frame.

Control Field

The.'first element of the.header is the control
field. This line contains the Format I.D. In columns
6-11; File I.D., columns 17-28; Record I.D., columns
34-42; Function I.D., columns 48-55; Library I.D., columns
61=67; and operator I.D., columns 73-76. Values for these
items are always left-justified. An explanation of each of
these items can be found in the BALLOTS Data.
Elements Notebook (7.

Message Field

The message field is the second element of the
header. It occupies line 2, positions 1-80. It is
protected. It is used to display diagnostics



concerning the command field and general messages
from the system. If a message exceeds
80 characters, it will expand and push down
succeeding lines. In a search frame the message field may
be up to 22 lines in length.

Command Field

The command field is the third element of the
header. The command field is an input field,
i.e., it is unprotected. It follows the message field
In all frames but search frames. .The command field
occupies positions 1-79 of line 3. it does not extend into
position 80 because the command field is not allowed to
expand and push down succeeding lines In non-seardh frames.
search frames the command field begins in position 1
of the line immediately following the message field and
continues to the end of the frame. The command field
of a search frame may be up to 22 lines in length.

Body

6. There are two types of bodies: (1) display bodies
and (2) input bodies. Update bodies
are a form of input bodies.

Display Bodies

7. In display bodies, all lines are
protected. The operator may input in the
command field only.

8. Common, easily identified data elements need
not be labeled in a display body.

9. Rare data elements, and/or data elements whose
identity Is not obvious from their value,
must be labeled.

10. In display bodies, textual data should be organized into
logical paragraphs.

11. Short, fixed-length data elements may be organized
into multiple columns if desired. Columnar
alignment should be made on the first character
of the data element value. All lines containing
more than one data element should conform to the
same columnar structure.

12. Columnar data should be grouped together, not
mixed with paragraphed data.
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13. When the same data element, or group of data
elements, Is included in several different formats,
the display position and organization of such
elements should be consistent across formats.

Input Bodies

14. Input bodies may contain two types of entries:
(1) data element entries, and (2) instruction entries.

Data Element Entries

15. Each data element entry contains two parts:
(1) a label, and (2) an input field. There are

two types of labels and two types of input fields.

Labels

16. All labels are eight characters long. The first

two character poSitions are reserved for the
display of error codes. The third position

is blank. The fourth through seventh positions
are for the data element mnemonic. The eighth

position is blank.

17. The first type of label Is a "prompted mnemonic"

label. In this type the format routine provides the

label. It Is right-justified to position 7 of the label,
and cannot be altered by the operator. All eight
Positions in this type of label are protected
for strict Input formats. In update formats,
the eighth position is unprotected. The operator may
insert an asterisk_in this eighth position to signify
that the element is being updated.

18. The second type of label is an "operator
supplied mnemonic" label. In this type,

Positions 4-7 of the label are unprotected,
and the operator inputs a mnemonic anywhere
In these positions. Positions 1-3 and 8 are protected.
In update formats (see 17) position 3 Is unprotected to
allow the operator to insert an asterisk to signify an

update.

19. Entries for data elements that may be multiple
within a structure (BIBS, AS, IS) must use
"operator-supPlied mnemonic" labels. If the structure
is multiple but the data element is singular within the
structure, e.g., MDX in AS, or LOC In IS, prompted mnemonics
should be used. The program will know how many copies of



the structure are needed to present a given record in a
given format.

20. The two types of labels should not appear in the
same format.

Input Fields

21. The two types of input fields are (1) fixed
length fields of less than 72 characters, and
(2) expandable fields.

Fixed-Length Input Fields

22. Fixed-length Input fields have a maximum length
of 71 characters. Since an input field must
be preceded by an eight-character label, an input
field longer than 71 characters would extend
into position 80. Only expandable
input fields may use position 80.

23. If a fixed-length input field is short enough, it is possible
to include more than one data element entry in a single line.
This is permissible if (1) there are at least five spaces
between the end of each input field and the
beginning of the next label, and (2) if all lines
in a format containing multiple data elements
conform to the same columnar structure.

24. Columnar lines should be grouped together, not
mixed with single data element lines.

Expandable Input Fields

25. For a field to be expandable, it must begin in
position 9 (immediately after the label that
began in position 1) and must extend into 'position 80.
If the 73rd character input by the operator
(the character that would occupy position 81)
is not a tab or carriage return, the terminal
program will insert another input line
(see FIELD EXPANSION).

Instr:uction Entries

26. Instructions ire defined as data that will be
processed by a program and then discarded.
Data element values, on the other hand, become
part of the data base and are stored. An
eXample of an instruction would be information
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telling the program to print out a set of catalog

cards.

27. Instruction entries begin with a two-position

error code field. This is followed by a single

space. These first three positions are protected.

The Input field for the instruction follows. It

is fixed in length and is not labeled.

28. Instruction fields are prompted with underscore characters.

This differentiates them from data element input

fields.

29. Instructions should be in the form of short

codes, such as "M" for "material received" or

"I" for "Invoice received" or "Ml" for "material

received with invoice."

30. The length of an instruction input field is

determined by the length of the longest

instruction, or set of instructions, that

may occupy that field.

31. Instruction entries must begin in position 1.

* * * DOCUMENT ENDS * * *

3.4 BALLOTS COMMAND LANGUAGE

The following is a description of the BALLOTS command

language involved In the BALLOTS-MARC module. (See also section

2.4.7,) As other modules are added to the BALLOTS system, the

command language wil; expand. BALLOTS commands should not

conflict with other command languages with which users may be

familiar. The same function should have the same command word in

all systems, and the same command word should call the same

function in all systems. The main difference between BALLOTS and

the other existing command languages at Stanford is that BALLOTS

deals with data one fraMe at- a time rather than one line at a

time.

CANcel
CONtinue
DISplay
ENTer

* * * DOCUMENT FOLLOWS * * *

BALLOTS-MARC COMMANDS
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FINd
AND
NOT
OR
BACkup

format routine calls:
BF01 Search Results - Full Bibliographic

8101 Input - Bibliographic

B102 Input - Additional Bibliographic

GS01 General System Screen
HHO1 input - Holdings

0R01 Input - Ordering

SIO1 Search Input
S102 Search Continuation

IGNor4
KEEP
LOGON
LOGOFF
paging

+

+B
-

-B
REStore
SCRatch,
SEArch
SET
SKIp

Most commands may be input using either the first three

letters or the whole command. The only exceptions are LOGON and

LOGOFF, which cannot be abbreviated. All commands may be input

in upper or lower case.

In the discussion of commands, reference will be made to the

following levels of activities. Each level may be considered a

logical set made up entirely of one or more.occurrences of a

member or members of the next lower level.

FUNCTION

PROTOCOL

Ordering function
Catalog Function
Scratch Function

Search Protocol
.Standing Search

Build Protocols Order
Catalog

Scratch Protocol

FORMAT ROUTINE BF01
B101
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CYCLE

B102
GS01
HHO1
OR01
SIO1
SIG2

Input Cycle
Overflow Cycle
Error Cycle

STEP Output Step (output of a
frame by the system)

Input Step (input of a
frame by the operator)

Build protocols are'those that write to the data base. They

are called build protocols because they build a record in the

data area of "user scratchpad memory" (USW. They are more

strictly controlled than are protocols that only read from the

data base.

A format routine, or simply a format, will often consist of

a single cycle'. If a format overflows a single frame, an

overflow cycle will be initiated. If the edit program finds an

error in incoming data, an error cycle will be initiated.

A cycle is the period beginning after the operator has

transmitted a frame and continuing until the operator transmits

the next frame.

CANcei Command

CANcel Is one of the two commands that can end a build

protocol. The other Is the ENTer command. It is impossible for

the operator to exit from a build protocol without using one of

these commands. The effect of the CANcel command is to clear the

build area In USM. When the build area is cleared by a CANcel

command, the status of all data is reset to what it was at the

beginning of the build protocol: no files are updated, no print

records are produced.

CONtinue Command

In BALLOTS-MARC the CONtinue command will be used to call

for more input positions in a 8102 format when these additional

positions are not provided by automatic paging. This condition

will occur when the following three factors are all present: (1)

all data in USM thet should be included in a 8102 format has

already been displayed on previous frames of 8102 or is being

displayed on previous frames of 8102; (2) the last data element
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on the screen is in line 24 but does not continue past position
77; (3) the operator has more data elements to input in the B102

format. The same is true for the HHO1 format.

DISplav Command

The DISplay command will cause the records pointed to by the
current results stack of the search area to be displayed in the
BF01 fOrmat. The records will be displayed in CRD order. The

display command does not end a search protocol, and it does not
affect the results stacks or the build area in USM.

ENTer Command

ENTer is one of the two commands that can end a build

Protocol. The other is the CANcel command. It is impossible for
the operator to exit from a build protocol without using one of
these commands. The effect of the ENTer command is to take the
record In the build area in USM and update files and/or produce
print records as necessary. The successful execution of the
ENTer command signifies the acceptance.of the new record, or
update, into the system. Finally, ENTer releases the build area.

FINd Command

The FiNd command initiates a search protocol. It will begin

by clearing the search area In USM. The actual search will be
handled through the SP1RES/BALLOTS common software. The AND,

NOT, OR, and BACkup commands may occur within a FiNd comment,

A search request Is composed of the command "FINd" fol qed

by the name of at least one index and at least one value fcv -.hat

index. The indexes available in BALLOTS-MARC will be plrso al
name (PN), corpoi'ate-cónference name (CN),.title word (i), ,nd LC

card number (CRD). If more than one index-value pair ir
contained in a request, each pair must be connected with one ob
the logical operators "AND.," ."OR,." "NOT." A request containing
only one pair is called a simple request. A request containing
more than one pair is called &compound request.

Examples:
a. (simple)
b. (simple)
c. (compound)
d. (compound)

FIND TITLE HONOR
FIND T GLORY
FIND PN SMITH AND JONES
FIND PN SMITH AND JONES AND T HONOR

in.eApmple c, the system would find all works written both by
somettne named Smith and someone named Jones. In example de the
systeni would find all the works that were written both by.someone
named Smith and someone named Jones and that had the word "Honor"
in their titles.

57



The precedence of logical operators is left to right, with
grouping capabilities provided by the use of parentheses. A new

search is started by specifying the command verb "FINd."

Example: FIND PN HUNTER AND (T PRAY OR T REWARD)

If several values are specified for one index in a request, the
name of the index need not be repeated.

Example: FIND T HAPPY OR GLEEFUL OR ECSTATIC

If several title words are specified without logical operators
connecting them, "AND" will be assumed and need not be specified.

Example: FIND T TAMING OF THE SHREW

The system responds to a FINd command With a count of the
number of records that match the specified criteria. Such a

response always appears in a S102 format. If the number of
matching records is exactly one, that matching record will
automatically be displayed on a display screen (always BF01 in
BALLOTS-MARC) and there will be no statement of the search
results. If the number of matching records is not exactly one,
the number of records found in the search will be displayed on
the S102 screen and the user can enter a request that will
increase or decrease the number of records found.

The user may go through many search iterations, entering
successive requests to reduce or expand the set of records that
meet his specifications. Occasionally, he may enter a request
that reduces or expands the search result by much more than is
desirable at that point. Rather than have to re-enter the entire
search specifications, the user may then use the BACkup command.
This command allows the user to request that the search status be
reset to what it was before the last request. If a user enters a
request that reduces the set of records found to zero, the system
automatically backs up to its status before that request.

Special conventions are involved in specifying index values
for the personal name index. Remember that the user may input in
upper or lower case without having any effect on the search.

Format Routine Call Command

The format routine call command consists of a format I.D.
This command is used to call up a certain format, subject to the
rules of the protocol. In some cases this command will initate
a protocol. This command can be used to jump ahead in a
protocol, bypassing intermediate screens.



IGNore Command

The 1GNore command instructs the system to disregard all
actions taken during the current cycle. The contents of USM will
in no way be affected by the transmission of the current frame.
The system will respond with the transmission of a frame
identical to the last frame transmitted. If that frame was
blank, the retransmitted frame will be blank, regardless of how
much data the operator may have input before issuing the IGNore
command. This equals a "clear variable data" function within the
terminal. If the last frame contained data from USM, the
retransmitted frame will again contain that data unaltered. If

the IGNore command is linked to another command, e.g., IGN/ENT,
the retransmission of the frame can be circumvented.

KEEp Command

The KEEp command initiates a standing search build protocol.
The effect of this command is to take the current form of the
FINd command from the search area, pass it through the standing
search edit rules, and display the edited search command for
review by the user. The KEEp command builds a standing search
record in the USM build area at the same time. The KEEp command
does not affect the search area and the result stacks contained
therein.

Paging Commands (Display Only)

The four paging commands are +, +B, -, and -B. In the MARC
system they,are used only with the BF01 format. The + command Is
used to advance to the next frame when a single record is too
long to be displayed in one frame. If a record is only one frame
long, or if the last frame for that record is currently being
displayed, the + command will be rendered inoperable. The +
command will not page ahead to a frame displaying another
record; the +B command must be used for that.

The +B command is used to page ahead to the next bibliographic
structure. That is, it will page ahead to the first frame of the
next record. It will jump over any remaining undisplayed frames
of the current record and go directly to the beginning of the
next record. If there are no succeeding records, the +B command
will be rendered inoperable.

The - command is the opposite of the + command. It is used to
back up to the previous frame of a record that is too long to be
displayed in one frame. Obviously, the operator must have first
issued a + command in order to be in a position to enter a -
command. If a record is only one frame long, or if the first
frame of a multiframe record is currently being displayed, the -
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command will be rendered inoperable. The - command will not page

back to a frame displaying another record; the -B command must be

used for that.

The -B command is used to page back to the previous

bibliographic structure. That is, it will page back to the first

frame of the previous record. It will jump over any previous
frames for the current record, and will also jump over any
trailing frames for the previous record. If there are no

previous records, the -B command will be rendered Inoperable.

Automatic Paging

Frame overflow in input and update format routines will cause

automatic forward paging. In a prompted mnemonic format, e.g.
BI01, the format routine has a list of all data elements con-

tained in the format. If any of these elements has been pushed

off of a frame, the routine will automatically transmit another

frame. This succeeding frame will repeat the last two lines of

the preceding frame and follow these two lines with the rest

of the data elements in the format. In operator-supplied mnemonic
formats, e.g. 8102, if there is any data beyond position 77 of

line 24, the routine will automatically transmit another frame

with a two-line overlap of the preceding frame. In the case
of an operator-supplied mnemonic update format, if there is data

in USM that has not yet been displayed, Ws data will cause

transmission of another frame regardless of the contents of line

24.

If the operator finishes a data element in line 24 before

reaching position 78 and wishes to input additional data elements,
the CONtinue command must be used.

REStore Command

The REStore command re-initiates a format routine. If the

REStore command is issued without a modifying format I.D.
following it, it Is assumed to refer to the format currently
displayed. A REStore command always resets the format routine
to the first frame. The REStore command is executed after the

current frame has been processed. (Compare with IGNore command.)

If the REStore command is followed by a format I.D., the
current frame at the terminal will be processed and then the

named format will be displayed with data from USM. This allows

the operator to back up in a build protocol. The format I.D.

must refer to a preceding format routine within the current
protocol. If the format I.D. refers to a succeeding routine, or
to a routine in another protocol, the REStore command will not
execute.



The second form of the REStore command may perhaps not be

implemented as a part of the BALLOTS-MARC module.

RES B101 returns to the first frame of the B101 format
for the record being constructed in the
build area.

RES 3102 will return to the first frame of the BI02
format for the record being constructed In the
build area.

RES 1-11101 returns to the first frame of the HHO1 format
for the record being constructed in the build
area.

RES OR01 will return to the first frame of the OROI
format for the record being constructed in
the build area.

SCRatch Command

The SCRatch command is used to delete a record. In the MARC

system, the SCRatch command will be used to delete standing

search requests. For this use, the command will have the
the following form in the BDEN notation (see section 3.5):

SCR(atch)<SP(1)><SID>

where <SID> is a standing search 1.0. number.

SEArch Command

The SEArch command in the MARC module will initiate a search
protocol and prompt an S101 format. In later modules this
command may be used to specify which of several files are to be
searched. In the MARC module, BMRC is the default, one-and-only
file.

SET Command

SET FUN(CTION)=<function name>
SET LIDw<library I.D.>
SET OID=1<operator I.D.>

The SET function is used to change the last three fields of
the control line. The initial value of these fields is set during
the LOGON procedure.

SKip command

The SKIP command is used to jump over succeeding frames of a
format to another format. If no format 1.0. Is specified, the
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SKIp will be to the next format in the protocol. The SKIp

command may be followed by a format routine call command to

skip over succeeding frames and intermediate formats in a

single bound. (See linking of commands.) The SKIp command is

executed after the data in the current frame has been processed.

The SKIp command in no way affects the contents of USM.

When in BALLOTS-MARC the operator enters in build order or

build catalog record protocol, USM will contain the full MARC

record retrieved by the search. The use of SKIp to by-pass any

part of B101 or B102 will not delete the portion of the MARC

record that would have been prompted in the skipped part.

Linking of Commands

In some cases it is possible to link commands together. This

is particularly true at the end of a protocol where an ENTer or

CANcel command may be linked to another command to initiate a new

protocol. Linking is'done by using a slash, "/."

CAN/DIS
CAN/FIN <search argument>
CAN/LOGOPF
CAN/SEA
CAN/BF01
CAN/GS01
CAN/S102
CAN/S101

ENT/DIS
ENT/FIN <search argument>
ENT/LOGOFF
ENT/SEA
ENT/BF01
ENT/GS01
ENT/S101
ENT/S102

IGN/RES (format I.D.)

SKI/ENT
SKI/HHO1
SKI/OR01

Procedure of Commands

All commands except CANcel and IGNore are processed after the

data in the current frame has been processed. If an error condition

exists, the current frame will be redisplayed and the operator
must then correct the errors. If the command was originally



prompted as part of the format, it will be reprompted when the
frame is redisplayed; otherwise, the operator must reissue the
command. In the case of CANcel and IGNore, the command is executed ,

immediately; the data in the current frame is not processed and
there are no error cycles. if a command is invalid, a diagnostic
message will be displayed In the message line.

* DOCUMENT ENDS * * *

3.5 BALLOTS DATA ELEMENT NOTATION .

BALLOTS development depends in part on the facility with
which data element descriptions and processing rules can be
formulated and communicated. It was found both inefficient and
ambiguous to use conventional, prose Aescriptions for this
purpose. Consequently, a method was developed that allows very
precise, shorthand documentation of this information. This

method is called BDEN--BALLOTS Data Element Notation. BDEN is

somewhat similar to BNF (Backus-Naur Form), a familiar
metalanguage. A BNF analyzer was used to detect any ambiguities
that might arise in data element descriptions written In BDEN.
BDEN was-developed to overcome three deficiencies in conventional
BNF: (1) five to six different productions were required to
specify and describe a data element, (2) video terminal screen
column positions could not be specified for input work; (3) it
was difficult to show which components of a complex data element
belonged together. BDEN enables a data element to be completely
specified with a single production, in a-single line. In

addition to describing the data elements, BDEN is else used to
describe output formats and the location of data elements. The
language has proved a useful means of ensuring accurate
communication between the library analysts and the programming
staff. Members of the library staff have also become proficient
in its use. The following detailed explanation of BDEN is taken
from BALLOTS Documentation Standard DS.124.

* * DOCUMENT FOLLOWS * * *

The BDEN system of notation has been developed to provide a
standardized short-hand method for the precise description of
data elements. BDEN notation takes the form of productions that
look similar to equations. There are two classes of productions,
one that defines the internal format of individual data
elements, and a second that describes the use of data elements
in on-line displays and printed outputs. The first class always
contains a data element mnemonic as the left side of the
production. The second class always contains a display or print
position as the left side of the production.

ex: CLASS I

(IDX)::=I<NUM(1-6)><NUM(1)CD>.<NUM(2)



CLA6S-J I

<4i3>:::=-(TUT)

I. A group of special symbols, < > ( ) ' ::=, is used to indicate

the functions of various elements of BDEN descriptions.

1. < > ANGLE BRACKETS

Angle brackets around the left side of a production
signify that the production is describing data in display

format.

ex: <IDX>::=
<4,1>::=

Angle brackets in the right side of a production enclose
the description of required data that is variable in content.

ex: ::=<ALPHA(2)>
::=<TST>

2. ( ) PARENTHESES

Parentheses around the left side of a production
signify that the production is describing data in input

format.

ex: (IDX)::=

Parentheses within the left side of a production
enclose. information concerning the length of a field

(see POSITION COORDINATES, 11.13 below).

ex: <4,1(10)>::=

Parentheses have two different uses in the right side

of a production:

a. <()> When the parentheses occur within the angle brackets,

the parentheses enclose information concerning the
length of a unit of data
(see LENGTH, 11.6 below).

ex: ::=<ALPHA(2)>

b. (<>) When the parentheses occur outside the angle brackets,
the parentheses indicate that the data described within
the parentheses is optional.
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ex: ::=(<NUM(3)>)
::=<NUM(3)>(-)<NUM(3)>

3. 1 ' SINGLE QUOTES

Single quotes around the left side of a production
signify that the production is describing data in print

format.

ex:

'4,11::=

Single quotes in the right side of a production enclose
one of the special symbols, < > ( ) 1 ' ::=0 when

these symbols represent literal data and therefore are
not being used as special symbols within BDEN.

ex: ::='('SEPN:<SP(2)><SEPN>')'

When single quotes are used as literals, they are written: '11

4. ::= DOUBLE COLON EQUALS

This notation separates the left and right sides of a
BDEN production.

ex: BAC::=<ALPHA(3)>-<NUM(3)>

5. I LOGICAL OR

Logical or's c_round the left side of a production
signify that the production is describing data in storage
format.

ex: IIDX1::=
I4,11::=

The logical or on the right side of a production indicates
exclusive alternatives in the form and content of data.

ex: ::=<MEPN>
I<MECA>
I<MECF>
I<MET>
I<MEUT>

::=<ALPHA(3)>-<NUM(3)>
I<ALPHA(3)>(<SP(1)>)<NUM(3)>

II. The various aspects of data elements are described arcordIng to
the following conventions.
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1. ADDITIONAL CHARACTER SET

(See CHARACTER SET, 11.2 below.)

2. CHARACTER SET

(See also ADDENDA, below.)

The character set of the data being described may be indicated
by using one of the following codes.

ALPHA = letters A-Z
ALPHANUM = letters A-Z and digits 0-9
BIN = digits 0-1, to be read as binary numbers (base 2)
CHAR = letters A-Z, digits 0-9, and all special

characters
DEC = digits 0-9, to be read as decimal numbers

(base 10)
HEX = digits 0-9 and A-F, to be read as hexadecimal

numbers (base 16)
NUM = digits 0-9
SP = space
SPEC = all special characters i.e. all characters that

are not letters or digits. This includes all
punctuation and diacritical marks.

It is possible to specify a combination of two character
sets. The ADDITICNAL CHARACTER SET must be separated
from the initial CHARACTER SET by a comma. The only two

codes that may be used for ADDITIONAL CHARACTER SET are
"SP" and "SPEC." if, for example, a field could contain
only alpha characters and spaces, it couid be described as:

ex: ::=<ALPHA0SP(4)>

When character sets are linked together, they must be
separated by commas.

If-, none of ,the above codes is sufficient, an EXPLICIT
CHARACTER- SET can be listed. If, for example, a
field could contain either a "Y" for "YES" or an
"N" for "no", and nothing.etse, -the character set

. could be described:

::=<YN (1)>

The EXPLICIT' CHARACTER SET must be separated from tle
designation of LENGTH by a blank. If a field could
contain onlv alpha characters, periods, and commas,



question marks, and parentheses, it could be described

as:

ex: ::=<ALPHA, .;,?() (4)>

In the above example, the first comma separates the
CHARACTER SET code "ALPHA" from the EXPLICIT CHARACTER
SET. There should be no comma between the individual
members of EXPLICIT CHARACTER SET. Also, there should
be no comma between the EXPLICIT CHARACTER SET and
LENGTH, but there must be a blank. If the EXPLICIT
CHARACTER SET is-very large, it is better to list It
in a table than to describe it all within BDEN.
The NAME convention can be used to facilitate this
(see NAME, 11.11 and 111.1 below).
Any indication of character set is always followed by
LENGTH, enclosed in parentheses
(see LENGTH, 11.6 below).

3. COLUMN NUMBER

(See POSITION COORDINATES, 11.13 below.,

4. EXPLICIT CHARACTER SET

(See CHARACTER SET, 11.2 above.)

5. FORMAT

BDEN allows for the definition of four formats
for a data element. These are input format, storage format,
display format, and print format. The

format being described by any BDEN production is
indicated by the special symbols around the left side of
the production.

ex: (XXX)::= describes an input format

1XXXI::= describes a stormge format

<XXX>::= describes a display format

1XXXI::= describes a print Thdmat

6, LENGTH (OF DATA)

The length of a certain unit of data is Indicated
by placing a number in parentheses aftem the
indication af the CHARACTER SET. The nmnber ,of

characters nust always be-preceded by am imdication
of CHARACTER SET. The number may be a flIzed 'ength

or a range..



ex: ::=<ALPHA(3)>
::=(ALPHA(1-50)>

Use (n) to indicate.an undefined range.

ex: ::=<NUM(n)>
::=<NUM(3-n)>

If the range or number of characters is not presently known,

but will be known at the time a processing rule is executed

because of previous processing, use a star to indicate

the number.

ex: ::=<NUM(1-*)>

Zero is not a valid content for LENGTH.

If a unit is optional, use parentheses to

indicate that fact (see 1.2.b above). When writing numbers,

do not use commas to separate hundreds from thousands.

ex: 1000 (not 1,000)

7. LENGTH (OF FIELD)

(See POSITION COORDINATES, 11.13 below.)

8. LINE NUMBER

(See POSITION COORDINATES, 11.13 below.)

9. LITERAL VALUES

A literal value is data that Ts fixed in content and

in form. A literal value is noted without any conventional

symbols surrounding it unless one of the conventional symbols

is a part of the literal value. In the latter case, enclose the

conventional symbols with single quotes.

ex: ::=DOG
::='(ICAT')'

When single quotes are used as literals, they are written: '1'

10. MNEMONICS

When a mhemontc.is to reOresent the value Of the data t-ttrat

the mnemonic names, enclose the Mnemonic with angle brimets.

ex: ::=CIDX>



11. NAME

To describe the literal value of a mnemonic, treat it as
a literal (see LITERAL VALUES, 11.9 above).

ex: ::=IDX:<SP(2)><iDX>

Any unit of data enclosed by angle brackets on the right
side of a CLASS I production (see BDEN PRODUCTIONS,
111.1 below) can be named for ease of reference
and identification. Use _some simple abbreviation
and place it after the designation of LENGTH. A

name may not contain blanks.

ex: ::==<NUM(1)CD>

Explanations of the functions of various named units and the
interrelation of these units may be given in notes and
processing rules.

12. NUMBER OF CHARACTERS

(See LENGTH, 11.6 above.)

13. POSITION COORDINATES

(See also ADDENDA, below.)

Position coordinates describe fields on screens, print
formats, and other I/0 documents. Position coordinates
do not describe the structure, interior format, or length
of data elements that occupy the fields in these I/0
formats. (Compare this paragraph with LENGTH, 11.6 above.)
Position coordinates are described on the left side
of a Class II production (see BDEN productions,
11.2 below). A position coordinate may have
four elements: (1) line number; (2) column
number; (3) field tength; (4) signal to right-
Justify data in the field.

model: LJNE,CaLUMNCT-TELD LENGTH)SIGNAL

ex: 14,3710)Re::

Line number is usually tndicated by some integer. If

mnly a relative pmsitiom is known, the symbol "0 may be
used to represent current lime number. The statement
"Start in oolumn 'four of the next line" is written:

ex: L+1,k
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14. SPACE

Relative columns may be treated in the same manner, using

"C" to represent current column number. The indication of

column is always separated by a comma from the indication

of line. An indication of line and column, which defines

the beginning of a field, is the minimum allowable content

for a position coordinate. To this may be added the

length of field. Field length cannot be expressed unless

line and column are specified. Field length is always

enclosed in parentheses, and is always one fixed number,

not a range. When field length is specified, it can be

followed by the code "RJ," which means right justify

data in this field. Otherwise, reft justification

is assumed.

A space is described <SP(1)>.
Three spaces would be described <SP(5)>.

III. BDEN PRODUCTIONS

There are two classes of BDEN productions.

1. CLASS I
deals with the internal structure of a data element value.

It describes the various units of information in a data element value

by specifying the character set and number of characters in each unit

of data, and by indicating whether a unit is a required or an

optional part of the data element.

CLASS I model:

Data element mnemonic::=
<char set, add char set, explicit char set (length) name>

The data element mnemonic on the left side of the production

will always be enclosed by one of the sets of special symbols

to indicate which format the production is defintng (see

FORMAT, 11.5 above). On the right side of the production the

angle brackets enclose a required unit of data of variable

content- A unit must contain at least one specification of

CHARACTER SET and a specifitation of LENGTH. There may be any

number of these unIts In a data eleMent description. Units of

literal data are placeA in their proPer position between

the vartable units. 7he literal Units are not enclosed in

angle brackets. A name ls not required for the variable data.

Literal data cannot be named.

CLASS I example:

(IDX)::=<NUM(1-7)><NUM(1)CD>.<NUM(2)>



This description means that the input format for data element
IDX consists of four units, all of which must be present.
The first element is composed of one to seven digits. The second

is one digit, named CD. The third element is a period. The

fourth element is composed of two digits. The purpose in
naming the second unit CD is to facilitate reference to that

unit in processing rules. For IDX there must be a processing
rule that explains that unit CD is a mod 11 check digit on all
the numbers that precede it. If there are several alternate
formats that are acceptable, they may be shown by using the

logical or.

(BAC)::=<ALPHA(3)>-<NUM(3)>
i<ALPHA(3)>(<SP(1)>)<NUM(3)>

2. CLASS II deals with the use of data elements In I/0 formats.
It describes various fields in an I/0 format by specifying the
position of the beginning of the field in the format and indicating
the data to be associated with that field.

CLASS II model:

position::=data description

Position is defined by using POSITION COORDINATES (11.13 above).
These coordinates will always be enclosed by one of the sets of

special symbols. These svmbois itidlcatt_ che format type of the

data described on the right Jide of the production (see FORMAT,
11.5 above). This indication of format applies only to the form
of the data element. It does not apply to the form of the I/0

document being described. If data element IDX were for some
reason to be displayed in its input format on an output screen,
the production would be written:

not

(4,13):1,2<IDX>

<4,13>:1=<IDX>

The angle brackets around the mnemonic in the above example
signify that the field cannot be blank.
If the data is optional, the mnemonic will be enclosed by
parentheses.

ex: (12,1)::=(RSAD)

If a field must contain some special characters in addition to
the value of the data element, these characters are described as
literal data.

ex: <3,4>::=PRO:<SP(2)><PRO>
<19,1>::=10SEPNIP



In many cases, however, such special symbols may already be
a part of the data element format.
If a field may contain any one of a group of data elements
depending on which one is present in the record, the alternatives
are listed using the logical or.

ex:

ADDENDA

<9,1>::=<MEPN>
I<MECA>
I<MECF>

I<MEUT>
I<MET>

11.2 CHARACTER SET

For use in describing control characters on the Sanders terminal,
add the following symbols to the list of character sets:

C/R = carriage return character
H/M = home character
H/T T-nrizontal tab character
V/T rtjcaJ tah character

A single horizontal tab would be described as:

<H/T(1)>

11.13 POSITION COORDINATES

Screen coordinatesmust indicate the BLOCK, as well as the LINE
and COLUMN number. RUCK is indicated by a single alpha placed before
the LINE number and semarated from that number by a comma.

(A,1,1)

This notation describesthe upper-left-most character position on the
screen and indicates tftat this position is in block A. Line and
column are read to meam absolute screen position, not relative
block or buffer position. A location at line 6, column 3, in block
C would be described:

(C,6,3)

even through this might be the first position in block C.

* * * DOCUMENT ENDS * * *



3.6 PROGRAMMING LANGUAGE CHOSEN FOR BALLOTS Il

Portions of BALLOTS I were coded in P1/1 and portions

were coded In Assembly language for the 360/67 computer. It was

felt that there were serious drawbacks to each of these languages

and an investigation of available languages was conducted. PL/1

had the advantage of generating code quickly, but unfortunately

the core requirements and execution time for the code were a sub-

stantial disadvantage. Assembly language, on the other hand,

allowed efficient utilization of core and machine cycles but

took an extended length of time to program. After an extensive

survey of available assemblers and compilers, P1360 was chosen.

P1360 is an algol-like language that is still close enough to

assembly language coding to allow the user to control the use

of computer registers. The P1360 language has essentially

all the power of assembly language and yet allows the programmer

to concentrate on the essential programming tasks. The

following SPIRES document gives the "Coding and Description

Standards for the Use of PL360."

* * * DOCUMENT FOLLOWS * * *

1. Introduction

This is a description of the placement of code and comments on the

page listing; the nature of auxiliary descriptive text; preferred

language constructs for efficient, compact object code; and

control of source code versions.

2. Hierarchy of Indentation

P1360 is a block-structured, procedure-oriented language:

logically related sequences of statements may be grouped and

nested by means of the delimiters BEGIN and END. The COMMENT

symbol allows descriptive remarks to be inserted anywhere within

the code (except in literals) where a blank may be placed;

the COMMENT symbol and following characters through the next

semicolon are ignored by the compiler.

Although P1360 is free-field, this property should be exploited to

define a semi-fixed format that helps the eye, with its pattern

recognition ability, to grasp the organization of the program.

(The same goal is further advanced by using FOR, CASE, and

WHILE statements wherever possible to replace the IF-GOTO

combination.)

The basis for the format Is the INDENTATION LEVEL. For con-

creteness, the left-hand margin is taken as level 0, and each

73



higher level is five columns to the right of the previous level.

A CONTINUATION COLUMN is two columns to the right of the current

indentation level. Since literals must be continued from the
left-hand margin they should, if possible, be kept short enough

to fit on one line by splitting them or by starting a new line

before beginning them.

In the following paragraphs, DUMMY BASE can be substituted for

BEGIN, and CLOSE BASE can be subst;tuted for ENO.

BEGIN and END are always the first symbol in any line in which

they aPpear (exception: labels, discussed below). BEGIN signals

the last line of the ith indentation level with succeeding lines

to be governed by the (i+1)st level. Only BEGIN can increment

the current indentation level. END signals the first line of the

ith indentation level following zero or more lines at the (i+1)st

level. Only END can decrement the current indentation level.

Thus, matching BEGIN-END pairs can be immediately identified. In

general, at most one complete statement or declaration appears

on a line; however, several short, logically related statements

may appear on a single line. If it is necessary to continue a

statement on following lines, then they start in the continuation

column of the current level; this rate is superseded by the

begin-end criterion. Thus:

but

similarly,

FOR R2:=R1 STEP 4 UNTIL R3 DO
COST(R2):=QUANT(R2)*PRICE(R2);
COMMENT: CALCULATE CHARGES FOR M CUSTOMERS;

FOR R2:=R1 STEP 4 UNTIL R3 DO

BEGIN R6:=X2(R2)+X3(R2):
R6:=R6 SHLA 2;

END; COMMENT: NOW R6 CONTAINS THE X FIELDS IN

PACKED FORMAT;

CASE R4 OF
BEGIN COMMENT: PERFORM OPERATION 1, 2, OR 3:

BEGIN COMMENT: OPERATION 1;
<stm0; <stmt; <comment>:
<stmt; <comment;
<stmt; <stm0; <comment;

END;

<stm0; COMMENT: OPERATION 2;
BEGIN COMMENT: OPERATION 3;

<stm0; <stm0; <comment>:
<stm0; <stm0; <stm0; <comment>:

END;

END;

A semicolon is not required after BEGIN. END should be

followed by a semicolon except when it is immediately

followed by ELSE.



Internal procedure declarations are governed by the current
indentation level. Labels, which must be easily locatable in the
code, are handled as follows: regardless of the current
indentation level, a label definition always starts at the
left-hand margin. For example

THERE: <stmt; <comment;
<stm0; <comment;
BEGIN <deci>; <comment;

HERE: <comment;
<stm0; <comment;
BEGIN <stmt; <comment;

IF = THEN GOTC HERE;
<stmt; <comment;

END; GOTO DONE;
NEXT: <stm0; <comment;

<stm0; <stm0; <comment;
CONE:

END; <comment;
END;

A long label definition may overlap into the current indentation
level, forcing the beginning of the statement to the right. The
colon should be followed by at least one blank. If a BEGIN or
END would be forced out of position by a label definition, then
the definition is placed on a line by itself prior to the BEGIN
or END.

3. Comments

Comments embedded in the source listing are one of the most
important parts of,program documentation for debugging, system
integratkin, and maintenance. A well-documented program may be as
much as 40 to 50 percent comments.

Comments have several functions. A comment may: describe the
purpose and general structure of a procedure; identify the use to
which a particular declaration will be put; describe the
(supposed) state of the program (variable values, register
contents) at a certain line of code; specify the intent of one or
several lines of cOode; convert an executable statement used for
debugging into a self-history; or justify a design decision about
a construct or algorithm used, and why alternative choices were
rejected.

The position of a comment in the listing gives a clue to its
scope. A comment centered on the page or consisting of asterisks
across an entire line separates segments, global procedures, or
major sections of code. A comment starting at the current
indentation level or immediately after BEGIN applies to code
following it. One starting after a statement on the same line,



or in the continuation column of the following line, applies to

that statement or to the state of the program after that state-

ment. A comment immediately following THEN or DO describes the

consequences of the satisfaction of the condition prior to the

THEN or DO; a comment after ELSE describes the consequences of

the failure of the condition:

IF -11. THEN COMMENT: SEARCH FOR ANOTHER MATCH;

BEGIN COMMENT: INCREMENT I AND J;

<stmt; <comment;
<stm0; <comment;

END ELSE COMMENT: STORE ADDRESS OF MATCH;

BEGIN <stm0; <comment>:
<stm0; <comment;

END; COMMENT: SEARCH DONE. @T IS IN ALPHA;

4. Declarations

Declarations are systematically ordered and grouped within a

global procedure to lessen the possibility of error and to make

them easy to locate. The order should be as follows:

1. Register name synonym declarations, ordered either

alphabetically or by register number.

2. External procedure declarations, ordered alphabetically.

3. Dummy base declarations.
4. Function declarations.

5. Long real cell declarations.

6. Real cell declarations.
7. Logical cell declarations.

8. Integer cell declarations.

9. Short integer cell declarations.

10. Byte and character cell declarations.

Cell declarations that overlap each other, or must be grouped in

adjacent locations-, may be ordered differently, but this fact

must be made clear through comments.

Programs with large numbers of register and cell identifiers make

use of the following naming convention: the first letter of each

identifier names the type, and the remainder is arbitrary,

generally a meaningful mnemonic. Exceptions are predeclared and

external interface identifie .th as dummy base variables,

and functions or procedures.

F long and short:floating-point registers.
R general-purpose registers.

E real cells. ,

D long real cells.'

L logical cells.
B,C byte or character cells.



H short integer cells.
I,J,K,M,N integer cells.

5. Efficient Constructs
!

To clear a register:

FO:=FO-FO;
F01:=F01-F01;
R6:=R6-R6;

R6:=ZERO; (When ZERO is RO and contains O.)

Use the following functions:

FUNCTION REDUCE(6,#0600),
SETUP(6,#0500),
BRANCH(15,#47F0),
ADDR(2,#4100),
SETZONE(8,#96F0);

REDUCE Is a BCTR Rx,0 instruction. For example,
REDUCE(R1) is preferred over R1:=R1-1;

SETUP is a BALR Rx,0 instruction. Thus SETUP(R1)
sets R1 to the address of the halfword following the
current instruction, usually another instruction.

BRANCH is a BC 15,<Indexable address> instruction.
BRANCH(B2(R1+4)) causes a jump to the location given
by Rl+R2+4. Usually SETUP is used to establish one
of the registers and the other is an index.

ADDR is an LA Rx,=<literal value> instruction. For
example, ADDR(R1,"-HI THERE SAM.") sets R1 to the
address of the character string "-HI THERE SAM."

SETZONE is an 01 instruction that OR's in a hexadecimal
F in the zone portion of the addressed byte, e.g.,
SETZONE(B2(3)).

SpecifYzn n-waylwanch on R2, where R2 may contain
0 through n-1:'

R2:=R2 SHLL 2;
SETOPIR1)1,
BRANCH(01(R2+4));
COMMENT: BRANCH CHOICES START HERE;
1,P70 A; COMMENT: R2=0;
GOTVB;.COMMENT: R2=1;
GOTO C; COMMENT: R2=2;
seA

GOTO X; COMMENT: R2:=N-1;
COMMENT: END .0F.BRANCH.CHOICES;
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Set R1 to the address of an error message specified by
R2, which has a value 0 through n:

IF R2>N OR R2<0 THEN R2:=ZERO;
COMMENT: NEXT N+3 LINES MUST NOT BE MOVED;
R2:=R2 SHLL 2; SETUP(R1);
EXCRO,B1(R2+8)); GOTO g;
ADDR(R1,"MESSAGE 0"); COXAMENT: R2=1;
ADDR(R1,"MESSAGE 1"); CWMENT: R2=1;

ADDR(R1,"MESSAGE N"); COI1AENT:

X: COMMENT: R1 CONTAINS AVIIRESS OF SELECTED I40,2S,'('E;

Convert value of R1 to decimal, limited tW 4 47g1ts and put ft

at the address specified by R2:

COMMENT: WORKAREA MUS- 8 BYTES ON DOIalc YJRD

BOUNDARY;
CVD(R1,WORKAREA); UNP(M7,32,WORKAREA)
SETZONE(B2(3));

Move memory FORWARD with possible overlap, Avivere Rx is the
number of bytes to move, Ry is the source address, and Rz
is the destination address:

WHILE Rx>0 DO
BEGIN REDUCE(Rx);

IC(Ra,By(Rx));
STC(Ra,Bz(Rx));

END;
COMMENT: Ra IS AN INTERMEDIARY FOR THE syrEt;

Some short programming tips:-

Use Rx:=Rx++Rx instead Of Rx:=Rx SHLL 1.

Use Rx1=@Bx(constant) instead of Rx:=Rx+dowrstant whenever
the constant is in the range 0 through WYTE.

Use Rx:=@Bx(Ry+constant) tnstead of Rx:=Rx*Ily+Conitant, provided
the constant it in the range 0-4095.

Use Rx:=NEG constant instead of Rx:=-constamt.

To blank up to 256 bytes use .

MVIO ",cell); MVC(necell(1)..ce771);

where n it 2 less than the tot69 numbo,r of bytes tn be blaOked.4

Caution: MVC, CLC, UNPK, PACK, ED, TR, TRT, NC, and oValer

Instructions that have length fields require the lelgth to be



1 less than the actual length desired. Thus MVCO,B,A) moves 1
byte from A to B.

6. Source Code Control

This section discusses the separate listing to hc, 'aelmtained or

each global procedure, and the rules governing mufication of
these listings.

rhe SHELL consists of the minimum declarations, rde itmttaTs, and
code necessary to form a dummy module that can b-ift: camplled and

link-edited into the system but that performs no 11:unicticm except
return. Once the shell has been approved the-e shouTd be nc

need to make any changes to it, except in the ememn e changes In
tFore design of system interfaces, Including regi. -:on-,entions4

TArameter passIng, etc. The shell is fully comeente ,_! sA becomes

mart.of the module documentation.

The PRODUCTION VERSION is the current approved modti actually

use tn the system. Very rigid controls must be iBAC-Pr:isoeod over-

the modification of this source code. It contaims ...7411mlent-for,771

debugging statements from the test and integrati 7.--was. If any

approved changes have been made since the last comm6len. rewrite,

the old versions of affected statements are present Iv comment
form.

The TEST VERSION is the programmer's working versUrn, Alnich he is
free to experiment with and modify at will. Most ftrec4uently it

will differ from the production version only with respect to
trial bug corrections Or other improvements.

7. Auxiliary Descriptive Text

Each module has printed maintenance information natended as am
extension of comments in the source listing. This AUXILIARY
DESCRIPTIVE TEXT is not intended as a design spec3fIcation or
functional specification. Where necessary, references to these
other documents can be made. Material appropriate to this
document includes, but is not limited to: overall philosophy and
layout of the program; mathematical analysis relatiag to the
specific algorithms; running-time analysis, both expected and
worst-case; and core usage. Frequent references to code line
numbers IN THE PRODUCTION VERSION should be made where
appropriate.

P1360 is supported on the Campus Facility computer
and has been documented by SHARE, the IBM User Organization.
Since the P1360 language was chosen for use on the BALLOTS
Project, the compiler has been moditled to run in an Tnteractive
mode allowing: the programming staff to code and emecute
program at ome sitting.

* * DOCUMENT ENDS * *
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3.7 NETWORL FEASIBILITY STUDY

The results of a preliminary cost study for the BALLOTS

5vsterm (see section 3.8) showed that a very high percentage of

t-le operating cost of the BALLOTS system would be in the overhear

area; that is, the area required for operational continuity of

system .updatirig of files, storage of files, etc.), independent

of the amount of -usage of the system. An additional study was

made to. determine what the costs would be if the amount of

3,ALLOTS tra'nsactions was doubled (i.e., an increase of 100

Percent of all the file searching, printing of catalog cards,

etc.). Thils study showed that the operational cost for doublimg

the transaztion load would increase the operating cost by

approximatey only 59 percent. It therefore seemed feasible t=

encourage other libraries to use the system and take advantage xf

the inoremenral cost of the additional work load.

It was-, decided to investigate
the possibility of a library

automation -wetwork for local Bay area colleges and universities

Four local polTieges and universities participated in a 13-week

workshop to determine the benefits, costs, impact, advantages,

and disadvaintages, of using BALLOTS in their libraries. The

workshop wal..s from April into July, 1971. The results of this

workshop were presented in a two-volume, 250-page report that

went to the library directors. The report was considered

confidential, In that it contained individual library costs, so

this report was not generally distributed. A summary report that

included details of the cost methodology and some of the results

of the workshop was written in a forms that could be distributetb.

This summary report is contained In Appendix D. Following is the

text of a paper delivered at the 1971 conference of the American

Society of Information Sciences. It contains a brief summary of

the activities covered in the workshop.

* * * DOCUMENT FOLLOWS * * *

AN ON-LINE NETWORK--COOPERATIVE PLANNING WITH SEVERAL LIBRARIE3

A- H. Epstein, Douglas Ferguson, and Eleanor Montague

Stanford University
Stanford, California

Abstract

A cwperative feasibility workshop, involving fiVe colleges

and universities, was conducted at Stanford University over a

pf5riod of 12 weeks. Its purpose was to determine the costs and



benefits involved in the use by a network :of a libraT ;automation

and Information retritmal system Netng developed at 7S.:ord.

After an orientation that promoted _Ipen and continulla

communication, theqarticipants wormed togther to pracJwct the

tools and technfoues for a feasibill:ty analysis. Thiv analysis

established the network operatimgeTivironment, the t!n4ac.t of

participation and system benefits ,n-,7 user libraries, :mht the

operational costs, including compLtLng, manual, and 4ispaced

costs. The results of the workshc were presented let tftft form of

feasibility report to the librari administration ofach

institution to aid . management decision making. The -14.1nords that

the study team developed, the work assignments, some ITTC77rmal

findings, and observations on the vonrkShop are presentee here.

Introductiion

Stanford University is developiing a large, oni,

interactive library automation (BALLOTS)* and infarmatitm

retrieval system (SPIRES)** to operatm in a productior

environMent. CRT terminals will be used for library mn-line

input and display, and typewriter or CRT terminals wiJi be used

for information -retrieval. Three main: types of on-line files are

being designed for library. use: (a) MARC--Machine Reaftable

Catalog--bibliographic data from the. LTbrary of Congressp (b)

IPF--In Process file--records of the status of each titook

ordered by the library but still in the. processing cycle: (not

available for patrons' use)1 (c) Catalog and Circulation

files--records of the location and status of each book in the

collection.

The system is being implemented in a series of modules. Each

module permits additional types of book material to A, processed

or adds new on-line flies. The first-module being Nmplemented

(BALLOTS-MARC) includes an on-gine MARC file of the most recent 6

to 12 months of MARC data for use in the technical processing of

all books covered by the MARC data. The printed output of thrs

Module includes purchase orders and catalog card sets ready for-

filing.

The system Is designed so that rt can be extended to

specialized libraries at Stanford; such as the Taw, library, as

* Bibliographic Automation of Large LIbrary Operations using a.

Time-Sharing System, CM.. BALLOTS-was partially funded bif

grants OEG-1-0711ik5-4428 and:OEG-0-70-2262 from the=0.S. Office

ofEducation.

** Stanford Publla Information Retrieval System (1). SPIKES IA

fundeC by a grant from the National Se4ence Foundatn.
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well as tc rsgional net '1.t.c of libraries. From the point of

view .1uf a 3otent1al user 1ibrary, joining the network has the

folioNing advantages ove- Individual automation: (a) most of the

develmpment and installetTion cost and time are eliminated; (b)

the ouerationaTk cost is reduced by time sharing on a large

computer; rci stable software and hardware, which will have run

under heawy oroduction condiftions at Stanford for four to eight

months beore network processng starts. Other advantages are

shared by both Stanford and the user libraries: (a) shared

BAUM'S amerheed computing costs; (b) the opportunity of access

to atl files; as a result ca this, the ppssibility of (c) sharing

a portion of t!ite technical-1:mocessing
workload; (d) reducing

future redundant acquisitillkins; and (e) .TIcreasing future

interlibrary loans.

The fktasibititv.Study

tn order to inform San Francis= Bay area schools about

BALLOTS and to explore the oossibill:y of a regional library

automation network, Stanford . invited library directors from

several7 nearby colleges an& universtties to meetings in July 1970

and February 19771-

The partIcipants in these neet1ng3.rexplored the possible

usefulness. oF BALLOTS to other librartes- They agreed that a

preiWnary ftasibillty study was a premmquisite to a management

decision to particIpate im BALLOTS.. At the February meeting,

four schools agreed to commit the necessary personnel and time to

this studiy. Two senior 1Tbrarians with technical processing

expertence were selected by each schwa- Ihey met together with

members of the BALLOTS staff at Stanford. mne day a week for 13

weeks from April to Juity. The equivalent_of. a second day each

week was spent by team members at their awn schools gathering

data for a cost anatystm,..

StucLy 01610=tiOves

E. To understand how BALLOTS and,

spettifically, tine SMILOTS-MARC system will

sunnowt llbrary technical processing.

To develop, and test cooperatively

a camtmeasurement methodology-applicable

wIthtn the time limits of -time .study. This

methodology had to be uniformly 'ImMlicable

without placing a heavy data-tatWering burden

on. the staff of each library. rt had to

aermit comparison of the costs ,o,.77 existing

manual procedures and the ,costs Ivolved in

the use of BALLOTS-MARC. The stamdardized

methodology had tm permit compah7son between



lbraries of the costs and times taken to
prroduce s given unit or to perform a like

activty,

3. To determine ways in which BALLOTS-MARC

could Ave made of greater use to libraries out-

side .71T'F Stanford.

*. To prepare a report that would provide

cost end benefit informatlon for the Director

of each library. This report would enable

each library to determine the main implications

anvi resuts of its participation in a BALLOTS
regional network and would be sufficient for
management to make a decision on whether

or not to- participate in a BALLOTS Network.

LtusLyMathgagilsaga

The study team met as a group at. Stanford for six hours every

Friday for 23 weeks. At the first meeting, team members
described their baCkgrounds and Interests, the features of
BALLOTS were reviewed, and each library was generally described

by someone from that library. During subsequent sessions a cost

measurement methodology was developed and applied. Each session

ended with the assignment of tasks to be completed by the

following. session. At the next session, task results were

reported and problems were discussed. Throughout, the emphasis

was on crreating a common framework fiat analyzing costs.

The feasibility study was mot begun with a predetermined

method for doAng the cost analysis. A review of the literature

on the subject indicated that ,a variety of methods has been

developed uoder widely varYing circumstances of library size,

study objectiv*s, validity nemmlrements, and documentation to be

prOduced. It was the purpose tof this study to achieve some

fairly specific objectives In a period of 13 weeks. An equally

important Intention was to encourage the study team to involve

itself fully Fe defining the study-method and to'benefit from the

critical comments and' experience of all team members. The

resulting costImg -methodology was the product of a joint effort

by the entire feasibility stuft team,

Man4pj Cut&

For manual costs, the approach taken was (a) to divide

tschnIcal processing into 12 major functions; (b) to identify the

component- activities of each function for which costs could be

calculated; (0 to detign and test forms for collecting and

calculatingmanue costs; and (d) to gather time and cost data.
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Both total function cost and unit output cost were calculated for
each major function.

A function was defined as a series of actions that produce an
identifiable and measurable result (e.g., a purchase order or a
cataloged book). The individual output of a function is the item
to which a unit cost of production can be assigned. The 12
functions identified were: Ordering, Purchase Order Receipt,
Non-Purchase-Order Receipt, Distribution (of material with-
in technical processing), Obtaining and Maintaining Library of
Congress (LC) Data, LC Cataloging, Original Cataloging, Card
Production, End Processing, Claiming, Cancellation, and Added
Copies and Volumes.

The component actions of a function are called activities.
Activities are not always easily distinguished, and in different
libraries functions that produce the same output may oonsist of
different activities.

After the functions were identified, they were flowcharted in
a: team session in order to divide each function into its
component activities. These charts were very simple block
diagrams that labeled and sequenced the activities in a function.
They reflected the slight differences in processing flow that
existed among the participating libraries.

The mal(or cost of an activity was identified as the cost of
the people performing the activity. Personnel times for
activities were collected for three categories of personnel:
professional, assistant, and student. For each category of
personnel at each library, an adjusted hourly wage rate was
calculated based on productive hours (accounting for vacation,
sickness, and breaks) and including average benefits for that
library. As such, the adjusted rate is higher than the standard
hourly rate. Supervisory costs were included in personnel costs
only if the supervisor actually contributed time to the
performance of the activity.

Costs for equipment xerox toner) and supplies (e.g.
card stock) mere added to the personnel costs for each activity
to yield total function costs. Costs for overhead, space, and
general office supplies were not' included. The purchase price
and maintenance of equipment were not included. The unit cost
for each function was obtained by dividing the total function
cost by the number of outputs produced from that function.

The study team did not attempt In its methodology to balance
total function costs within a department against departmental
budgeted dollars. This could be done as a follow-up study and
would have to take into account pockets of activity not accounted
for in this study.



Manual-Automated Costs

There are four kinds of costs involved in the use of the

BALLOTS network system. They are essentially costs for which the

user will receive a bill each month from equipment manufacturers,

from the telephone company, and from the Stanford Computation

Center. The four costs are: on-line transaction costs for

activities such as searching cor or modifying a record; batch

transaction costs for printing purchase orders, catalog cards,

etc.; dedicated equipment costs for terminal rental and modem and

telephone line charges; and overhead costs for file storage and

updating and lIne connection charges.

To calculate a library's annual expenditure, it was necessary

to know the library's volume of transactions against the system.

To secure this data, a statistics questionaire was prepared that

asked for specific figures on the amounts of data that would be

processed through the BALLOTS-MARC system and on the number of

outputs that would be produced. In conjunction with this

questionnaire, a schematic diagram of the system was prepared for

the team's use. The statistics questions were keyed to

processing points on the diagram. All the libraries were able to

supply transaction volumes based on actual counts or estimates.

Estimated annual dollar costs_were calculated for each

library by multiplying unit cost data for each type of on-line or

batch transaction (supplied by Stanford) by the transaction

volumes from each library. For each on-line or batch

transaction, a maximum (conservative) and a minimum (average)

unit cost were.provided. The final operating unit costs of the

system will fall somewhere in this range. Final calculations

were made using both maximum and minimum unit costs. However,

the summaries for each library were made using the maximum unit

cost, in order to provide a conservative or worst-case cost

estimate for management decision making. In BALLOTS, the two

typical on-line transactions are searching to locate a record and

modifying a record by adding or changing data to produce a

printed output. To reflect variation, unit costs were calculated

for simple, medium, and complex searches. Batch transactions

produce printed library outputs and handle standing search

requests against the MARC file.

Equipment and computer overhead charges were not allocated

on a per unit basis. Equipment costs are the charges for

dedicated equipment used exclusively by an individual user

library. These include the visual display terminal, a modem, and

leased telephone lines. Computer overhead costs are the sizable

fixed costs that include the processing of major file updates,

charges connected with file storage, and hardware connection time

for the use of a small computer to handle communications between

the terminals and the Stanford Computation Center 360/67. For
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the purpose of this study, computer overhead was allocated

Proportionally to expected system usage (not the same for each

library) and on the assumption that the four feasibility study

Participants plus Stanford would make up the network. Of course,

if more libraries join the network, each library's portion of

overhead will decline; if fewer libraries Join the network, each

library's portion of overhead will increase.

The next step in the study was to recalculate costs for all

the functions affected by BALLOTS-MARC. After discussion, eight

of the 12 functions were selected as the ones most likely to be

affected by BALLOTS-MARC services. The four functions not

affected were Claiming, Cancellation, Added Copies and Volumes,

and Original Cataloging.

Each of these eight functions was again diagrammed--as it

would be performed under manual-automated conditions. Standard

time rates were used by all libraries for the new

manual-automated activities (e.g., input at a CRT or searching an

on-line file). Equipment and computer overhead charges were not

allocated to individual functions but added in at the library

summary level. However, on-line and batch transaction charges

were charged to the function for which they occurred.

Thus, the costs for a function involving BALLOTS-MARC were a

combination of revised personnel and equipment costs for specific

activities and of computing costs (on-line and batch charges).

The total of these new function costs, plus terminal equipment

and computer overhead charges, was the cost to the library of

using the BALLOTS-MARC system. The personnel costs,were usually

reduced because computer processing replaces some manual

Processing. Computer costs, however, were an added cost factor.

The charges for on-line transactions, batch transactions,

terminal and associated equipment rental, and computing overhead

make up the amount paid in dollars each month by each library

participating in the network. In general, this is an added cost

to the library and represents added cash flow. But the

difference between personnel costs under the current manual

system and personnel costs under the manual-automated system is a

function cost reduction that is, in effect, a saving to the

library. Personnel savings do not affect the cash flow unless

there is a net reduction in staff. Reassigning staff to new work

is a benefit to the library in terms of the added service

Performed, but does not help to reduce the cash flow.

Reassignment must be evaluated separately by each library, and

may have an impact on the decision to participate in a network.

The Feasibility Report

At the conclusion of the study, a 250-page, two-volume report

was prepared and distributed to the directors of the four



libraries. The report covered all four libraries. Volume 1

contained two sections: general textual discussion of the purpose

of the study, the BALLOTS-MARC system, and the library cost

analysis methodology, and a discussion prepared by each library

that summarized the findings of the cost analysis for that

library, advantages and disadvantages. Volume 2 comprised

appendices containing the actual cost forms, calculations, unit

on-line and batch transaction charges, and overhead cost

calculations. No library was specifically named in the report.

The first section of Volume 1 was prepared by the BALLOTS staff

and approved by all team members. The second section was

Prepared by the team members of each library for their library.

It was the purpose of this second secticn to discuss the cost

implications of using the BALLOTS-MARC system, the effects on the

current system, and non-economic advantages and disadvantages.

However, since no member of the team was in a library

administrative position, this section did not attempt to offer

suggestions for obtaining funding for the new cash flow. The

feasibility report is summarized In one volume for the benefit of

additional potential network libraries (2). The summary contains

the methodology, unit costs, and advantages and disadvantages

from Volume 1 and the sample forms and calculations from Volume

2.

The report did not attempt to draw overall cost and benefit

conclusions from the studies done in these four libraries. The

report, we think, supplies the director of each library with all

the quantitative data needed to evaluate the use of BALLOTS-MARC:

the dollar decrease in personnel costs, the cost of on-line and

batch transactions (maximum and average), the CRT equipment and

associated equipment rental charges, and computer overhead. Of

these costs, only the amount of computer overhead charged to each

library is affected by outside influences--namely, the number of

libraries in the network. Everyone agrees that management must

have cost data in order to decide whether to join a network or to

undertake Independent library automation. It is obvious,

however, that cost is only one of many items to be considered.

The final decision is based on a combination of factors, some of

which are affected by the personalities of the people involved,

by the library, by the college or institution to which the

library belongs, and by the state of the economy. Other concerns

are morale, expectations of future benefit, augmented services,

and the desire to reduce current inefficiencies and probem

areas. The second section of the report covered not only cost

but also these other non-economic, intangible considerations.

This study reflects an approach to planning for a network

that deserves further exploration. The potential memberS of a

network (the user libraries) need to know If it is to their

advantage to join the network. For the most part they do not

know how to ask questions that will give them this information.



One approach is to hire a consultant. This may have the

disadvantage of requiring a period for orienting the consultant

to individual library operations and for training some portion of

the staff in the consultant's "method." Also, a consultant can

produce concern about change being introduced from without the

library.

The BALLOTS approach was to form a team of working

librarians from all the libraries. The team developed the

methodology and applied it. Since the team members had several

Years' experience in their respective libraries, they could

efficiently secure the needed information and explain to their

colleagues the purposes of the study. The study was completed in

a relatively short time with no adverse staff reactions. Another

effect of using a team of working librarians was to involve the

library staff in automation decision making at the earliest (i.e.

feasibility) stage. For the administrator, the section of the

report that his own staff produced, the data and the analysis,

adds to the credibility of the report.

Next Steps

To proceed with an on-line library network, a second

workshop will be conducted with interested libraries. To follow

the existing cost analysis and feasibility report, the next task

is to determine individual user library requirements. These

requirements will specify in detail any additions or

modifications required by each library to BALLOTS--MARC CRT

screens, outputs, services, etc. The output of the second

workshop will be a Library Network Requirements document. This

document will also include the detailed plan, schedule, and cost

of training, installation, and production operation for the

network. Specific areas covered by the first workshop (such as

installing the BALLOTS-MARC system in the present manual system)

will be treated in greater detail, and new areas (such as forms

design and acceptance testing) will be examined. For new

libraries interested in joining the network, an abbreviated

feasibility workshop is planned, since the cost methodology, unit

costs, and saMple calculations are available.

(1) lutem Scow far. Librarle Automation and
Generalized Information Storage and Retrieval

lIanford gniversity SPIRES/BALLOTS Project,

Stanford University, Stanford, California, 1970.

(2) Montague, Eleanor,
Summary at A Feasibility Study on lila
Earsaragsuisan j f2mx _Col lege Aad
Univer5ities in A Stanford Un1ver51tv

Library Automaion lesaark, SPIRES/BALLOTS

Project, Stanford University, Stanford,

California, 1971.

* * * DOCUMENT ENDS * * *



After the workshop was over and the reports had been

reviewed by the four library directors,
each library determined

that the BALLOTS system showed sufficient
promise that a second

workshop should be organized to obtain more detailed information

on necessary
changes to the BALLOTS

system to permit its

implementation
in their respective libraries.

This second

workshop is underway at the time of this writing, and to ,date few

substantial
changes to the BALLOTS

system are
foreseen as a

result of the additional or modified requirements
of the various

libraries.
One library has requested an

additional data element

to support an internal accounting system.

3.8 OPERATIONAL
COST STUDIES

As soon as the BALLOTS preliminary modular design and the

SPIRES/BALLOTS
file services

design (shared
software) had been

completed,
calculations were

made to determine the approximate

operating cost of the BALLOTS-MARC module.operating
alone, as

well as of the cost of the full BALLOTS system. The costs were

broken down into three major areas: on-line transaction-generated

costs; fixed
monthly costs; and overhead

costs to keep the

system operational.

The on-line transaction-generated
costs include the costs of

the on-line transactions
and the costs of the batch printing

charges
generated as a result of the on-line transactions.

A

unit cost was
calculated for each different

type of transaction

or printing charge, and this was multiplied by the expected

number of transactions.
For example,

the unit cost of a simple

search was multiplied by the number of simple searches expected

in one year.
Figure 8 lists the various unit costs used by

Stanford and the network
libraries in their calculations.

Figures 9 and 10 give the number of each type of transaction done

by the
library in one year's activity.

The methodology
used to

estimate transaction
loads is described in Appendix D. Figure 11

summarizes the
results of Stanford's cost calculations

for the

BALLOTS-MARC
module and for the full BALLOTS system. One method

of measuring
system cotts (since documents

are the primary

product of the system) is to divide the entire system cost by the

number of output documents to show the unit cost per document.

Dividing the total BALLOTS system monthly cost of $27,155 by the

number of output documents
(70,200 per month) produces

a cost of

$0.39 per original output document.

The fixed monthly charges
include the rental of the

terminals and the leasing of the telephone
lines and modems

required for each terminal.
In the case of the Stanford

libraries, the leased cost for telephone
lines is zero because

Stanford has
purchased and installed

modems and telephone lines

between the Library and the Computation Center. In the case of

network libraries,
modems are leased and the cost of the leased

89



(Note: each library is charged on the basis of its individual
total monthly transactions.)

A. ON-LINE TRANSACTIONS

A high unit cost and a low unit cost are given; the actual
measured results should fall somewhere between the two
unit costs.

Transaction Type High, la&

1. Simple search $0.04 $0.02
2. Medium search $0.17 $0.08
3. Complex search $0.33 $0.17
4. Simple input $0.10 $0.05

B. BATCH TRANSACTIONS

All printed outputs are figured at a high unit cost of
t0.04 and a low unit cost of $0.02. In addition, each
printed output involves a $0.02 print charge, making the
effective high and low unit costs $0.06 and $0.04.

C. DEDICATED EQUIPMENT CHARGES (MONTHLY)

1. Terminal rental (stand-alone terminals) lease $225.. (ea.)

2. Terminal rental (clustered terminals) lease $155. (ea.)

3. Data set.rental* (one per terminal) lease $ 50. (ea.)

-4. Leased telephone lines** (one per terminal) lease $ 3. (per mi.)

* Stanford. , will purchase data sets so the on going cost will
be eliminated.

. .

** Libraries on the Stanford campus.do not pay telephone line

charges since lines have been purchased.

Figure 8. Unit Costs of Computer Transactions for BALLOTS



1.

2.

3.

Purchase Orders - 24,800

Abel Slips (Abel Original Invoice, Abel Accounts
Receivable) - 15,000

NPAC (National Program for Acquisitions and Catalogimg)
Notices - 4,000

4. Process Slips (no acdounting for multiple copIes) -

5. Statistics Reports (Acquisition and Cataloging) - 12

6,

7.

Title II Slips - 4,250

Catalog Data Slips - 47,250

8,

9.

Requester Notices - 32,500

Claim Notices - 7,500

10. Cancellation Notices - 750

11. Claim Listings - 52

12,

13,

14.

Cancellation Listings - 52

Invoice Claim Listings - 52

Invoice Claim Notices - 3,750

15. Claim Errors - 52

16. Requests for Books in Process - 1,500

17. Catalog Cards - 500,000

18. Spine Labels (2 per book) - 110,000

19. Book Cards - 55,000

20. Reference Cards - 13,000

21. MARC Purged Standing Search Requests - 2,740

22. MARC Standing Search Requests Matched Records - 14,520

23. MARC Data Slips - 250

Figure 9. -Stanford Full Automated 'System Annual Printed Outputs
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(Note: higher unit cost used in calculations)

TYPE OF TRANS-
ACTION OR CHARGE

UNIT BALIOTS-MARC FULL BALLOTS
COST MODULE COSTS SYSTEM COSTS

A. On-line transactions: nc. of
trans. cost

no. of
trans. .gast

1. Simple search $.02/.04 35 $ 1.40 800 $ 32.

2. Medium search .08/.17 90 15.30 300 51.

3. Complex search .17/.33 42 14.00 2i0 6.

4. Simple input .05/.10 174 17.40 1,200 120.

DAILY SUBTOTAL 341 $48.10 12,32D $209.

MONTHLY SUBTOTAL 7,500 $1,060. 51,000 $4,600.

no. of no. of

B. Batch tr4nsactioas: docs, cost jocs. cost

1. P.O.'s
2. Cards

$.02/.04
11

54

833

$ 2;16
33.32

160

2,054
$ 6.

82.

3. Labels 249 9.96 44 18.

4 SSR's match &
purge 236 9.44 69 3.

5. Title II slips 0 17 1.

6. Process slips 326 13.04 362 14.

7. Circ. punched
cards 0 220 9.

8. Misc. forms
Al

----A 2

CPU SUBTOTAL 1,698 $67.92 3,370 $135.

Print charges $.02 $33:96 $ 67.

DAILY SUBTOTAL 1,63 $101.101 3,370 $202.

MONTHLY SUBTOTAL 37;3.56 -$2,24.1. 70,200 $4,210

FIgure 11. BALLOTS Cost Calculations (continued
on next page)
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(Note: iigher unit cos'i' used in calculations)

TYPE OF TRANS-
ACTION OR CHARGE

UNIT
COST

BALLOTS-MARC FULL BALLOTS

MODULE COSTS SYSTEM COSTS

C. Dedlcated enuipment
charges::

D.

1. Terminal rental ($155/mo.)
2. Data set rental
3. Dedicateal line

MONTHLY SUBTOTAL

Overhead charges:

1. Batch util. &
file update

2. File storage
($1,200/d1 sk)

3. Connect time
($3.50/hr.)

4 Circulation
computer***

MONTHLY SUBTOTAL

TOTAL MONTHLY COMPUTING COST

TOTAL ANNUAL COMPUTING COST

amount
of item cost

3

0

0

amount
of item

MI. SID

1

176

0

$465.
(purch.)
(aurch.)

$465.

Cost

$3,630.

1,200.

615.

=114alm

$5,445.

$9,211.

$10,532.

amount
of item

15*

0

amount
of item

7**

176

1

cost

$2,330.
(Tpurch.)

C:murch.)

$2,330,

cost

$7,000.

8,400.

615.

(purch.)

$16,015.

$27,155.

$325,860.

* Clustered terminals.

** Storage costs: 6 disks the first year and 1 disk added per year

(CDF); 1 disk added for Circulation.

***Assumes minicomputer purchased for Circulation transactions, but

disks and terminals still leased (no additional on-line charges

involved).

Figure 11. (continued) BALLOTS Cost Calculations



teTephone line is a functior of the distance from Stanford

University.

The computer system overhead charges include the cost of

file storage (i.e., storing the MARC file and the In Process

File, etc.). The file update costs include the costs of reading
and converting the weekly MARC tapes and adding this data to the

on-line MARC file. Also included in these file update costs are
the costs associated with updating individual records that are
changed by the library during the course of the daily activity.
The on-line connect cost is a flxed cost per hour for connecting
the terminal to the Campus Facility computer. From Figure 11 it

was determined that the costs due to on-line and batch transactions
(A. plus B.) represent only 32 percent of the entire operational

cost of the full system. The rough calculation shows that adding
enough network libraries to the system to double the system
throughput (the total of on-line and batch transactions) would
double the cost of on-line and batch transactions (A. plus B.) and

Presumably double the cost of terminals (C.), while leaving the

computer system overhead charges (D.) roughly the same. According

to the data in Figure 11, the monthly cost for the Stanford full

system excluding overhead charges is $4,600 (A.) plus $4,210 (B.)

plus $2,330 (C.), totalling $11,140. Adding network libraries to
double the amount of-on-line and batch activity would mean an
additional monthly cost of $4,600 (A.) plus $4,210 (B.) plus
$5,180 (C.), totalling $13,990. The dedicated costs for network
libraries include data set rental, Tine costs, and the unclustered
(stand-alone) terminal costs. (The stand-alone terminal cost,
$225 per month, was used in this calculation because many small
libraries will find that clustered terminals do not suit their
operations.) $11,140 per month for Stanford and $13,990 per
month for network libraries plus $16,015 for the overhead
charges (D.) plus $2,000 additional update and storage equals
$43,145 per month. Dividing this cost by 140,400, the number
of documents produced monthly (70,200 times 2), yields a cost
of $0.31 per document. Comparing $0.31 with $0.39 and $43,145
with $27,155 indicates that a substantial reduction in unit
costs can be achieved by increasing the system activity.
While one is increasing the monthly operating costs by 59 percent
(from $27,155 to $43,145), one is also doubling the system output
and decreasing the unit cost of a document by 20 percent (from
$0.39 to $0.31).

3.9 NET COST OF LIBRARY AUTOMATION

One of the major unknowns in cost calculations is the total
number of libraries participating in the BALLOTS network. Since
the overhead cost is the major factor in the cost calculations
and in the ultimate costs to the various libraries, the more



members participating Fin the BALLOTS network the lower the

overhead proportion wirl 'be for each library and the easier it

will be to justify libra7-y automation in individual libraries.

Most of the cost flgures used in the report are of necessity

calculations, not measurements of actual production operation

costs. Until the system has been in operation for several months

it wTill not be possible to arrive at accurate costs. In

determining the net cost of library automation, many factors not

yet mentioned must also be taken into account.

One of the considerations to keep in mind in the area of

manual savings in the library is the fact that although it may be

possible to save a substantial amount of manual activity, this

savings in time cannot be translated to cash flow dollars by the

library unless the positions affected are eliminated. Most

libraries feel that attrition would be the only way to reduce the

Present staff, and this is a relatively slow process. Savings

that appear as fractional personnel would probably result in

reallocation of assignments to provide better service. Until

attrition could eltminate a full position or more, to offset

incremental costs of operating the automated system, the actual

cash flow would not reflect any savings. It is for this

reason that the calculations for cost savings due to library

automation are gradually obtained over a period of several years

rather than immediately on successful implementation of the

system. One factor absent from these cost catculations was the

increased cost of labor. The net increase in salaries for
various libraries averages from 4 to 10 percent per year.

If it were possible to add these factors into the cost

calculation, the net cot of library automation would appear

somewhat less expensive.
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CHAPTER L.

ACTIVITIES FOLLOWING THE REPORTING PERIOD

4.1 IMPLEMENTING THE BALLOTS-MARC MODULE

Several activities are now underway or in the planning
stages to prepare for the actual daily operation of the BALLOTS
system--first at Stanford, then in'the CLAN libraries. Almost
all of these activities support the operation of the first
module, BALLOTS-MARC.

Under the BALLOTS system, a new module may require creating
a new on-line file or adding additional applications software to
support an existing file. In either case, the implementation of
a module requires integrating and coordinating six major systems
analysis tasks and three major programming tasks. (The numbers

following refer to Figure 12.) The systems analysis tasks are:
(1) determining system requirements, (2) preparing representative
test data, (3) preparing training and user manuals, (4)
acceptance testing, (5) user training, and (6) pilot production.
After (7) requirements review, the programming tasks are (8)
programming (including design, coding, testing, and documenting),
(9) system acceptance testing, and (10) pilot production.

These systems analysis and programming tasks are carried on
in parallel in the following way to move the module towards
implementation. (Again the numbers refer to Figure 12.) (1) The
library analysts prepare system requirements jointly with the
library and secure the library's approval. (7) These
requirements are passed on to the programming staff for review as
to their clarity, consistency, and design feasibility. While
this review is going on, the analysts and programmers discuss the
requirements and the programming to be done, and (2) the analysts
begin preparing representative test data. After the requirements
are given technical approval, (8) programming begins. After
design, coding, and preliminary debugging, the test data are uied
with the new programs. While programming is being done, (3) the
analysts plan user training and prepare training material. Using

documentation prepared by the programmers, preliminary versions of
user manuals are written. When programming is completed, (9) the
programmers begin system testing while analysts (4) perform an
acceptance test and (5) train user supervisors; then the library
supervisors perform an acceptance test. User manuals are
revised, (5) the full library staff is trained, and (6), (10)
pilot production begins. System testing continues throughout
pilot production and into the first few weeks of full production.
Maintenance documentation is put in final form by the programming
staff at the end of pilot production.
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A typical cycle of implementation tasks takes from 5 to 52

weeks depending on the module's complexity and the manpower

assigned to the task. The first module and one of the largest is

BALLOTS-MARC. BALLOTS library analysts and programmers are well

into the BALLOTS-MARC implementation activity as this report is

being produced. The ability to meet the projected schedule and

to maximize the use of staff and hardware (and thereby to proceed

most economically in a cost benefit sense) depends on external

funds to support the completion and implementation of the BALLOTS

modules during 1972 and 1973.

The library analysts are now writing instructional manuals

for the users: the training and procedures manuals. The training

manuals will give the basic background information including an

overview of the system, as well as the technical knowledge

required to operate the video terminals and use all of the

various screen formats. The procedures manuals will show how the

library's manual procedures are adjusted to allow the automation

system to become part of the day-to-day environment of the

library. The location of the video terminals in the Stanford

Main Library has been determined and the communication lines are

being installed. Once the terminals have been installed, the

library analysts will check them out and begin user training in

the Library.

The BALLOTS programmers are completing the check-out of the

BALLOTS subprocessor (see section 3.3) for the BALLOTS-MARC

module. The CRT screen formats are being coded and checked out.

In addition, the output documents required for the first module

will be produced and checked.

Following this analysis and programming work, the acceptance

testing, user training, pilot operation, and full operation will

be conducted.

As described in the concluding paragraph of section 3.1.3,

the Stanford Computation Center Campus Facility made a commitment

to BALLOTS' implementation via a "front-end" minicomputer Into

MILTEN, the 360/67 communications subsystem, and ORVYL, the

360/67 time-sharing subsystem. This commitment meant ordering

and installing additional hardware at the Campus Facility and

making software changes to accommodate BALLOTS. Both

activities are being carried out.

4.2 MODULES FOLLOWING BALLOTS-MARC

Following the production operation of the implemented

BALLOTS-MARC module, each of the other ten modules described in

section 2.3 will be implemented in turn. Figure 13 shows the

screen formats, the files, and the inputs and outputs that will

be added to the BALLOTS system with the addition of each module.

99

nfz



B
O

O
K

 R
E

Q
U

E
S

T
S

B
O

O
K

M
A

T
E

R
IA

L
T

Y
P

E

1
1

1
1

.

C
R

T

L
IB

R
A

R
Y

i
C

O
M

P
U

T
E

R
 C

E
N

T
E

R

M
A

IN
 C

D
M

P
U

T
E

R
D

IS
K

 F
IL

E
S

C
R

T
 "

F
R

O
N

T
-E

N
D

"

M
IN

IC
O

M
P

U
T

E
R

2
.

IP
F

O
U

T
P

U
T

 D
O

C
U

M
E

N
T

S

I.
P

U
R

C
H

A
S

E
 O

R
D

E
R

S

D
A

T
A

I.
C

A
T

A
L
O

G
 C

A
R

D
S

5
. 
R

E
F

E
R

E
N

C
E

 C
A

R
D

S

1
.

ra
n
 -

P
O
 
&
 
N
P
O

3
.

B
O
N
-
M
A
R
C
 
-
 
P
O
 
&

O
R
I
G
I
N
A
L
 
C
A
T
A
L
.

1
4

N
O
N
-
M
A
R
C
 
-
 
N
P
O

1
0
.

G
O
V
T
 
D
O
C
U
M
E
N
T
S

P
R

IN
T

E
R

9
.

C
IR

C
U

L
A

T
IO

N

T
E

R
M

IN
A

L
S

-1
;;
;

9
. 

C
IR

C
U

L
A

T
IO

N

F
IL

E

9
.

C
IR

C
U

L
A

T
IO

N

M
IN

I-
C

O
M

P
U

T
E

R

7
.

B
O

O
K

 C
A

T
A

L
O

G

M
O

D
U

L
E

S
C

R
E

E
N

S
M

O
D

U
L
E

S
C

R
E

E
N

S

I.
B

-M
A

R
C

F
U

L
L
 B

IB
L
IO

. 
D

IS
P

L
A

Y

B
IB

L
IO

. 
IN

P
U

T
 (

M
C

ID
IF

.)

G
E

N
E

R
A

L
 S

C
R

E
E

N
 (

L
O

G
)

H
O

L
D

IN
G

S
 (

&
 C

A
R

D
 R

E
Q

U
E

S
T

)

O
R

D
E

R
IN

G

S
E

A
R

C
H

3
.

P
U

O
R

G
 (

P
U

R
C

H
. 
O

R
D

. 
&

 O
R

IG
. 
C

A
T

.)

4
.

N
P

O
 (

N
O

N
 P

U
R

C
H

. 
O

R
D

E
R

)

5
.

C
D

F
 (

C
A

T
A

L
O

G
 D

A
T

A
 F

IL
E

)
R

E
F

E
R

E
N

C
E

 D
IS

P
L
A

Y

R
E

F
E

R
E

N
C

E
 I

N
P

U
T

R
E

F
E

R
E

N
C

E
 U

P
D

A
T

E

6
.

IN
V

 (
M

E
Y

E
R

 I
N

V
E

N
T

O
R

Y
 F

IL
E

)

7
.

B
O

O
K

 (
M

E
Y

E
R

 B
O

O
K

 C
A

T
A

L
O

G
)

8
.

A
C

/A
C

 (
A

U
T

O
. 
C

L
A

IM
. 
&

 C
A

N
C

.)

2
.

-.

IP
F

 (
IN

 P
R

O
C

E
S

S
 F

IL
E

)

F
U

L
L

 A
C

Q
U

IS
IT

IO
N

 D
IS

P
L

A
Y

.
B

IB
L

IO
. 

U
P

D
A

T
E

H
O

L
D

IN
G

S
 U

P
D

A
T

E

A
C

Q
U

IS
IT

IO
N

 U
P

D
A

T
E

-
-

B
IB

L
IO

./
A

C
Q

U
IS

IT
IO

N
/H

O
L
D

IN
G

S
 D

IS
P

L
A

Y
.

M
A

T
R

IX
 (

S
IN

G
L
E

 I
T

E
M

 v
s
. 
S

T
A

T
U

S
)

9
.

C
IR

C
 (

C
IR

C
U

L
A

T
IO

N
)

C
IR

C
U

L
A

T
IO

N
 D

IS
P

L
A

Y

C
IR

C
U

L
A

T
IO

N
 I

N
P

U
T

1
0
.

S
O

/O
P

 (
S

T
A

N
D

. 
O

R
D

E
R

, 
O

U
T

-O
F

-P
R

IN
T

)

II
.

R
P

 (
R

E
S

E
R

V
E

 P
R

O
C

E
S

S
IN

G
)

R
E

S
. 

P
R

D
C

. 
D

IS
P

L
A

Y

I

,
i

F
i
g
u
r
e
 
1
3
.

B
A
L
L
O
T
S
-
-
F
e
a
t
u
r
e
s
 
b
y
 
M
o
d
u
l
e

1

.
S

P
IN

E

L
A

B
E

L
S

I.
 P

R
O

C
E

S
S

S
L

IP
S

2
.

C
A

T
A

L
O

G

D
A

T
A

 S
L
IP

S

R
E

P
O

R
T

S
,

F
O

R
M

S

I.
S

T
A

N
D

IN
G

 S
E

A
R

C
H

 R
E

Q
.

I.
S

T
A

T
IS

T
IC

A
L

 A
N

D
M

A
N

A
G

E
M

E
N

T
 R

E
P

O
R

T
S

2
.

C
L
A

IM
 N

O
T

IC
E

 -
 F

O
R

C
E

2
.

C
A

N
C

E
L
L
A

T
IO

N
 -

 F
O

R
C

E

3
.

N
P

A
C

 N
O

T
IC

E

3
.

T
IT

L
E

 I
I 

S
L

IP
S

4
.

IN
V

O
IC

E
 C

L
A

IM
 -

 A
U

T
O

.

8
.

M
A

T
E

R
IA

L
 C

L
A

IM
 -

 A
U

T
O

 .

8
.

C
A

N
C

E
L
L
A

T
IO

N
 -

 A
U

T
O

.

9
.

D
A

T
E

 D
U

E
 S

L
IP

S

9
.

H
O

L
D

/R
E

C
A

L
L
 N

O
T

IC
E

S

9
.

F
IN

E
 A

N
D

 B
O

O
K

 B
IL

L
S

O
. 
S

T
A

N
D

IN
G

 O
R

D
E

R
S

1
0
. 
S

E
A

R
C

H
 &

 Q
U

O
T

E
 L

E
T

T
E

R

II
.

R
E

S
E

R
V

E
 P

R
O

C
E

S
S

IN
G



During the pilot operation of each module, the library analysts

and library supervisors will monitor and audit the system

continually. Debugging, fine-tuning to optimize the system, and

minor modifications to make the system more convenient and useful

to the library will also take place during pilot production.

When the library Is satisfied with a module, it will be

considered in production status, allowing the analysts and

programmers to concentrate on the next module. Since the time

for acceptance is determined by the library and is therefore a

development variable, the implementation dates for each module

may vary from the schedule date. If the development work for a

module is completed ahead of schedule, the library will have the

opportunity to implement the module earlier than scheduled.

As can be seen in Figure 12, the parallel progress of tasks

towards completing a module is such that one group may be free to

turn to other work while another group is working on the module.

Thus the library systems analysts used the period between

BALLOTS-MARC requirements definition and users' manual

preparation to compile the requirements documentation for the

following module, MARC-IPF, and submit the document to the

library for approval. Once a module is in production operation,

the programmers can turn to the already documented and approved

requirements they need In order to begin their work on the next

module.

4.3 EXTENDING MODULES TO NETWORK LIBRARIES

For the first four to eight months after a module has been

implemented and placed in production, it will be closely observed

and monitored. During this period, the network version of the

module will be checked out and tested for network use, and the

network libraries will install equipment and conduct training

classes and acceptance tests. When this Is completed, the module

will be put into network pilot production. Thus a module will

have four to eight months of heavy production use in its original

version prior to network installation. This will reduce

Implementation time and effort for the network users.
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"The CLSD project, if viewed within the context of
the original objectives and the perspective of the
emerging state-of-the-art characteristic of the late
60's, was an extremely beneficial experience for those
who participated, and to a lesser degree, the general
library community. Though the findings of the project
were often negative, these facts in themselves are
important because they helped the participants (and,
one hopes, to some degree, the general library
community) to distinguish between the practical
realities of library systems development and the
popular misconceptions of the totally automated
library.

"Based on the experience gained in the CLSD
project, the following observations are offered:

a. Loosely defined, cooperative projects, such as
CLSD, though beneficial for those participating,
are not the best or even, perhaps, the most
efficient ways of fostering collaborative work.

b. Cooperative work would have had more chance to be
successful if done on a local level. The

logistical problems of convening personnel
from widely separated institutions are
formidable and time consuming.

c. Cooperative work needs a strong commitment on both
a technical and administrative level from all
participants. The nature of the commitment must
be clearly stated and fully understood.

d. Coordination of local development and work
schedules is difficult to achieve. Detailed
coordination of schedules is probably impos-
sible to achieve among several independent
projects. A truly joint effort probably
requires that a single work schedule be
developed and adhered to. This is probably
possible only where there is agreement among
the participants that a single program package
will be developed and all local processing
systems will use either a centralized process-
ing facility or radically redesign local
procedures to conform to the requirements of
the program package.
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e. Rapid communication and detailed documentation is
vital to a systems project. There is no simple or
practical method of insuring that communication
and documentation is done effectively within
a single institution. The problem is enorm-
ously aggravated in an inter-institutional
effort.

f. Computer hardware configurations have played and
probably will continue to play an important and
decisive role in the design of library systems.
Large scale, compatible computer systems for
libraries are not yet technically feasible.

g. Standards are lacking in many areas of library
systems work. Until standards are established,
library systems design efforts will continue
to result in unique processing systems reflect-
ing the peculiarities of local environments,
thereby reducing the possibility of developing
transferable systems.

"Large scale library systems work is just now
begining to emerge from a period of pioneering and
research. In the next several years, practical,
production-engineered systems will begin to be made
available and used. The cost of developing such
systems is enormous; therefore, few individual
librarFes will be able to afford to develop systems for
themselves. The feasibility of libraries being able to
cooperatively develop large scale, complex,
transferable systems on an informal basis is dubious,
At present, there are other, more promising approaches;
these include:

1) local, joint efforts for the cooperative
development of similar and compatible systems
wherein participating libraries are financially
and administratively committed;

2) cooperative effort for the development of a
single, central or regional system wherein,
again, participating libraries are financially
and administratively committed;

3) centralized development of a general-purpose
library package, with options for customer
modification."

The CLSD report acknowledges the problems associated with
each of these three approaches to development, and in particular
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suggests that although generalized systems exact a certain

penalty in reduced efficiency, they facilitate networks by

preserving enough local autonomy to ensure political viability.

One thing about networks is quite clear in the United States: no
network can dictate its design and services to its intended
clientele. It is for this reason that a strenuous
user-involvement effort has been undertaken in CLAN--to make
certain that the available applications work to the satisfaction

of their users.

(Taken from: COLLABORATIVE PROGRAM IN LIBR-ARY SYSTEM DEVELOP-

MENT: FINAL REPORT, A Report to the National Science Foundation,
NSF-GN-724, July 1971, pp. 19-20J

110



APPENDIX B

SAMPLE PAGES FROM BALLOTS
SYSTEM REQUIREMENTS DOCUMENTATION

111

115 4



THE ORDERING PROCESS

REQUESTS

9/17/70

Material is acquired for the Stanford University Libraries by

two prinicpal methods: (1) generating a purchase order in response
to a specific request for a title, and (2) receiving a physical

volume through an approval or blanket order plan, from an overseas
buying trip, by exchange, or as a gift.

The ordering process handles the acquisition of specific material

by purchase order. Organizationally, the ordering process is
centrally coordinated by the Stanford University Libraries

Acquisition Department Order Division.

Requests arrive for order processing from faculty, staff, students,

library departments, Coordinate libraries, and other users of the

centralized ordering process. The process provides three services

to its users: (1) pre-ordering searching, if required, (2) creation

of an In Process File record for a title to be ordered, and (3)

production from the In Process File record of all documentary outputs

required in ordering.

SEARCHING

Requests for which pre-order searching is not required are

immedie:ely keyed into the In Process File. All other requests

are searched for before a purchase order is generated. The purpose of

this search is to:

(1) Verify that the requested title is not an unneeded
duplicate of a title currently held, in process, or
expected on approval.

(2) Verify the bibliographic description of the title in

order to communicate accurate information to the vendor

on the purchase order.

(3) Locate Library of Congress bibliographic information for

new acquisitions to communicate accurate information to

the vendor on the purchase order and to speed cataloging

once the material is received.

ON-LINE FILES

In addition to the standard printed reference tools, catalogs, and
Stanford's manual files, four on-line computer files are available

for searching:

(1) The In Process File - the central control file for all

titles In process.

(2) The MARC File - the Stanford file of Library of Congress

MARC records.



9/17/70

(3) The Meyer Inventory File - the central file of bibliograpnic

and circulation records for the Meyer Memorial Library.

C4) *The Catalog Data File - a central file of bibiiographic
records for titles processed through the automated Cataloging

Subsystem (not including Meyer titles).

These files are searched at a cathode ray tOe (CRT) visual

display terminal. Bibliographic data can be copied from the MARC,
Meyer, and Catalog Data Files into the In Process File.

IN PROCESS FILE RECORDS

The In Process File contains bibliographic and acquisition

data for all titles on order. A title can be acquired by different
methods (e.g., gift, purchase order, approval), from different

sources, at different times. A single bibliographic record may have
associated with it several separate acquisition records. Each

bibliographic record has an acquisition record for each order of

the same title.

An In Process File record is created in three ways. During pre-

order searching, if bibliographic Information is found for the title in

MARC, Meyer, or the Catalog Data File, the information is transferred to

the In Process File, coupled with new acquisition information that has

been keyed at a CRT, to form a new record. If bibliographic informa-
tion is already in the In Process File, only newly keyed acquisition

information is added to form the new record. If no machine-readable

data is found, both bibliographic and acquisition data are keyed at the

terminal to create a new in Process File record.

DOCUMENTARY OUTPUTS

When the In Process File is updated with a new acquislton. record,

information for all ordering documentary outputs required for the
title Is extracted and sent to the output print program for overnight

sorting, formatting, and printing. Ordering outputs re:

(1) Purchase Order - sent to the vendor to order a specific title.

(2) Dealer Report - sent with the purchase order to be returned
by the vendor with the material, or used as a report if
the order cannot be filled.

(3) Abel Accounts Receivable Slip - sent with the purchase

order if Abel is the vendor. Used for Abel's internal

processing.

(4) Abel Original Invoice - sent with the purchase order if Abel

Is the vendor. Returned with the material as an original
Invoice.

(5)- Process Slips - sent to a user of the ordering process who
maintains a manual file for his own internal processing.

(6) NPAC Notice - sent to the Library of Congress for each title

in the scope of the National Program for Acquisitions and

Cataloging for which no Library of Congress bibliographIc
data was found during the ordering process.
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PURCHASE ORDER MATERIAL RECEIPT PROCESS

Materials (physical volumes) here included are those that

are received in the Acqu;sition Department Order Division (1) accompanied

by a dealer report slip, (2) represented by a purchase order, or (3)

routed from Serial Division check-in.

The only bibliographic searching performed in the purchase

order material receipt Process is as follows:

1. MARC search for a monograph in a series on standing

order that is to be classed separately (not done in the current

system);

2. Search of the National Union Catalog and reference tools to

establish more accurate entry for certain Slavic materials.

The In Process File and the MARC file are the only files

used in this process. The bibliographic or acquisition information

contained in an IPF record may requIre other updating at the time of

receipt besides the addition of material receipt information.

New IPF records may be created for a series on standing order

prior to automation that is to be classed separately, and

for an individual monograph belonging to such a series.

Bibliographic data may be copied into the In Process
File from the MARC file.

Three printed outputs are produced as a result of the purchase

order material receipt process:

1. Catalog Data Slipcontains bibliographic data, shelving

location, and other information needed by the cata;oger;

inserted in the material for routing to the Catalog

Department.

2. Title II Slip--inserted in the material and sent to the

Catalog Department for filing the Title II File if

Library of Congress catalog dat in manual form is expected.

3. Requester Notice--sent to requester to notify him that

requested material has been received.
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DISTRIBUTION AND MARC SEARCHING PROCESS (CT.DIS)

The central distribution section within the Catalog
Department receives from the Acquisition Department material
ordered through the automated Acquisition Subsystem, along with a
Catalog Data Slip (GN.SYS.CD01), a Catalog Data Slip Copy
(GN.SYS.CD02), and a Title II Slip (GN.SYS.TT01) if applicable.
It receives material ordered through the manual system along with
one to three copies of an SUL-7 form (CT.DIS.SU01), and perhaps
a book requisition (AQ.SEL.BRO1) and/or a Title II card

(AQ.ORD.LC01). Messenger slips and slips indicating added copy,
added volume, and serial analytic come with the material as
needed. Serial analytics are accompanied by a Charge Slip
(CT.DIS.CS01).

Material will be distributed as follows:

1. Material requiring original cataloging: if

the material is for stack, reference room,
graduate program in humanities, Catalog Department
collection, or modern
European languages, the IPF record is updated
to show the first one or two letters of a
tentative LC classification (used for counting
arrears and for locating uncataloged material), and the
material then is sent to the
cataloger for Original Cataloging (CT.ORG).
If the material is for other locations, it is
sent directly to the cataloger (CT.ORG).

2. Material for which LC data is expected: this is placed
in the holding area in ID number sequence, and the
Title II slip filed.

3. iMaterial for Meyer Library: this is placed in the
holding area in ID number sequence if LC data
is expected, and held up to two months. Otherwise it is
sent to Meyer Cataloging (CT.MEY)..

4. Overseas campuses material: this is sent to Overseas
Cataloging (CT.OVS).

5. Added copies, added volumes, and replacement copies:
these are sent to Added Copies/Volumes (CT.ACV).
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6. Material for which LC data has been found: this is sent

IP. to LC Cataloging (CT.LCC).

7. Purchase order material for which MARC data is expectedl

the distributor searches the MARC file. If he does not

find MARC data,.he creates a MARC standing search
request and puts the material in the.holding area; if he

finds MARC data, he transfers it to the IPF, and a MARC

Data Slip (GN.SYS.MD01-02) is created and matched with the

material, which is then sent to CT.LCC.

8. Material that needs an NPAC notice, a standing
search request for MARC data, or a Title II Slip:

the IPF record is updated to produce the required
output; and the material is placed in the holding

area.

The distribution section receives a weekly Matched Records

Listing of the ID numbers of titles for which MARC data has been

found on a MARC tape during MARC Processing (TP.MAR). The

distributor verifies the match by calling up the IPF record and

the corresponding MARC record on a CRT screen (GN.SYS.BF01) and,

for successful matches, initiates the transfer of data from the

MARC File to the in Process File. The-IFF record is updated
automatically as part of the transfer operation to show "MARC

data found." As a result of the transfer, a MARC Data Slip
(GN.SYS.MD01) and a MARC Data Slip Copy (GN.SYS.MD02) are
produced and matched with the material, which then is sent to LC

Cataloging or Meyer Cataloging.

If a Title II card (AQ.ORD.LC01) is found while filing is

being done in the Title II File, the card and the Title Il Slip

(GN.SYS.TT01) are pulled and matched with the material being held

in the holding area. (If the material is for Meyer, the Title II
card is not pulled; the Title II Slip is annotated to show the

presence of a Title Il card and placed with the material.) The

IPF record is updated to show "Title Il card found" and the

material is sent to LC Cataloging or Meyer Cataloging.

The distribution section receives a monthly Out of Date
Standing Search Requests Listing (GN.SYS.OL01) of the items for
which MARC or Title II data has not been found during the
designated holding period. The material is pulled from the
holding area and previous searching is updated as necessarY
(including a final on-line search of the MARC file). The IPF

record is updated with the tentative class number, if necessary,
and the material is sent to Original Cataloging or Meyer
Cataloging, or to LC Cataloging if LC data was found while
searching was being updated.
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The Out of Date Standing Search Requests Listing does not
include material ordered under the manual system. Such material
is shelved in the holding area by date of receipt and pulled at
the end of the holding period as in the current manual system.

Bulk acquisition material is received by the central
distribution section from its source; it does not go through the
Acquisition Department, and has no IPF record. This material is
manually controlled and distributed for Original Cataloging.
This manual procedure is not shown on the CT.DIS flow chart.

When the distribution section receives Catalog Requests
(GN.SYS.RCO1 and GN.SYS.RCO2) and Requests for Book in Process
(CT.DIS.RB01), the distributor must determine the location of the
material within the Catalog Department. (If the request does not
give enough information to locate the item, an IPF search may be
made.) If the material has been distributed for cataloging, he
notifies the cataloger that the request has been received and
that the material should be cataloged on a priority basis. If

the material is in the holding area, he pulls it and pulls the
Title II slip if necessary. He updates the IPF record with the
temporary classification and gives the material to the cataloger
(CT.ORG or CT.MEY).

Material that is not received by the central distribution
section and thus does not follow the flow outlined above will be
handled in a similar fashion by the appropriate units as
described below.

1. Music materials ordered through the Automated system:
these are sent with Catalog Data Slips and Title II
Slips by the Acquisition Department directly to the
Music Library, where they are distributed within
the Music Cataloging Section to Original Cataloging,
LC Cataloging, or Added Copies/Volumes, or placed in
a holding area to await LC data. The Title II Slips
are filed in the LC Card File in the music
library. If a Title II Card is
found there, it is pulled and placed with the material
that is sent to CT.LCC. In this case the IPF
record is not updated to show that LC data has
been found. If MARC data is found for Music
material, the transfer of data to the IPF is
done at the Main Library and the distribution section
send the MARC Data Slips to the music Library for
matching with the material, which then is sent to CT.LCC.
If MARC data is not found during the holding period,
the distribution section sends the monthly Out of Date
Standing Search Requests Listing for Music items
to the Music Library so that the Music Cataloger
may pull the material from his holding area and
distribute it for Original Cataloging.



2. Special collections materials: these are sent
directly from the Acquisiton Department to

k Special Collections, where they are distributed for
Original Cataloging or LC Cataloging.

3. PL480 program materials from Yugoslavia (no IPF
record): these are received in the Slavic unit with a
PL480 Mimeographed Card (CT.DIS.M001). The card is
filed in the Title II file and the material is held in
the Slavic Cataloging unit. If a Title II card is
found, the distribution section sends it the the Slavic
unit. No automatic notification of the end of the holding
period is provided.

4. Serial titles new to Stanford University Libraries:
these titles are received in Serial Records, where they are
matched with the Process Slips (GN.SYS.PS01) produced
at the time of ordering. They are then sent to the
Serials Cataloging unit, where they are distributed.
Material requiring Original Cataloging is sent to the
appropriate cataloger (CT.ORG); material with LC data
is cataloged in the Serials unit (CT.LCC). If Title
11 data is expected, the material is kept in a holding
area and searched repetitively in the Title 11 file.
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"ME ilEYER CATALOGING PROCESS (CT.MEY)

-The purpose of the Meyer Cataloging process (CT.MEY) is to
prepare and mlaintail catal-pg records for the material cataloged for
the J. Henry Meyer lewrial Library. Except in the distribution
of material, this proces is separate from the other Catalog
Department processes. The separation has proved to be an
efficient allocation o' personnel since reyer'uses different
cataToging rules and formats, and since maintaining a catalog in book
form necessitates di'ferert approaches and techniques.

Most Meyer materia' will be received in the Catalog
Department through tile Distribution Process (CT.DIS). Material
for which an In Process F"le (IPF) record has been created
already and for which PARC data is expected will be placed in the
Catalog Department noldrng area, to he held no longer than two
months. During the holdinz period the titles will be searched
autmmatically against each weekly MARC tape; when matches are
discovered, CT.DIS will forward the material to CT.MEY. The MARC
records that are transferred to the IPF as a result of this
matching are also printe71 out or two-oart MARC Data Slips
(GM.SYS.MD01-02), and inserted in the material before it Is
forwarded.

Material for whi3ch no MARC data is expected, or with which no
MARC data has been matched after two months, will be sent to
CT.MEN with a printout of the FPF record on a two-part Catalog.
Data Slip (M.SYS.CD0a-(12).

Waterial orderekd hefore the implementaton of the Acquisition
Subsstem and received after the i7mplementution of CT.,MEY
will not have IPF recorft. Any such iem wilT be sent to
CT.TIE accompanied by an SU1-25 form ( .ORD.RIR01) and/or the

green copy from the SINL-7 torn (CT.DIS-ZUM. In time this
category of Pater i:a wii.fl eiminish and eveintually disappear.

rifts sePected by the. Neyer reference staff for addition to
the urdergraduate Tibrary will he received in CT.NEY with
two-part Catelog Data Slips, since. the Gilt. Division will have
created the requTsite IPF records.

77cr most, *mks IntoMed for Meyer Rese*Ves, an IPF record
will already tiave been creatrtd byl, the Order Division before. the

NoOks are received in CT.MET. A few becks,--which,are needed on
suckt short notice that thers is not tine for Order Division-
processimgwfll be received in CT.MEY without IPF records.

Yeyer phonodiscs and tapes will continue to go to the Audio
Library. After a sequential number is assizned there, the
material will be transferred to CT.MEY for cataloging. The

Order Division will not enter phonodiscs or tapes into the BIPF.
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After material has been received in CT.MEY, it will be sorted

(CT.MEY.01) according to cataloging priorities and source of

bibliographic data. After sorting and prior to cataloging, all

material will be searched In the Meyer Inventory File (INV); and

depending on the source of the bibliographic data on the

accompanying process slips, different data elements will be

checked.

If the source of the bibliographic data for new material

being searched is the Library of Congress (either captured from

MARC or keyed In by the Order Division from a Title II LC depository

card or an LC printed catalog entry), then the entry, call number,

subject and other added entries can be checked against the INV for

compatibility. If the source of the bibliographic data is not

LC, then only the designated entry or alternative entries can be

checked for compatibility with the INV.

Items marked as added volumes or copies on their process

slips will be checked against the corresponding INV record. If

this search shows that the item is an added volume or copy, Tt

will be sent to the added copy/volume procedure. If

searching shows that an item is not an added copy or volume as

indicated on its slips, ft will be treated as new material.

If the searth shows that a supposedly new item is actually an

added volume, it will be sent to the added copy/volume procedure. If

the starcill shows that a- mew' item is an, unexpected duplicate, the Meyer

reference staff will be asked it they want it added to the collection.

If they do, it will be sent for added copy/volume processing. hf

the item is not wanted, it will be returned to the Order Division.

Following the intial search in the INV, material will be sent

to one of fowr cataloging procedures:

1. Added Copy/Volume processing (CT.MEY.07). Material

to be added to existing holdings, excluding unwanted,

unexpected duplicates.

2. LJC Cataloging (CT.KEY.04). Material with IPF records

crekted from LC Lmformation.

3. Original Cataloging (CT.MEY.05). Material with IPF

records creattd from other than LC information.

4. Cataloging without INV or IPF records (CT.MEY.12).
Material ordered under the manual System and therefore

without IPF recores. Also will cover rush Meyer reserve
material not processed by the Order Division.

In added coPY/volume processing (CT.MET.07), a COPY

(This can be done immediately after the initial search
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by keying a transfer command on the search results screen.) The

update is then keyed into the IPF, together with a command to

copy the up4ated record back into the INV. As a result

the INV will be updated. Spine labels, a book card,

and a Meyer short card also will be generated.

During LC Cataloging, Original Cataloging; or cataloging
without INV or IPF records, any of the system files may be

searched for information. The IPF can be queried for information

about the status of related items. The INV file can be checked

to see how personal, corporate, or conference names and subject

headings have been established and if an assigned call number is

unique to the INV. (This step will replace the searching

currently done in the Meyer manual authority files and the shelf list.)

The Catalog Data File (CDF) can be searched to see if a title has

already been cataloged for the main library. The MARC (TC) file

can be searched to see if a matching MARC record is available.

If a matching record is found, it can be copied to the IPF

for updating. If the source of the bibliographic data in this

record is LC the material is routed to the LC Cataloging

procedure (CT.HEY.04). If the source of the bibliographic data

is other than LC, the material is routed to the Original

Cataloging procedure (CT.MEY.05).

If an IPF record exists, it will be updated in cataloging

procedures CT.MEY.04 and CT.MEY.05. If an IPF record does not

exist, then the entire bibliographic record must be keyed into

the IPF in cataloging procedure CT.MEY.12.

As the result of an update or input and a copy command, the

INV will be updated and spine labels, book cards, and eyer

short cards will be generated. The spine labels and book card

will be sent to End Processing for matching with the material.

The short card will be sent directly to the Meyer Library.

As the final action with the material in all of the

cataloging procedures, the call number will be written in the

book. Then, depending on whether or not a binding decision is

needed, the material is sent either to the Meyer Library or to

Binding and Finishing. Neither book cards nor spine labels will be

generated for items sent tothe Peyer Library; instead, the IPF will

be updated to show that the item has been sent for a binding

decision. If the material is returned to the Meyer Library for binding 1

in End Processing, then spine labels and book cards will be generated.

Audio material will be transferred from the Audio Library to CT.MEY

without previously created 1PF records. This INV will be searched first

to see if there are any added copies. If so, they will be returned to Ur;

Audio Library. During the Audio Cataloging procedure (CT.MEY.14), any

of the system files can be queried. (Until MARC expands to

include phonodiscs and tapes, this search capability will be

155



page 4 of 4
2/12/71 (rev.)

limited mainly to checking the INV as an authority for audio

cataloging.) The bibliographic data then will be keyed into-the

IPF, resulting in an updated INV and an Audio Short Card that is

sent directly to the Audio Library.

Any maintenance of an existing INV record will be

accomplished by copying the record into the IPF, keying the

update, and moving the updated record back to.the INV.

Replacement spine labels, book cards, or short cards can be

generated as needed. Records can also be deleted

from the INV in the maintenance function (CT.MEY.19).

Material that Meyer Library has sent for commercial binding

will be returned to CT.MEY. For a monograph, spine labels and a

book card will be generated as needed, and the IPF record will be

updated to show that the item has gone to Binding and Finishing. For a

hound serial volume, the INV record will be transferred to the

IPF so that the holdings can be updated. Any necessary spine

labels or book card can also be generated.
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FULL HOLOINGS
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DATE: 8/2/71

,

PROCESS: SYS REVISED: ...
PROCEDURE: 03 AUTHOR: GC/LK

-4

2

RULE NO.

3

RULE TEXT

PAGE 1

OF 7

****GM.SYS.P001

107.00 35000
Sort by value of VI or VN, whichever is present.

107.01 24000.39
All lines will be terminated at nearest whole word or at the

hyphen of a hyphenated word. Never break before a hyphen.

Never break between two hyphens.

107.02 24000.58

Count
Count
Count
Count

the number of records entering the program .

the number of purchase orders printed.

the number of records not processed.

the number of Abel forms printed.

107.03 24000.01
For Formatting of GN.SYS.P001 use form SUL200, lines 1-18, column 2-7

107.04 24000.04

Cover sheet
At the beginning of each vendor change, a blank form will be used

as an address sheet.
If VI is present In the record, get the vendor name and

address from the vendor address table.
If VI is not present, obtain the vendor name and address

from the data elements VN and.VSD and VCS in the record.

If Vendor Mame is obtained from table,'print the name and

address as stored starting in line 11, column 7.
The Vendor Name is allowed 31 spaces on each of two lines.

if.Vendor Name and Address is obtained from record and VN

has more than 31 characters, start in line 11, column 7.

Continue printing VN on line 12 column 7. Break the two

lines at a space or hyphen.
If VN has less than 31 characters, start in line 12, column

Print VSD in line 13, column 7.
Print VCS in line 14, column 7.

Print a new cover sheet after every.32 forms for a
single vendor. If VI=ABFL print a new cover sheet after every
16 purchase orders and 16 Abel original invoices (32 forms).

107.05 24000.02

Title of form: Area #1
On line 1, column 21 print

'PURCHASE ORDE R'
On line 3, column 17 print

IRFTURN WITH MATERIALTR,UST AS VPORT'

185
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SYSTEM BOOK #2

PROCESSING

RULES

2

RULE NO.

SUBSYSTEM: Gti

PROCESS: SYS

I PROCEDURE:

DATE: 8/2/71

REVISED:

03 "AUTHOR: LK/GC

3

RULE TEXT

PAGE 2

OF 7

IMIENNIIMINNI

107.06 24000.03
If VI=ABEL, print a second copy of the SUL-200. For these copies

On line 1, column 24 print
'ABEL ORIGINAL INVOICE'

On line 3, column 20 print

'ABEL ACCOUNTS RECEIVABLE COPY'

107.07 24000.05
Date of order: Area #2
'3,55'::=<ORD>

107.08 24000.06
Order number: Area #3
13,651::=<CRD>

107.09 24000.07
If AD1)=01,02,05,06,07; or 15

112,44'::=SHIP<SP(1)>AND<SP(1)>BILL<SP(1)>IN
<SP(1)>DUPLICATE<SP(1)>TO:

'13,441::=<address from Ship to Address table
pointed to by value of ADD>

114,44'
115,44'
'16,44'

'18,44'::=X(30)

If A00.03,n4,08,09,10,11,12,13, or 14
'13,44'::=<address from Ship to Address tahle

pointed to by value of ADD>
'14,44'

'15,44'
'16,44'

'Note: The values of data element ADD are codes which direct
the program to the Ship to Address table. The table
contains preformatted ship to addresses for all ship to
addresses.

107.10 24000.08
Total estimated price:
'18,10'::=(<PR>)

Area #6

107.11 24000.09
Vendor number: Area #7
'18,36'::=(<VI>)

1<1st 7 non-blank, non-special characters of VN
with blanks and special characters compressed out.>

186,- ,
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SYSTEM BOOK #2
.........

SUBSYSTEM: GM DATE. 9/2/71
PROCESSING

RULES

.........,.

PROCESS: SYS REVISED: 12/20/71

PROCEDURE: 03 AUTHOR: LK/GC

RULE NO, RULE TEXT

PAGE ,

107.12 24000.10
Humber of copies: Area #8

Print the value of MDX until.the first delimiter (a left paren)

in line 5, column 2. Every purchase order must have a number

of copies. Do not print the left paren. Do not print <SP(1)>C

or <SP(1)>C.or <SP(1)>C, etc. The portion of MDX delimited by

left paren is optional.

107.13 24000.11
Bibliographic information: Area #4

If VSP contains 'RUSK', 'rush', or 'Rush' then

'4,61::=<*(28)>PLEASE RUSH<*(28)>

107.14 24000.12
'If MET is present and if VSP contains 'RUSH', 'Rush', or 'rush'

then '5,7'::=<MET>(SP(1)><TSSB>)(<SP(1)><TSRT>M<SP(2)><ED>)<SP(2
<PP><SP(1)><D>(<SP(2)><PUX>)

Else if MET is present
14,71::=<MET>(<SP(1)><TSSB>)(<SP(1)><TSRT>)(<SP(2)><ED>)<SP(2)>

*<P11><SP(1)><D>(SP(2)><PUX>)

Each succeeding line will begin in cOlumn 11.

107.15 24000.13
If MET is not present and if VSP contains RUSH, Rush or rush then

'5,7'::=(<MEPN>)

I(<MECA>)
I(<MECF>)
MMEUT>)

Else if MET is not present

A(<MECA>)
I(<MECF>)

I(<MEUT>)

Each succeeding line will begin in column 11.

107.16 24000.17
'1+1,111::=(<TSUT>)

Each succeeding line will begin in column 11.

unlined B-7 (Rev. 9/70).



SYSTEM BOOK #2

PROCESSING
SUBSYSTEM: GN DATE. 8 2 7

RULES
PROCESS: SYS REVISED:

PROCEDURE: 03 AUTHOR: LK/GC
--......m

2

RULE NU.

3

RULE TEXT

PAGE 4

OF 7

107.17 24000.18
If MET is not present
'L+1,11'::=<TST>(<SP(1)><TSSB>)( <SP(1)><TSRT>M<SP(2)>

<ED>)<SP(2)><PP><SP(1)><D>(<.SP(2)><PUX>)

Each succeeding line will begin in column 2.

107.18 24000.19
If MET is present, TST will not be printed.

107.19 24000.23
If RIP is present, print its value in place of PP.
Else print the value of PP.

107.20 24000.25
Series Notes
1L+1,111::=0(1<SNPN><SP(2)><SNST><SP(1)><SNSV>1)')

0(1<SNP1\1><SP(2)><SNST>')')

CO<SNCA<SP(2)><SNST><SP(1)><SNSV>1)')
0(I<SIICA><SP(2)><SNST>1)')
0(1<SNCF><SP(2)><SNST<SP(1)><SNSV>IP)
0("<SNCF><SP(2)><SNST>1)')
0('SNST><SP(1)><SNSV>')')
('(I<SNST>')')

Each succeeding line will begin in column 2.

107.21 24000.26
Only the first occurrence of series notes will be printed.

107.22 24000.30
IL,C+2'::=( (l<SNSP>')s)

EaCh succeeding line will begin IP column 2.

107.23 24300.36
Order or Subscription Information.
Only the optional portion of MOX, that delimited by parentheses in
the input, is used here. The required part of MDX (the number of
copies part) is used in 107.12. Print the optional part of MDX as

input as described below.

If P0=1
'L+1,21::=SUBSCRIPTION<SP(1)>TO<SP(1)>BEGIN<SP(1)>WITH

<SP(1)><MDX><SP(1)>AND<SP(1)>TO<SP(1)>CONTINUE
<SP(1)>UNTIL<SP(1)>FURTHER<SP(1)>NOTICE.

11141mpv,,at

184,
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SYSTEM BOOK #2

PROCESSING

RULES

SUBSYSTEM: " DATE. 8/2/71

PROCESS: SYS REVISED:

PROCEDURE: 03 AUTHOR: LK/GC

3

PAGE 5

OF 7

RULE NO. RULE TEXT

IF P0=2
'1_1-1,2'::=<MDX><SP(1)>AND<SP(1)>ALL<SP(1)>FUTURE

<SP(1)>VOLUMES<SP(1),>AS<SP(1)>PUBLISHED.

IF P0=3
IL+1,21::=(<MDX><SP(1)>)ALL<SP(1)>VOLUMES<SP(1)>

PUBLISHED<SP(1)>AND<SP(1)>A<SP(1)>STANDIN(
<SP(1)>ORDER<SP(1)>FOR<SP(1)>FURTHER<SP(1)>VOLUMES.

IF P0=4
IL+1,21::=(<MDX><SP(2)>)DO<SP(1)>NOT<SP(1)>DOPLICATE

<SP(1)>ON<SP(1)>BLANKET<SP(1)>ORDER.

IF P0=6
1L+1,21::=(<MDX><SP(2))>)DO<SP(1)>NOT<SP(1)>DUPLICATE

<SP(1)>ON<SP(1)>STANDING<SP(1)>ORDER.

IF P0=7
1L+1,21::=(<1DX><SP(2)>)PLEASE<SP(1)>QUOTE<SP(1)>ON

<SP(1)>BACK<SP(1)>ISSUES.

IF P0=8
1L+1,21::=(<MDX><SP(1)>)PLEASE<SP(1)>CHAR(E<SP(1)TO

<SP(1)>STANFORD<SP(1)>UNIVERSITY<SP(1)>
LIBRARIES<SP(1)>DEPOSIT<SP(1)>ACCOUNT:
<SP(1)><DAN>

IF P0=9
1L+1,21::=(<1DX><CP(2)>)DO<SP(1)>NOTCP(1)>

DUPLACATE<SP(1)>GN<SP(1)>U.P.S.O.

PO Messages 4, 6, 7 and 9 may.be used in conjunction with
PO messages 1, 2, 3.

'If more than one code is present in the data element PO,
print according to the rule for the first PO code present and pri
following PO messages on the same I:ne 2 spaces following
the preceeding message, using the rule for the second PO .

code, ;etc. DO NOT REPRINT MDX in printing subsequent PO MESSAGES

If PO is not present
'L+1,21::=(<MDX>)

107.24 24000.37
'L+1,21::=(<VSP>)

185

189 t
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SYSTEM BOOK /2

PROCESSING

RULES

SUBSYSTEM: GM DATE: 8/ 2/71

PROCESS: SYS REVISED:

PROCEDURE: 03 AUTHOR: L K / G C

\
2 3

PAGE 6

OF 7

RULE NO. RULE TEXT

Capitalize and underline the value of VSP.

107.25 24000.38
Vendor catalog information
1L+1,2'::=(<VCT>)

107.26 24000.46
Overflow and error logic
Overflow on to a second form
Will occur if the length of the data'elements values to be printe
in Area #4 is greater than 794 characters.

107.27 24000.41
if overflow occurs

117,2'::=CONTINUED<SP(1)>ON<SP(1)>NEXT<SP(1)>PAGE.
On the first form

107.28 24000.45
If overflow occurs, print on the second form
13,65'::=<CRD>
11,26:=P A G T W 0
'3,26'::=P A G T W 0

and continue printing Area #4
in line 4 column 7-, Line 5 will begin in column 7.

107.29 24000.46
Do not allow overflo onto a third purchase order ft:1-rm.
If length of Area #4 e ceeds 1588 characters, write the
formatted record at the end of the print run with the message:
PARD NO. <CRD>> not processed. Record length too long.

on line 1 of 1st page. Overflow as many times as necessarv.
The file manager will review the
-record for errors with the Order Divislun. If VI=ABEL in this
error record do not print twice.

107.30 24000.48
End of Job Summary report
On end of run put page

'1,25°::=END<SP(1)>OF<SP(1)>JOB<SP(1)>SUMMARY

186



SYSTEM BOOK #2

........

PROCESSING

RULES :.

SUBSYSTEM: nu DATE: 8/2/71
PROCESS: SYS REVISED:
PROCEDURE: 03 AUTHOR: LK/GC

..2
3

RULE NO.
RULE TEXT

107.31 24000.49
'3,56'::=<DATE RETURNED BY DATE FUNCTION,IN FORMATMM/DD/YY>

107.32 24000.50

'4,71::=RECORDS<SP(1)>ENTERING<SP(1)>PROGRAM
107.33 24000.51

'4,471::=PURCHASE<SP(1)>ORDERS<SP(1)>PRINTED
107.34 24000.52

In line 5, column 17 print the value of number of records passedto print program.

107.35 24000.53
In line 5, column 57 print the value of number of purchase ordersprinted.

107.36 24000.54

'7,7'::=NUMBER<SP(1):
)T<SP(1)>PROCESSED

107.37 24000.55

I7,471::=APEL<SP(1)>FORMS<SP(1)>PRINTED
107.38 24000.56

In line 8, column 17 print the value of records not processed.
107.39 24000.57

In line 8, column 57 print the value of number of purchase ordersprinted twice.

107.40 24000.59
If any record can not he processed,

print anidentifying value and a descriptive errordiagnostic on the page following the endof job summarY.

4IIPMllgIMIMMMmINII1lMIMSIIISIIIUIIMMMM..=11S111.
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APPENDIX C

SAMPLES OF DATA ELEMENT STATISTICA! ANALYSIS

BASED ON MARC TAPES

AEtr



**** STATISTICS FOR DATA ELEMENT MEPM ***4

MARC I A P E 08-13-70 PAGE 1

*********************************************************************1

LENGTH INCIDENCE INCIDENCE SUM INCIDENCE PERCENTILE

6 1 . 1 0.29

1 2 0.58

lu 1 3 0.87

11 4 7 2.03

12 9 16 4.65

13 g 25 7.27

i4 18 43 12.50

15 33 76 22.09

16 14 90 26.16

17 24 114 33.13

18 16 130 37.79

19 24 154 44.77.

20 20 174 50.58

21 21 195 56.68

22 13 208 60.46

23 19 227 65.98

24 10 237 68.89

25 6 243 70.63

26 17 260 75.58

27 15 275 79.94

28 12 287 83.43

29 9 296 86.04

30 7 303 88.08

31 11 314 91.27

32 5 319 92.73

33 1 320 93.02

34 5 325 94.48

35 3 328 95.34

36 4 332 96.51

37 3 .
335 97.38

38 3 338 98.25

40 1 339 98.54

41 2 341 99.13

49 1 342 99.41

53 2 344 100.00

******************************** ** * ** ********************************1

TOTALS FOR FILE:

NUMBER ENTRIES EXAMINED = 500

NUMBER DATA ELEMENTS FOUND m 344

NUMBER ENTRIES WITH NO OCCURRENCE OF DATA ELEMENT = 156

194
190



**** ).STATISTICS FOR DATA ELEMENT MEPN* ****

MARC T A P E 08-13-70 PAGE 2

***********************************************************************

NUMBER OCCURRENCES OF MULTIPLE DATA ELEMENTS = 0

***********************************************************************

STATISTICS CALCULATED:

MIN = 6

MEAN = 21.74

MAX = 53

VARIANCE = 52.04

STANDARD DEVIATION = 7.21

SKEW = 1.02

KURTOSIS = 1.64

*
Main Entry-Personal tiame



**** STAT I ST ICS FOR DATA ELEMENT MEPle ****

MARC T A P E 10-01-70 PAGE 1

******************************************************q***************

LENGTH INCIDENCE INCIDENCE SUM INCIDENCE PERCENTILE

10 2 2 0.48
11 2 4

-
0.95

12 10 14 3.35
13 15 29 6.95
14 18. 47 11.27
15 17 64 15.34
16 25 89 21.34
17 20 109 26.13
18 23 132 31.65
19 16 148 35.48
20 21 169 40.52
21 21 190 45.56
22 21 211 50.59
23 21 232 55.63
24 16 248 59.47
25 18 266 63.78
26 17 283 67.86
27 19 302 72.42
28 12 314 75.30
29 11 325 77.94
30 19 344 82.49
31 15 359 86.09
32 9 368 88.24
33 11 379 90.88
34 6 385 92.32
35 8 393 94.24
36 6 399 95.68
37 5 404 96.88
38 4 408 97.84
39 1 409 98.08
40 2 t 411 98.55
42 1 412 98.80
44 2 414 99.27
45 1 415 99.52
50 1 416 ",76
52 1 417 40.00

***********************************************************************

TOTALS FOR FILE2

NUMBER ENTRIES EXAMINED = 500

NUMBER DATA ELEMENTS FOUND = 417

*
Main Entry-Persona' Name

,



**** STAT I ST I CS FOR DATA ELEMENT. MEPN*****

MARC TAPE 10-01-1'0 PAGE 2

**********************************************************************

NUMBER ENTRIES WITH NO OCCURRENCE OF DATA ELEMENT = 83

NUMBER OCCURRENCES OF MULTIPLE DATA ELEMENTS = 0

***********************************************************************

STATISTICS CALCULATED:

MIN = 10

MEAN = 23.23

MAX = 52

VARIANCE = 54.79

STANDARD DEVIATION = 7.40

SKEW = 0.61

KURTOSIS = 0.16

Main Entry-Personal Name



****1. STAT 1ST ICS FOR DATA ELEMENT NR*****

MARC r A P E 10-01-70 PAGE 1

****************************#******************************************

LENGTH INCIDENCE INCIDENCE SUM INCIDENCE PERCENTILE

19 1 2. 0.40

20 12 13 5.23

21 11 24 9.67

22 3 27 10.88

23 20 47 18.95

24 31 78 31.45

25 60 138 55.64

26 3 141 56.85

27 19 160 64.52

28 1 161 64.91

29 1 162 65.32

33 3 165 66.53

35 2 167 67.34

36 80 247 99.59

149 1 248 100.00

***********************************************************************

TOTALS FOR FILE:

NUMBER ENTRIES EXAMINED = 500

NUMBER DATA ELEMENTS FOUND = 248

NUMBER ENTRIES WTH NO OCCURRENCE OF DATA ELEMENT = 253

NUMBER OCCURRENCES OF MULTIPLE DATA ELEMENTS =

MULTIPLICITY NUMBER OCCURRENCES
2 1

***********************************************************************

STATISTICS CALCULATED:

MIN = 19

MEAN = 28.65

MAX = 149

VARIANCE = 92.68

STANDARD DEVIATION = 9.63

Notes-Bibliography 198
1914



S TAT I ST I CS FOR DATA EL EMENT N8*****
MARC TA PE 10-01-70 PAGE 2

***********************************************************************

SKEW 7.96

KURTOS I S i* 96.48

*
Notes-Bibliography



STATISTICS FOR DATA ELEMENT OACA* ****

MARC T A P E 08-13-70 PACE 1

***********************************************************************

LENGTH

17

18

19

22

23

24
,

INCIDENCE

1

1

1

3

1

2

INCIDENCE SUM

1

2

3

6

7

9

INCIDENCE PERCENTILE

0.83
* 1.66

2.50

5.00
5.83
7.50

25 2 11 9.16
27 2 13 10.83
28 4 17 14.16
29 7 24 20.00
30 1 25 20.83

31 2 27 22.50
32 6 33 27.50

33 1 34 28.33
34 6 40 33.33
35 2 42 35.00
36 5 47 39.16

37 3 50 41.66
38 3 53 44.16
39 3 56 46.66
40 2 58 48.33
41 1 59 49.16
42 2 61 50.83
43 5 66 55.00

44 3 69 57.50

45 1 70 58.33
46 1 71 59.16
47 1 72 60.00
48 3 75 62.50

49 2 77 64.16
51 1 78 65.00
52 3 81 67.50
53 3 84 70.00
55 2 86 71.66
56 1 87 72.50

57 2 89 74.16
58 1 90 75.00
59 3 93 77.50
60 1 94 78.33
62 1 95 79.16
63 3 98 81.66
64 1 99 82.50

65 1 100 83.33

66 1 101 84.16

68 1 102 85.00

Other Added Entries-Corporate Name

"2616ffing6"12"ffinimmilniszlzummaggsla ismagaLlsolowillEmammiminmwmamail=lowi



**** STATISTICS FOR DATA ELEMENT OACA* ****

MARC T A P E 08-13-70 PAGE 2

***********************************************************************

LENGTH INCIDENCE INCIDENCE SUM INMENCE PERCENTILE
70 2 104 86.66
71 1 105 87.5072 1 106 88.3373 1 107 89.1674 2 109 90.83
75 1 110 91.6676 2 112 93.33
79 1 113 94.16
80 1 114 95.00
82 1 115 95.83
89 1 116 96.66
90 1 117 97.50
91 1 118 98.33
99 1 119 99.16

104 1 120 100.00

************************************************************************

TOTALS FOR FILE:

NUMBER ENTRIES EXAMINED = 500

NUMBER DATA ELEMENTS FOUND = 120

NUMBER ENTRIES WITH NO OCCURRENCE OF DATA ELEMENT = 40!

NUMBER OCCURRENCES OF MULTIPLE DATA ELEMENTS = 21

MULTIPLICITY NUMBER OCCURRENCES
2 17
3

***********************************************************************

STATISTICS CALCULATED:

MIN = 17

MEAN = 46.29

MAX = 104

VARIANCE = 354.51

STANDARD DEVIATION = 18.83

SKEW = 0.85

KURTOSIS = 0.14
*Other AddedjEntries-Corporate Name



**** STATISTICS FOR DATA EL EMEN T SASU**1

MARC TAPE 08-13 70 PAGE

*******************************************************************1,

LENGTH INCIDENCE INCIDENCE SUM INCIDENCE PERCENTILE

6 3

7 3

8 3

9 8

10 10

11 8

12 8

13 16

14 8

15 14

16 11

17 25

18 17

19 13

20 23

21 24

22 21

23 15

24 24

25 9

26 17

27 17

28 20

29 16

30 20

31 21

32 14

33 19

34 18

35 8

36 11

37 14

38 16

39

40 13

41 12

42 14

43 20

44 5

45 9

46 8

47

48 3

49 4

50 1 202
Subject Added Entries-Subject Heading

3 0.48
6 0.98

9 1.46
17 2.77
27 440
35 5.70
43 7.01

59 9.62
67 10.93
81 13.21

92 15.01
117 19.09
134 21.86
147 23.98
170 27.73
194 31.64

215 35.07
230 37.52
254 41.43
263 42.90
280 45.67

297 48.45
317 51.71
333 54.32

353 57.58
374 61.01
388 63.29
407 66.39
425 69.33
433 70.63
444 72.43
458 74.71
474 77.32
483 78.79
496 80.91
508 82.87
522 85.15
342 88.41
547 89.23
556 90.70
564 92.00
573 93.47
576 93.96
580 94.61
581 9477



****OTATISTICS FOR DATA ELEMENT SASU* ****

MARC T A P E 08-13-70 PAGE 2

***********************************************************************

LENGTH INCIDENCE INCIDENCE SUM INCIDENCE PERCENTILE

52 3 584 95.27

52 4 588 95.91

53 3 591 96.41

54 3 594 96.90

55 1 595 97.06

56 1 596 97.23

57 6 602 98.20

59 3 605 98.69

60 2 607 99.02

61 1 608 99.18

62 1 609 99.34

64 2 611 99.67

73 1 612 99.84

74 1 613 100.00

***********************************************************************

TOTALS FOR FILE:

NUMBER ENTRIES EXAMINED = SOO

NUMBER DATA ELEMENTS FOUND = 613

NUMBER ENTRIES WITH NO OCCURRENCE OF DATA ELEMENT = 88

NUMBER OCCURRENCES OF MULTIPLE DATA ELEMENTS = 170

MULTIPLICITY NUMBER OCCURRENCES
_2 145

3 21

4

6 1

**********************************************************************
4

STATISTICS CALCULATED:

MIN = 6

MEAN = 29.02

MAX 74

VARIANCE = 150.62

*Subject Added Entries-Subject Heading



**** STAT I ST I CS FOR DATA ELEMENT SASU***.

MARC TAPE 08-13-70 PASE

*********************************************************************

STANDARD DEVIATION =

SKEW = 0.51

KURTOSIS = -0.02

12.27

Subject Added Entries-Subject Heading



**** S T:ATISTICS FOR DATA ELEMENT TSRIk ****

MARC T A P E 08-13-70 PAGE 1

***********************************************************************

LENGTH INCIDENCE INCIDENCE SUM INCIDENCE PERCENTILE

12 1 1 0.37

13 1 2 0.74

14 2 4 1.49

15 4 8 2.99

16 4 12 4.49

17 5 17 6.36
18 9 26 9.73

19 12 38 14.23

20 17 55 20.59

21 12 67 25.09
22 13 80 29.96

23 11 91 34.08

24 5 96 35.95

25 6 102 38.20

26 6 108 40.45

27 7 115 43.07
28 3 118 44.19
29 4 122 45.69

30 7 129 48.31

31 5 134 50.18

32 2 136 50.93
33 5 141 52.80

34 6 147 55.05

35 1 148 55.43

36 3 151 56.55

37 4 155 58.05
38 4 159 59.55

39 9 168 62.91
40 1 169 63.29

41 2 171 64.04

42 4 175 65.54
43 4 179 67.04

44 6 185 69.28

45 2 187 70.03

46 4 191 71.53

47 2 193 72.28

48 3 196 73.41
49 1 197 73.78
50 2 199 74.53

51 4 203 76.02
52 1 204 76.40
53 3 207 77.52

54 1 208 77.90
55 1 209 78.27

56 2 211 79.02

205
*Remainder of Title Statement-
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**** STAT 1ST ICS FOR DATA ELEMENT TSRT* ****

MARC TAPE 08-13-70 PAGE 2

***********************************************************************

LENGTH INCIDENCE INCIDENCE SUM INCIDENCE PERCENTILE

57 1 212 79.40

59 1 213 79.77

60 2 215 80.52

61 2 217 81.27

62 3 220 82.39

63 1 221 82.77

65 2 223 83.52

66 3 226 84.64

67 1 227 85.02

68 1 228 85.39

69 1 229 85.77

70 1 230 86.14

71 2 232 86.89

73 2 234 87.63

75 1 235 88.01

79 1 236 88.38

80 2 238 89.13

81 1 239 89.51

83 1 240 89.8

84 2 242 90.63

86 1 243 91:01

89 1 244 91.38

93 2 246 92.13

94 2 248 92.88

101 1 249 93.26

103 1 250 93.63

104 2 252 94.38

107 2 254 95.13

116 1 255 95.50

121 1 256 95.88

127 1 2S7 96.25

135 1 258 96.63

137 1 259 97.00

138 1 260 97.38

140 1 261 97.75

142 1 262 98.13

144 1 263 98.50

161 1 264 98.88

163 1 265 99.25

175 1 266 99.63

214 1 267 100.00

***********************************************************************

TOTALS FOR FILE:

NUMBER,ENTRIES EXAMINED = 500

206
Remainder of Title Statement .202



**** STAT 1 ST 1 CS FOR DATA ELEMENT TSRT*****

MARC TAPE 08-13-70 PAGE 3

***********************************************************************

NUMBER DATA ELEMENTS FOUND = 267

NUMBER ENTRIES WITH NO OCCURRENCE OF DATA ELEMENT = 234

NUMBER OCCURRENCES OF MULTIPLE DATA ELEMENTS = 1

MULTIPLICITY NUMBER OCCURRENCES
2 1

***********************************************************************

STATISTICS CALCULATED:

MIN = 12

MEAN m 42.86

MAX m 214

VARIANCE = 1028.46

STANDARD DEVIATION =

SKEW ga 2.17

KURTOSIS = 5.50

Remainder of Title Statement

32.07



STAT IST ICS FOR DATA ELEMENT TSRT*

MARC T A P E 10-01-70 PAGE 1

***********************************************************************

LENGTH INCIDENCE INCIDENCE SUM INCI6ENCE PERCENTILE

15 2 2 0.67

16 8 10 3.38

17 12 22 7.45

18 10 32 10.84

19 16 48 16.27

20 20 68 23.05

.21 23 91 30.84

22 15 106 35.93

23 8 114 38.64

24 14 128 43.38

25 6 134 45.42

26 9 143 48.47

27 8 151 51.18

28 4 155 52.54

29 6 161 54.57

30 9 170 57.63

31 6 176 59.66

33 1 177 60.00

34 3 61.02

35 3 62.03

36 8 J11 64.74

37 4 195 66.10

38 1 196 66.44

39 8 204 69.15

40 3 207 70.16

41 2 209 70.84

42 4 213 72.20

43 3 216 73.22

44 6 222 75.25

45 3 225 76.27

46 3 228 77.28

47 1 229 77.63

48 4 233 78.98

49 1 234 79.32

51 5 239 81.02

52 1 240 81.35

53 2 242 82.03

54 2 244 82.71

55 3 247 83.73

56 2 249 84.41

57 1 250 84.74

58 2 252 85.42

59 3 255 86.44

60 2 257 87.12

61 1 .258' 87.45

208
Retnainder of Title Statement 294,'



**** STAT I ST 1 CS FOR DATA ELEMENT TSRT*****

MARC T A P E 10-01-70 PAGE 2

***********************************************************************

LENGTH INCIDENCE INCIDENCE SUM INCIDENCE PERCENTILE

62 2 260 88.13

63 2 262 88.81

64 1 263 89.15

65 1 264 89.48

66 1 265 89.83

67 1 266 90.16

70 2 268 90.84

71 1 269 91.18

72 1 270 91.52

73 2 272 92.20

74 1 273 92.54

76 1 274 92.88

78 1 275 93.22

81 1 276 93.55

82 1 277 93.89

85 1 278 94.23

90 1 279 94.57

93 3 282 95.59'

97 1 283 95.93

106 1 284 96.27

110 1 285 96.61

115 2 287 97.28

125 1 288 97.63

126 1 289 97.96

131 1 290 98.30

132 1 291 98.64

137 1 292 98.98

140 1 293 99.32

148 1 294 99.66

190 1 295 100.00

***********************************************************************

TOTALS FOR FILE:

NUMBER ENTRIES EXAMINED = 500

NUMBER DATA ELEMENTS FOUND = 295

NUMBER ENTRIES WITH NO OCCURRENCE OF DATA ELEMENT = 205

NUMBER OCCURRENCES OF MULTIPLE DATA ELEMENTS = 0

Remainder of Title Statement



STAT I ST I CS FOR DATA ELEMENT TSR-1*

MARC TAPE 10-01-70

****

PAGE 3

***********************************************************************

STAT I ST I CS CALCULATED:

MI N = 15

MEAN 37,48

MAX = 190

VAR I ANCE = 690.73

STANDARD DEV I AT I ON = 26.28

SKEW = 2.39

KURTOS I S = 6.97

Remainder of Title Statement
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ABSTRACT

Five colleges and universities met at Stanford
University over a period of 13 weeks in a cooperative
workshop. The purpose of the workshop was to determine
the costs and benefits involved in network use of
library automation and information retrieval systems
(BALLOTS and SPIRES) being developed at Stanford. A

feasibility analysis established the network operating
environment, the impact on user-libraries of
participation, the operating costs of using the system
(including computing, manual, and displaced costs), and
the comparative costs of performing technical
processing functions manually and in the network. The

results of the workshop were presented in a two-volume
feasibility report to the four library administrations.

For the benefit of additional potential network
libraries, the work done in the feasibility study as
well as the findings are summarized in this volume,
along with a detailed discussion of and how-to-do-it
guide to the cost analysis methodology. A discussion
of the potential impact on a library of network
participation concludes the summary.
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I INTRODUCTION

Part I covers the background, objectives, and general

approach of the feasibility study and describes the organization

of this summary report.

A. Background

Stanford University is developing an on-line computer system

to support the acquisition and cataloging operations of its main

library system. Stanford University Libraries is a large (1.8

million volumes) multilingual research collection that is growing

at a rate of 80,000 volumes a year. A staff of 85 librarians and

175 library assistants make the resources of this varied

collection available to the students, faculty, and staff of the

university community. Stanford's library automation program is a

concerted attempt to control the rising costs of acquiring and

cataloging new material. This program also aims to maintain and

improve service in the face of increasingly diverse demands made

on the growing collection by growing numbers of academic users.

With assistance from the Office of Education, Department of

Health, Education, and Welfare, the automation development effort

has been underway at Stanford for four years as Project BALLOTS

(Bibliographic Automation of Large Library Operations using a

Time-sharing System). Working in close collaboration and sharing

common software with BALLOTS is a generalized information storage

and retrieval project--SPIRES (Stanford Public Information

REtrieval System)--supported by the National Science Foundation.

A prototype acquisition system (BALLOTS l) was implemented and

operated during 1969. It was evaluated, and a production system

(BALLOTS II) was defined that would be capable of reliably

supporting daily library technical processing operations.

Considerable time, money, and technical skill have been

invested in developing Stanford's on-line technical processing

system. The cost and effort involved in on-line system

development suggest that the resulting system should be used as

widely as possible. BALLOTS will be implemented as a series of

modules (sets of services). The first module, BALLOTS-MARC, is

the focus of this report. The BALLOTS-MARC module was given

highest priority for early implementation because it would be

broadly useful both to Stanford and to other academic libraries.

To promote the broadest possible use of BALLOTS, Stanford

invited library directors from 12 nearby colleges and

universities to meetings in July 1970 and February 1971. The

participants in these meetings explored the possible usefulness

of BALLOTS to other libraries. It was agreed that a preliminary

feasibility study was a prerequisite to actual participation in

BALLOTS. At the February meeting, four schools agreed to commit

the necessary personnel and time to this study. Two senior

214
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librarians with technical processing experience were selected by

each school. They met together with members of the BALLOTS staff

at Stanford one day a week for '3 weeks from April to July. The

equivalent of a second day each week was spent by team members at

their own schools gathering data for a cost analysis. At the

conclusion of the study, a two-volume, 250-page feasibility

report <1>, containing the findings for all four libraries, was
prepared and distributed to the directors of the four libraries.

B. FeasibiliZy Study Objectives

The three-month feasibility study had several objectives.

1. To learn how BALLOTS-MARC will support library technical

processing.

2. To develop a cost measurement methodology that would be

applicable within the time limits of the study. This methodology

had to be uniformly applicable without placing a heavy

data-gathering burden on the staff of each library; it therefore

permitted estimates where firm data was not readily available.

It had to permit comparison of the costs of existing manual

procedures and the costs involved in the use of BALLOTS-MARC <2>.

3. To establish the costs to each participating library of

processing their library searches and producing printed outputs

through BALLOTS-MARC, and to establish their computing overhead

charges.

4. To prepare a preliminary design of work flow for each

library showing how BALLOTS-MARC would be used.

5. To discover ways in which BALLOTS-MARC could be made of

greater use to libraries outside of Stanford. Suggestions would

be passed on to the BALLOTS management.

6. To prepare a report that would provide cost and benefit

information for the director of each library. This report was to

enable each library to determine the main implications and

results of its participation in a BALLOTS regional network.

C. General Study Approach

The study team met as a group at Stanford for six hours

every Friday for 13 weeks. At the first meeting, team members

described their backgrounds and interests, the features of

BALLOTS were reviewed, and each library was generally described

by someone from that library. During subsequent sessions a cost

measurement methodology was developed and applied. At various

times, BALLOTS staff members spoke to the group on background

topics, such as the characteristics of video display terminals in

an on-line library system.



1. Manual Costs

The major tasks performed in the course of the study

included the following. Library technical processing was concep-

tualized as a series of functions (ordering, card production,

etc.), each consisting of several activities (searching catalogs,

typing purchase orders, typing card headings, card filing, etc.)

to which personnel times could be assigned and for which, in

consequence, personnel costs could be calculated. Equipment and

supply costs were allocated over the entire function. For each

function a flow chart was prepared and a measurable unit of

production was determined (number of purchase orders, number of

catalog cards typed, etc.). A Function Worksheet and a Function

Summary Form were designed and then tested and revised (see

Appendix A). The worksheet permitted the personnel times and

costs to be collected and calculated for every activity in a

function, and the summary form displayed a summary of all the

major costs of a function.

2. anual-Automated Costs

After manual costs were calculated for each function, the

functions were flow-charted for each library showing how they

would be carried out using BALLOTS-MARC for searching and output

production. Statistics were collected in order to establish the

volume of each library's search and output transactions.

BALLOTS-MARC processing costs (en-line and batch charges) were

calculated from these transaction estimates. Costs for dedicated

equipment (e.g. a terminal) used by a single library were

assigned to that library. Overhead costs were assigned to each

library on a percentage basis. The costs of each function

affected by BALLOTS-MARC were then recalculated, with on-line and

batch computer processing costs replacing some manual processing

costs. Personnel times for the new manual-automated activities

were standardized for all libraries. The function costs based on

manual processing could then be compared with those based on

manual plus automated processing. Computing overhead costs were

not allocated to functions, but were treated as a separate cost

to be added to MARC function costs.

D. Purpose of the Summary Report

The two-volume feas1b17T- e.port recorded the tools and

techniques for the feasibrl, .40A1ysis developed durtng the

coOperattye workshop, and it relrted on the findings for the

four Oartitipating libraries.. After the report had been issued,

the same coSf analysis methodology -was used, with refinements and

extensions, in the Stanford University Libraries. The Stanford

Cost Study was issued as a separate library report.

This summary is directed primarily to any other library

interested, even remotely, in joining a regional library

automation network and in performing its own feasibility study.

The summary is in four partS.. Part I highlights the original

'420

216
ber)I,

3



4

workshop objectives and approach and describes the organization

of the summary report. Part il describes in detail the

BALLOTS-MARC module (the first set of services provided by the

system) as it will operate in 1972. Part III presents a detailed

how-to-do-it guide to the BALLOTS cost analysis methodology.

Using this part, any library could set its own personnel to

conduct a complete cost analysis of current technical processing

activities and of the same operations under BALLOTS-MARC.

Finally, Part IV summarizes the conclusions and cost findings of

the participating libraries and Stanford.

This report concentrates on the BALLOTS-MARC module,

the first of the 11 modules to beimplemented.



II BALLOTS-MARC MODULE

This part describes the BALLOTS-MARC module as it will be
implemented at Stanford in March 1972. The network
implementation of the MARC module will begln Septenher 1972, An

overview is presented first, followed by a discussion of
development schedule, the system in more detail, tha ster-y-step
processing of a book, the costs to user-litbraries, and pi=riv-J
extensions to BALLOTS-MARC.

A. Summary of the Module

BALLOTS-MARC is the first part tc be m-plemented of an

automated system (BALLOTS II) to serve 'Ale :echnical p-oces:-

operations of Stanford University Libra-f,eA BALLOTS II

on-line production computer system using vkleo display
called CRT--cathode ray tube) terminals In Live library. :Ine-e

the system is ON-LINE, a librarian will -be able to searcr a
machine-readable file (such as the MARC fi-s), add infi,3- to

a record, or check the status of a record any time aur-i- :ne

working day. In a BATCH system, by contrat, all searches c-
record changes are grouped together and processed by the 7...umoL=er
at one time (often at night), along wi=1.- other jobs. The Jic-r

then receives a printed output the nex= morning describirgt-ne
results of the batch processing. In contrast, an on-lire syllstm

is available to the library staff moment by moment during th,';--
work, so that it becomes as common and frequently used a .F4, a

typewriter or a copy of Cumulative Book index. BALLOTS ft

PRODUCTION system because it is designed to handle the s.'kelb),1P-

volume of file- and record-keeping actIvkty in technical
processing with the assurance of rel labia service and or=1.:15,-Lian

against the destruction of machine-readable records. The use of

video display terminals gives the librarTan a fast, siLlint source
of information to assist him in his work, as opposed to -the
slower, noisy, character-by-character prting of the typivai
typewriter terminal.

BALLOTS-MARC is designed to provide on-line access to roment
MARC records within a few days after they have been receivei from
the Library of Congress (LC). MARC records (the catalogirig
information suPplied by LC) will be used In book ordering and
cataloging by Stanford and other user-libraries. The

bibliographic information that is already in madfrine-readable
form will not have to. be typed manually ir preparing pUrchasm
order forms, forms for various in process -Files (e,g. a venil_

file), and catalog cards.

The main file in BALLOTS-MARC 4'll corsist ri about 5(1,0w1.

to 100,000 MARC records produced duri-ft7 thc most -ecent (5-

12-month period. MARC records now cover ail Ent,'ish-larAguagq,
books cataloged by the Library of Congre6s each vaek. ,e5t1

of 1972, thiS coverage will have expandet to Fre7=ch, Italian,
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Spanish, Portuguese, and Romanian, and by early 173 to German.

A librarian will be able to search the BALLOTS-MAtn file by LC

card number, personal, corporate, or conference name, cr title

word. Each of these search keys is an index to the File. With

the bibliographic information in a MARC record, a 0#17,chase orde-

can be produced by adding ordering information; cal.:Ing cards can

Oe produced by adding locally required data, such a:, nolidIngs

riformation or added subject headings. When a purc E,se order is

Prcduced, appropriate technical processing contro ,ral$ c:an also

'e orinted. When catalog cards are produced, spir,P altels can be

p ,nted from the same_- data.

It is important to realize that BALLOTS-MARC 3;a-Tatts in

parallel with manual ordering and cataloging operim-1, which

f-2rile any material falling outside the scope of EM.LIt'l- 1ARC.

EaA LOTS-MARC services only titles covered by MARC mataico ng

C. .g. English-language monographs). BALLOTS-MARC x.tas

handle tne payment orocess, claiming, or the cancel1:-.1011 of

ofHers. Section II.E, "Extensions to BALLOTS-MARC," escribes

:ne broader range of material that future BALLOTS ma lefs will

nandle.

B. Development Schedule

BALLOTS-MARC is scheduled to be implemented m

library of Stanford in March 1972. The initial metmaJr4.. La

scheduled to be implemented in September 1972. At the present

time, library requirements for inputs, outputs, anu system

features have been defined by system analysts and lirarians.

Programs are being written and debugged from July te Ztcember

1971. The first video display terminal was delivered in

September, and it will be ready for use in testing programs with

real library data by November. BALLOTS is expected too. be one of

the first users of the new Sanders 800 series uppeT/Tamer-case

terminal (see Figure 1).

C. Module Description

The following is a more detailed description of ffiALLOTS-

MARC.. BALLOTS-MARC will use the Stanford Computation Center's

IBM 360 Model 67 computer, and the MARC file will he stored on a

disk storage device. Upper/lower-case video display terminals

(the Sanders Associates 800 series) will be in the lrbrary. A

smaller computer, p PDP-11, will handle communication between the

library terminals and the 360/67.

1. Processing Functions

There are four major processing functions BALLOrS-MARC.

A function maybe thought of as work accomplished by the compute-7

or by the user and the computer together. One function creates
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and -maintains the MARC file, a second prduces purchase
and related book process forms, a th"-rd produces catalcq T;:aFrds

and spine labels, and a -i--Lzurth permits z,ar automatic periGIL= file

search for a specified record. The BALOITS-KARC funct1or7s are

called file maintenance, ordering, cataging, and standi
search-

MARC filie maintenance is batch prc-.essing carried on dur ng
hours of low system activity (usually a night) and does mo'
directly involve users. Computation Center personnel hamdic:E all

operations according to ing=ructions pramared by the BAL2_317i
staf-lf. Ordering and cataloging combine 7mn-Tine processing r2=
sear=hes and on-line entry to a record ol= new or modifiell
information with batch processing of pr'mted outputs. Esers
(librarians), of course, are directly irtvolvad in the on-lime
aspects of these functions. Standing sear= s initiated olr-'ine

by a user and done in batch mode each week 7n conjunction witn
file maintenance processing. In effect, it permits the user ZD
request that additions to the file be seal-cried weekly unti.
either a given record is found or the request is cancelled,.

2. Function Tasks

The initial MARC file i

of MARC tapes from the MARC
This conversion is necessary
MARC file, because MARC reco
displayable by BALLOTS-MARC
consisting of 1,200 to 1,800
are added to the MARC file.
addition of records is made
records is deleted from the
records that are older than
involved in some technizal p
is automatically extended.
each week, then, we drop an
the file in order to maintai

s created by converting a lar=re group
II format to the BALLOTS 11 firnat,
each time a tape is added to the
rds ere not.directly searchable and
In the MARC 11 format. MARC taPes,
records, are received each week and
At the same time that this 'weekly
to the flle, another large graktip of

file. The deleted records am those
a predetermined: date. If a record is
nacessing activity, its deletIon date
.As we add records to the MARC file
approximately equivalent number from
n a constant sIze.

The ordering function handles on-line searches initiatem:' by
a user in the process crf ordering a book,, lt also handles thle

collection of ordering information and the subsequent printimg of
purchase orders and related forms. "The cata/oging functiam
handles on-line searches for material received that is withill the
scope of MARC. The recort is updated to make any necessary
changes to the bibliographic informathon, and holding information
is added. A request is entered for catalog cards and spime
labels, and these are subsequently printed 7m an overnight batch
run.

The standing search function is used farr a title not fount
in the file but-for which a MARC record is expected. It my be
initiated during ordering or after the book is received. When a

title cannot be found in the MARC file, a rec4uest for a standing



9

search is 4.±,mtered. This = processed weekly during file

matnYlenarce urztil the rerd Is found or the request is deleted.

3, 1:-del ing and Catalceing a Title

The cl7.ova1ng is a step-by-step description of the way a

library v.iou:O acquire a book and make it available for

circulation using BALLOTS-MARC. The user in the following

descriptron is: a librarian OT a library assistant.

Requests for books ar-e chetked to be sure that the books are

not on order- or already im the collectron% The requests that are

to be firieOby purchasinio books are separated into those for

which a MARC record is liKtaly to exist and those for which a MARC

retard is not likely. Thir, user then s-1ts down at a terminal with

a number of requests of the first tyne and searches the MARC

file. He begflns by going through a 'sign on" procedure in Which

he identifies himself, th e library, the function that he is now-

performUng 6ordering), ane the file ca be searched (MARC). This

identifyl.ng- information need not be entered again during the

on-ilme session, unless there is some change in status, such as a

change in user ar a desire to perform another function such as

catalogimg. The search screen format is. Ummediately presented,

and the user types in a search request by the author, title, LC-

card. nuMber, or any comblmation of these. This and each

successive screen are transmitted to the computer for processing

by pushing a "send"' butt= tin the keyhmerd. The search request

may look as follows:

find author Reich and title Greening of America

A response Ts displayed am the screen almost instantaneously (two

to four seconds). The response to a search request contains the

original request and a SYmple statement of the number of records

found. Usually this writ be one, since.it is expected that-most

technical araucessieg- searches wrfll be:esed on fairly accurate

biibJ1ograik EfoiLIon. If more than one record is found, the

weer may engage in an Unteractive search by supplying more title

amordS, mnother author, igtc.

Ufa mmique record for the request has been located, the

MARE remand ell.e.i the full bibliographic information) is

autohiaLicaTily displayed.. This gives-the user a chance to vertfy

that the, record- Is for the book to beordered and to spot-check

whether or mot certain critIcal inftprmatlon needs to be modifiell.

It is expected that changes WIT be ,:tare but could be nEje.ded--For

exaffipleo if the American edition. of ;4ork is wanted and the MARC

record is far the British edition. the record needs to be

modified, the user requests that the '79scord be displayed on the

bibliographic input screen, which per-nits information to be

mciPfle0 The data is changed by typTng over it, displacing the

orlenvi data, and the modified record is transmitted for

process:Mg. The user then calls for an empty ordering screen on
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mhich he fTlis in all the information
needed to order a title.

This irfornatilon is
transmitted along with a purchase order print

request. Whe7 the purchase orders have been printed, overnight,

they are picked up from the Computation
Center and delivered to

the 1 ihrar:7, .40here the appropriate number of copies as stipulated

-by the use7-17brary is suit to the vendor and file copies are

retained. 7:Stanford uses an VSK-card-sized purchase order form,

as illustrated in Figure 2.

As or±erad books are
received, it will be possible to

identifv thova ordered using BALLOTS-MARC either by the purchase

order ccupl, ac=ompanying
the book or by the library's in-process

record of the order. Suppose that the book ordered in the above

paragraph hae arrived and been :identified as a MARC book. Since

the LC cari number is available, the search request on the search

screen will' be easily formulated as follows:

flnd crd 73-103412

If the user wishes to change the bibliographic data, he asks for

an input scxeen. When tine bibliographic data is acceptable for

printing ore a catalog card, the user calls the holdings screen.

The LC call number is modified if necessary. Location and

physical part information (vol. 1, copy 2, etc.) are added, and

then tne commInd to print catalog cards is entered. Spine labels

are printed on a typewriter terminal. (For Stanford the

typewriter terminal will be in the library; for other

user-libraries spine labels may be printed centrally at the

user-:iibrary terminal or at a terminal in the computation

center.) Catalog cards wilil be printed in a predetermined order

or in several( orders to aid Mn filing. Figure 3 presents

Stanfortirs catalog card diesigm.

Cost to Us'er-Libraries

The meihad used to calcuate costs is given in Part

Here we will review general cast considerations that apply to all

user-Tibraries.

As detailed in Part illf 7there are four classes of

BALLUTS-MARC cotts: (1) on-line transaction
charges, (2) batch

transaction chargesi, (31 dedilcated equipment charges, and (4)

comput)ng overhead charges. An on-line transaction charge is

made for eact file seareb or change in a. record requested by a

user at a video terminal. A. batch transaction charge is made for

each printed output resulting from an on-line transaction.

Equipment charges cover terminal rental, data set rental, and

telephone line charges. Overhead charges cover shared file

storage, connection time, and major file updating. The major

computing overhead charge is maintaining the MARC file; that is,

adding a new tape each week and deleting old records.
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There are several additional costs that libraries must
consider. Space for the CRT terminal and a working table will
have to be provided. There is a charge for installing the
telephone equipment and the terminal. Staff personnel will have
to be trained to use the terminal. Arrangements will have to be
made for delivering the printed outputs; this may mean added
postage.

E. Extensions to BALLOTS-MARC

The following four modules are major extensions to BALLOTS
Il during 1972 and 1973. The schedule estimates for these were
made in June 1971. The first module, BALLOTS-MARC, will be
available at Stanford in March 1972 and it will be available to
the network in September 1972. All the services of previous
modules are still available as new modules are implemented.

MODULE: MARC-IPF.

FILES: MARC as in first module. Adds an In Process File (IPF).

FEATURES: In addition to the on-line MARC file from the first
module, the user-library will have an on-line In Process File for
items in process for which a MARC record is found. The full

record for a title in process can be transferred from the MARC
file to the IPF and retained throughout technical processing. A

record's status can be determined on-line and the file searched
or updated at any time throughout the day. Claim and
cancellation notices can be computer-produced on command.

SCHEDULE: Stanford, July 1972. Network, March 1973.

MODULE: Purchase Order/Original Cataloging.

FILES: MARC and IPF as above with enlarged IPF scope.

FEATURES: The user-library will have an In Process File (IPF)
for all titles acquired by purchase order. Thus, even if the
title is not in MARC or even if it is necessary to perform
original cataloging, the user-library will be able to create and
store the record (both bibliographic and ordering data). The
librarian can have computer-produced NPAC (National Program for
Acquisitions and Cataloging) notices and Title II slips.

SCHEDULE: Stanford, November 1972. Network, June 1973.

MODULE: Non-Purchase Order (NPO).

FILES: MARC and IPF as above. No new files.
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FEATURES: The user-library will be able to create an IPF record
for a title acquired by blanket order, as a gift, or by exchange
for which no MARC record was found. NPO material with a MARC

record is included in the first module and following modules. A

list of books received without invoices will be produced
regularly.

SCHEDULE: Stanford, December 1972. Network, August 1973.

MODULE: Catalog Date File (CDF).

FILES: MARC, IPF as above, and adds CDF.

FEATURES: The user-library will be able to store on-line a
record of each title acquired by the library after implementing
the BALLOTS-MARC module. A copy of all bibliographic and
holdings information will be retained on magnetic tape for all
acquisitions processed since implementation of the first module.
This tape file will be used to create the initial CDF. From that

point on, as a title completes technical processing, its record
can be transferred from the IPF to the CDF, where it is

accessible to the library staff, to library patrons, and to other

members of the network.

S,,;HEDULE: Stanford, January 1973. Network, November 1973.

Further technical processing modules, such as Automatic
Claiming and Cancellation and Standing Orders will be implemented
at Stanford in 1973 and for the network in 1974. Circulation
modules involving an additional small computer (installed in the
library) and on-line files will be implemented at Stanford in

1973. Circulation services for the network will be investigated,
and a preliminary design, hardware configuration, and cost
estimates will be presented to any network library interested in
participating in this study.



III LIBRARY COST ANALYSIS

A. Cost Study Methodology,

The cost methodology was tailored specifically to measure

the effects on technical processing costs of using the first

module of Stanford's library automation (BALLOTS) and information

retrieval (SPIRES) system <3>. As a result, the methodology

gives a library director all the quantitative data necessary in

order to evaluate the use of BALLOTS-MARC: the expected dollar

decrease in personnel costs accountable to automation and work

simplification; the costs of on-line and batch transactions (high

and low); the CRT equipment and associated equipment rental

charges; and the computer overhead charges. Of these costs, only

the proportion of the computer overhead charged to each library

might vary owing to external
circumstances--namely, the number of

libraries in the network. The methodology can be used by any

library that is interested in joining the Stanford network and

desires Cost data for management decision making.

The methodology is straightforward and pragmatic. It relies

on library personnel <4> to do the analysis, using existing

library statistics as far as possible for all cost calculations.

There is no stopwatch or pedometer measurement; and work sampling

and observation studies are not encouraged in normal situations.

In general the approach, which has been described in I.00 is

(1) to divide technical processing into logical discrete

functions (see III.A.1); (2) to Identify the component activities

within each function for which costs can be calculated; (3) to

calculate manual total function costs; (4) to collect

quantitative data on the volume of search and output

transactions--such as purchase orders--in each function, to be

used In calculating BALLOTS-MARC costs; (5) to recalculate the

costs for the functions that would be automated under BALLOTS-

MARC, as they would then be performed; (6) to compare the manual

costs of each function with the manual-automated costs under

BALLOTS-MARC; and, finally, (7) to assess the benefits and

drawbacks, both economic and non-economic, of automation and of

the network approach.

1. The toncept of Functions and Activities

Library technical processing can be viewed as a series of

FUNCTIONS, or of major segments of work to be performed.

Breaking up a large section of library operations into functions

makes understanding and analyzing the operations easier. This

does not prevent also taking a synthetic view of the operations,

In which factors relating to the process as a whole (such as the

budget of an entire department) are considered.

15
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What is a function? it is not identical with a job title or

position, nor with a person or an organizational unit. In

general, a function is a series of actions that are performed

together in a logical sequence, and that produce an identifiable

and countable result--a sorted set of catalog cards, for example.

The identifiable and countable result is often called an

II output," and what the series of actions starts with is often

called an "input." The individual output of a function is the

item to which a unit cost of production can be assigned. Thus it

is possible to calculate the total function cost of ordering a

book, for example, and to assign an approximate unit cost for

producing a purchase order, the principal output of the Ordering

Function.

We call the component actions of a function ACTIVITIES.

Activities are not always easily distinguished, and in different

libraries, functions that produce the same output may consist of

different sets of activities. For example, some libraries type a

book pocket at the end of technical processing, as part of the

End Processing Function; in other libraries this activity may

occur in another function.

The personnel time and therefore the main cost factor of an

activity in a function can be calculated. By breaking up a

Junction into component activies, not only can we be more certain

that we have accounted for all that goes into producing a

function output, but, for a small, well-defined unit of activity,

we can also measure costs more accurately. Figure 4 is a sample

flowchart showing the activities and outputs in the Manual

Ordering Function,

2. Personnel Cost Calculations and Assumptions

An activity is the smallest segment of work for which a cost

can be calculated. An activity's cost equals the time taken to

perform the activity times the real cost of the people performing

it. Other costs, such as supply costs, machine costs,

supervisory costs, etc., cannot be conveniently allocated to a

single activity and are thus allocated to the function as a whole

(see III.A.4).

Because of significantly different rates of pay, personnel

costs for each activity are calculated for three categories of

employees: professionals, assistants, and students. The key

constant factor in each library's activity cost calculations is

the adjusted hourly pay rate for each category of.personnel.

This represents the real rate for productive working hours and is

usually higher than the standard hourly rate (determined bY

dividing gross pay by the regular forty-hour or 38-hour work

week). In this way, the cost to the library of nonproductive

hours is allocated across the cost of performing productive

activities, resulting in more accurate costs <5>. The adjusted

hourly rate is calculated as follows.

229
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(a) ANNUAL PRODUCTIVE WORKING HOURS--APH. Multiply the

number of hours in the standard work week times 52 weeks and
subtract vacation hours, paid library holidays, an average number

of annual sick leave hours, and an average number of hours per

year for coffee breaks. Do this for professionals and

assistants. There is no APH for students.

For example, if the standard work week of a professional is

38 hours, if the standard vacation is two weeks (76 hours) per

Year and the average sick leave is five days (38 hours), if there

are five paid holidays (38 hours), and if the professional takes
two 15-minute (.5 hour) coffee breaks each working day, the the

APH for professionals at this library is

(38 x 52) - (76 + 38 + 38) 1,824 hours (or 240 days)

- 120 hours (breaks) = 1,704 productive hours per year

If reliable statistics are available to compute average time

spent on staff association meetings, personal business, lateness,

etc., use this information in calculating APH. Do not adjust

the APH for a fatigue factor.

(b) AVERAGE ANNUAL SALARY--AAS. For each category of

personnel, calculate an average annual salary and add the

standard percentage for benefits (retirement, insurance, etc.).

For example, if the actually paid salary ranges for professionals

in technical processing positions are

Librarian I $6,000 - $8,000

Librarian II $8,000 - $10,000

Librarian III $11,000 - $12,000

then the average of $7,000, $9,000, and $11,500 is $9,166 or,

rounded, $9,200. If the standard benefit rate is 15 percent,

$1,380 is added to this average to produce a professional AAS

of $10,580 <6>.

Average the salary ranges only for the positions that are

actually represented in technical processing. For example, do

not include an average salary for a circulation assistant in the

calculations for technical processing assistants.

If the resulting AAS for a category of personnel will be

more accurate, perform AAS calculations for acquisition and

cataloging separately to obtain an AAS for each. If only one

personnel level in a department is affected by the proposed

automation, include only the AAS for that level in the averaging.

Do not include top administrators° salaries (professional or

assistant) in the calculation of AAS.
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(c) ADJUSTED HOURLY RATE--AHR. The adjusted hourly rate F.
determined by dividing the average annual salary by the smnual
productive hours.

AHR = AAS/APH

Calculate student AHR by averaging student hourly rates
in technical processing. Add in an amount for benefits If benefits
are paid for students.

3. Supplies and Equipment Costs

Only the supplies and equipment costs that would be a,:Fected
by BALLOTS-MARC are included; any costs that would rem3in
constant are excluded. Following are sample guidelines for
distinguishing costs.

(a) Exclude administrative and physical plant overhead
costs.

(b) Make no adjustment for the purchase price of
machinery, the cost of maintenance contracts, or average repair
costs.

(c) Exclude the cost of general office supplies such as
stationery, typwriter ribbons, carbon paper, pencils, printed
forms, etc.

(d) Include the purchase price of LC cards and proofslips.
Do not include the purchase price of reference works or
printed catalogs.

(e) Include supplies and equipment costs and charges for
machinery involved in catalog card duplication or prodtuction.

(f) include the per-shot cost of Polaroid shots or of
pictures from a bibliographer's camera.

4. Function Worksheet and Function Summary Form

The manual cost analysis involves two standard forms. The

Function Worksheet is used to collect time analysis statistics
and to calculate costs for each category of personnel for every
activity in a function. A Function Summary Form is used to
display in summarized form all the function costs, personnel
times, supplies and equipment costs, and unit costs. Appendix A
contains the forms and instructions for their use.

B. Manual System Cost Calculations

Analysis begins with measuring manual processing costs and
verifying the total cost against departmental budgets to ensure
that the costs are reasonably accurate.
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1. Defining and Charting Functions and Activities

The first task is to divide technical processing into

functions. Below Is a list of the 13 gojor functions used in =he

feasibility study, with a brief explanation of each. The term

"book" is used in its generic sense as referring to a variety af

material acquired by libraries.

(a) Ordering., The process of receiving a request to

purchase a book, searching for it, and performing all the other

activities that culminate in mailing a purchase order. IncludeEi

only books in print.

(b) Purchase Order Material Receipt. The process of

receiving books for which a purchase order has been issued and

preparing them for transmittal to cataloging.

(c) Non Purchase Order Material Receipt. The process of

receiving and deciding to keep a book obtained through exchange,

on approval, or as a gift. A purchase order has usually not been

issued for acquisitions of this type.

Id) Distribution. In either the Acquisition or Catalog

Department, the process of preparing books for distribution to

any other organizational unit.

(e) Obtaining/Maintaining LC Data. The process of ordering

Library of Congress (LC) cards, or of receiving LC cards and

proofslips and filing them in a public catalog or other files.

(f) LC Cataloging. The processing of books with LC copy.

(g) Card Production. The process of receiving a final card

copy from a cataloger or library assistant and turning it into a

sorted set ready for filing into the public catalog or other

files.

h) End Processing. The process of readying a fulls'

cataloged book for transmittal to the Circulation Department.

(I) Claiming. The process of recognizing the need to claim

pUrchase order materials and preparing the claim. '

(j) Cancelling. The process of cancelling a purchase

(k) Added Copies/Added Volumes. The process of adding

copies and volumes to already held titles.

(1) Original Cataloging. The process of cataloging books

for which no LC copy is available.
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Onl File Maintenance. Th2 process of making the card files
consistent with all transfers, cancellations and corrections.

The scope of each function may vary ''rom library 7:o library.
Not all these functions may need to be considered; and, if

necessary, new functions can be added. Technical processing
should be divided into functions and the functions into
activities in such a way that (1) the benefit derived from
currently available library statisticz is maximized and (2) the

functions and activities that will be affected by BALLOTS-MARC
are separately defined and measured. Therefore, before actually
starting on manual costs, one should read carefully Part III.C.,
BALLOTS-MARC System Cost Calculations, and define manual
functions and activities accordingly.

After functions have been identified, it is suggested that a
simple flow chart be prepared for each. These provide graphic
representations for discussion and review with library personnel
and help to identify all activities in their proper sequence.
The charts should be simple, informal diagrams with each
rectangular box representing an activity. Name all the outputs,

but show only major decision points. See Figure 4 in III.A.I for

an example. Prepare such flow charts for all manual functions
after having reviewed the BALLOTS-MARC system and before starting

cost calculations <7>. On the basis of the chart, decide on the
unit of output to be measured for each function.

Five of the functions listed above are not supported by the

BALLOTS-MARC module: these are Claiming, Cancelling, Added
Copies/Added Volumes, Original Cataloging, and File Maintenance.
The calculation of manual costs for these functions can be
deferred until future modules are ready or it can be done along
with the rest of the manual calculations. Determining all the
manual technical processing costs at once has the advantage of

supplying valuable statistics for management use, whether or not
the decision is made to join the network.

2. Performing the Manual Cost Study

Once the functions and activities are defined and charted,

the next step (and the hardest) is to determine the amount of

pure productive time spent by professionals, assistants and

students in accomplishing each activity. This time, then, when
multiplied by the adjusted hourly rate for the category of
Personnel performing that activity over a year, yields the true

cost to the library of having that activity performed. The sum

of all activity costs plus supplies and equipment costs equal the

total cost for that function.

:icvlate the personnel costs for each activity using the
Font!on .mrksheet (refer to Appendix A) as follows:
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umn C: TtlE total hours per week that the activity is
performed, even if by more than one person. MULTIPLIED BY

Column D: Tht number of weeks in the year that the activity

is performed. RESULTS IN

Column E: The hours per year that the activity is performed.
MULTIPLIED BY

Columm F: The adjusted hourly rate for the personnel category
for the activity. RESULTS IN

Column G: The adjusted yearly personnel cost. The sum of column
for each activity (i.e., lines 1,2, and 3, the costs for

each personnel category activity) is the total activity cost
(line 4).

Include supervisory time in column C only if the supervisor
contributed time to the performance of the activity. Under

normal library conditions, all the technical processing functions

and activities should be "cmgoing"--that is, performed
continually throughout the year, regardless of personnel
absences, etc. Thus, column D usually contains the factor 52..
For special projects of limited duration that are going to be

included in the cost analysis, some smaller number of weeks can

be used.

Modify the Function Worksheet as necessary to accommodate

the form of avallaole statistics. For example, if time analysis
statistics are already available and are summarized yearly,
record those yearly figures in column E (after verifying their

accuracy or likelihood) and neglect the total hours per week and

weeks per year in columns C and D.

Function costs are summarized on the Function Summary Form

(see Appendix A). These include total personnel costs, total
costs,for equipment, supplies,. etc., personnel time In hours per

week, and. in hours per year. The total function cost is divided

by the 'annual uni.ts Produced (IV), such as volumes ordered or
card sets sortedi the result is a unit oast for a function output

(e.g., cost per card set, per purchase order, or per Library of

Congress title cataloged).

As stated above, it is assumed that this cost study will be

done by library personnel in short order, to collect the data

needed to evaluate the effects on personnel time and costs of

using BALLOTS products and services. In most libraries, time
constraints require that time data be derived from currently

available statistics, from interviews with staff members, or from

both. If a library wants to use the occasion of this cost study

to initiate a time analysis study on a sample or long-range

basis, there are books and articles that can help in designing

the forms needed etc. But if such a data-gathering task is
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initiated, it should be designed so that the findings answer the

requirements of the cost analysis study.

3. Verificatton of Cost Results

As a check on the overall accuracy of the manual costs

determined, compare the total of all the function costs in a

department with the budget of that department for personnel

(including staff benefits), equipment, and supplies. Since by

definition the functions consideree are not all-inclusive, it is

necessary at this point to account for the areas of activity

outside of the functions. Examples include departmental

supervision, recataloging,
reclassification, and out-of-print

procurement.

identify and briefly describe each area of technical

processing unaccounted for, and roughly estimate the personnel

costs for each. Compare the sum of these total costs plus the

sum of all total function costs (see the Function Summary Form)

with the departmental budget. A plus or minus 10 percent

difference is generally acceptable.

C. BALLOTS-MARC System Cost Calculations

In the second phase of the cost analysis, computer costs are

determined and the manual costs for the functions affected by

BALLOTS are recalculated.
This recalculation measures the cost

effect on the activities that remain manual but are affected by

automation, and adds costs for the new manual-automated

activities.

1. BALLOTS-MARC Functions and Activities

Part II (especially II.C.3) of this summary describes the

general capabilities and outputs of the BALLOTS-MARC module

without referring to
functions or to library departments. In

order to decide exactly how these capabilities and outputs will

be implemente'l in a given library
organization, it is necessary

to re-chart each function, showing how it would be performed

under manual-automated conditions using BALLOTS-MARC. The new

flow charts must show all the continued manual functions as well

as the new manual-automated functions.
Figure 5 is a sample

diagram of the Manual-Automated Ordering
Function as it might

look in a library. As in the manual diagrams, all activities and

outputs are named and major decisions shown. The

manual-automated activities and computer-printed outputs are

crosshatched for easy identification.

2. Library Transaction Volume Estimates

Before actually starting on the cost analysis, it is helpful

to estimate the volume of acquisition and cataloging activity and

235
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outputs that will be haml:Red through the BALLOTS-MARC module. To

simplify and standardize this procedure, a st&tistics

questionnaire is used; it_asks for specific figures on such

things as the number of Ttl-tles for which MARC is expected during

ordering and cataloging, the number of catalog cards, etc. A

schematic diagram of the module, keyed to the questionnaire, is

incluched with the questionnaire in Appendix B. For the purposes

of the questionnaire, assume an on-line MARC file containing

records covering the latest year's worth of Library of Congress

cataloging for English-language monographs. It is not easy to

complete the questionnaire, since library statistiCs simply do

not exist that will specifically answer the questions. However,

educated guesses based on what statistici are available will be

sufficiently accurate for this cost analysis.

3. Computing Costs

There are four kinds of costs involved in the use of a

computing system. Users need to understand what these costs are

and how they are calculated. They are essentially the costs for

which a user will receive a bill each month from either equipment

manufacturers or BALLOTS:

(a) On-Line Transaction Costs--for activities

involving use of a video terminal, such as

searching for or modifying a record.

(b) Batch Transaction Costs--for printing

purchase orders, catalog cards, and so on.

(c) Dedicated Equipment Costs--for terminal

rental and telephone line charges.

(d) Computing Overhead Costs--for shared use

of file storage, updating, and connection charges.

Transactions are the actions performed by a user at a

terminal to send information to the computer and cause some

processing of this information. BALLOTS-MARC unit transaction costs

and overhead charges are given in Appendix C.

(a) On-line Transactions. In BALLOTS-MARC, the two typical

on-line transactions are (1) searching to locate a record and (2)

modifying a record by adding or changing data to produce a

printed output. Since each transaction involves some computer

Processing, the unit cost of a transaction is determined by the

amount of time that the Central Processing Unit (CPU) takes to

handle it. CPU cost may be several hundred dollars an hour; but

because of the speed of computers and the time-shared software

of the 360/67, a transaction can be handled in a few thousandths

of a second. Thus, the unit cost of a transaction ranges from 2

cents to 33 cents. To provide a margin of safety for
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user-libraries, high and low (or worst and best case) figures are
used to calculate transaction costs.

To reflect variation further, unit costs for simple, medium,
and complex searches are calculated. A simple search asks for
one item by a discrete identifier using one index:

find LC-card number 73-103412

A medium search uses more than one index:

find author Smith and title History

A complex search uses a search query with several logical
operators, and a dialogue may be involved:

find author Smith or Jones and title History
6 BOOKS FOUND
title french -

1 BOOK FOUND

These are only samples of the ways in which simple, medium, and
complex searches could be stated.

(b) Batch Transactions. Batch transactions produce printed
library outputs. The outputs to be printed through BALLOTS-MARC
are purchase orders, cards, processing slips, and spine labels.
Batch transactions also handle the standing search outputs for
matched or purged requests. As with on-line transactions, the
unit cost of each batch transaction is based on the fraction of a
second of CPU time taken. In addition to the processing costs
for batch transactions, there is a print charge for each item
printed.

(c) Equipment Costs. Equipment costs are the charges for
dedicated equipment used exclusively by an individual
user-library. This includes the video display terminal, a data
set (which converts the signals between the terminal and the
telephone lines), and leased telephone lines. The charges for
all these items are fi,xed by the manufactures and the telephone
company. For the BALLOTS-MARC module it is assumed that each
library will have one terminal.

(d) Overhead Costs. Overhead costs are the sizeable fixed
necessary costs that do not vary directly with the amount of
usage of the system. They include the processing cost of major
file updates, such as adding new MARC records and deleting old
MARC records each week, monthly charges connected with shared
file storage devices, and hardware connection time for the use of
a small computer to handle communications between the terminals
and the 360/67. Update processing and utilities costs are based
on the CPU rate as are on-line and batch %ransactions; but since
this processing is measured in minutes per day and hours per
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week, it amounts to much more than the small transaction costs.

The charges for storage devices are based on manufactures' rental

rates. The overhead costs are distributed among user-libraries

according to the volume of batch and on-line transactions for

each library relative to the volume for all users.

4. Performing the Manual-Automated Cost Study

With the BALLOTS-MARC function flow charts in hand, next

determine the amount of time spent by professionals, assistants,

and students in accomplishing each activity. The same methodology

is employed that was used for calculating manual personnel costs.

(a) Remaining Manual Costs. Some manual activities,

including the amounts of material they process, will be

unaffected by automation. Therefore the personnel times will

remain the same, as will, presumably, the types of personnel

involved. In addition, what was
previously a single manual

activity may now be divided into two parts: a manual part that

processes some portion of the original activity's work, plus a

manual-automated part Cat the CRT terminal) that handles the

remainder of the work. Or, an entirely new manual-automated

activity may be required. The personnel times for manual

activities thus affected must be recalculated. In many cases, it

is sufficient to reduce personnel time in proportion to the

reduction in the amount of work to be handled. For example,

consider a manual purchase order typing activity that may produce

10,000 purchase orders and that requires 900 hours of assistant

time and 100 hours of professional time. If half, or 5,000, of

the purchase orders will be computer-printed in the BALLOTS-MARC

system, then the remaining 5,000 purchase orders can be produced

in the remaining manual typing activity in 450 hours of assistant

time and 50 hours of professional time. Keep in mind that the

portion of work left to be processed manually may be the more

difficult work. If this is the case, add some time onto that

allotted to the remaining manual activity. The new

manual-automated activity that would replace the previous manual

typing activity is keying ordering data at a CRT terminal. The

following section discusses the calculation of personnel times

for such new activities.

(b) New Manual-Automated Activities. In order to calculate

personnel times, standard times are used for all activities

performed at a CRT terminal. One or more of the following

activities are performed in each function for which

manual-automated costs are to be calculated.

PROCEDURE (using CRT terminal)
STANDARD TIME

PER UNIT

Search MARC
1 minute
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Key ordering data and acquisition
bibliographic updates

Key ordering data only

Key holdings data and cataloging
bibliographic updates

Key holdings data only

Establish standing search request

Purge standing search request

5 minutes

3 minutes

5 minutes

3 minutes

2 minutes

1 minute

The number of times the activity is performed in the
function is multiplied by the standard time for the activity.
This gives the productive personnel time for the activity
involving CRT terminal use. These standard times were
extrapolated fron standard times arrived at through a BALLOTS
prototype technical processing system run during 1969.

(c) Batch and On-Line Charges. Batch and on-line charges
are calculated from the number of transactions used by each

function. To calculate these costs, a new form is used--the
On-Line/Batch Transaction Summary form. The form plus a
filled-out sample are included in Appendix A. This form provides
a convenient worksheet to record the number of each kind of
transaction used by the function, and shows the high and low unit
cost of each for easy calculation. The total high and low
charges in part C of the form are carried over to the "Other
Costs" figure in part 1.8 of the Function Summary Form and are
part of the calculation of the high and low Total Function Cost.

D. Cost Analysis Summary

In performing the cost analysis a great deal of data is
accumulated that must be summarized for easy reference. A series

of Library Cost Analysis summary forms have been designed to
display pertinent data. These forms are in Appendix D and are

described below.

1. COMPARATIVE PERSONNEL HOURS AND COSTS, BY FUNCTION,
FOR MANUAL AND BALLOTS-MARC MODULE

This form summarizes the data from all the Function Summary
Forms used. It is, as it says, a summary, by function, of
personnel hours and costs. It does not include computing
overhead, supplies, equipment, or transaction charges. The

highlighted box in the lower right-hand corner displays the total
plus or minus effect on personnel costs of using the BALLOTS-MARC
system.

239
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2. COMPARATIVE TOTAL ANNUAL FUNCTION COSTS

The total function costs for manual functions consist of

Personnel, supplies, and equipment costs. The total function

costs for the functions affected by BALLOTS-MARC include

Personnel, supplies, equipment, and on-line and batch transaction

charges. This form compares the (high) total costs of performing

a function manually and with the aid of BALLOTS. The highlighted

box in the lower right-hand corner displays the total plus or

minus effect on the total function costs of using the

BALLOTS-MARC system--excluding the computing overhead and equip-

ment costs.

3. SUMMARY TRANSACTION VOLUMES AND CHARGES, BY FUNCTION

The On-line/Batch Transaction Summary form records the

summarized on-line and batch transaction volumes and charges for

each function. Both high and low charges are summarized.

4. COMPUTING OVERHEAD AND DEDICATED EQUIPMENT COSTS

Appendix C contains data to calculate the overhead and

equipment charges of BALLOTS-MARC to user-libraries. Using the

data in that appendix, record the monthly and annual charges on

this form. As other sections of this report state, each

component of the computing overhead for a library is figured as

the ratio of that library's total on-line and batch transaction

volume (the sum of columns 2 and 3 in form 3 described above) to

the total number of transactions handled by the system for all

the network libraries. Use a "best guess" for this form based on

the examples in Appendix C, or call Eleanor Montague, Stanford

University, Stanford, California, 321-2300, extension 3741.

5. SUMMARY IMPACT OF USING BALLOTS-MARC

This form summarizes data from the four summary forms just

described. Part 1 lists the total annual payment to Stanford and

to terminal manufacturers for participation in the BALLOTS

network. The second part subtracts antitipated personnel savings

(and any equipment and supplies savings) from this total payment

to 14eld the EFFECTIVE ANNUAL COST TO A USER LIBRARY. (Of

4'.0ese. if personnel or eqUiPment costs are Increased, the amount

of increase is added to part 1.) Keep in mind that unless these

Personnel savings are actually realized, the effective annual

cost equals the Total Annual Payment of part 1.



30

IV IMPACT OF NETWORK PARTICIPATION

The original four-library feasibility study was undertaken
because all agreed that management had to have reliable cost data
in order to decide whether to postpone automation, join a
network, or undertake independent library automation. The data
gathered during the study gave a complete picture of the cost
impact to each library participating in one particular
network--the Stanford BALLOTS network. In addition to costs,
each library gained other information valuable for management
decision, about such things as: high manual-cost areas;
complicated procedures that could be simplified; activities being
performed by the wrong category of personnel; like activities
being performed in different functions; etc. At the end of the
study, each library was able to summarize the non-economic
advantages and disadvantages of using the BALLOTS-MARC system.

The following sections summarize and highlight the findings
and conclusions of the feasibility report, and, where pertinent,
the Stanford Cost Study.

A. Summary Statistics

(Stanford cost figures are included in all ranges. One of

the original four feasibility study libraries discovered errors
in its cost calculations and is therefore not included.) For

each library, the personnel cost comparison between performing
functions manually and performing the same functions with the aid
of BALLOTS-MARC showed a saving in personnel costs, since
computer processing would replace some manual processing.
Including Stanford, the annual personnel savings ranged from
$2,000 to $18,900. However, computer transaction charges were an
added cost factor, ranging from $800 to $20,600. In the case of

one library, the personnel savings were almost three times the
amount.of transaction charges. For the rest of the libraries,
however, the cost of the batch and on-line transaction charges
nearly equalled the personnel savings. The number of purchase
orders to be computer printed by the system ranged from 400 to
9,000; and the number of catalog cards ranged from 3,000 to
113,000.

Computing overhead and dedicated equipment charges for
Stanford plus the three other libraries ranged from a low of
$10,000 to a high of $38,400. The net annual cost to each
library for participating in BALLOTS-MARC (the sum of computing
overhead, dedicated equipment, and transaction charges, minus
personnel savings) ranged from $8,660 to-$38,655. The cIfect on
overhead costs of more libraries' joining the network is shown in
Appendix C.

The charges for equipment, on-line and batch transaction and
computing overhead make up the amount paid each year in dollars

2141
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by each library to the Stanford Computation Center, to the

telephone company, and to equipment manufacturers. In general,

this is an added cost to the library and represents added cash

flow. The difference between personnel costs under the current

manual system and personnel costs under the manual-automated

system is a function cost differential that is, in effect, a

saving to the library. But personnel savings will not appear in

the cash flow unless there is a net reduction In staff.

Reassigning staff to new work is a benefit in terms of the added

service performed by the library, but not in terms of cash flow

savings.

B. Summary Advantages and Disadvantages

In Volume 1 of the feasibility report, each participating

library discussed the advantages and disadvantages of its

participating in the BALLOTS network. Below is a composite

summary of all their remarks.

Each library felt that an on-line system available on demand

to technical processing staff, based on a file of Library of

Congress bibliographic records with multiple indices, was an

advantage that would speed searching and processing; but all were

concerned that a six-month MARC file f.assumed for the cost

calculations) would not be as useful a file covering a longer

period. The standing search feature was felt to be a strong

addition to the module that would increase the usefulness of the

system. The limited scope of the BALLOTS-MARC module was

attractive because it would not disrupt ongoing operations or set

the participating libraries on an irreversible course towards

automation. The modular approach was well received because

changes in library environment and personnel functions would thus

be gradual. Most of the libraries felt that the use of the

BALLOTS-MARC module would stimulate staff morale and that current

staffing levels would be sufficient, with training, to perform

the new manual-automated activities. Presorted computer-printed

outputs and operating statistics were also seen to be advantages.

It was felt that the procedure of guessing which of the

books being processed could be found in MARC would be a problem

that hoOefully could be solved with experience. Since the

computer-printed cards would have a different format than

standard cards, there was concern over the public reaction to the

mixture in the catalog. The scope of the MARC file and the

module is such that existing expensive manual card files of

proofslips, etc., will still have to be maintained. The

libraries hoped that in the future these files could be

discontinued.
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2. Originally, it was a study objective to derive costs that
would permit comparison between libraries of the costs and times

taken to produce a given unit. As the study progressed, however,
this interlibrary comparison requirement interfered with the
prime objective, which was to produce costs for a library that
compared the manual system with the same system supported by

BALLOTS-MARC. The two objectives clashed primarily in the definition

and scope of various functions. But even though a strict
codparison between libraries at the function level is sometimes
difficult, activities (being smaller) can be compared for
standard times, category of personnel involved, etc.

3. The feasibility workshop was begun without a predetermined
method for doing the cost analysis. A review of the literature
on the subject indicated that a variety of methods have been

developed under widely varying circumstances of library size,
study objectives, validity requirements, and documentation to be

Produced. It was the purpose of the original workshop study to
achieve some fairly specific objectives (see I.B) in a period of

13 weeks. An equally important intention was to encourage the
study team to involve itself fully in defining the study methodology

and to benefit from the critical comments and experience of all

team members. The resulting costing methodology used in the
study was the product of a joint effort by the entire feasibility

study team.

After the report was issued, the methodology was applied to
a cost analysis of the Stanford University Libraries technical

processing system. This study was done by a BALLOTS analyst and

a senior librarian from Stanford's Meyer Undergraduate Library.
During the Stanford study, the cost methodology used in the
feasibility study was subjected to new factors; the result was
the development of alternative methods, refinements, and
extensions. The methodology described in this summary, then, is

a combination of that used by the study team and that used in the

Stanford cost analysis.

4. Special business or cost training is not mandatory for this

analysis. However, familiarity with technical processing
activities and work flow is required. If the library does have a

financial manager or someone in a similar position, perhaps help

can be obtained from that source.
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5. There is certainty more than one way to calculate costs in

an analysis designed for a purpose like ours. We suggest using

the adjusted hourly wage approach, with the actual number of

productive hours required to perform an activity, because such an

approach yields function costs that are more nearly the true cost

to the library of performing that function. This is true because

the amount of money the library must pay for nonproductive time

Is allocated across the rate paid for every hour spent in

Productive activity. If this is an unnatural or very difficult

approach to use for a particular library, other methods can be

used. Caution, however, is suggested in making sure that (1) the

underlying assumptions for the methodology are stated clearly,

(2) the costs derived for manual functiods and those for

manual-automated functions are comparable, and (3) when function

costs and personnel costs are being compared with the costs from

other libraries that have performed this study, the differences

in methodology, and threfore the apparent differences in costs, are

clearly understood.

6. The methodology presented in this section for calculating

average annual salary is simple and therefore crude. If more

precision is desired, weight the average of each classification

according to the number of people in that classification when

calculating the overall average for a category of personnel.

7. Some libraries found It helpful at this point to look

ahead to data required for calculating manual-automated costs--

namely, the statistics questionnaire and schematic diagram

described in iii.C.2, with examples given in Appendix B.
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APPENDIX A

DATA COLLECTION FORMS

Function Worksheet

Function Worksheet Instructions

Filled-out Function Worksheet

Function Summary Form

Function Summary Form Instructions

Filled-out Function Summary Form

On-line/Batch Transaction Summary Form

Filled-out Transaction Summary Form
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FUNCTION WORKSHEET

Instructions

Block 1 Heading Information

Library: Library name.

Function Name: Standard name of the function described on the
worksheet.

Author(s): Initials of the

Page: Page of

Date: Date the worksheet was completed. If revised, put "rev."
after the date given.

Status: 1st draft, 2nd draft, Final, etc.

Block 2 Activity Name

author.

Use standard activity name. If

there is enough space, include a brief scope description of the
activity. If necessary, attach a separate page to explain the scope
of the activity.

Block 3 Personnel Costs

Data for each activity is subdivided by category of personnel:
line 1 for Professional (P), line 2 for Assistants (A), and line 3
for Students (5). Line 4 (TOTAL) sums up activity data for all
categories of personnel.

Use lines 1, 2, and 3 as needed, using the following instructions
for each column. Leave unused lines blank.

Col. A Category of Personnel
P - Professional
A - Assistant
S - Student
TOTAL Activity total

Supply the following information (cols. B-G) for each category of
personnel.

Col. B Number of Parsons
The number of persons engaged in the activity. This
information is not required for cost calculations;
supply only if known and of interest.

151-
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Col. C Total Hours Per Week
The total number of hours per week spent by all persons
engaged in the activity. Represent fractions of hours

as decimal numbers. Two decimal places is sufficient
detail.

Col. D Weeks Per Year
The number of weeks per year that this activity is
pursued. For example, an ongoing activity is pursued
52 weeks per year, whereas a seasonal activity might
require only 12 weeks pen year. Col. D should reflect

the number of weeks per year this activity is performed.

With rare exception (e.g., special summer projects), all

activities will need 52 weeks.

Col E Hours Per Year
Multiply col. C by col. D and enter the result in col.
E.

Col. F Adjusted Rate Per Hour
The standard tate per hour for that category of personnel,

adjusted for overhead, vacation, breaks, etc. Use this

same rate for personnel category for all activities in

a function.

Col. G Adjusted Yearly Cost
Multiply col. E by col. F and enter the result in col. G.

Block 4 Comments/Footnotes

Use this space for comments or to footnote any information on

the worksheet, to explain a special situation, etc. It is a wise

practice to footnote liberally. This makes it easier to audit your

own work and for any other person reading the form.

2 *it
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FUNCTION SUMMARY FORM
Instruction Sheet

Block 1 Heading Information

See Block 1 information on FUNCTION WORKSHEET Instruction Sheet.

Block 2 Costs

A. Personnel Costs (Adjusted Yearly Cost)

Professional: the sum of line 1, col. G figure for all
activities on the Function Worksheet.

Assistant: the sum of line 2, col. G figures for all
activities on the Function Worksheet.

Student: the sum of line 3, col. G figures for all
activities on the Function Worksheet.

Total: the sum of the three personnel cost figures above.
As a double check, the total sum here should equal the
sum of line 4, col. G figures for all activities on the
Function Worksheet.

B. Other Costs

Equipment:

Supplies:

Other:

Total:

annual equipment cost for the function, figured
according to established conventions. If no
equipment is used, leave the space blank.

the total yearly cost of supplies used in the
function, calculated according to established
assumptions.

any other miscellaneous costs incurred by the function.
For manual-automated procedures, record here the high
and low totals from the On-line/Batch Transaction
Summary form, Cl and C2.

the total cost (for the function) for equipment,
supplies, and miscellaneous costs. Show both the high
and low totals.

C. Total Cost

The sum of A. Total and B. Total (Function Summary Form).
Show both the high and low totals.

255.
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251
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Block 3 Personnel Time (Hrs/Wk)

A. Professional

The sum of line 1, col. C figures for all activities on the
Function Worksheet.

B. Assistant

The sum of line 2, col. C figures for all activities on the
Function Worksheet.

C. Student

The sum of lirie 3, col. C figures for all activities on the
Function Worksheet.

D. Total

The sum of figures in A., B., and C., Block 3 (Function Summary
Form). This sum should equal the sum of line 4, col. C figures for
all activities on the Function Worksheet.

Block 4 Personnel Time (Iirs/Yr)_

The sum of/ line 1, col. E figures for all activities on the
Function Worksheet.

B. Assistant

The sum of line 2, col. E figures for all activities on the
Function Worksheet.

C. Student

The sum of line 3, col. E figures for all activities on the
Function Worksheet.

D. Total

The sum of figures in A., B., and C., Block 4. This sum should
equal the sum of line 4, col. E figures for all activities on the
Function Worksheet.

Block 5 Production - Units/Year

The total production per year of the function being summarized.

256
252
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Block 6 Unit Cost

Cost per unit is calculated as follows:

<Block 29 Costs, part C., Total Cost figure on Function
Summary Form> divided by <Block 5, Production - Units/Year
figure on Function Summary Form>= <Block 6, Unit Cost>
per year.

Block 7 Comments and Calculations

Any comments pertinent to the description of thefunction. For
example, one would use this space to state any costs or activities
excluded. Include also any calculations hidden in cost figures.

253
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ON-LINE/ BATCH

TRANSACTION SUMMARY

iLIBRARY:

FUNCT I ON-

AUTHOR(S):

PAGE: OF:

DATE

STATUS:

On-Line Transactions Charges
Unit

1. Searches

a. simple

b. medium

c. complex

d. Total

(h igh )

(low)

2. Simple
1 nput/

Update

a. Key acquisition
Data

b. Key Bibliographic
Update 1

c. Key Bibliographic
Update - 2

d. Key Holdings Data

e. Estabish SSR's

1. Purge SSR's

g. Total

(high)

(low)

B. Batch Transactions Charges
Unit

No. x Cost = Total No. x Cost = Total

1. Processing Costs
$.04

.02 a. Purchase

.17 Orders

.08

b. cards
.33

.17 c. spine labels-

d. match SSR's

e. slips '

f. purge SSR's

g. Total

(high)

$ao
.05

(low)

$.06

.04

..06

.04

:06

.04

.06

.04

.06

.04

.06

.04

.10
C. Total Batch and On-Line Transactions Charges CD

.05

. 10
1. high

.05
2. low

.10

.05

(6)
. 10 D. Total Batch and On-Line Transaction Volumes
.05

.10 1. Total

.05

Detail on Section I. B, "Other Costs," on Function Summary form.

) Calculate both a high and low unit cost.

) Key bibliographic update-1 refers to changing data from main entry through collation. Key bibliographic updato-2
refers to changing data from notes through tracings.

The high and low unit costs here include a printer charge of $.02 per individual printed output.
High and low totals from A. 1. d., A. 2.g, and B.

AaSkj
r.

Totals from A.1. d, A. 2. g, and B.1. g.

Aller

r

4 4



LI :
ON-LINE / BATCH

ARY

TRANSACT I ON SUMMARY
FUNCT I ON: Distribution

AUTHORIS LON.

PAGE: 1 OF: 1

DATE: 6/15/71

STATUS: FINAL

A. On-Line Transaction.; Charges
Unit

No. x Cost = Total

1. Searches

a. simple

b. medium

e. complex

d. Total

(nigh)

(low)

1,925.
$.04 77.00
.02 38.50

3,851.
.17 654.67

.08 308.08

641.
.33 211 .53

.3.7 108.97
6,611. - -

943.20

455.50

2. Simple
Input/
Update

a. Key acquisition $.10

Data .05

Key Bibliographic .10
.05Update

0
c. Key Bibliographic

Update 2 .05

.10
d. Key Holdings Data .05

.10214.00
e. Establish SSR's 2,1_44. .05107.00

.10 93.70
1. Purge SSR's 937. .05 46.85

g. Total 3,077.

(high) 307.70

(low) 153.85

B. Batch Transactions Charges
Unit

No. x Cost Total

1. Processing Costs

a. Purchase
Orders

b. cards

c. spine labels

d. match SSR's

e. slips

f. purge SSR's

g. Total

(high)

(low)

=..

1.222.3

$.06
.04

.06

.04

.06

.04

.06 724,1.8

:004 48.12

.04

.06 5.6..22

.04 37.4F1

2,140 -

128.40

85.60

0
C. Total Batch and On-Line Transactions Charges

1. high

2. low 694.95

D. Total Batch and On-Line Transaction Volumes

L Totall1 634

CD Detail on Section I. B, "Other Costs," On Function Summary form.

Calculate both a high and low unit cost.

Key bibliographic update-1 refers to changing data from main entry through collation.
refers to changing data from notes through tracings.

The high and low unit costs here include a printer chargesof $.02 per individual printed output.

High and low totals from A.1. d. , A. 2.g, and B.1. g. .

Totals from A.1. d, A.2.g, and B.1.g. GO

Key bibliographic update-2
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APPENDIX B

TRANSACTION VOLUMES

Transaction Estimate Questionnaire

Filled-out Transaction Estimate Questionnaire

BALLOTS-MARC System Schematic (Keyed to the

Transaction Questionnaire)
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BALLOTS-MARC TRANSACTION ESTIMATE QUESTIONNAIRE

MARC File Assumption: ( )6-month; ( )12-month; ( )English Lang.; ( )Roman Alpha

Library: Date:

Author:

All figures are annual Questions are keyed to BALLOTS-MARC Schematic

A. For book material acquired:

% English Lanugage

% Non-English, roman alphabet

% Other (Non-roman alphabet)

B. For book material acquired:

% English

% Non-English, roman

% Non-roman

% Current (imprint date within % Current
last two years)

% Non-current % Non-Current

1. Number of PO's currently typed Current PO's

2. Number of titles to be ordered (new
or added) for which MARC is likely.
(This number is equal to the number
of MARC searches prior to ordering.) Titles

3. Number of titles to be ordered (new
or added) for which MARC is not
likely. Titles

4. Number of titles for which MARC
will be found prior to order-
ing:

a. New titles
b. Added copies
c. Total MARC found

(Note: This equals the number of Simple acquisition
input screens to be keyed.)

Titles
Titles
Titles

Number of titles searched in MARC
but not found (no. 2 minus no. 4e.) Titles

6. Number of PO's mnually typed for:

a. MARC data not likely
b. MARC searched, not found
c. Total manually produced PO's

258

262

PO's
PO's
PO's



7. Number of PO's produced from MARC
(equals sum of nos. 4a and 4b) MARC PO's

8. Number of 3"x5" slips per title
required to maintain manual files Slips/title

9 Total number of computer-produced
3"x5" slips per year (equals no.
8 times no. 7) Total slips

10. Total number of volumes received
(PO and NPO)

Volumes

11. Material received, MARC not
likely:

a. Number of volumes
b. Number of titles

12. MARC PO material received:
(assume ail titles ordered
are received)

a. Number of volumes
b. Number of titles

13. Material received, MARC likely
(non-MARC PO material and NPO
material):

a. Number of volumes
b. Number of titles

14. Material received, MARC likely:

a. MARC found after search
1. Number of volumes
2. Number of titles

Volumes
Titles

Volumes
Titles

Volumes
Titles

Volumes
Titles

b. MARC not found
I. Number of titles held

for MARC Titles
2. Number of titles not

held for MARC Titles
3. Number of volumes not

held Volumes

15. Number of standing search requests
established (should equal figure
in no. 14b-1)

259

SSR s

48



16. Computer-produced catalog cards:

a. Number of SETS voduced when
MARC searched and found after
receipt (should equal figure
in no. 14a-2)

b. Number of sets produced when
MARC found prior to orderinn
(should equal figure in no.
12b)

c. Number of ;:ets produced when
MARC found by SSR (equals
no. 24b)

MARC card sets

MARC card sets

MARC card sets

d, Total sets * MARC card sets

17. MARC spine labels:

a. Number of labels produced when
MARC searched and found after
receipt (should equal figure
in no. 14a-1)

b. Number of labels produced when
MARC found prior to ordering
(should equal figure in no.
12a)

c. Number of labels produced when
SSR match found (equals figure in
24a)

MARC spine
labels

MARC spine
labels

MARC spine
labels

d. Total labels MARC spine
labels

18. Average number of cards in card

set Av. cards/set

19. Number of spine labels pr volume
(e.g., SUL produce-s two for each
volume)

20.

Spine labels/
volume

Number of cards currently produced
manually Cards

*Note: This equals the number of Simple input-Holdings Screens to

be keyed.

264
260



21. Number of volumes currently pro-
cessed in End Processing Volumes

22. Number of volumes going to End
Processing with MARC data found
(equals sum of nos. 14a-1, 12a,
and 24a)

23. Number of volumes going to End
Processing with no MARC data
found (no. 21 minus no. 22 should
equal no. 23)

24. Material with MARC records caught
during SSR matching (this figure
indicates annual figure for all
material matched by an SSR during
holding period):

a. Volumes
b. Titles

Volumes

Volumes

Volumes
Titles

(Note: 24b equals the number of Simple input SSR purges to
be keyed.)

25. Total number of MARC catalog
cards (equals figures in no. 16

times figure in no. 18)

26. Total number of MARC spine labels-
(equals figure in no. 17d times
figure in no. 19)

27. Material searched with SSR but
not found:

a. Volumes
b. Titles

28. Number of cards left to be produced
manually if MARC system were operat-
ing (equals no. 20 minus no. 25)

- 4ffs

MARC cards

MARC labels

Volumes
Titles

Manual cards

10/71
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BALLOTS-MARC TRANSACTION ESTIMATE QUESTIONNAIRE

51

MARC File Assumption: 6o06-month; ( )12-month; (X)English Lang.; ( )Roman Alpf

Library: H
Date: 6/18/71

Author: LOM

All figures are annual - Questions are keyed to BALLOTS-MARC Schematic

A. For book materill acquired:

% English Lanugage 70 % English

% Non-English, roman alphabet 24 % Hon-English, roman

% Other (Non-roman alphabet) 6 Non-roman

B. For book material acquired:

.% Current (imprint date within 70 % Current

last two years)

% Non-current % Non-Current

1. Number of PO's currently typed 10,700 Current PO's

2. Number of titles to be ordered (new
or added) for which MARC is likely.
(This number is equal to the number
of MARC searches prior to ordering.) 4,280 Titles

3. Number of titles to be ordered (new
or added) for which MARC is not
likely. . 6,420 Titles

4. Number of titles for which MARC
will be found pcior to order-
ing:

a. New-titles 1,070 Titles

b. Added copies a______ Totlts

c. Total MARC found 1,070 Titles

(Note: This equals the number of S. dle acquisition
input screens to be keyed.)

5.. Number of titles seatched in MARC
but not found (no. 2 minus no. 4c.)

6. Number of PO's manually typed for:

a. MARC data not likely
b. MARC searched, not found
c. Total manually produced PO's

gf AS
262

3,210 Tttles

6 420 PO's

3,210 PO's

9.630 PO's



7. Number of PO's produced from MARC
(equals sum of nos. 4a and 4b)

8. Number of 3"x5" slips per title
required to maintain manual files

9. Total number of computer-produced
3"55" slips per year (equals no.
8 times no. 7)

10. Total number of volumes received
(PO and NPO)

11. Material received, MARC not
likely:

a. Number of volumes
b. Number of titles

12. MARC PO material received:
(assume all titles ordered
are received)

1,070 MARC PO's

6 Slips/title

6,420 Total slips

22,468 Volumes

13.106 Volumes
11.234 Titles

a. Number of volumes 1,176
b. Number of titles

1,070

13. Material received, MARC likely
(non-MARC PO material ;Ind NPO
material):

a. Number of volumes 7,490
b. . Number of titles

6,419

14. Material received, MARC likely:

a. MARC found after search
1. Number of volumes
2. Number of titles

4,991

4.280

Volumes
Titles

Volumes
Titles

Volumas
Titles

b. MARC no-t found
1. Number of titles held

for MARC
2,140 Titles

2. Number of titles not
held for MARC

0 Titles
3. Number of volumes 'not

held
0 Volumes

15. Number of standing search requests
established (should equal figure
in no. l4b-1)

-1fV7
263

SSR's

52
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16. Computer-produced catalog cards:

a. Number of SETS produced when
MARC searched and found after
receipt (should equal figure
In no. 14a-2) 4,280 MARC card sets

b. Number of sets produce6 when
MARC found prior to ordering
(should equal figure in no.
12b)

c. Number of sets produced when
MARC found by SSR (equals
no. 24b)

d. Total sets *

17. MARC spine labels:

a. Number of labels produced when
MARC searched and found after
receipt (should equal figure
in no. 14a-1)

b. Number of labels produced when
MARC found prior to ordering
(should equal Figure in no.

112a)

c. Number of labels produced. when
SSR match found (equals figure in
24a)

d. Total labels

18. Average number of cards in a card
set

1,070 MARC card sets

263.

6 553

-MARC card sets

MARC card sets

4,991 MARC spine
labels

1,176 MARC spine
labels

1,407 MARC spine
labels

7.574 MARC spine
labels

6 Av, cards/set

19. Number of spine labels per volume
(e.g., 5UL produces two for each
volume) 1 Spine labels/

volume

20. Number.of cards currently produced
manually 130.384 Cards

*Note: This equals the number of Simple input-Holdings Screens to
be keyed.

26 4.



21. Number of volumes currently pro-
cessed in End Processing

22. Number of volumes going to End
Processing with MARC data found
(equals sum of nos. 14a-1, 12a,
and 24a)

23. Number of volumes going to End
Processing with no MARC data
found (no. 21 minus no. 22 should
equal no. 23)

24. Material with MARC records caught
during SSR matching (this figure
indicates annual figure for all
material matched by an SSR during
holding period):

a. Volumes
b. Titles

54

22,468 Volumes

7,574 Volumes

14,894 Volumes

1 _4117
1.203

Volumes
Tttles.

(Note: 24b equals the number of Simple input SSR purges to
be keyed.)

25. Total number of MARC catalog
cards (equals figures in no. 16

times figure in no. 18) _3_1,3_0_ MARC cards

26. Total number of MARC spine labels
(equalsfigure in no. 17d times
figure in no. 19)

27. Material searched with SSR but
not found:

a. Volumes
b. Titles

28. Number of cards left to be produced
manually if MARC system were operat-
ing (equals no. 20 minus no. 25)

269
265

7,574 MARC labels

622 Volumes
Titles

Manual cards
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BALLOTS-MARC CHARGES TO USER LIBRARIES

A. UNIT COSTS FOR TRANSACTIONS

Charged to each school on the basis of individual total

monthly transactions.

B. ON-LINE TRANSACTIONS

A high unit cost and a low unit cost,are given.

Transaction Ty_as

(1) Simple search
(2) Medium search
(3) Complex search
(4) Simple input

C. BATCH TRANSACTIONS

High Low

$0.04 $0.02

$0.17 $0.08

$0.33 $0.17

$0.10 $0.05

Printed outputs (1)-(6) include $0.02 print charges.

Transaction Type High Low

(1) No. of PO's $0.06 $0.04

(2) No. of cards $0.06 $0.04

(3) No. of forms $0.06 $0.04

(4) No. of labels $0.06 $0.04

(5) No. of matched SSR's* $0.06 $0.04

(6) No. of purges SSR's $0.06 $0.04

D. DEDICATED EQUIPMENT CHARGES (MONTHLY)

(1) Terminal rental lease $225.(ea.)

(2) Data set rental (one per terminal) lease $ 50.(ea.)

(3) Leased telephone lines (one per terminal) **

* Standing search requests.

** Libraries on the Stanford campus do not pay telephone charges,

since lines have been purchased. Other libraries sho;ald use

the following general guide for estimating their average line

charges. For the specific charges to your library, contact
Eleanor Montague, 321-2300, Extension 3741.

San Jose - $90.
Oakland $130.
San Francisco $145.



E. COMPUTING OVERHEAD CHARGES (MONTHLY)

60

Monthly (independent of
Total no. of libraries)

(1) Batch utilities and updating V,1,000.

(2) File storage (one double-density pack)* $1,600.

(3) Terminal connection $ 650.

$6,250

The method of allocating computing overhead costs
is to charge each user-library according to its use of

the system. For example, if there were four libraries
in the network with the following transaction rates, their

shares would be as given below.

Example 1: Library S Library T Library U Library X TOTAL

No. of trans. 200,000 40,000 60,000 100,000 400,000

% of total 5o% lo% 15% 25% 100%

Monthly charges:

Batch util. $2,000 $400 $600 $1,000 $4,000

File Storage $800 $160 $240 $4o0 $1,600

Terminal
Connection $325 $64 $96 $165 $650

Monthly computing
overhead $3,125 $624 $936 $1,565 $6,250

'TA

* The storage costs are contingent on the delivery and acceptance of

double-density direct-access storage devices.
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Library:

LIBRARY COST ANALYSIS

COMPARATIVE PERSONNEL HOURS AND COSTS,

BY FUNCTION, FOR MANUAL AND

BALLOTS-MARC MODULE

(Excluding Overhead, Supplies.,

Equipment, and Transaction Charges)

Date:

FUNCTION

NAME

MANUAL BALLOTS-MARC TOTAL ± DIFFERENCE

1

TOTAL

ANNUALs.,

HOUR

2

TOTAL

.PERSWEL
GOSt:=1

3

TOTAL

, ANNUAL

4

TOTAL

PERSOWEL
COS1 -1-

5 4.7%

HOURS"--I

6 tz

COSF-Y

HOURgY

I

I

I

'

I

I

I

I

I

.

TOTAL

0

Function Summary, III.D.

Function Summary, I;A.TOTAL.

0 Col 511'COl 3 qol 1

col, 0z:col 4 - Col 2

,S

A.minus figure indicates personnel savings

realized in BALLOTS-MARC.

A-..4).1us-..figure. indicates increased personnel

, Ca'sts'uifigEALLOTS,-MARC.

7
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Library:

--SAMPLE--

LIBRARY COST ANALYSIS

COMPARATIVE PERSONNEL HOURS AND COSTS, .

BY FUNCTION, FOR MANUAL AND

BALLOTS-MARC MODULE

(Excluding Overhead, Supplies,

Equipment, and Transaction Charges)

Date: 7/1/71

FUNCTION

NAME

MANUAL BALLOTS-MARC TOTAL -± DIFFERENCE

1

TOTAL

ANNUAL

HOUR

2

TOTAL

PERSXE
COS

3

TOTAL

ANNUAs
HOUR§V

4

TOTAL

PERSOWL
COS

5

HOURS°

6

COS

Ordering 21,255.0 71,727.50 19,577.0 66,123.81 -167.8 -5,603.69

End Processing 3.380.0 8,112.00 3,250.0 7,800.00 13.0 312.00

Distribution 3,522.0 14,819.69 3,936.0 17,304.61 +414.0 +2,484.92

LC cataloging 3,083.6 2,130.14 2,132.4 7,565.57 -951.2_ -4,564.57

Card_Preparation 2 981.5 753.61 10,385.2 44,602.86 _-11,150.75,5!621.

_

,

TOTAL

44,222.1 162,542.94 39,280.6 143,396.85 -37314.3 19,146.09

Function 8ummary,

FunCtion Summary, I;A.TOTAL.

Col 57 CO1'3 - Col 1

4 -: Col

e. A minus figure indicates personnel savings

reallzed in BALLOTS-MARC.

A phi:: figure indicates increased personnel

215e0using BALLOTSMARC...279

6 4



Library:

LIBRARY COST ANALYSIS

COMPARATIVE TOTAL ANNUAL FUNCTION

COSTS (Includes personnel,
supplies, equipment and batch

and on-line transaction charges.
Excludes computing overhead and

dedicated equipment costs)
Date:

Function Name

1 m
Manuar-v

2

BALLOTS-MARA).

3

Difference

(+ or -) kV

TOTAL

Function Summary, I.0 (High Total Cost)

® Column 3= column 2 - column 1
0 A minus total tmdicates the amount of total function savings.

A plus total al-dicates a net increase in cost for BALLOTS-MARC f notions

over manual fmions.

6 5

276
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Library:

LIBRARY COST ANALYSIS

COMPARATIVE TOTAL ANNUAL FUNCTION

COSTS (Includes personnel,

supplies, equipment and batch

and on-line transaction charges.

Excludes computing overhead and

dedicated equipment costs)

Date: 7/1/71

1

Function Name

1

manual9
2

BALLOTS-MAR

3

Difference

(+ or -)

------

Ordering,.----

End Processing

Distribution
_

LC Cataloaing

Card Preparation__

74 688.86

12 955.00

14,819.69

12,130.14

5 :753.61

76 524.45

13,808.82

20,777.22

15,486.85
_

44,602.86

+1,835.59

+ 853.82

+5,957.53

+3,356.71
-

__-11,150.75

TOTAL 170,347.30 171.200.20
i

. _ rplu=mm===mmalw
cs..)

+ 852.90

Function Summa y, I.0 (High Total Cost)

Column 3= column - column 1

A minus total Ii. =ates the amount of totl function savings.

A plus total in ._,tes a net increase in ,7_ast for BALLOTS-MARC functions

over manual fun .ions.

281
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Library:

LIBRARY COST ANALYSIS

SUMMARY TRANSACTION VOLUMES AND

CHARGES, BY FUNCTION

Date;

1

Function

Name

2

Batch

Transaction

3

On-line (1-.,

Transactiong'='

-

4

High TransaWon
Charges

5

Low Transion
Charge-/'

..--....-...

1

_

,

i

Tc, ,AL

,

§

0=-L:nLe/Batch

am,LIne/Batch

Um-L±ne/Batch

qD .51m,Line/Batch

Trans7action Summary form, B.1.g.
Transaction Summary form, sum of A,1,..d and A.2.g.

Transaction Summary form, C.1.

Transaction Summary form, C.2.

27&
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--SAMPLE--

LIBRARY COST ANALYSIS

SUMMARY TRANSACTION VOLUMES AND

CHARGES, BY FUNCTION

Library: Date: 7/1/71

1

Function

Name

2

Batch

Transaction

3

On-line

Transactions

4

High Transacen
Charge

5

Low Transwion
Charge

Ordering

En d

66,500 25,000 7,760.00 I 4,520.18

2_34.290._ __..

____L4400._____

50,000

_. .........---.________

___--

_-_-_-___-_-

_.----_-_____-___

---_ _ _ _ _ _ . _ _ __ . _ _

_ 2.4.1190

16,300
_____________

___7-7.-____ _

------

-------___-------------

__-_-

.------
_______ ....._____

1 591.48

31.472.61.

7,920.28
.__

---_. .____ _______

i

.

990.32

1,600.65
-------_ -

5,090.54

---------

. ---------

.PSing

LC Cataloging

CPrd_ PrepaKati_

.

--------------

. _-_ --_____-_

TOTAL
145,900 65,400 0,744.37 12,201.69

On-Line/Batch

On-Line/Batch

On-Line/Batch

On-Line/Batch

Transaction

Transaction

Transpction

Transaction

Summary

Summary

Summary

Summary

form,

form,

form,

.form,

8.1.g.

sum of A.1.d and A-2.g.

C.1.

C.2.

283
279



Library:

69

LIBRARY COST ANALYSIS

COMPUTING OVERHEAD AND DEDICATED

EQUIPMENT COSTS

Date:

I. COMPUTING OVERHEATD
MONTH ANNUAL

a. Batch Utilities and Updating

b. File Storage

c. Terminal Connection

TOTAL

II. DEDICATED EQUIP
MONTH

a. Terminal Rental

b. Data Set Rental

C. Leased Telephone Lines

TOTAL

ANNUAL

QD See Appendix C for BALLOTS-MARC Charges to User Libraries.

280'



Library:

--SAMPLE--

LIBRARY COST

COMPUTING OVERHEAD

EQUIPMENT

ANALYSIS

AND DEDICATED

COSTS

Date: 7/1/71

I. COMPUTING OVERHEA0
MONTH ANNUAL

a. Batch Utilities and Updating $2 000.00 $ 24,000.00

b. File Storage 800.00 9 600.00

c. Terminal Connection 325.00 3 900.00

TOTAL . $3 j 25.00 $ 37 500.00

II. DEDICATED EQUIPMENI.0

MONTH ANNUAL

a. Terminal Rental (2) $ 500.00 $ 6 000.00

b. Data Set Rental 100.00 1.200.00

c. Leased Telephone Lines 180.00 2 160.00

TOTAL $ 380.00 $ 9 360.00

See Appendix C for BALLOTS-MARC Charges to User Libraries.

2111
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71

LIBRARY COST ANALYSIS

SUMMARY IMPACT OF USING BALLOTS-MARC

Library: Date:

ANNUAL PAYMENT TO STANFORD OR TERMINAL MANUFACTURES FOR PARTICIPATION IN

BALLOTS NETWORK:

a. Computing Overhead

b. Equipment41 Charges

c. Batch and On-Line Chages (high)

TOTAL

EFFECTIVE ANNUAL COST TO USER LIBRARY:

AL;JAL PAYMENT (Tot ':om 1 abovL)

Minus Difference in Personnel Costs (+ Or -)(3 $

TOTAL

Total cost difference from the tRiile Comparative Personnel Hours and Costs,

by Punction.
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--SAMPLE--

LIBRARY COST ANALYSIS

SUMMARY IMPACT OF USING BALLOTS-MARC

Library: Date: 7/1/71

1. ANNUAL PAYMENT TO STANFORD OR TERMINAL MANUFACTURES FOR PARTICIPATION IN

BALLOTS NETWORK:

a. Computing Overhead $ 37,500.00

b. Equipment Charges $ 9,360.00

c. Batch and On-Line Charges (high) $ 20,744.37

TOTAL $ 67,604.37

2. EFFECTIVE ANNUAL COST TO USER LIBRARY:

ANNUAL PAYMENT (Total from 1 above) $ 67,604.37

(53Minus Difference in Personnel Costs (-4- or Y 19.146.09

TOTAL $ 48,458.28

Total cost difference from the table Comparative Personnel Hours and Costs,

by Function.

287
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