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PART I // 9
PREFACE TO THE SYSTEM SCOPE

1.0 INTRODUCTION TO THE SCOPE DOCUMENT
1.1 Project Rationale

Library automation requires a major system development
effort and sizeable expenditures for computer equipment.
Computerized information storage and retrieval requires an
equally large investment in hardware and software. Both
efforts have common conceptual problems in such areas as
bibliographic file organization and on-line searching. Each
effort derives benefits from the other. Bibliographic files
created in the process of library automation are available
for generalized retrieval uses, and complex retrieval
routines are availahle for search of library bibliographic
files.

At Stanford, two major projects have been working
jointly on library automation and information retrieval
since 1968. One is BALLOTS (Bibliographic Automation of
Large Library Operations on a Time-sharing System), funded
by the Office of Education and the other is SPIRES (Stanford
Physics Information REtrieval System--informally Kknown as
the Stanford Public Information REtrieval System), funded by
the National Science Foundation. The purpose of this
collaboration is to create the common software required to
support hoth the BALLOTS and the SPIRES applications. The
joint effort is overseen by the SPIRES/3ALLOTS Executive
Commitee chaired by Professor William F Miller, Vice-
President for Research. Other members of the Executive
Commitee are: David C. Weber, Director of Libraries, Paul
Armer Director of the Stanford Computation Center, Professor
Edwin B. Parker, Institute for Communication Research and
Principal Investigator for SPIRES, and Allen B. Veaner,
Assistant Director of University Libraries Tor Bibliographic
Operations and Principal Investigator for BALLOTS.

The Stanford project structure and system development
philosophy reflect the common uses and individual needs of
both BALLOTS and SPIRES. The concept of shared facilities,
described in detail in Part 1V, refers to the systems
software and hardware designed to service both the BALLOTS
application and the SPIRES application. Examples are, an
on-1lne text editor and a computer terminal handler. Both
are shared software facilities which can service
hibllographic input and specialized research files.
Computer hardware such as a central processing unit or
direct access devices (aliowing shared files) are examples
of shared hardware facilities. Combining resources in this
system development effort reduces the cost of creating
common facilities and provides a pool of skilled manpower
resources for each area. The approach of specialized
applications based on shared facilities is reflected in the
organization of this scope document.




1.2 Purpose and Audience

The purpose of this document is to define the scope of
a manual-automated system to serve the libraries and the
teaching and research community of Stanford University.
The scope sets the limits and focuses the activity of the
system development effort. The managers of a large research
library are aware of the pressing needs of their
organization and its patrons. Those who are responsible for
planning and allocating computer resources to meet the
educational and research needs of the university know the
complexity of this task. This document defines the library
operations to be supported, and the bibliographic
information storage and retrieval capabilities to be
provided in the system. It is directed to librarians who
will use the system, to research and computer personnel who are
developing it, and to university administrators and
directors of libraries who need to make the policy decisions
on the installation of such a system.

1.3 Document Organization

The Scope Nocument is organized into four parts
followed by appendices which provide supplenental and
supporting information. Part | introduces the document,
gives the project background and states the goals of the
library automation (BALLOTS) and information storage and
retrieval effort (SPIRES) at Stanford.

Part |l summarizes the current library system, its
limitations and the scope of computer services which will
deal with these limitations. A subset of the total required
services is selected (BALLOTS !1) and presented for
implementation during the current system development cycle.

Part 1!l discusses the users, requirements and status
of the current generalized information storage and retrieval
system (SPIRES |) at Stanford. Limitations are described
and a long range scope of activities is proposed to deal
with these limitations. A selection is made from this scope
of activities (SPIRES I1) for implementation in the current
41evelopment cycle.

Part IV Jiscusses Shared Facilities. Essentially these
are the hardware and software required to service both
specialized library applications (BALLOTS) and the
generalized information storage and retrieval applications
(SPIRES).




1.4 Suggestions to the Reader

A discussion of library operations and computer
functions inevitably involves the presentation of material
at varying levels of technical complexity. Specialized
terminology familiar either to librarians or computer
professionals is often not familiar to the other. Every
attempt has been made to communicate with a minimum of
technical terminology. Those who are not conversant with
the concepts of computerized information storage and
retrieval will find Appendix 5 (Tutorial: Information
Stot-age and Retrieval) helpful. Technical terms in both the
library and computer fields are defined in Appendix A
(Glossary).

Readers whose interest is oriented toward libraries
will find Part |l of greatest interest and readers oriented
toward computer information systems will find Part |Il of
greatest interest. Both groups are advised to read Part |
Chapter 3.0 GOALS, carefully since it gives the overall
direction of development, and the discussion of Shared
Facilities (Part 1V) since these serve all bibliographic and
retrieval applications.

2.0 BACKGROUND
2.1 BALLOTS | and SPIPES |

The publication explosion, the compelling need for
access to information, and rap.d library growth are not
unique to Stanford University. At Stanford, a commitnent
has been made to deal with the information problems of the
university by improving library service and developing a
campus based bibliographic retrieval system. Using the
tools of computing technology and library systems analysis,
computer specialists have joined with librarians and
hehavioral scientists in exploring the problems and creating
the systems to meet the bibliographic requirements of a
major university community.

Since 1967 the Stanford University Libraries and the
Institute for Communication Research have conducted research
projects with funding from the Office of Education (BALLOTS)
and the National Science Foundation (SPIRES) respectively.
In 1968 the shared perspective and close collaboration of
these two projects was formalized by placing then under the
SPIRES/BALLOTS Executive Committee chaired by Professor
William F. Miller, Associate Provost for Computing and Vice-
President for Research.

Stanford University was an appropriate setting to initiate
research and development in bibliographic retrieval.




Interest in automation was strong in all areas of the
Stanford University Libraries and especially with its
Director (then Associate Director), lavid C. Weber, and
Assistant Director for Bibliographic Operations, Allen B.
Veaner. The library had achieved during 1964-66 a
remarkably successful computer produced book catalog for the
J. Henry Meyer (Undergraduate) Library. Professor Cdwin B.
Parker and his colleazues at the Institute for Communication
Research were already applying to computer systems the
behavioral science analysis which had previously been
applied to print, film and television media. The Stanford
Computation Center, under Paul Armer, had at its Campus
Facility a powerful 18M 360 model 67 computer, a locally
developed time sharing system and a first rate progranming
staff associated with one of the nation's leading Computer
Science departments. 2 close working relationship between
the University Libraries. the Computation Center, and the
Institute for Communication Research was the firm foundationr
for research and development.

The project software development group applied itself
to writing programs necessary for bibliographic retrieval.
In the Library, an analysis and design group worked closely
with the library staff in studying library processes and
defining requirements. This joint effort created a
prototype system which could be used in the main library and
by Stanford faculty and students, primarily high enersy
physicists.

In early 1969, two prototype applications were
activated using the jointly developed systems software; an
arquisition system was established in the Main Library
(BALLOTS 1) ard a bibliographic retrieval system (SPIRES 1)
was estaolished for a group of High Energy Physicists.
Centralized management of library input was handled by two
newly created departments, Data Preparation and Data
Control. In the library, several terminals were installed
for on-line searching. An on-line In Process File was
created consisting of 30% of the Roman alphabet acquisition
material ordered by the library. On-line searching was
conducted daily during regular library hours by a specially
trained staff. This prototype system operated during most
of 1969, demonstrating the technical feasibility of the
combined project goals. It was studied and evaluate! by the
library systems and programming staffs. A great deal was
learnea about the human, economic and technical requirements
of a bibliographic retrieval system. Part Il and Part i
of this document summarize some of this evaluation and show
the relation of these findings to the scope of a production
system,




2.2 A Perspective on Development=--BALLOTS (1 AND SPIRES 11

The result of operating the prototype applications
(BALLCTS | and SPIRES 1) was very encouraging, particularly
with respect to the advantages of utilizing common software.
Feasibility and usefulness were clearly established and a
wealth of knowlecdge was gained under actual operating
-anditions. The joining of library and retrieval
asplication areas served by Shared Facilities (hardware and
software) was shown to be a rewarding approach.

BALLOTS | and SPIRES | resulted from a development
process in which user requirements were analyzed, programs
written and tested, and prototypes created and evaluated.
Librarians, behavioral scientists, library systems
specialists and computer specialists collaborated over an
extended period of time. The development process which
produced the successful prototype system was a major
milestone. The outcome was the definition of a production
bibliographic retrieval system with distinctive hardware and
software requirements.

The creation of a production system for library
automation (BALLOTS 11) and generalized information storage
and retrieval (SPIRES 11) requires the continuation of a
comprehensive System Development Process. This process is a
framework within which tasks are defined, assigned and
coordinated. The System Development Process for the
creation of BALLOTS Il and SPIRES Il has six phases:

Phase A: Preliminary Analysis

Phase B: Detailed Analysis

Phase

B

Phase C: General Design
D: Detailed Design
E

Phase E: Implementation

Phase F: Installation

Preliminary Analysis involves the definition of goals,
description of the user environment, analysis of the
existing system, selection of the system scope and
establishment of gross technical feasibility of the selected
first implementation scope. The Scope Document (which you
are now reading) represents the main output of the
Preliminary Analysis Phase.

Detailed Analysis enumerates minutely the requirements
to be met by the manual-automated system. (1) Performance
requirements are stated quantitatively, including response
time, hours of on-line accessibility, allowable mean failure




time, maximum allowabie recovery time and similar factors.
(2) Record input/output is determined in terms of volume,
growth, and fluctuations. Timing considerations for batch
input/output are determined in order to plan for scheduling
requirements. (3) All input/output document formats are
determined on a character by character basis. (4) Rules
transforming input data elements into output data elements
are formulated and tabulated, and (5) the upper bounds of
developmerit and operating costs are established.

General Design encompasses both system externals
(procedures, training, reorganization, etc.) and system
internals (alternative hardware and software solutions to
the stated requirements). An overall software approach
hardware configuration is selected and expressed in a
General Design Document.

Detailed Design completes the internal and external
design, creates implementation and testing plans, and
provides prograrming specifications. These are incorporated
in @ Detailed Design Document.

In the Implementation PPhase, user documentation is
created and personnel training begins. Programs are codedd
and checked out, systems anid pilot testing is carried out
and critiqued. A\ variety of documents result: programs,
maintenance documentation, and test results.

In the Installation Phase, training of all personnel is
completed, files are converted and, after a time of parallel
operation with the manual system, a changeover is made to
the automated system. Performancea statistics are collected
and a support plan and project history are written,

Each phase description has been necessarily abbreviated.
Mot all activities or outputs have been described. Some of
the phase activities overlap and feed back to redefine
previous activities. A "Wishbook'" which has been maintained
through all phases is put in final form in the Installation
Phase. The "Wishbook'" iIs very importar.t since it represents
the link to successive development iterations. It contains
information on capabilities, services and operational
characteristics the desirability of which became apparent
during the development process but which could not be
included because of time, cost or technical constraints.
The !lishbook also contains information on internal
(programming or hardware) and external (user or procedural)
operational deficiencies determined after the system has
been running for some period of time. This information will
be considered in designing new portions and will aid in the
overall improvement of the system,

This statement of the System Development Process guides
SPIRES/BALLOTS Il development from the definition of goals
to the installation of a fully operational system,




3.0 GOALS

This chapter presents the general objectives of the
system. Goals provide a direction for activity and a
standard against which to measure achievements. Specifying
goals, expressing them as a series of related tasks and
assessing their outcomes is a continuing activity in the
system development process.

The project goals are presented as they relate to
Library Automation (BALLOTS), Generalized Information Storage
and Retrieval (SPIRES), and Shared Facilities. These goals
are interrelated. The goals of Shared Facilities (hardware
and software) support and serve the goals of BALLOTS and
SPIRES.

3.1 Goals--Library Automation=--BALLOTS

As the major information center of a large acadenic
institution, the library must respond effectively and
economically to the university comunity. The libhrary is a
complex combination of people and machines providing the
major bibliographic resources of the university to students
and faculty. It reflects the needs and priorities of a
changing university environment. The university library is
also part of a larser network of information sources which
includes other research libraries, The Library of Congress
and specialized information storage azencies.

The essential zoals of BALLOTS are expressed in a
library system (hoth the manual and autnmated portions)
which is:

USER RESPONSIVE. It adapts to the changing bibliographic
requirements of diverse user groups within the university
community.

COST COMPETITIVE. It provides fast, efficient internal
processing of increasing volumes of material. This is
accomplished at unit costs which are lower than manual costs
for comparable volumes of processing transactions.

SYSTEM OPTIMIZED. It is not an attempt to automate portions
of the existing manual system., It is based on the actual
operating requirements of 'ibrary processing and is not
dependent on the existing procedural, organizational or
physical setting.

PERFORMAMCE ORIENTED. It provides the library ani
university administration with data which are useful for the




measurement of internal processing performance and user
satisfaction,

ELEXIBILITY., It has the capability for expansion to emhrace
a hroader range of services and a wider group of users, It
will be able to link up and serve other information systems
and effectively use national data sources,

These goals will he expressed in specific capabilities
vhich will (amons other thines): minimize manual filing,
eliminate many clerical tasks now performed by professionals
and provide user suggestion mechanisms, The effect
of these computer canabilities will he: to drastically
reduce errors associated with manual sorting, typing anA
hand transcription; to speed the flow of material through
library processing; to aid hook selection by providing
fast access to central machine files; and to enable
librarians to advise a patron of the exact status of a
work ahout which he inquiries, In summary,
responsiveness to lihrary users, efficiency of oneration,
optimization, performance monitoring and flexihility for
future imnrovement, are the essential roals of library
automation,

3.2 Cnals=-=feneralized Retrieval--SPIRFS

The SPIRES seneralized information storage and retrieval
system will support the research and teaching activities of
the library, faculty, students, and staff., Each user will
have the capahility of definine his requirements in a way
which automatically tailors the system response to his
individual needs, The creation of such a system is a major
activity involving the study of users, source data, record
structure, file organization and considerahle
experimentation with facilities. The SPIRES system will bhe
characterized by flexihility, rsenerality and ease of use,
The e¢oals of SPIRFS in specific areas are as follows:

DATA SOURCE AND COMTENT. A eceneralized information storanre
and retrieval capahility will store hihliorraphic,
scientific, administrative and other types of records in
machine readahle form. follections will range from large
puhlic files converted from centrally pro“uced machine
readable data such as MARL (see filossary) to medium=-small
files created from user renerated inout (faculty, student
files).

SEARCH FACILITIES, It will nrovide the capahility for
searching files: interactively (on line) via a computer
terminal, on a hatch hasis by grounine requests and
submitting on a repgular schedule or on a standing request
hasis in which a search query is routinely passed arainst
certain files at specified intervals,

il i 3




hhadhs ol

10

FEENPACK, Reports on the use freauency of various system
slements will bhn provided, This will inclu-e statistical
analyses of user Aifficulties and system eirors,

RECORND MONIFICATION, Update and edit capahility will be |
provided on a hatch basis or on-line; and opotions for update ‘
will he at the level of record, Adata element and character \
strinz within data element, h

~0STS AMD CUSTOMFRS, The cost of these services should he
sufficiently low for a wide range of custorers to cost ;
justify their use of the system, The variety of services
chould he sufficiently great to encourare a erowine body of
users. Costs and services must he rolated at various levels
to permit users to select the type of service which meats
their needs within the limits of their economic resources,

3.3 foals=--Share- Faciiities==RALLOTS and SPIRFS

Shared facilities are softwars an- hardware desiened to .
praovide concurrent service to RALLOTS and SPIRFES
applications, Since the charine of such resonrces
represents a suhstantial savines to all aonlications served,
maximum attention will bhe miven to the sharine concent,
Wyhenever possihie, advantarse will he taken of econonies
cained by providineg major facilities for multiple
applications,

YARDYARE. Tne hardware environment will provide reliahle,
economical, and flexible support to those applications
residing within it,

SOFTWARE. The software, which will consist of an oneratine
system, an on-line executive progsram, A tarminal handler, a
text editor, and many other facilities, will he jointly used
hy various applications.

RENERALITY/FXPAMPARILITY, The shared fFacilities will he
Aesiened to allow srowth of the current anplicatinns as well
as to allow the addition of new applications to Shared
Facilities without modification to previous aonlicatinns,
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PART 11

LIBRARY AUTOMATION
4.0 CURRENT LIBRARY SYSTEMS AND THEIR LIMITATIONS

4.1 Users and User Characteristics

The Stanford Library Community is made up of over 40
libraries with a staff of u65. |t serves the students,
faculty, and staff of Stanford University and aids the
research efforts of various industries, visiting scholars,
and other educational institutions.

4.1.1 Institutional Users

The libraries of the Stanford campus consist of
two groups. Most are a part of the Stanford University
Libraries, headed by lavid C. Weber who reports
directly to the Provost of the University. |In addition,
there are six Coordinate Libraries, each of which is headed
by a librarian who reports to thc Dean of the school or
Director of the supporting institution. (See Appendix D for
a complete list of libraries at Stanford.) These two groups
are linked through the University Library Council chaired by
Mr. Weber. As potential users of an automated bibliographic
system these library organizations are interested primarily
in increased economy and efficiency for their operations and
in better service to their users. One specific area of
interest is the ability to hold down unit costs in the face
of increasing work loads.

4.,1.2 Library Staff Users

As a user population, the library staff consists of
four groups, based on their training and experience.

1. Senior librarians are a group of highly qualified,
experienced, employees who make policy for and
oversee mzjor portions of library operations. Some are
responsibie for the selectien, processing, and/or
maintenance of special collections. Others are in charge of
major administrative units in the library. These librarians
need a system which helps them with their administrative
tasks, especially by providing statistics and promoting
economical operation through the control provided by better
management reporting. GBudgetary considerations are of prime
importance to these librarians. They have many ideas and
opinions which can contribute to the design of &n automated
library system.

2. There are other librarians whose work involves
specific professional responsibiiities. These librarians want
a system which will free them from clerical tasks and allow
them to devote more time to professional tasks.
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3. Senior library assistants generaily have
extensive experience in a specific area of library
operations, or a specific subject area, and have major
supervisory and training responsibilities for supporting
staff. Therefore they require a system which is extremely
dependable, easy to use, and easy to teach others to use.

k., The library assistants include, among others,
part-time student employees and wives of graduate students,
who are typically of above average intelligence and quick
to learn. It is expected that feedback from this group will
contribute significantly to the continued improvement of the
automated system. They may adapt more readily to a new
system, especially because of their lack of preconceived ideas
about how it should work.

Any employee who works with an automated system on a day-
to-day basis is likely to be impatient with a complicated
system which is difficult to use and takes a long time to
master. The employee who is responsible for the day-to-day
details of operation will especially welcome a system which
speeds rcutine work. All who use the system will be
concerned about its accuracy and reliability.

4.1.3 Patron Users

As w.th the library staff, the needs and experience of
library patirons cover a wide range. A faculty member,
researcher, or graduate student makes rigorous demands on a
library for detailed and comprehensive information.

At the other extreme, an undergraduate may need basic
guidance before he can even define and articulate his
information requirements. The recreational user often
wishes to browse through material. All these users have two
things in common: (1) they have little knowledge or interest
in the Library's internal piccesses, and (2) they expect and
demand rapid, efficient service from the library. They may
not use the library every day, so any aspect of a system
which they use must be immediately understandable. The
system must be operating and available during library
service hours. And finally the system must be responsive to
the individual user and provide him with messages at his
level of understanding which help him to use the system in
his particular situation.

4,2 Summary of Library Operations

In addition to general administration, library
operations are divided into two general categories:
Technical Processing and User Services. Technical
Processing activities relate to building, organizing and
maintaining the library's collections. These activities include
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the acquisition, cataloging, binding and finishing, and repair
of library material. User Services relate to activities which
make relevant library material available to users. They include
selection of library material, circulation system operation,
inter-library loan, and reference service. The following
paragraphs discuss the nature and purpose of individual library
operations and their present functioning in the Stanford
University Libraries.

4.21 Technical Processing
A. Acquisition
Ohjectives, Products, and Services

The primary objective of an acquisition system is to
control the flow of material from various sources into the
library. The purpose of this control is to 1) maintain a
record of the status of material from the point of request
or receipt, through cataloging and end processing, to the
stacks and 2) coordinate acquisition with user requests,
available book funds, vendor arrangements and the library's
holdings.

An acquisition system must accommodate a variety of
different acquisition modes (for example, gift, exchange,
purchase order, standing order, on approval), and various
material types (for example, films, books, serials,
microtexts). The system must handie wide fluctuations in work
loads, several languages, and varying fund restrictions.
Communication with requesters, vendors and other library
departments and the maintenance of management statistics are
additional requirements.

Current Methods

There is a centralized Acquisition Department which services
all units of the Stanford University Libraries. Organizationally,
acquistion is unified but functionaliy two Divisions of that
Department specialize in the acquisition of serials and material
by gift or exchange. A third unit, the Order Division,
specializes in monograp.) and non-book material acquisition and
also serves as a general purchasing unit for the Stanford
University Libraries. |In addition, there are other library
divisions and departments which acquire material for their own
areas (for example, the Government Documents Department). In
general, the Order Division prepares all purchase orders; each
acquisition unit receives its own material and invoices and
approves invoices for payment. Voucher preparation and
comnunication with the University's Accounts Payable unit is
centrally handled by the library's Financial Office.
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Material selection and the decision to buy, although not
strictly a part of acquisition processing, are closely
related. Responsibility for the selection of material rests with
the librarians, faculty, Resources LCevelopment Program curators
and others who use the library's acquisition system.

In general, each department or division engaged in
selection or acquisition operates independently, using
varying procedures. There are, however, two common features
of an acquisition system: (1) The use of manua! files of status
records and (2) searching of manual files as a basis for decisions
and action.

1. Two basic manual files are used to control material in
process: an In Process or Order File arranged alpha-
betically by main entry and a Dealer File sequenced by
Order Number. These files contain acquisition, searching,
requester, fund, status and bibltiographic data. To fulfill
special requirements, some units divide these files into
subfiles such as “filled order" and "outstanding orders"
or, "filled", "unfilled" and "standing order' vendor files. Also,
special purpose files are maintained to control activities
such as claiming and cancelling, out of print, gift and on
approval acquisition, and exchange correspondence. Files
are updated as needed.

2. The basic acquisition input is data relating to a book,
invoice, or purchase request. The first step is to search
for the item in manual files and printed reference tools to
answer questions such as:

Does the item exist?

ls the item already on order?

Is the item already in the collection?

ls an added copy wanted?

Is Library of Congress bibliographic information
available?

ls the item out of print?

Has the material listed on an invoice been
received?
action required.

The results of the search dictate the action required.
Searching involves human decisions, intuition and
experience; its path varies with the kind of information
available and the type of item being searched. The output
is a document. For example:

Purchase Order, Claim, Cancellation to Vendor,

Notification of Material Receipt to Requester,

Approved invoice to Financial Office.

Acquisition and searching data to the Library

of Congress' National Program for Acquisitions

and Cataloging.
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Limitations

If the acquisiton system is to be responsive to future
requirements, increasing processing loads and rising costs,
the limitations of the system must be identified. For example:

1. MULTIPLICATION OF MANUAL FILES

Multiple acquisition sources and the constraints of single
access files result in a proliferation of files. This
means increased time for searching and maintenance and in
some cases, the use of inefficient manual procedures. Examples
of the many files used in the (rder Division are:

Order File

Meyer Order File

Dealer File (divided into three parts)

Material Received--No Invoice File

Invoice--No Material File

Overseas Order File (divided into two parts)

on Approval File

2. FILE DEGRADATION

tianual files are increasing in size, in difficulty of use
and in residual error due to:

1. Insufficient purging

2. Frequent misfiling compounded by frequent refiling

3. pultiple, uncontrolled sources of hand written updates
4. Records on flimsy papers attached by staples and clips
5. Insufficient coordination of the form of an acquisition
entry with corrected catalog entry, a problem which results
in unnecessary duplicate ordering and searching.

3., LACK OF CONTROL INFORMATION

Cu:rrent manual acquisition procedures and files cannot
efficiently or economically support systematic monitoring
procedures such as claiming for material or invoices. There
is no economical method for moniioring the performance of
over 2,000 vendors or of easily collecting and summarizing
statistics on personnel productivity or departmental
performance. The time consuming nature of hand written
updates to manual file records makes the adequate control
over items in various stages of processing.

4. RISING COSTS

Since 1964/65, Acquisition staff has increased 1.7 times,
Departmental expenditures have increased 2.5 times and material

processing costs have tripled.
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3. Cataloging
Objectives, Products, and Services

The primary objectives of a cataloging system are to
(1) describe and classify material entering the collection,
(2) designate index entries (author, title, series, subject,
special concepts), (3) create records for public and staff
files, and (4) maintain those records and files to reflect
changes, additions and deletions,

To meet these ohjectives, a cataloging system must be
able to process material in many languages, in various subject
fields, and with different formats and character sets as well
as publication frequencies (for example, serials, phonorecords,
microtexts). The principal output is a set of records for
public and staff files, usable for finding a known item or a
group of items with a common characteristic. The system
must (1) make optimum use of existing bibliographic data,
(2) control items while in cataloging process, (3) collect
rnanagement statistics.

Current Methods

A central Catalog Lepartment services the Stanford University
Libraries. The Lepartment is organized into functional units
(1) for cataloging various categories of material such as music,
Slavic. special collections, monographs, serials, overseas
campuses and the Meyer Library (for which a computer produced
book catalog is regularly published), (2) for records maintenance,
and (3) for card preparation and production.

Within the Catalog Department, there are processing
variations among the functional units. tlevertheless, there
are common processing routines used throughout the’
department to meet the reguirements of a cataloging systen.

1. The bhasic cataloging input is an item to he added to the
collection. Mew material is described bibliographically,
classified and made accessible according to standard tools
(such as the Library of Congress Classification Schedules,
Library of Congress Subject tHeading List and the Anglo
American Cataloging Rules) and existing Library of Congress
and Stanford conventions. A search procedure takes place
using the Stanford shelf list and Main (Union) Catalog,
Library of Congress catalogs, National Union Catalog and

the Library of Congress depository card file. If the search
procedure does not uncover any pre-existing bibliographic
data, a record is created (original cataloging). |If
information is found, it is checked, and if necessary,
modified to conform to Stanford conventions. The
bibliographic record includes: main entry, body of the
entry, collation (pagination, illustrations, size), notes,




call number, location, tracings for added entries and cross
references.

2. The bibliographic record created during cataloging is
duplicated making a card set arnd added entries, shelving and
filing locations are entered on +he card. Each card set is
r=vised, sorted and distributed for filing. The Department
produces cards for the main research library and departmental
libraries. Cards are produced at cost for Coordinate
Libraries and other agencies.

5. The library collection is dynamic and thus records and
files are constantly being modified. Added copies, added
volumes, transfers, discards, and changes in bibliographic
and call number data must be reflected in existing records
and fiiles.

Limitations

Since 1964/65, Catalog staff has increased 2.4 times while
repartment expenditures have more than tripled. Unit costs
for Cataloging alone have increased during this same period
from about $6.70 per book to about $8.70 per book (This unit
cost does not include any processing cost attributable to the
Acquisition Department). Volume of titles cataloged has
increased 2.4 times. huch of this serious increase in
costs can be attributed to the following limitations:

1. PROLIFERATION OF MANUAL FILES

The physical separation of cataloging staff from the Main
(Union) Catalog and Circulation Shelf List has necesslitated
the creation of separate authority files, decision files, and
instruction files in the Catalog Lepartment. The maintenance
and updating of these manual files consumes personnel time;
the penalty for incomplete or poor maintenance is the
perpetuation of errors and increased maintenance work.

2. DILUTION OF PROFESSIONAL TASKS

The substantial! distance between the tain Catalog, Serials
Record, Order File, Loan Desk charge records and Goverrment
Cocument files necessitates a considerable amcunt of
vyalking time" for the establishment of headings,
investigation of changes in records and location of material

in process or in circulation,

The increased output of cataloging makes a heavier work load
in the production and maintenance of catalog records which
requires an increased number of assistants and an increase
in supervision.




The changes in the Library of Congress
ciassification schedules and subject heading lists poses d
need for perpetual updating of these tools though this work may
be unproductive of actual output.

The supervision of burgeoning routine and repetitive
tasks, and the need for changes in procedures due to new
developments, greatly reduces the percentage of time spent
on actual cataloging by professionals. Inefficiency in
space arrangements means more staff; manual files increasing
in size means more staff. tMore staff means more supervision.

3. LACK OF CONTROL INFORMATION

Current procedures do not permit adequate control over items
in process, making it difficult to (a) locate a specific
book, (b) assess the current cataloging work load of an
individual or unit and assess the significance of the
retrospective cataloging work load (arrearages) for
determination of priorities on demand. lianagement statistics
are often insufficient because they do not give the variety
of processing breakdowns and costs which are required to
evaluate Department performance.

4.22 User Services
4.22.1 CIRCULATION
Objectives, products, and services

The principal objective of a circulation system is to make
library materials available in an equitable and efficient
manner. To accomodate the needs of the user, the nature of
different materials, and current demands for the materiai,
the library sets differing loan periods for differing types
of borrowers and differing types of material. The Library
must also maintain information about all items in circulation,
including identification of the material, name of the borrower
and due date for return of the material. This is necessary
so that the library can recall an item, if needed, for another
purpose f{e.g. reserve) and to assure responsible use of
material by patrons.

Current lMethods

The Stanford University Libraries recorded over 870,000
circulation charges during the year 1968/1969. There is no
central department in charge of all circulation procedures.
Each circulation point makes its own regulations, keeps ics
own files, and maintains its own staff, although certain
libraries exercise the option of sending unpaid bills for
lost/unreturned material to the main library service desk
for processing. Loan periods within the Stanford University

Py

s e —————




20

Libraries are: 2 hours, overnight, 24 hours, 48 hours, 72
hours, 4 days, 1 week, 2 weeks, 1 month, 1 quarter, and 1
year. In addition, some material is reserved for use in the
library only and does not circulat2. The libraries maintain
information about items in circulation by cards filled out
by the borrowers when they check out an item. Some
libraries maintain parallel files of such cards in order to
have accesses by call number, due date, and horrower.
Libraries with large circulation volumes divide these files
into general, reserve, faculty-staff and doctoral charge
files to facilitate filing and to make it easier to read
through the files to identify overdue items. There also may
be additional files for requests for recall cf material,
fines, and books at the bindery. The libraries use a system
of notices and fines to assure equitable availability of material
to all users.

Limitations
1. COMPLEXITY OF FILE USE AND MAINTEMANCE

Particularly in the libraries with a high circulation
volume, file maintenance is a time consuming and expensive
task which is prone to error. In order to provide all the
needed access points and to simplify searching procedures,
numerous files have been created. Because of the pressing
need for coordinating numerous files, the librarians have in
some cases, been forced to maintain procedures which are not
entirely adequate. An example of this is the hold process.
wWhen a book is returned ithout the recall request, it may
be placed on the shelf and checked out again before the library
staff is able to identify it as an item tfor which there is

a prior request.

2. USER INCONVENIEMCE

The current charging system requires that the patron copy

the call aumber, author, title of a bhook, and his name and
address on a charge slip. He must repeat the process for

each and every piece of material borrowed. This is an
irritating process which is also error prone.

b.22.2 RESERVE PROCESSIHG

Objectives, products, and services

vhen a professor assigns a book as required reading for his
class, a library places an appropriate number of copies in a
special location and puts them on reserve circulation with a
loan period of two-hours or one day. The preparation and record
keeping associated with this process is termed Reserve
Processing. Vhile the books are on reserve, the library must
provide some list or catalog of material so that they can be
located and used.




DA e T

21

Current lMethods

The Stanford University Libraries placed over 45,000 volumes
on reserve during the year 1968/1369. As is the case with
circulation, each library does its own reserve processing.

The libraries begin to receive reserve lists from professors
at the end of each quarter for the next quarter's classes.
The flow of lists is heavy through the break between
quarters and on into the first part of the new quarter.

The first step in processing these lists is to see if
the library has enough copies of each book to meet the
expected demand. This requires a search of the library
records and the shelves. If there are not enough copies,
the library must obtain additional copies by loan or
purchase. The library then makes a record for the general
circulation file to indicate that these hooks are on reserve.
The degree of control maintained over a reserve collection
varies greatly from library to library. Some libraries maintain
only a l1oose leaf binder listing the books by author, organized
under the appropriate course numbers. Some maintain complete
shelf list, author, and course files for all reserve materials.
Often a library will place a book on l1-day reserve at the
beginning of a quarter and shorten the loan period to 2
hours near the end of the quarter. In this case,
all the records in the reserve files must be changed.
At the end of the quarter the material is returned to the
general circulation shelves unless the professor
specifically requests that the material be retained on
reserve for the next quarter.

Limitations
1. INABILITY TO MEET PEAK LOADS

The reserve processing work load is subject to consideratle
fluctuation throughout the quarter. It is an operation in which
backlogs cannot be tolerated. if a book is not processed

for reserve when needed, it is of no use. Much of the work
comes at the end of the quarter, and during the break

between quarters. This is a particularly difficult time

because student help generally is not available during final
examination and vacation periods. Therefore it is difficult

to keep up with the necessary amount of manual file searching
and typing of records.

2. MANUAL SEARCHING OF DATA ALREADY IN MACHINE READABLE
FORM

The Meyer Undergraduate library processes more books for %
reserve use than any other library on campus. Despite the

fact that bibliographic information for most of these books is

in machine readable form, these same manual typing and

searching procedures are employed.
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4.22.2 REFERENCE SERVICE
Objectives, products, and services

The primary objective of reference service is to help the
library patron fulfill his information needs,
particularly by aiding him in his use of the library's
collection. In a broad sense, reference service covers
everything necessary to help the reader in his inquiries,
including (1) the selection of an adequate and suitable
collection of reference books, (2) the arrangement and
maintenance of the collection in such a way that it can be
used easily and conveniently, (3) the making of special
files, indexes, lists, bulletins, etc., to help the reader
find and use information, (&) instruction of individuals,
groups, and classes in reference methods and the use of
reference books, and (5) answering individual questions.

preference Service - Current Methods

There are three areas in the Stanford University Libraries
which are specifically organized and staffed to provide
reference service. These are the Main Library General
Reference Service, the Government Documents Department, and
the Meyer Undergraduate Library. These units each have a
number of professional reference librarians with specific
assignments in certain subject areas. In the smaller
libraries, the head librarian provides reference service
in addition to his administrative responsibilities. In a few
cases, where there are no professional librarians,
reference service is provided by telephone to a larger
library. All librarians involved in reference work spend a
portion of their time: (1) answering reference questions, (
doing research to stay current in their subject area, and (
selecting books both for the reference collection and the
general collections of the library.

W RO
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Limitauwvions

It is difficult to define iimitations in the
reference process because the elements and dccisions are not
fully known. Unlike many routine procedures, the reieronce
process is not easily represented as a series of definite
steps. For this and other reasons, reference needs to be
studied to learn more about questions, the role of files and
types of search strategy. Research will show potential
uses for automated tools in the reference process. The
value of the skilled reference librarian in this study is
inestimable.
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L.23 Summary of Limitations in the Current System

Four basic factors now limit the library in achieving
its objectives:

1. DEPENDENCE ON MAMUAL FILES

First, a record in a manual file provides only a single
point of access. If there are to be multiple points of
access, copies must be made of the record and these copies
filed at each of the desired points of access. Second, the
larger a file becomes, the more difficult and inefficient it
is to find a given item in that file. It is much easier to
find one specific item among ten records than one among ten
thousand. Third, manual filing is subject to error, and
these errors are difficult to locate after they have been
made. In order to overcome limitations of access,
duplicate copies of records are made and placed at various
points in a file. But this makes a file larger, and
therefore harder to search. To solve this problemn, files
are sometimes broken up into several smaller files. This
trades the difficulty of searching a large file for the
difficulty of coordinating many separate files.

File proliferation is also a result of the need for
access to information at various library locations. Duplicate
files must be maintained to meet these needs.

These factors degrade the quality and reliability of library
files. This degradation is being retarded to some extent
by an elaborate, time consuming, and expensive process
of filing revision. However, the size and number of manual
files has passed the point where even elaborate manual
procedures can maintain quality without introducing other
problems such as further error and higher cost.

2, INCREASING DIFFICULTY IN MEc7'NG WORK LOADS

Current manual procedures are being pressed to their

limics. In areas where work loads fluctuate, it is

soiret imes impossible to keep pace during periods of peak

volume. As the volume of library processing increases, the
capacity of manual procedures becomes saturated more frequently.
Nwing to the inefficiency inherent in large group operations,
the addition of more personnel can not solve the problem. The
point has already been reached where the addition of cne
employee yields a productivity net increase of less than one
full employee.

3. UNUSED STAFF POTENTIAL

The current manual procedures cannot make efficient use
of the library staff. They involve many menial clerical
tasks such as typing, simple proofreading, filing, and file
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revising. These activities require accuracy, speed,
consistency, and resistance to boredom. Such qualities are
better asked of machines than of people. If the staff could
be relieved of this type of work, they could devote more of
their time to intellectual tasks requiring flexibility,
logical discrimination, judgment, and imagination. This
relief would allow the library assistants to take care of
more complex activities and free librarians for work which
requires their special training.

4. LACK OF CONTROL INFORMATION

Current manual procedures make it difficulc to control

the flow of material thrcugh the system. A considerable
amount of redundant record keeping is necessary to provide
basic information such as who has what and who ordered what.
It can be difficult and t ime-consuming to locate a certain
item or to obtain a report of its status during Technical
Processing.

Lack of control information affects not only material,
but also the allocation and management of library resources
of all types. Thorough and comprehensive managemnent
statistics are needed in order to evaluate and improve
current library procedures.

The consequences of these limitations are manifested in
two ways: the degradation of service and rising costs.
The Stanford Libraries have gone to great lengths to avoid
degradation of service. In doing so, they have had to pay a
higher price: rising costs. In an efficient operation,
costs do not rise in direct proportion to volume. Unit
costs should decrease as volumes increase. But in the
expanding work load environment of the library community, the
reverse has been true. For example, the unit cost of Technical
Processing-(e.g. the cost of preparing 1 book for a reader) at
Stanford has risen almost 50% in the last five years.

The university is faced with rising costs, reduced funds
in some areas and increased competition for available funds.
The libraries of the university are called on to maintain a
standard of excellence on a growing scale. The libraries of
stanford contribute to the overall character of the
university both by the quality of their collections and the
effectiveness of their operations. The most serious
consequence of the limitations inherent in current methods
is the decreasing ability of the libraries to make a maximum
contributicn to the educational quality of the university.
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5.0 LONG RANGE SCOPE FOR LIBRARY AUTCMATIOHN

This chapter addresses itself to those limitations
described above that can be overcome in a cost-effective
manner. It describes the functions and processes in the
Stanford University Libraries in need of system support.

The development of all facilities mentioned in the Long

Range Scope will doubtless be spread over several development
iterations. A subset of facilities will be isolated in
Chapter 6 for development in the current iteration.

5.1 General Considerations

The long range system scope is an approach to the
development of cost effective bibliographic processing for
the university library.

The preliminary analysis phase just completed has
established:

1. The library areas in need of computer support
2. The kinds of support required

3. The cost limits imposed on a production system
L. The growth capabilities required.

Experience with the prototype system has established that on-
line bibliographic searching is applicable to a variety of
library operations; that library automation requires the
full cooperation of both the library and the university;

That data preparation and control are critical functions for
well managed coding, editing and input activities; and that

library personnel can work effectively in a computer system

environment.

5.11 Technical Processing

The long range manual-automated system will be be
characterized by the following:

1. A system configuration with both manual and machine
flexibility to accommodate wide fluctuations in input
volumes.

2. A single In Process File, accessible on-line by
multiple remote terminals, to control all items in process.
3. Cn-line search capability using multiple search access
points against the In Process File to find (1) whether a
record is in process, (2) the status of a record in process.

v. Use of nationally created machine readable
bibiicgraphic data when available. Particular attention
will be given to the use of the Library of Congress MARC
Distribution Service.




5. Ability to meet the requirements of libraries outside
the Stanford University Libraries system.

6. The production of all required Acquisition and
Cataloging printed outputs.

7. Automated accounting procedures for acquisition of
library material.

8. Computer service for detailed control of serials
holdings and acquisition/binding activity.

9. Facilities for management reports for hoth manual and
automated processes.

10. Computer service for binding and Finishing control.
11. Automatic material and invoice claim control.

5.12 User Services
5.12.1 Circulation

The Long Range manual-automated system will support all
circulation functions at all library service points during
regular library service hours. The circulation functions to
be supported are:

1. charging - including:
Both cataloged and uncataloged materials
all of the various circulation periods
ability to add, change, or remove any
circulation period

2. discharging

3. overdue material processing - including:
identifying overdue circulation charsges
notifying borrower holding overdue

material
calculating fines, with attendant record
keeping
notifying borrower about outstanding
fines

k., billing for lost/not returned books -
including:
identifying unreturned material
calculating bills, with attendant record
keeping
notifying borrower
5. collecting delinquent bills - including:
identifying delinquent bills
notifying both borrower and registrar
record keeping
processing of requests for holds on material in
circulation - including:
recording hold requests
identifying returned books with hold
requests against them
notifying requester when material is
available

(o2}
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7. recalling of material in circulation -
including:
recording recall requests
notifying borrower to return material
nrotifying requester when material is
available

8. renewing of charges - including:
quarterly doctoral charges
annual faculty/staff charges

9. searching of the circulation file to determine
if a book is in circulation

10. statistical record keeping and analysis

Shelving of books and searching of library stacks will, of
course, remain manual procedures, but will be interfaced
with the automated portions of the system.

Essential characteristics of the circulation system will be:
1. ability to handle both cataloged and
uncataloged material
2. automatic self service charging by the patron
3., automatic discharging
L, automatic recognition of returned material for
which there is a hold request
5. on-line searching of the circulation file
6. machine readable book identification
7. machine readable borrower identification

5.12.2 Reserve Processing

The library automation system will support reserve
processing. It will be able to supply special support to
libraries that have machine readable data bases available.
Reserve Processing functions to be supported are:

l. searching of machine readable data bases
production of purchase orders
production of reserve book processing slips
. production of book identification for reserve

circulation )
5. charging of books from regular circulation to
reserve

6. production of reserve catalogs
7. statistical record keeping and analysis

2
3
L

Essential characteristcs of the reserve processing system
will be:
1. ability to handle both cataloged and
uncataloged material
2. on=-line searching of available data bases
3. ability to accomodate peak loads
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5.12.3 Other User Services

The areas of Inter-Library Loan, Technical Information
Service, and Reference Service are also within the scope of
the automated library system. It is not possible at this
time to determine what specific functions in these areas are
in need of, and amenahle to, computer support. The research
and analysis necessary to determine the type of support
appropriate for these areas is within the scope of the
continuing library automation effort.

b.0 FIRST IMPLEMENTATION SCOPE

As mentioned in the discussion of the Long Range System
Scope, an integrated system, servicing both Technical
Frocessing and User Services, will be the focal point of the
next development cycle.

The system scope for Technical Processing is
represented primarily in flowchart and narrative form. The
facilities for User Services are described in narrative
form.

6.1 Technical Processing
I. General Features

The Technical Processing system will service both the
Acquisition and Catalog Departments of the Stanford
University libraries. The general features of the system
are:

1. One time capture of biblicgraphic and control data
during acquisition processing for: data preparation, input,
record creation and subsequent generation of required
outputs.

2. File updating as the status of an item in process
changes. For example, material receipt, order cancellation,
or cataloging completed.

3. The production of all major outputs as the result of
updating. For example, replacement purchase orders, claim
notices, cancellation notices.

4. Use of MARC bibliographic data for acquisition and
cataloging outputs.

5. The use of a single record to satisfy searching and
output requirements as they arise in the Technical
Processing cycle, For example, book circulation
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identification, call number, spine labels, and catalog
cards.

6. Management statistics and special activity reports.
For example, vendor performance reports.

Il. Detailed Description == Acquisition

The Technical Processing system will support the
searching, material purchasing and receipt, and end
processing activities of the Acquisition Cepartment. The
system will include automated support for material and
invoice claiming; invoice payment; computer produced spine
label information and book circulation identification; the use of
MARC bibliographic data; and the automatic collection of
management statistics and special reports.

The primary acquisition file will be an on line In
Process File.

The acquisition system is graphically represented in
the following flowchart. A detailed description of the
sytem inputs, manual processes, computer processes and
outputs follows the flowchart. Call number spine label information
and book circulation identifications will be automatically
produced after the Catalog lepartment has updated the In ---
Process File. These outputs will be used by the Binding and
Finishing Division of the Acauisition Department for their
end processing requirements. bBinding and Finishing is not
represented in a separate flowchart.
A. Inputs to the manual-automated system

Input- to the system are of tkree basic types

1. Communications from vendors, requesters, and other
system users.
The Acquisition Department receives notices from a variety
of sources requesting a specific type of action, such as a
purchase request or a request to claim material.

2. Material and Invoices.
The Acquisition Cepartment receives library materials
from gift donors, exchange partners and vendors. Invoices
are received from vendors.

3. Computer produced inputs to the acquisition system.
The acquisition system will automatically generate special
listings and reports for management action, such as serial
payment and claim alert listings and vendor performance
reports.
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B. MManual processes

1. Searching

Includes human decisions; its path varies with the type of
item being searched. Searching involves, in summary,
checking existing manual files, computer files, and printed
books and catalogs to determine the status of an item and to
determine the appropriate action.

2. Acquisition processing

Involves the manual procedures necessary to act on a
communication coming into the Acquisition Department.
Examples include claiming, cancelling, end processing and
material and invoice receipt processing.

3. In Process File update processing
Involves the preparation of updates for transactions and
decisions concerning an In Process File record.

C. Computer processing

1. MARC
tiarc bibliographic data from the Library of Congress will

be used for acquisition and cataloging processing. liethods
for the processing of !"ARC tapes, th: extraction and
conversion of MARC records and the use of the MNAPC data will
be determined during the Detailed Analysis Phase of System
Uevelopment.

2. In Process Record Creation and Update
New acquisition and brief bibliographic information and
all subsequent updates will enter the In Process File.
Outputs and special activity and statistical reports will be
generated as required for subsequent printing and
formatting. Where required, <omputer produced outputs will
be sorted according to predetermined criteria. Historical
data will be kept after all Technical Processing is
completed for a given record.

The In Process File will be accessible by several points
(for example, record identification number, author, title)
and will be available for on line searching.

U. Computer produced outwuts from the manucl-automated
system

l. Purchase Orders, Cancellations and Claims. Used to
communicate information to vendors.

2. Catalog Data Slips. Used to communicate bibliographic
and acquisition data to the Catalog Department with the
material.

3. Vouchers. Used to communicate fund and billing data to
the University's Accounts Payable unit
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4. Requester MNotification: Used to communicate information
about a requested item to its requester.

5. HNational Program for Acquisition and Catalozing (NPAC)
Program notices. Used to report acquisition and
bibliographic information to the Library of Congress as part
of the MNPAC program.

6. Statistical Summaries and Special Activity reports such as
serial payment and claim alert. Used to communicate to

staff and management processing statistics and special

activity reports

iI11. Detailed Description -- Cataloring

The Technical Processing system will support catalog
card production for the Catalog Departmnent. As the
following flowchart indicates, initial consideration will be
given to computer produced catalog cards for items with MARC
hibliographic data. As a result of the Cetailed Analysis
Phase, this scope may be expanded to include the use of
other sources of bibliographic data for computer produced
catalog cards.

A. Inputs to the manual-automated system

1. Include. library material received in the
Catalog Department.

2. Catalog Data Slips Used to accompany material to the
Catalog Department to communicate pertinent control,
bibliographic and special message information found during
acquisition processing.

b. Manual Processes

Catalog processing involves many intricate procedures
which vary according to the type of item being processed.
In summary, cataloging processing involves:

1. Searching manual and computer files to find Library of
Congress bibliographic information and information about
items already held.

2. Creating a full bibliographic record for an item for
which no bibliographic record exists.

3. Maintaining already existing files and records. For
example, adding volumes and copies, transferring and
cancelling volumes, changing call numbers.

4. Kodifying and using existing bibliographic data to
create a bibliographic record. For example, LC Card
cataloging.

5. Card preparation and production for material not in the
sconpe of the Automated System.
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6. Filing in manual files.
7. Preparation of updates to In Process Fi

——

€.

C. Computer Processing =-- see Acqguisition Computer
Processing

b. Computer produced outputs from the manuol-autcmated
system

1. Statistical Summaries and Activity Reports. Used to
communicate statistical and activity data to staff and
management

2. Spine label information and Machine Readablc ook Tirculation
Identification. Used by Einding and Finishing Division for
material preparation for Circulation (End Processing).

3. Catalog Card Sets. Used to file in Stanford University
Libraries manua! files to indicate an item is held by the
library. Catalog cards will be produced from MARC data.
Further study is needed to determine how much of the Catalog
Department non-MARC output will be captured for catalog card
production and future use.

IV. Areas in need of additional study

The first implementation scope for Technical Processing has
been chosen with the knowledge that several areas are in
need of additional study. The result of study in these
areas will affect the first implementation.

The following areas will be examined in detail:

1. Exchange. Feasibility of servicing the processing
requi rements of the Exchange Division.

2. Capture of cataloging data. Economics of manual card
preparation and production for material not included in MARC
rmust be compared with the costs of capturing the data in
machine readable form for subsequent automated catalog card
production.

3. Book pocket labels. The economics of machine produced
book pocket labels

4L. Machine readable accounting data. The feasibility and
economics of creating machine readable accounting data as
input to the University Controller's Accounting system

5. tachine readable authority files. The economics of
creating and maintaining machine readable cataloging
authority files
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6. Selective dissemination of information and special
reports. The economics of using In Process File data to
prepare automatically DI lists and special reports, such as
recent acquisition lists

7. On-line Science Union Catalog. Study of a small, well
defined subset of the present manually maintained Science
Union Catalog

6.2 User Services

The First lmplementation scope in the area of User
Services will encompass the circulation and reserve
processing functions of the J. Henry Meyer ftemorial Library
(undergraduate library).

6.2.1 Circulation

The first implementation scope will service the Meyer
circulation system as a whole. It will provide computer
support for the following processes:

1. charging of all circulating library material (reserve
and general)

discharging of all circulating library material
collecting fines

billing for lost/not returned books

. collecting delinquent bills

. processing hold and recall requests

. searching circulation files

. statistical recording keeping and analysis

OO VI WN

The following procedures will be integrated into the
circulation system as manual procedures:

1. shelving books
2. searching shelves for lost books

The aim in the first implementation is to produce an
on-line, self-service circulation system using machine
readable book and borrower identification. The existence of
equipment and technology to support such a system reliably
and at a reasonable cost is currently open to some question.
After the detailed requirements for the system have been
defined, it will be possible to answer this question
definitely. The matter of machine readable identification
for library patrons is also to be resolved. These two
factors may affect the implementation of the circulation

system,
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6.2.2 Reserve Processing

The first implementation scope will service the entire

Meyer Reserve Processing system, including:

1.
2.

searching the machine readable Meyer cataloging data
base

ordering of material needed for reserve which is not
held by the library

production of processing slips used in preparing books
for reserve

production of reserve catalogs

statistical record keeping and analysis

The aim in the first implementation is to produce a
reserve processing system with on-line searching for reserve
material and computer production of all outputs from reserve
processing in order to provide the library with faster, more
efficient service in this area.




PART III By

GENERALIZED INFORMATION STORAGE AND RETRIEVAL

7.0 CURRENT STATUS, GENERALIZED INFORMATION STORAGE AND
RETRIEVAL

The SPIRES | Generalized Information Storage and
Retrieval (GISR) Facility has been operating as a prototype
System for approximately one year. During that time, the
Stanford University Libraries, the Stanford Line:~ Accelerator
Library, the ERIC Clearinghouse, the Department ¢’ History,
and the Department of Geology have all built,
maintained, and searched files on-line. Thus, it is
seen that users of this facility do not fall into any
particular organizational hierarchy, but are widely
distributed geographically and with respect to academic
discipline. Furthermore, the system now in existence and
any system yet to be designed in no way changes the user
organization or his procedures beyond those used for
information gathering. These two facts make it necessary to
weight the GISR discussion of current operations heavily
toward software facilities as opposed to organizational
divisions, functions, and processes.

7.1 Representative User Profiles

Various types of bibliographic users could easily make
use of a GISR capability. There follows a brief sketch of
seven possible user types. Refer to appendices E and F for
detailed descriptions of law and physics users.

DEPARTMENTAL LIBRARIAN

Librarian Smith in a cepartmental library has been
following the literature on machine-assisted bibliographic
searching. A number of department members have made
inquiries regarding a subscription service for computer
tapes containing comprehensive bibliographic information in
their field of interest. Librarian Smith does not know
anything about computers tut she is willing to learn in
order to get a copy of the data collection. She does not do
bibliographic searching for members of the department at the
present time. 1In the future she would be willing to search
the data collection for those professors who did not want to
learn how to use the computer. Librarian Smith does not
have any assistants.

RESEARCH L1BRARIAN

Librarian Brown of the university professional school
library is an outstanding researcher. His library staff
does most of the bibliographic searching for the faculty of
the school, and occasionally for outsiders. He has
determined that a considerable amount of searching time
could be saved if the literature in an emerging field were
properly indexed and kept up to date. He realizes that his
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school cannot afford to do this work in isolation, and so
proposes to serve as a clearinghouse for indexing in the
field. He is skeptical of computers but sees no manual
method for preparing the material and keeping it updated
without a larsge staff.

SENIOR RESEARCHER

Professor Black is a tenured member of the department
and has an international reputation. He is a prolific
writer and is the senior member of several research teams.
Because of his heavy workload, he cannot afford to do
bibliographic research personally. He hires graduate
students to do the work, but is discouraged by the uneven
quality of their work. |If a device could be provided to
allow him to search existing files exhaustively and rapidly,
he could find what he needs more efficiently and use the
graduate students for more exciting work.

EXPERIENCED RESEARCHER

Professor Lang has a collection of data relating to
California. In his collection he has public opinion survey
results, election returns, and census data. ile wants to
store this information on-line in card image format so that
he and his students can test a series of behavioral
hypotheses. Instead of listing the data resulting from a
search (except for frequency counts, display of
questionnaires, or candidate names) it would be saved for
use by statistical routines.

INEXPERIENCED RESEARCHER

Instructor Jones is young and new to the department. He
usually works alone because most of his colleagues do not
work at the same pace. There is no adequate index to
research literature in his specialty. Because of his
experience with computers as a student, he wants to build a
bibliographic data collection. He proceeds to build the
collection and uses it extensively. After a year of work
during which a 500 document collection is accumulated, his
interest turns to a different problem in a related field.
He moves to another university and his collection is
abandoned.

RESEARCH ASSISTANT

Graduate student Johnson is a heavy user of the
departmental library. He feels that he spends too much time
trying to find material relevant to his interests. Since he
has had experience with computers as an undergraduate, he
considers it obvious that computers could be used to assist
him. However he is afraid to rely too heavily on the
computer since other universities might not provide the same
services.
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VISITING RESEARCHER

Mr. Peters is a graduate of the university but is now
working in industry. He often needs to do research in his
field. He feels uncomfortable when he visits the
departmental library because he does not know anyone and ‘
410es not know how the material is organized. He does not ‘
know much about computers and would use one only if led by
the hand. He is willing to pay to get the help he needs.

7.2 Summary of User Requirements

The needs of the users profiled above form a wide
spectrum. The requirements of Librarian Smith are complex
and involve many capabilities for which library funds might
be available; the graduate student has a well defined
problem and at best a small budget to expend in solving it.
Most other users fall somewhere betwren these two extremes.

ECONOMY & EFFICIENCY

The system must have a file structure that optimizes
the trade~-off between response time and disk storage
utilization. Furthermore, the system software must be as
efficient as possible while the hardware confisuration must
have just enough capability to do the job and no more. The
cost for terminal time and for storage of information
on-line must be low enough to be attractive.

SIMPLICITY

A successful system is usually simple to use. Some
users have no computer background, and others have
experience of relatively short duration. It is therefore
necessary that a beginner be able to acquire the knowledge
he needs with a minimum of research and study, preferably by
having the system "lead him by the hand" during the initial
phases. Furthermore, when the user commits an error, he
should be directed toward resolution of his problem by a
carefully conceived set of diagnostic messasges.

FLEXIBILITY

The successful system must be user-adaptive, providing
a variety of facilities to satisfy every need and
pocketbook. A sophisticated system is obviously costly; if
a simple and basic capability will suffice, the user should
be given just that and charged accordingly. A consequence
of this flexibility is that each user's file will look
different. Thus, the need for AUTOMATED FILE DEFINITION

(see 7.31.2 below) presents itself.
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FEEDBACK

In order to evaluate the performance of the system, it
is necessary to gather statistics which show the nature of
the data stored in the system, the means used to retrieve
it, and the frequency of access. Given such information,
users may re-evaluate their file content and definitions in
light of their experience, and make changes wheie
appropriate. In addition, feedback must be provided
regarding frequency of use (by user type and file type) and
frequency of errors committed by users or by the system.

7.3 Summary of Current Facilities and Limitations

This summary of SPIRES | current facilities and
limitations will entail brief descriptions of the two
o .tions of the prototype system: data managéement and
retrieval. Data management refers to the preparation,
collection, formatting, storage, ani maintenance of
bibliographic information. Retrieval refers to the use of
this information by people with the aid of the SPIRES/BALLOTS
system. Both portions of the system are based on a file
structure desigzned to provide maximum flexiblility in the
placement and retrieval of data.

7.31 Data Management

Data management under SPIRES | refers to the
manual-automated facility designed to handle data
preparation, the establishing of files, file maintenance,
and any special applications.

7.31.1 Data Preparation

The input of data into the system by local keyboarding
and by conversion of data already in machine-readable form
are the two means of data preparation. In either case, the
end product is data in SPIRES Update Command Language format
which is acceptable to the file building and updating
program.

INPUT OF RAW DATA

The gathering of raw data is achieved by clerical
workers using WYLBUR, the Stanford text editing facility.
This method is more flexible for many applications than the
alternative of keypunching card decks to be read into the
system.,

41
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CONVERSION OF MACHINE-READABLE DATA

Large quantities of hibliographic data are available in
machine-readable format. Such data is received on magnetic
tapes which can easily be mailed from anywhere in the world,
Conversion prorsrams have been written to make some of these
formats acceptable to the SPIRES system. DESY and !ISA tapes
(high-energy physics) can now be converted, as well as ERIC
tapes (Education Research) and MARC (Library of Congress
Machine-Readable Catalog).

SPIRES UPDATE COMMAND LANGUAGE FORMAT

The SPIRES Update Command Language format was designed
for eas. of encoding by human beings. [|i has, therefore,
served its purpose adequately for data keyvboarded locally.
However, as a format into which to convert machine-readable
data, the Update format has meant unnecessary inefficiency.
A highly compact intermediate format into which to convert
both SPIRES Update Command Language data, and other
machine-readable formats is needed. Such an intermed:ate
format would alleviate the decoding of highly compact
machine-readable data into human-efficient format, which
then has to be immediately re-encoded in the SPIRES files.
Regardless of this drawback, the conversion process was a
valuable feature of the SPIRES | system,

7.31.2 Fstablishment of Files

Prior to any file building or updating, files are
defined and estabiished. System programmers and users
together determine how much disk space is required, the data
elements to be used, data element values to he expected
(format, length, multiplicity), which ones are to be
indexed, and any special editing to be done. File
definition under SPIRES | is done manually, and programmer
assistance is required. An automated system was developed
to interpret commands in a File Characteristics Language and
senerate a user-specific file definition, but it was not
thterfaced with the rest of the system. The next SPIRES
system, in addition to automating the definition of these
parameters, should look to other areas of user
specification. For example, the definition of a large
storage/low usage file might be Aistinguished from that of a
small storage/high usage file, in such a way that efficiency
and performance could be optimized in either case. This
implies that the results of such file definition would be
utilized by all parts of the system, not just by the data
management portion.
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7.31.3 File Maintenance

File maintenance under SPIRES | is accomplished by
means of a batch mnde record level Undate facility. That
is, one can add entries to the file and delete them, thereby
renlacing any entry. The use of storage in this task was
geared toward reclamation of unused lisk space. Therefore a
dynamic file (heavily updated) would not grow indefinitely,
but reach a point of space utilization equilibrium. In
addition, statistics are kept regarding nunbers of citries
and data elements, and regarding questions of space ind
structure. Bibliographic entries are restricterd in length
to about 3500 characters of information ani file size is
limited by hardware capacity.

Various file management aids were developed to ease the
task of the non-technical data manager. In particular, an
experimental on-line macro facility was developed to aid the
manager in such tasks as initiating build and upiate runs on
the files, maintaining backup copies of tliose files on tape,
and restoring files when necessary. This allowed the file
manarer to proceed somewhat independently from the system
progcrarmer in the file maintenance task. Further steps in
this direction will be taken in future SPIRES/SALLOTS systemnms.

7.31.4 Special Applications

The develnpmnent of any automated systen involvint files
and useful information often encotraces special applications
not envisioned in the oricinal system design. SPIRES | has
been no exception. Nata prepared for input to the system
has also been used to produce PREPRINTS 1M PARTICLES AND
FIELDS, a weekly newsletter containing the most important
bibliographic information so.ted by key. In addition, the
SPIRES data base has teen used tn produce for SLAC a
semiannual publication containing bibliosraphic descriptions
of articles by local authors only, sorted by author,
subject, and key.

7.52 Retrieval Facility

The process by which bibliosraphic data is entered into
the system and kept current has been discussed. \lhat
follows is an explanation of the means by which data is
retrieved.

The SPIRES Retrieval system is a fully automated
on-line hihlioesraphic search capability allowing the remote
terminal user tn make various search and output requests.




7.32.1 Search Requests

Once communication is established with the retrieval
facility, the SPIRES user must select a specific file for
bibliographic searching. For example, he might choose the
SLAC Preprint file or the Geologzy file. The user :nay then
hegin an interactive search session on his selected file.
Depending on his choice, he may search on such indexes as
are available for that file. JAuthor indexes can be searchel
on names in a variety of conventional formats (first last;
last, first; etc.). Titles are searchei by specification of
one or more title words or title word stems which 4o not
appear on the systen exclusion list (words too heavily used
to be meaningful as search items). Citations require a more
rigid format: journal description, voluia number, page
number. The user may interactively narrow or broaden his
search by compound search requests, using the connectives
AND, OR, and NOT to combine search terms from any index.
Search results may be further narrowed by specification of
dates: BEFORE, AFTER, FROM, SINCE, or THRU may be used. [If
the searcher finds he has inadvertently narrowed his results
too far, he may 3ACKUP to his earlier findings.

7.32.2 Output Requests

At any point in the search session, the user may
interrupt his searching and have his accunulated results
typed at his terminal. ‘le may use the standard SPIRES
output format, which includes ail data elements in each
document and their associated values. Ur, he may select
certain data elements to be listed in a specific order. In
using this second option, the user could have the title
printed first, and if it were of interest to him, allow the
rest of the document description to be printed out,
otherwise interrupting the output and going on to type the
next entry.

7.32.3 General Comments

A SPIRES Reference iManual has been published which
contains a step by step description on the use of the SPIRES
Retrieval Facility. It would have been desirable to have
incorporated more of this training into the system itself in
order to ease the user-initiation process. This would imply
a more extensive error diagnostic and error recovery
capability. In terms of output of search requests, a print
off-line capability is certainly needed. Another feature
needed in a future version of SPIRES/BALLOTS is the manual and
automated use of statistics on the retrieval facility to
improve overall system performance, efficiency, and
responsiveness to users.

Ly
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8.0 Long Range Scope for Generalized Infornation
Storage and Retrieval

The preceding section dealt with the present systen,
SPIRES '. This section defines those facilities to be
eventually added to the system. It must be noted that some,
but not all, will be chosen as a Scope for Iaplementation in
the next development iteration.

8.1 Retrieval

Retrieval requests will have two essential parts: a
search request and an output request. A series of iterative
search requests, each giving feedback to allow framing of
subsequent requests, will state the criteria which the user
wishes any retrieved record to meet. The output request will
state which data elements of the retrievel records he wishes
to see. These facilities will he availabhle for both on-line
and batch operations.

8.11 Search Requests
IMDEX TYPES

The basis for on-line retrieval is the set of indexes
associated with a file. There exist many kinds of indexes;
each index represents a different way to enter the file.
Some examples are given below.

1. Personal name indexes: Personal names
consict of alphanumeric characters. tilames are indexed with
surname first, followed by given names (or initials),
followed by title, if any. For example, the name "Sir John
gielgud" would be indexed as "Gielgud,John,3ir". In
retrieval, this allows matching on phonetic representations,
surnames only, surnames and initials, or an exact match on
the full name, e.g., FIND EMPLOYEE MOOK, EMPLOYEE HMOEK, or
EMPLOYEE L. MOEK, or EMPLOYEE LARRY J. MOEK. The more
specific the request for a match, the fewer matches are
found.

2. Title word index: Titles consist of one
or more words comprised of alphanumeric characters. Each
significant word in the title phrase is indexed separately.
in retrieval, a match on a single word will retrieve all
titles containing that word., A match on a word phrase coul
result in retrieving all titles containing all the words in
the phrase regardless of order, e.g., FIND TITLE HONEY
3ADGER would retrieve the titles: THE HONEY BADGER and THE
BADGER #/HO LIKED HOMEY. Alternatively, specification of a




word phrase could result in retrieving titles containing an
exact match, e.g. FIND EXACT TITLE HONEY BADGER would
retrieve only the title: THE HONEY BADGEK.

3. Topic index: Topics, keywords or subjects
are all synonymous with the concept of specifying words and
phrases which describe the subject matter treated in a
document. Topics consist of one or more words comprised of
alphanumeric characters. The entire phrase is indexed as a
whole, not separated into individual words as with titles.
In retrieval, the exact word or phrase is matched with order
preserved.

4. MNumerical indexes: MNumerical indexes
contain data element values comprised of integer characters.
Each data element value is indexed once, e.g., nuabers
assigned to parts in a garage supply warehouse. Another
type of numeric index would enable users to retrieve from a
range of numeric values rather than only one specific value.

5. Date indexes: Since dates may be entered
in various formats, they will be converted to a standard
format before they are indexed. Fxamples of dates are: DATE
OF PUBLICATION, DATE ADDED TO FILE, etc.

6. Coded indexes: Codes are comorised of
alphanumeric characters. The code value is indexed once and
matches for retrieval are made on the complete value.
Dictionaries are used to convert the codes to their full
equivalent. An example is a larsge manufacturing concern
with many outlets across the country. Each outlet is
assigned a code so as not to maintain the full name of the
outlet in the indexes.

7. Broad classification on indexes: Some
document collections can be broken into a few broad classes.
vhen it is desired to index that kind of data, special
consideration must be given to the fact that all the data
falls into just a few groupc An exa~nle can be drawn from
the SLAC Preprint files whe:a all documents can he
classified as containing experimental, theoretical or
instrumentation information. It is desirahle to he able to
access the files of data throuch this classification,
e.z.,all documents by Jones in experimental physics.

The above examples do not comprise an exhaustive list.
Most data elements to be indexed can be classified into one
of these categories. Facilities will nonetheless exist for
defining those that 4o not.

MULTIPLE LEVEL ACCESS

In addition to the ability to define multiple access
points for a file, users will have the ability to 1livide a

uo
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file into several levels. Indexed elevients will be used to
select 2 set of records from a file. This set may be
further searched using set of indexed elements or may be
searched sequentially to check non-indexed elements against
another set of criteria. For example, a search might be !
performed on a set of insurance policy files for all |
so0licies of a particular type issued during the year for a i
face amount of $5,000 or more. In this example, the access
soints would be the policy type and date. The sequential
search would be performed on the amount.

BATCH SEARCH

An alternative to on-line retrieval will he batch
retrieval. Batch requests may be formatted on-line, and
syntax checked for correctness of structure. They will then
be accumulated for later processing against the desired
file. The file will be searched szquentially for matches of
requests with stored information. To minimize repeated
passes over the same items, the requests may be grouped so
as to find all requested information from the first record
before moving on to the next.

Batch retrieval restricts the way one forwulates a
search request. A user will not have the ability to expanl
or contract a sec of selected items resulting from a single
batch search. 3everal nore batch searches may be required
hefore the user finally retrieves the desired set of
documents. In contrast, the manner in which one formulates
a query for on-line retrieval of information is dependent
upon the ability to access that information lirectly without
passing over previously stored information., 9ne can skip
back and forth within the file gathering information,
expanding or contracting the set of selected items, and
examine the contents of that set when desired -- all during
one session at the terminal.

SIMPLE SEARCH REQUESTS

Iin stating a query, the user will indicate which element or
elernents he wishes to access, e.g., AUTHOR. He will then
supply a value against which all values for that particular
element are compared, e.g., AUTHOR JOHN BROWN. Such a query
would be a "simple request'".

COMPOUND SEARCH REQUESTS

A facility will be available to construct comnpound
requests. Simple requests may be combhined into a logical
expression by using the words "and", "or" and "not". The use
of "and" will ailow the user to specify two or more criteria
which all the records retrieved must satisfy, e.g., AUTHOR
BROWN AND TOPIC NUCLEAR PHYSICS. Using "or" will allow the
user to specify two or more criteria, at least one of which
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ust be satisfizd in each record retrieved, e.z., AUTHOR
BROWN OR AUTHOR JOMES. The use of "not" will allow the user
to specify a term which is to be excluded fron the set of
retrieved records, e.g., AUTHOR BROUN AND MOT AUTHOR JOMNES.

In addition to the logical expression capability, one
will be able to group simple or compounl requests so as to
imply logical preference or orderini, e.g., (AUTHOR BROIUN OR
AUTHOR JONES) AND TOPIC MUCLEAR PHYSICS. In this example,
parentheses are used to indicate a preferrel ecrouning.
Everything within the parentheses would be evaluated prior to
performing the remainder of the request. One would be able
to nest these groupings as in (AUTHOR BROWN AND ((AUTHOR
JONES OR AUTHOR SMITH))) AND TOPIC NUCLEAR PHYSICS.

In response to a request, the system will indicate to
the user the number of items found in the specificd file for
each simple request. If the request was formulated as a
logical expression, the system will respond with the nuinber
of records that satisfy the complete request. The user now
has several options. :le¢ may choose to browse through the
content of the records, i.e., make a reguest of the output
facility described later in this section. .le may choose to
begin a new search request on the same file or on another
file. Or, he may wish to modify the previous request. 3y
modifying the request, the user would expand or contract the
set of retrieved records. For example, the reguest:

FIND AUTHOR JONES OR AUTHOR BROUN

might retrieve 75 records which have either JONES or BROUN
as an author. The user might then enter:

AND TOPIC NUCLEAR PHYSICS

which will reduce the set to those documents which have
“JUCLEAR PHYSICS specified as a topic. The uscr may find he
has narrowed his search too far and may then choose to use
an OR to expand the set. |If at any time the user finds he
has made a poor choice of criteria, he will be able to
return to some previous point in his query an. start acain
from that point.

A search request may be qualified with a date. A search
may be limited to only those items before or after a
specific date or within a range of dates. This facility
will allow a user to search through current information,
i.e., that portion of a file added sinca some ilate. Jther
dates that could be used in this way are publication date,
date added to file, etc.

\VEIGHTED SEARCH REQUESTS

The search facility, as it has been described so far, is
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A "Mit or miss" process. Fither all criteria are satisfied
for a snecifir rercord or nothin~ is retrieved, One may
therefore wish to attach nercentases or weirshts to the
search terms in a request. Throush the use of this
facility, he will snncify that all items he found wkich
~ontain a specifirc nunher of a given set of termns, e.f.,
£ind all Adocuments which enntain any three out of five siven
tarms. Anothar wav of attachine wei~hts t» narticular terms
viould he to subnit a reauest “or all records found excendin-
3 snncifiad scorn, whan each term is assi~nat a waisght, Fnor
~nxamnle, the fallo'ine reaauest:

FIMD TITLES (“STAPUVS(rS, 7 ©PISTE™NLOCY, 5
ONTOLORY, 5 CXISTEYCE, L PHILOSOPHY, 3) MITH
TOTAL SCORF 9

ctatnas that all Anacuments are to h»2 faand kavine titles with

5 comhination af the wiarde in narsribhages, such that the su-

af the attached numhnars is nine nr ~roater, Thus, the
hihlineraphic items far the titles "Fnistemolony as a Philnsant ira]
system' and "Enistemnln~y and Ontolo~y" woul” he retrieved,

whareas those with titla "Fxistence - a Philosaphical Examination'
ar "a ™ilosonhiral Fxaminatinn of “istorv" uwould not. This
facility is eenerally cailed vmichted searchire,

- tn alternative scheme would provide for the
snecification o0f wejrhts in terms nf Adacimal numbors less
than ane, with search results nrdared hy dnscrondine score,

CORRELATINY OF SEANCHY REAUFSTS TN ABSTRACTS

If a hihlinerankic file had a2 4ata eiement which
contained abhstracts, a retrinval criterion conlt hn state
in terme nf one ar —nra fnelish eangennns, The retrieval
~rocess would correlate the eiven phrasa with aach akstract
and ratrieve those records containine akstracts with a
* corr~lation coefficiant ereater than somn~ specified value,

it channld Y~ noted that Salton ~t al. at Cornell
"mjupreity haye hean axnesrimantine witt this facilitv ‘or
sore time, hut have not irmnlemanted an economical
syste1, 3nch 3 facility lies hevand the current econonic
“aundaries for SPIRES |1,

NETINMARITS

Nictionaries will he Availahle tn assist tha user in

rloctine searchk torms. Some dictinnaries may he reneral
“ni 19nlicabla to all files while othears may he specific to
2 nartirnlar set of related files, Nictionaries
~antainine exclusisn “or-s, synonyns, cotes and
ihreviations would he specifin to a s~t of related filnrs,
1 “fctionaries nf this type will He “uilt At the time 3

£ila 15 nstahlished and relate to the cnntent matertal, The
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user will have the option to modify basic lists orovided by the
system to meet his own requirements.

A user may use synonym, and abbreviation dictionaries
to suide him toward a selection of terms which are appropriate
for the particular file from which he is retrieving information.
A file may contain ahtreviations unfamiliar to the user. He
may be using a meaningful word or phrase in his request, but
the file manager preferred and used another word or phrase
in his indexing. '

Some information may be stored in a file in coded form
to conserve space. A dictionary is needed to find the full
equivalent which the codes represent, e.g., scientific
journal names maintained as coded data in the file with a
dictionary giving the full names of the journals and their
associated codes.

For other elements of a file, there are values or words
which either have no significance as far as content is
concerned or occur too frequently to be of much value in
retrieval. For such elements, a file manager may construct
a dictionary calied an exclusion word list. Words on this
list would be dropped from any request which included them.
The user will have the facility to interrosate these lists.

THESAURUS FACILITY

The thesaurus facility will be closely related to
dictionaries. A thesaurus is file-specific and may contain
a list of synonyms for key words or phrases used in a file,
Reference to this list will enable the user to select other
words and phrases which would assist him in retrieving
additional relevant records. A thesaurus may also show
hierarchical relationships among words. The user will be
able to reference this list to find those words or phrases
which are related to the same topic but are more specific or
more general in nature. A thesaurus could be constructed
and access to it provided for the user to determine the
general nature of topics covered in that file and, thus,
serve as a ''jumping=-off-place'" for his search.

INDEX REFERENCE
The user will have the capability to list indexes and use

the results to formulate more accurate search requests. Also
provided will be an item count corresponding to each index term. '

TRUNCATION OF SEARCH TERMS

Another facility which will be helpful to the user at
the time of formulating his request is the ability to
truncate search terms. This facility will enable him to use
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words without suffixes, thus retrieving records from a file
in which various forms of the word are contained. For
example, in the request:

FIND TITLE WORK#

the "#' symbol has been used to signify truncation.
Assuming the TITLE data element had been indexed for the
file being accessed, the records with titles containing the
words WORKS, WORKING and WORKED would be retrieved.
Truncation also may be used where the spelling of a term is
doubtful as:

EMPLOYEE HAN#

Employee records with surnames HANLEY and HANDLEY would be
retrieved. The user may then be more specific once he has
determined which record satisfies his interest.

A facility similar to truncation will provide for
alternative spellings. A search term would be specified
with 'don't care' indicators, as in the example below:

EMPLOYEE HANS#NM

The ambiguous '#' would cause employee records with surnames
HANSEN and HANSON to be retrieved. This would be useful in
cases where the exact spelling is unknown. It would be
necessary, however to specify at least the first three

letters of the name before inserting 'don't care'

characters. Truncation options will be provided for searching
name, title word, and topic indexes.

SAVE-REUSE FACILITY

A save and re-use facility will be available. At any
point within his search request, the user may save the
results of his query for later use. He may also save and
re~use the request itself,

STANDING REQUESTS

Users may be only interested in any new information
which has been added to a file. The standing request
facility will be helpful here. Users need only formulate
their requests once and leave them with the system,
Information which is being added to a file will be passed
against the requests and any matching records delivered to
the requester.

RECOVERY OF SEARCH RESULTS

1f something happens within the system causing
interruption of normal service, users should be
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restored to their place in the search. This should be the
responsibility of the system and not the users.

3.12 OQutput Reauests

GENERAL

SPIRES will accept output redquests which allow selection
within the following options: media, format, document
selection, sorting, and generalized report format/content.

OUTPUT MEDIA

The system will provide a spectrum of output media from
which a user may choose one or several - approoriate in
terms of cost, output volume, convenience (usability), and
reusability (machine-readability).

If his output volume is low, the on-line user may be
satisfied to accept it from the terminal communication
devices: typewriter or CRT. The typewriter supplies him
with a hard copy whereas the CRT does not. Since the
typewriter is relatively slow and only one line may be
listed at a time, flexibility provided via this device will
be minimal. The CRT can display several lines at a time,
thus providing better formatting and giving the user a
scanning facility. The capabilities of the CRT will allow
the user to browse through a set of selected records at his
own pace.

If his output volume is high or he desircs a permanent
copy, he can divert it to an off-line batch orocess: to
either a high-speed line printer or computer output
microfilmer (COM). The printer output format can be
varied in the forms or print chain used, and the number of
copies prepared. The microfilm option has three advantages
over the printer option: the microfiim requires little
storage space, it can be searched and viewed manually or
mechanically, and it can be used to produce unlimited hard
copy at a small percentage of the cost.
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Finally, if his output data must he re-read by the
computer at a later time, he can choose magnetic tape,
magnetic disk, or punched cards as his output medium,
Information stored in this way can also be subsequently
listed or distributed externally, e.g. sending a tape to
another institution.

OUTPUT FORMATS

Information may be presented in various forms. The user
will have a choice in the data elements in each record he
wants to see and the sequence in which those elements are to
be presented. |f he creates a format which he will want to
use at another session, he will be able to save the
specification and re-use it l1ater.

There are three sources of formats:

1. System-wide standard
2. File standard
3. User-defined

A11 three sources will be available to the user. He will be
notified if he has used a format which is inappropriate
for the file in which he is currently working.

The user will be able to set tabs at his tvpewriter
terminal to affect column assignments and margins, set a
line length to limit the number of characters to bhe
presented on a line, set a page or screen length for number
of lines, and request labels attached to the elements
presented. The formatting features provided at the terminal
will be limited and straightforward because of the
avcessive time required to produce sophisticated output
on-line.

SELECTING DOCUMENTS FOR OUTPUT

At the time a user asks for the contents of selected
records to be listed at his terminal, he will be able to:

1. Specify a range of records or a selection of
records to be presented, for exarple:

TYPE 1-5,10,15

where only those items indicated would be
presented, skipping the rest of the set;

2. Ask for all records in sequerice
beginning with the first;

3. Ask to be given an option after
viewing each record, which permits its
storage for later use.




4. Interrupt the 1listing at any time and,

a. resume with the interrupted line,

b. skip to the next record,

c. skip to a specific record,

d. skip to the end,

e. leave the output process entirely,

f. leave the process temporarily, and return
later.

OUTPUT SORTING

Ancther process concerning presentation is the facility
for sorting on one or more data elements. For example,
personnel records may be sorted alphabhetically by employees'
surnames.

DECODING DATA ELEMENTS FOR OUTPUT

I f data eiements have been stored in co‘led form, the
user has a choice of seeing the information in its compact
or expanded form.

REPORT GENERATOR CAPABILITY

A report generator will be provided to allow the user
to produce batch listings of selected data base elements in
formats of his design.

8.2 FILE MANAGEMENT

8.21 General

There are several needs to be filled in the
area of file management. The first of these is a facility
for a file manager to define the characteristics of his file
without requiring the aid of a programmer. e should be
able to enter the specification of the characteristics
throush a terminal in a nen-technical language. Further,
the file definition facility must give as much aid as
possible in diagnosing errors in the specification. It also
must have the capability of allowing the manasger to make
reasonable alterations to characteristics after the file
has heen built without having to completely re-build the
file.
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8.22 Establishment of Files
STORAGE SPECIFICATION

The first characteristic to be specified by the
file manager is the amount of direct access storage that
will be required for the file. This estimate will be bhased
on the amount of data to be entered in the initial buildup
of the file, the rate of growth, and the indexes chosen.
The initial allocation of storage should be sufficient to
hold the initial -data plus the additions vhich will
accunulate over a period of several months. The system must
he able to extend the storage for any given file either
automatically when the previous allctment has been exhausted
or on the entry of a simple command by the manaser. |f the
latter alternative is implemented, the systen should issue a
warninz when the data in the file approaches the current
storarge capacity.

SPECIFICATION OF DATA ELEMENT ATTRIBUTES

The file manager must decide how to separate
the documents into data elements and specify their
properties. The properties to be specified are: element
name, abbreviations and synonyms, multiplicity, element
size, data type, editing functions, an<d any hierarchical
relationship to other elements. The name of an element may
contain any of the characters on a terminal keyboard but,
for retrieval purposes, an abbreviation must be specified.
If it is not, the system will create one. The element size
is the number of characters contained in a fixed=length
element or the maximum number of characters for a
variable-length element. The system must support the
following data types: numeric, data, personal name,
alphabetic, coded, and full text. Other data types which
might be supported are: monetary, linear measures, weizhts,
fractions, and sets of related numbers. Standard sets of
Jata element characteristics may be maintaine:l by the
system. Thus, a file manager may eiect a default of one or
all of these, if it applies to his file.

'iIERARCHICAL RELATION BETWEEN DATA ELEMENTS

The concept of a hierarchical relation can best be described
with an example. Suppose a file was estahlished with each
record being the description of a piece of electronic
equioment. Each piece of equipment micht be composed of a
set of componcnts. Cne data element might contain the
identifications for each of the components. Associated with
each value of the component ID element would be an element
containing a list of part numbers for that component.
Associated with each part there would be an element
containing the price of the part. Another example to
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illustrate hierarchical relations is provided by a
bibliographic file where each retcord represents the
reference material for the prepriat of a scientific paper.
One data element would contairn a list of authors of the
paper. For each author, one element would contain the
organizations with which he is affiliated and an associated
element would indicate his mailing address at that
institution. Still another element might contain his title
with that institution. The system should not place an
arbitrary limit on the number of these relationships that
may exist among tne data elements of any given file.

SPECIFICATION OF INDEXES

Since the manner and degree in which the file
is indexed is vital to the retrieval capability that the
users will have in accessing that file, the facility given
the manager for tailoring the indexing to the requirements
of his particular file is extremely important. He should be
allowed to specify indexing for any combhination of data
elements and to have values of more than one element entered
into a single index. 1In addition, it shoull be possible to
add a new index or delete an existing one after the file has
been built.

SPECIFICATION OF EDITING RULES

The manager must have the capability to specify
editing for the values of «n element to be placed in a
principal file. tiiormaldy, this consists of making
selections from a standard set of editing procedures, e.g.,
function words (like THE, OR, BUT) inay be excluded from an
index. The manager should also be allowed to specify special
editing procedures although he may be required to pay for
any programming costs associated with them.

An additional facility would require that the
presence (or absence) of a value for one d4ata element
necessitates the presence (or absence) of a value for some
other element.

DICTIONARY/THESAURUS SPECIF!CATION

The File Manager will have the capabhility to
define dictionaries which are specific to a particular set
of files. The definition will be part of the file
characteristics nlaced in the system by the File Manager
preceding the initial file buildup. A similar capabhility
will exist for Thesauri.

FORMAT SPECIFICATION

Since a user retrieving froqn the file should

Aruitoxt provided by Eic:

ERIC




A

not have to specify the format in which information will be
displayed on his terminal, some facility is required for
assigning standard formats tc the file. These formats may
be selected from a set provided by the system or the file
manager may define some to meet specific requirements of his
file.

8.23 File Maintenance
UPDATE

it should be possible to carry out the update
function in any of three ways: completely on-line,
completely on a batch basis or as a combination of the two,
In the on-line mode, update requests would bhe entered via a
terminal, immediately checked for errors and the change in
the file executed while the user is still at the terminal.
Batch updates could be punched on cards and delivered to a
computer operator who would then place them into the batch
queue. An intermediate alternative would allow the user to
enter the requests from a terminal but allow the system Lo
collect them into a batch and place them in a queue for
later execution. In all cases, the system will have a
facility to list the updates that were executed for the
file.

Three categories of update requests are needed.
The first is the addition and deletion of records. The
second is the addition, deletion and altering of data
elements within records. The third is to be able to copy
information from one record to another or from one file to
another.

In order for a nser ¢o be able to specify, with
ease and without fear of ambiguity, which record of the file
is to be updated, it is necessary to have a data element
which contains a unique value. This data element must be
indexed and the system should check each erntry in that
index to insure that it references only one record in the
file., Examples of this kind of data element are; social
security numer in a personnel filz, Library of Congress
card number, and part number in a parts inventory file.

8.24 Output for File Managers

In addition to the output needs for the support
of the retrieval function, two special outputs will be
required by scme file managers. The first of these, to be
used to augment the on-line services or to disseminate
externally, consists of catalog cards or shelf lists.
These must be sortable on at least one data element.
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The second output will consist of various statistical
descriptions of the file as prescribed by the manager and
gathered by the system. These statistics will aid him in
predicting the growth of the file, in determining the
utility of an index and in various other management tasks.
Examples of statistics he might need are; average lengths of
data elements, number of times an index is used in single or
cumulative retrieval requests, or quantity of each kind of
error made in update requests.

8.25 Training

Several facilities will be needed for training
file managers and persons who will be assisting them in
maintaining files. A consulting service will be necessary
for the dual purpose of aiding the managers to establish
their files and heiping the file maintenance people when
they have difficulties with the update function. In
addition, classes should be given from time to time to
introduce newcomers to the capabilities of the system.

Several kinds of reference material should be
written and made available. These are: a primer, a conplete
file management reference manual, a short version of the
reference manual for maintenance people, and reference
cards. The last would be very brief excerpts from the
manual printed on cards. They would serve principally as
reminders to users while on the terminal.

Once a user is communicating with the system,
various online aids should be available. He should be able
to ask for a brief introduction to the facilities for file
management, for examples of the use of these facilities, for
explanation of particular terms and prompts, and for an
explanation of what responses are available to him.

8.25 Individuation of Retrieval

In the sections above, much attention has been
given to facilities to enable a file manager to
individualize his file and tailor it to suit his information
and retrieval requirements. In addition, it would be useful
for the system to provide certain facilities for
individualizing the retrieval function to the habits and
idiosyncraslies of a particular searcher. The facilities
which might be implemented for this purpose are: macros,
subset indexes, subset language, unobtrusive ohservation,
and service priority.

SEARCH MACROS

In the macro facility, the user would be able to
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combine several requests into one and assign a name to it.
Subsequently, he could cause the set of requests to execute
hy entering the macro name. This feature would reduce the
effort of users who repeatedly carry out some particular
sequence of requests. For example, suppose someone
frequently entered some term of a topic index, requested all
synonyms, assembled these into a retrieval request for all
records containing any one of them and finally requested to
look at the first three of the retrieved records. [If this
were all combined into a macro, it would save him a
significant amount of keying and pcssibly some mistakes.

SUBSET INDEXES

At times, some user might wish to Jo exhaustive
searching though part of a very large file. For example, a
geologist might wish to work with the section of an earth
sciences bibliographic file which pertains to precious
metals. In order to reduce the cost of the on-line
retrieval, it would be advantageous for him to be able
to request the creation of a file which would be a subset of
the full earth sciences file. To achieve minimal cost, the
file records themselves would not be duplicated, but rather,
a separate set of smaller indexes would be built.

LANGUAGE SUBSETS

In order to make the process of erntering
retrieval requests simpler and thus reduce both the amount
of learning required and the number of errors made, the
system should support language subsets. A user would only
need to learn those request formats which apply to his
individual needs. ’

UNOBTRUSIVE OBSERVATION OF USER HABITS

Most users will probably make certain errors
quite frequently. If a record were maintained by the system
of each user's habits, then, for those errors which are made
consistently (and also corrected each time by the
user), the system could make the correction for the user.
This facility should, however, be an optional one.

USER PRIORITY

Mormally the system will consider the requests

of all users to be of equal importance and will optimize the
servicing of requests to keep the average response time to a
minimum. However, on some occasions, a particular user may
have need for faster service and be willing to pay for it.
Thus the system should provide the facility for a user to
assign oriority for his requests and to charge him higher
rates accordingly.
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9.0 Generalized Search and Retrieval First Implementation Scooe

In order to fully understand this section, it is
necessary to have read Chapter 8.

The system will have the following general characteristics:

1. Flexibility - the system must be able to accommodate a
variety of files, including any of the
bibliographic data available in machine-
readable form.,

2. Adaptability - it must be possible for a user to use |
and be charged for only that part of
the system which he needs.

3, Modifiability - the system should be designed and
implemented in such a way that it is
easy to change. In particular, it is
foreseen that the interactive search may
require expansion.

9.1 Retrieval

The following search facilities will be implemented:

1. indexes - the user will be able to use indexes of
the following types in his search requests.
However, for any given file, he may use
only the indexes associated with that file.

a. personal name
b. title word
c. topic - contains terms descriptive of the subject
matter of documents in a bibliographic file.
d. numerical
e, date
f. cocded
g, file partition - ability to divide a file into
sections. For instance, a file of
physics papers might be partitioned
into experimental, theoretical and
survey sections.
h. user-defined - the data type, editing or format
is specified by a file manager
especially for his file. If any
additional implementation cost is

A  nie et v
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required, it will be at his expense.
i. citation
access via non-indexed eiements
on-1ine search :
batch search ‘
query language
a. logical expression - several simple requests may

be combined into one request

by use of the words: AND, OR,

HOT. For example: FIND AUTHOR

Smith AND TITLE Hemophilia.

ViE WA
®

b. weighted terms- each term of a request may be
assigned a number by the user.
Only those records which
score the same or more than he
specifies will be retrieved.

c. interactive

6. dictionaries
a. exclusion - contains list of terms which will not
be put into an index.

b. synonym :

7. index reference - the ability to inquire as to what
values are in a particular index

8. save and re-use - the ability to nane a search request or
the results of a search and have the
system store it. The request or results
could be used later upon entry of the
name assigned.

9., standing request - the ahility to enter a retrieval
request and have all new materlal
added to a file compared with it.

Any records meeting its criteria
would be communicated to the user.

10. on=-line recovery of search process - to insure that a
user will not lose the results of an
interactive search derived over a set
of several interactions because of a
temporary system failure.

The output facilities to be implemented are:

1. on-line
2. batch print
3. batch tape
4, formats

a. system standard - formats specified by the system
and available for anyone's use.

b. file standard - formats specified by a file manager
and available to any user of that
file.

c. user-defined - the ability for a user to specify a
format while at the terminal.




5. sorting (for hatch output only) - the ability to list
retrieved records ot a printer, ordered on
the values of one or more data elements.
6. catalog cards - a printing, directly onto cards, of
information contained in selected
elements of a bibliographic file.
This would be a batch operation.

The following tra‘ning facilities will be provided:
1. reference manuals
2. reference cards
3. on-line aids - capability for the user to ask for

help from the system through his
terminal,

9.2 File llanagement

The following major facilities will be implemented:

1. definition of file characteristics
2. modification of file characteristics
3. buildup of file from initial data
4L, updating
5. special listings - these will generally be unique to a
file as specified by the file manager J
6. statistical feedback
7. training

The file definition facility will allow the file manager
to specify:

1. amount of required storage - ability to specify to
the system the initial size of the file
and its rate of growth.
2. data elements
a. element name
h. multiplicity
c. element size
d. data type - e.g., dates, personal names, numbers.
e. choice of input editing
€. hierarchical relations - for instance, one data
element might contain a list of
project names. Associated with each
project is a data element which has
a list of employees assigned to it.
Associated with each employee is a
data element which contains a list
of tasks for him,
g. automatic functions (to be executed upon occurrence
of transaction for the element)
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3. indexing
a. which elements will be indexed
b. addition, deletion of indexes
c. editing of values to be indexed
4, dictionaries
a. codes
b. exclusion - the user should be able to override
and force a term into the index
for some records.
c. inclusion = a list of words which will be put
into an index. A1l other words will
be omitted from the index.
d. synonym dictionaries
5. display formats - ability to specify standard formats
for the file. Each format would have
a name which a user would enter in
an output request, The format would
specify the elements %to be displayed
and their order.

6. error severity level = the abhility for the manager to
specify the action to be taken upon the
occurrence of various errors. The choice of
actions includes: nullifying the user's
request, presenting an error mnessage and
attempting to correct the error.

The following file maintenance facilities will be provided:

. tape conversions
. on=line entry of input and update requests
. batch execution of updates
on=-1ine execution of updates
update requests
a. addition, deletion of records
b. addition, deletion, alteration of elements or parts
of elements.
c. copy - from record to record and from file to file.
index of the record id-ntification data element
applications - specific batch facilities will be
provided on demand when feasible.
These will normally be paid for by
the user who requests them.
8. File merging and elimination of duplicates.
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The training facilities which will be provided are:

reference manuals
reference cards
on=!ine help
consultation service
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Miscellaneous Feutures

1. file specific message of the day
2. collection facility for user documents submitted on-line
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SHARED FACILITIES
17.0  SUMNARY OF CURRENT SHARED FACILITIES

10.1 Qeneral Concepts
DEFINITION

Shared facilities consist of software and hardware
jesigrned to proviie concurrent service to functionally
related applications.

ECONOMIC CONSIDERATIONS

A Zross estimate reveals that in terms of
implementation effort, SPIRES/SALLOTS 1! may be broken down
approximately as follows:

eee BALLOTS - 1/3
ees Shareqg facilities - 1/3

If each application user pays for his own development plus
half for the shared facilities, that user effectively gets
the use of sixty-seven percent of the system for half the total
investment. Alternatively, if two users invest similar
anounts in separate develooment efforts, each is given
substantially less for his money. Another operative factor
is hardware economy of scale. If two users pool their
resources o acquire shared hardware, the resultine
individual capability will be greater than it would with
separate installations. This simple analysis arzues for
continuing combined SPIRES/BALLOTS developaent.

10.2 Present Shared Facilities

COMPUTER OPERATIONS ENVIROMMENT

SPIRES/BALLOTS | software executes on an IBM 360 Model
67 located in the Campus Facility of the Stanford

Computation Center. This computer has one
1illion characters of main storage, and processes data

input and output through ultra-high-speed and high-speed direct-

accass devices as well as magnetic tapes, card equipment, and
iine printers.

Installation software and prncedures are -lirected toward
4 raoid throughput computation-oriented market. Although the
data processing facilities provided are of excellent quality,
high priority is placed on keeoing the computation facilities
operative. If a file foilure occurs, correction must wait
until a scheduled <oftware maintenance interval. This could
result in an unaccentable inconvenience to the naon-standard
user who has very larse, continually updated fileas.




There are two pieces of computer memory available for
program execution. The first is approximately 100,000
characters long, and will accept no joh whose duration
exceeds two minutes. The second is approximately 300,000
characters long, and will accept jobs of any duration.
SPIRES/EBALLOTS | uses the latter. A great disadvantage is
that while someone else is executing in this portion of memory,
SPIRES/BALLOTS cannot and vice versa. This precludes extended,
exclusive use of tne computer resources by SPIRES/BALLOTS |I.

The policy in this operatinns environment is to discourage
long=duration jobs Ly charging them more per execution minute
as the job progresses in time on the computer. A further
discrimination is made between day and night jobs; it is cheaper
to run at night. It is clear that these policies are not
constructed to benefit a system such as SPIRES/BALLOTS 1. A
further problem is a lack of guaranteed access to the system
from a terminal; there are over 200 terminals connected to
the system and only 60 can be in use simul taneously.

The model 67 is currently approaching its capacity, at
least during peak periods. These periods occur near
mid-term and final examination time or roughly eight times
per year. During such intervals the execution backlog grows
long, and it is difficult to gain access to the system
through a terminal.

ON-LINE EXECUTIVE PROGRAM

The SPIRES/BALLOTS | Supervisor is an on-line executive procran

designed and developed by project personnel to service
several on-line users simultaneously. The purpose of an
on-line executive progsram is to regulate the conpetition for
service and resources among several terminal users. The
program attempts to insure that each user gets a reasonable
share of available execution time. Experience with the
SPIRES/BALLOTS | supervisor has demonstrated the feasibility
of the approach taken; response time averages three seconds
for simple search requests.

TERM{NAL HANDLER

The terminal handler performs the actual input/output
operations between rermote terminal. locations and the main
computer. Its role is tiat of a middleman standing between
the terminal lines and the on-line executive program. This
function is currently discharged by MILTEN, a prozram
provided by the Campus Facility installation. Part of the
program resides in the main storage of the Model 67, and the
rest in a smaller computer (PDP-9) to which the terminal
lines are attached.
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ON-LINE DATA COLLECTOR/TEXT EDITOR

The purpose of this program is to allow the on-line
collection of input data for later use by batch computer
runs. It further allows correction ani modification of such
data at the character level. This facility has been found
extremely useful in gathering data to be used in file
building; most users have chosen it in lieu of punched cards
and found it easier and cheaper than less flexible
alternatives.

The need for a Data Collector/Text Editor is currently
satisfied by WYLBUR, which is part of the Campus Facility
installation software. It has been foundi to be excellent in
all respects save one: it requires the user to backup his
files, rather than prcvide such service automatically.

FILE SUPPORT

The basis for any information storage and retrieval
system is the collection of files it handles. These files
may or may not have any connection among themselves. For
example, the entire collection may contain files related to
nersonnel records, medical data, or bibliographic data
concerning published documents. There is no restriction on the
information that can be stored and no two distinct groups of
files need have a relationship.

Files within the collection that are connected or
related to one another in some predetermined way are defined
to be a set of related files. The system supports two types
of related files: principal and statistical.

Principal files serve as the basis of operation for the
user within the system. In these he accumulates his primary
data: texts, abstracts or other data elements, their
associated access indexes, and file characteristics.

Statistical files contain information on the contents
and usage of corresponding principal files.

RECOVERY/RELIABILITY

The Campus Facility System fails at least once every 36
hours, and sometimes r>re often. The incidence of failure may
seem high, but realisiically speaking, the system has excellent
reliability for such a complex collection of facilities. Such
failures, however, can cause an unacceptable loss of a large
continually updated file.

Recovery of files whose integrity has been lost in such
situations is accomplished by periodically copying the file
to magnetic tape (called dumping) and recopying back to disk
(called restoring) following the failure. It has proved




economical to dump a file after each one-hour aggregate of
file building time.

AVAILABILITY

The current SPIRES/BALLOTS files are available during
the day and most of the night. The on-line executive
program, however, is not. At the present time, there is no
regularly scheduled SPIRES/BALLOTS service block, and users
-ust bring SPIRES/BALLCTS into execution themselves. As
discussed above, they pay premium prices as a result.

11.0 LONG-RANGE SCOPE, SHARED FACILITIES

BALLOTS and SPIRES will share common software/hardware
facilities. It is difficult to predict the nature of
application areas to be added in the future. |[In theory, any
new application requiring on-line storage and manipulation
of data can be accomodated. A necessity therefore exists to
implement all shared facilities in a general ized, modular
fashion to facilitate additions at the application level.

With the exception of added utility proframs, there
will be little expansion of shared facilities beyond the
SPIRES/ BALLOTS Il effort. Applications added iater will be
designed to interface with SPIRES/BALLOTS shared facilities,
and will cause few perturbations at the shared facility
level.

It follows that the leng-range scope is i 2ntical to
the scope for implementation in 1370-71.

12.0 FIRST iMPLEMENTATION SCOPE, SHARED FACILITIES

Below is a list of those facilities whose sharability
is certain. As the detailed analysis and zeneral design
phases proceed, it may become apparent that other facilities
nay be generalized and shared (e.g., a batch update that
works for both library and GISR users). Since no certainty
now exists with regard to such facilities, they are treated
separately in the two preceding sections.

COMPUTER OPERATIONS ENVIRONMENT

The operations environment for SPIRES/BALLOTS Il will
be a Data Facility. The hardware chosen will be only large
enough to service present applications, with later
augmentation as growth dictates. Procedural orientation
within the facility will emphasize data handling rather than
computation., High priority will be placed on the recovery
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of lost data as well as resumption G° a1rvice to other
users.

The Data Facility will handle lonz=duration and
non-terminating jobs as well as short-duration utility jobs.
There will be a greater guarantee of access to the machine
during normal working hours, and machine resources will be
provided once access is gained. Since the pressure of
dominant, cyclic workloads will be absent, access contention
will exist only within the data facility user group.

ON=-LINE EXECUTIVE PROGRAM

A1l services provided by the SPIRES/3BALLOTS | Supervisor
will be provided in SPIRES/BALLOTS Il. Design goals will include
a maximum of flexibility and generality to facilitate the addition
of new applications. Another desired feature is changeability of
the user command language without resort to reprogramming.
The language must be auzmentable through the addition of new
applications as well as changeable to whatever new
experience dictates.

TERMINAL HANDLER

A1l services now provided by MILTEN running in the
Model 67 and the PDP-9 will be provided by the new system.
This could happen through the adaptation of MILTEN or some
other pre-existing package to the new environment.

One additional condition to be met is the accessability
of the data facility not only through new data facility
terminals (CRT's, CRT's with hard copy, and 2741
typewriters) but also through the present cainpus
communications network (2741's presently installed and
hooked to the Campus Facility).

ON-LINE DATA COLLECTOR/TEXT EDITOR

All facilities now provided by HWILBUR will exist as
part of the new shared facilities. As with the terminal
handler, this could happen through the adaptation of Campus
Facility software, IBM software, or some presently unknown
alternative. An additional feature will be the use of the
text-editing capability in conjunction with on=line updating
of data files.

FILE SUPPORT

The system will support, in addition to the principal
and statistical files mentioned in 10.0, two other file
categories: historical and holding.

Historical files are of two types. The first includes
accumulations of transaction records that have updated




srincipal files. Their role in file recovery is descrited
below. The second type ceotures records deleted from
nrincipal files. This provides an alternative to tha
re-keyboarding of deleted records when their reuse becomes
desirable. Both types of files will generally be retained as
magnetic tape files.

Holding files are temporary files of data selected from
principal files. These will fulfill the input requirements
of scheduled batch processes or satisfy individual standing
requests from users for selective reporting.

RECOVERY/RELIABILITY

Since files are the basis of the system, their
reliability is extremely important. Information should not
be irrecoverably lost or damaged in any way by user error,
machine malfunction, or program problems. Should a file
hecome damaged or destroyed, a set of methods must exist for
immediately re-creating an image of the file as it was just
prior to the malfunction, and quickly restoring service.

The following discussion describes two techniques that will
he used to achieve this.

1. SIMPLE COPY/RESTORE At specified intervals, a set
of files is copied to magnetic tape. If the on-line version
of those files suffers damage or is lost, the magnetic tapes
can be recopied back on-line, thus restoring the files to
their status as of the last copy to tape. In cases where
few updates have occured in the intervening period, this ]
method may be sufficient providing absolute file integrity is
not required. '

2. COPY/RESTART This method is similar to the simple
copy/restore, with one enhancement: the history file,
containing all adds, deletes, and changes to the file since
the last copy, wiil be used to update the restored version
to the condition of the file just prior to the malfunction.
This is done when a file has undergone many changes since
being copied to tape, and absolute file integrity is required.

AVAILABILITY/SECURITY

The availability of file sets has several aspects:
service hours, public vs. private files, multiple users of
files, and file security. All file sets and all information
within thuse sets are not available to everyone at all
times. Some files may be available for on-line retrieval at
spracified times during a day (if those files are on=-line
during that time) and perhaps availahle for batch
maintenance at some other time. Other files may be
concurrently available for retrieval and maintenance,
implying on-line maintenance. There may be another category




of files which are kept off-1ine and only placed on-line at
the request of the user.

The availability of files to the user comaunity also
depends upon the status (public or private) which has been
defined for those files., Public files can be accessed by
anyone who desires to obtain information from them. Some
large public files contain information received from a
national bibliographic service via magnetic tape . A file
may belong to a particular user who maintains the file and
has complete responsibility for it. Such a file mnay be
termed a personal file and still be available publicly, e.g.
bibliographic data regarding a professor's private library.
Private files can be accessed by a restricted number of
users, possibly only the person responsible for that file.
There are several variations oa the public/private concept.
Access to a file may be unrestricted; changing data within
the file may be restricted to one or a few persons and still
allow unrestricted query. Alternatively, access to a file may
he partially restricted such that only a portion of a file or
a certain set of data elements is available to zeneral users.

1
1

There may be several users of the entire system at any
one time. |If a file is available to more than one user,
there may be two or more users accessing information from
the same file simultaneously. One user is not refused
access to information in a file because information in that
fila is already being accessed by another (unless both users
are attempting to update at the same time).

The ability to maintain files as public, private, or
semiprivate is dependent upon a file security facility.
Security must exist at these levels:

1. Files must be secured against access by anyone
not having authorization.

2. Specified data elements within a file must
be secured against access by anyone not having
authorization.

3., Files must be secured against modification by
anyone other than the file manager or persons
given authorization by him.

Security at all levels could be effected throush the use of

group or individual passwords. A password is a string of
characters which has been specified by the file manager as a

key to gain access to his file. A searcher not responding to a
request for the correct password would be denied his request for
information retrieval. Other implementation possibilities include
user definition of a security algorithm appronriate to a
particular set of files.




ACCOUNTING

It will be necessary to design and implement accounting
software to gather information for customer billing. This
software must be sophisticated enough to distinzuish between
a user whose support requirements are small, and one who has
complex requirements. Customer charges must accurately
reflect machine resources actually utilized. '«ith the
exception of overhead rates, there will be nn hidden subsidy
of expensive facilities by customers not actually using
them.

Such software is difficult to implement. This fact is
reflected by a general lack of vendor accounting support
until recently. In spite of this fact, it may be possible
to adapt software developed elsewhere for this purpose, such
as the System Management Facilities packasze distributed by 18!,

CHARACTER SETS AND SY!M30L REPRESENTATION

The capability will be provided to display or
transliterate special symbols; for example:

... Mathematical symbols

... Symbols used in the physical sciences
co. (reek letters

... Diacritical marks

wherever direct display is not feasible, a notation such as
'"A = *ALPHA*', could be used.

REPORT GENERATION

The capability (consistent with security) to select, format,
and list data base elements will be provided on a batch basis.
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APPENRIX A

GLOSSARY

Nefinitions of lihrary terms in this rlossary have heen mada
consistent with those in the "Anglo-American Catalorsinn
Pules'" and the "A.L.A. filossary of Library Tarms' whenever
nossihle,

Y

Any word which is followad hy an asterisk (*) in a
Aefinition is itself Aefined in this <lossary,.

AACR--Anelo-American "atalorine Rules. A standard reference |
hook of rules nsed in catalnegine, ’

ACCFSS POINMT==An entry route into a file*, The only access
point into a sequential filex is the heeinnine of the fila,
An access point into a direct access filex may lead Adirectly
to the desired record*, In order to facilitate searchine*
indexes* are constructed to sather torether access ponints to
records with a commnn Adata element valuex,

ACCESSION==(n.) A hook or other similar material acauiresd hy
a library for its collections, (v.) To record, in the or'er

of acauisition, honoks and other similar material added to a

library's collections.

ACOUYISITIOMN==The acauirine of hooks, prriodicals*, and other
material by purchase, exchancex, and ecift, and the
maintenance of necessary records nf these additions,

ACOUISITIOM DEPARTMFMT-~-The a-dministrative unit in charee of
acauirine honks, neriodicals* and other material by
purchase, exchancge*, and gift and of keepineg the necessary
records of these additions. In the Stanford University
Libraries the Acauisition NDepartment includes the Ordar
NRivision, Serial Records Nivisinn, Rindine and Finishin~
Nivision*, fift Nivision, and fxchan~e DNivision,

ADDED COPY-=At Stanford, a Auplicate of material already in
the SUL* Svystem, if it is added, or to he added tn the
system,

ADNFN ENTRY-=An entry*, in addition to the main entryx*,
under which a hibliozraphical entity is represented in A
cataloe*; a secondary entry, includine subject entriesx*,

ANP-=Administrative Nata Processinz, A computer facility
which is a part of the Stanford University Controller's
Nffice. ADP currently has an IBM System 360 mo-del 40
computer,
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ALPHANUMERIC DATA-=-Data which may be made un of letters,
numhers, punctuation marks, or any comhination of the
preceding,

AMALYTIN=-=See analytical entryx*,

AMALYTICAL EMTRY=--An entry* for a war% or part of a worl
that is contained within a collection, seriesx, or nther
hivliooraphical unit for which another, comprehensiva entry
has heen made,

AMOTHER EDITIOM==An editinn of a work acquire” hy a lihrary
that Aiffers from other editions nf tha same wark already in
the library.

ARCHIVFS==1, An nr-anized “odv of Ancuments or recor-ds
roelatinz to the activities, richts, claims, treaties,
constitutions, atc., of a family, esarnaration, cormmunity,
nation, or historical fisure. 2. A place where stich recnrAis
or Aocuments are kept.

ARREARARFS=-=Snecifically used to refer to the hacklne of
HYooks not yet catalosed.

- AUTHOR--The person or corporate body chiefly responsihle for
the creation of the intellectual or artistic contant of a
work, e.z., the writer of a hoo!:, the compilar of a
hiblineraphy, the compnser of a musical work, the artist who
maints a picture, the photoerapher who takes a photoeraph,

AUTHOR FNTRY-=The entry* of a work in a catalog* under its
author's* name 2s headine*, whather this he a main or an
added entry. The author entry mav consist of a nersonal or
a corporate name or some stthstitute for it, e.r,, initials,
psendonym,

AITUOP=-TITLF CATALOR--A catalor~* consistine of author and
title entries, and somatimes entries+* for editors,
translators, series*, etc., hut excludins suhject entrias*,

AUTHORITY LIST or FILE=-=An official list of forms used as
headines* in a catalor*, eivine for author* and corporate
names, and for the forms of entry* of anonynons classics the
sources used for estahlishinr* the forms, tocether with a
record of cross-references and/or history car-ds ma-de; an
official list of topical subject* headinss us2+ in a cataloe
and a record of cross-references made,

AUTOMONMOUS LISRARY-=See Coordinate Lihrarvs,

RACKGROUND PROMESSING-=Computer processine whkich takes place
when the on=line system* has no requests to service,
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RACKUP FILES==Conies of files which are maintained for use
‘n the event of -amarse to the original filex,

RALLOTS=-=Rihlio~raphic Automation of Larece lLihraries
on a Time=Sharing System, Acronymn far the Libhrary
Automation nroject.

NRATCH NETRIFVAL=-=-Pequests are accuriulated hy a comnuter
onerator or hy the system and placed in a queuex to he run
as a group. The outnutx* is listed on a nrinter* an
returned to the user some time after he mal:ns the reauest,

RIBLINGRAPHIN FILE==A filex* consisting of recordsx*
containing data elements* such as author, title, date
published, numher of pazes, cataloa number.

AMB-=Rritish Mational Ribliorraphy, See 'lational
Pihliographyx,

niMDINR=-=1. The nrocess of producing a sin~le volumex from
leaves, sheets, sienatures, or issurs of periodicals*, or of
covering such a volumex, 2. The fir: shed unr! nroduced hy
this process. 3. The cover of a volume,

RINDIMG AMD FINISHING NIYISION==The division nf tha
Acquisition Department+ responsible for labheling, platine,
pasting in of pockets, hindine preparation, hindine, an-
repair* of books, neriodicalsx, pamphlets, etc,

RLANKFT NRDFR==An nrder placed with a dealer to shin
matarial in specified suhject areas with the understandine
that all such material will bhe accentad Ly the Order
Nivision unless it is a duplicate of material already in the
collection.

POOK CATALOR==A catalor* in honk farm rather than in card
form,

ROOK MUMRER=-~A desienation, consistineg nf letters and

numhers, which uniquely identifies a work amore other worhs
with the same classification numher+, Usually the secont
of a call numherx, cominm after the classification nuinher*,

CALL NUMBFR=-=Letters, firures, and symhols, separate or in
comhination, assigned to a hook to indicate its location on
the lihrary shelves, 1t usually cnnsists of a
classificatinn numher* and bonk numher*,

AARD CATALOG--A catalors* in vhich entries* are on separat~
cards arranged in a definite order in Adrawers.

FAARD MUMRER==A numher, or comhination of a latter, latters,
or a date, and a numher, that identifies a particular card
in » stock of printed catalos cards*,




78

~AATALOG=-=A 1ist of books, maps, etc., arranrad according to
some Aefinite plan. As Adistinguishe- from a hiblinrsranhy,
it is a 1ist whieh records, descrihes, and indaxes the
resources of a collection, a likrary, or a #roup of
lihraries. In practice, some catalogs Aalso contain records
for items which are on ordar and items which are in the
catalorine* process.

~AATALNR CARN==1, One of the cards comnnsine a card catalnex,
a p plain or a ruled card, zenerally nf standar+ size, 7.5
e, hiegh and 12,5 cm, wide, to he used for recordine
antries* in a catalogr,

/
FATALNRING=-=The process of premarinx a cataloa*, or entriest+
for a catalo=. In a hroad sense, all the processes
~ronnected with the nreparatinn and maintenance of a catalor,
including the classification of hooks and the assignment of
suhject headings*, In a narrower sense, the daterminine of
the forms of entry+* and preparing the hikliorraphical
dascrintions for a catalo=x*,

ATALOG DEPARTMENT=--1, The administrative unit of a
library in charse of classifyin~ honks ant preparine the
cataloe. 2. The lihrary quarters where the catalosing
nrocesses take place,

CHARAE==A record of the removal of a book from the lihrarv
stack*, usually as a lcan to a patron, less often for
internal library processing,

AYARRE FILE==1, A record of honks loaned, usually consistine
nf reocords arraneed hy 4date or call nimhorx, Also called A
circulation* file. 2. The physical file,

fHECK=-IN==See Serial Check-=In

FIRAULATION==1, The activity of a lihrary in lendine hnnks
to horrowers and keeping records of the 1oans. 2. The total
numbar nf volumes#*, includine pamnhlats anA neriodicals*
l1oanad Adurine a elfven nerfod,

AIRCULATION NFSK==A counter or desk whare hnols are loaned
and returned, and whare records of this activity are kent,

CLASSIFICATION NUMBFR==1, A number, or comhination of
numhers and letters, used to desienate a snecific elament of
2 classification scheme, 2. The notation added to a hool
and to its entry* in a catalog* to show the class to which
it helongs. The first element of a call numhar¥*,

~LASSIFICATION SCHEDULE=--The printed scheme of a particular
system of classification, such as a Library of Congress
Classification Schednle,




FLEARIMNAHOUSE==A center set un tn collact and disseminate
information pertaining to some Aiscinline,

CLOSFN CEMTRY==An entry+ with completed bihlincraphical
information coverine all parts of a multivolume vork, viz.,
a cormnlete sets,

COMPOUMND SEARSH REAUEST==A set of simple search reauests+
connected hy words such as AND, OR, or MOT,

~AOMTINUATION FILF-=A 1ist of serials*, sets* apnearine at
irrreular intervals, and hooks in seriess, recordine numhers
and parts received,

~OMVERS |ON--The translation of data, under computer control,
from one formatt to another,

FOORDINATE LIBRARY-=A lihrary on the Stanford University
campus which operates independently and does not come under
the administration of the Stanford University Libraries,
Snecifically, the Food Research Institute Library, Hoover
Institution Librarv, Jackson Lihrary of Rusiness, Lane
s1adical Library, Law Library, and Stanford Linear
Accelarator Center Library. See Appendix N for a complete
list of the lihraries at Stanford,

APITFOjA=-=The conditions, stated hy a user in a search
requestt, which 4ata in a record must meet to ha reatrieved,

rRT-=Cathode Ray Tuhe=-=A computer terminals whick is like
the visual part of a television set with a kavhaard added,

rGt=-=An internationally recosnized symhol for StanforA
University (California - Stanford) used in such ouhlicatinns
as th:e Mational Union Catalog* and the Union List of
Sarialse,

rST-=rutter-Sanhorn Tahle, A three fi~ure alphahetical
ardar scheme, an alteration of the two-fizure Cutter tahler,
nade hHy Kate E, Sanborn,

FUTTSR TABLE==Either the two or the three fieure
alnhabetical order scheme developed by C.A, Cutter which
nro\ ider decirnal numbers that can he conbhined with the first
letter of surnames or other words to or-der and uniquely
identi¢y hooks under a given classification numhers, Also
referred to as Author Table,

NATA RASE==See filer,

NATA FLEMENT=--A part of a records, For instance, in a
nersonnel file, a record may be made up of data elements
containing the employee's name, age, position,

salary, and Aate of employment.
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NATA ELEMENT VALUE=--The information stored in a 4ata
nlement+*, For instance, the value of the Aata alamant
"author™ misht “e "Jones" in record* 92 but "Smedlaey" in
record 567,

NATA SFT-=A file stored on a 4Aisk pack* and accessahle hy
‘IYLRURe,

YATA TYPE=-=-The nature of the information to h2 stored in a
4ata element*. For instance, the Aata type of the data
alement salary is nuneric. Other data types are names of
people, dates, and codes,

NTLINQUENCY=-=In circulation: a racord keepins designation
for hills that have not been paid nr material not returned
by the end of the academiec quarter.

NELINQUENT BILLS-=In circulation: a hill sent at the end nf
a quarter informine the user that his registration will he
held by the Registrar until he clears his record with the
lihrary.

NESY FILE=-=A machina-readahler hich eneregy physics file
produced and distributed hy Deutsches Flektronen
Svnchrotron,

NEYEY NFCIMAL CLASSIFICATION-2]1, The classification schame
for materials devised hy Melvil Newey, which 4divides human
knowledge into ten main classes, usineg a natatior of
numbers, with further decimal subdivisions,

NICTIOMARY CATALNG==A cataloerx in which all the entriess
(authores, titler, suhject*, serinst, etc.) ani their related
references are arranged torether in nne general alphahet,
The subarrangement frequently varies from the strictly
alphabetical.

NIRFAT ARCESS FILF==A filer in which anv recor-ds* may he
ratrieved without having to pass over z11 precedine recor-s,

N{SCHARGIYNG=-=Cancelline the loan record (charget) for a honk
when the hook is returned to the library.

NISK PACK==A collectinn of five magnetic disks* that are
connected tocether and treated as one unit.

NISPLAY=-=-Information presented on a CRT terminale,

NLC==An internationally recornized svmbol for the Lihrary of
rongrass (District nf Nolumhia - Liwrary of Congress) used
in such publicatinns as the National Union Tataloss and the
linfon List of Serialse,




cqTRY-=1. A record of a bihliorraphical entity In a catalors*
or 1ist. 2. A heading* under which a record of a
hihlioeraphical entity is represented in a catalog or 1ist.
See also Headinge,

FRIC FILE==A machine-readables file containing information
ahout research in educational methods and technolory. It is
sroduced and distrihuted by the Educational Resources
information Centers.

FSTABLISH==The process of determining and verifying the
exact and correct form of a catalogs entrye,

FXCHANGE--1. The arrangement by which a lihrary sends to
another lihrary, institution, or society Its own
nuhlications or those of an institution with which it is
connected and receives in return publications of the other
institution, or sends duplicate material from its collection
to another library and receives other material in return.

2. A publication given or received throush this arraneement.

EXCLUSINM LIST==A 1ist containing words which are not placed
in sorme index* when they occur as values of indexerds data
elements*. A typical exclusion list might include "a",
llanll' "aﬂd", "the".

FASCICLE==0One of the temporary divisions of a work which,
for convenience in printing or ouhlication, is issued In
small installments, usually incomplete in themselves, which
40 not necessarily coincide with the formal division into
parts*, etc.

FILF-=A collection of iInformation, existing on some storare
medium and orsanized in a way that allows seesments to he
located and extracted In a systematic manner,

FILFE CHARACTERISTICS==The properties of a filer which
Aistinguish It from other files in the system, Examples
are: the list of 4ata elements*, description of the
indexing and outputt* formatse,

FILE DEFINITION=-=The nrocess of specifying the file
characteristicst for a particular filer,

FILF MAINTEMANGE==The nrocess of defininzg a filer, insertine
the first set of records+#, updating+ the file, and
restorines the file when Adamaged.

FILF MAMARFR-=The nerson responsthle for the definition and
=maintenance of a particular fller,
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FILE SEQUEMCE(or File Order)--The seauence of records

in a filee which is determined by some data elements# in
each records, For axample, a purchase order file miasht
he sequenced by purchase order number(cthe data element)
and a vendor file micht he sequencad hy the vendor numher
(the data element) annearine in each record,

FORMAT-=A Aescription of the physical arrangement of
information used hy procrams for enterine or puttine out
4ata.

FULL CATALOGING=--Catalozines that gilves detailed
hihliorraphical information in addition tn the Aescription
sssential for identifvin~e honks and locatins them in a
1ithrary.

FULL=-TIMF EOUIYVALENT (F,T.f,.)==Any numher of peonle whnse
hours nof working time, when added toecethar, equal on=»
full=time nositionne,

FULL-TIMF PﬂSiTln"--"ormallv, a 4n=-hour wnrk week for each
narson. “hen an amnlavee has week-end or nirht duty, 32 1/2
hours Is a work week,

RENERALIZED INFOPMATION STORARFE AMD RETRIEVAL (RISR)=-An
information storase and retrieval system to he Adaveloped hy
the SPIRFS/PALLOTS project to service the varied needs of
the Stanford conmunity.

HARD COPY=-=A printed cooy of machine outnut in A
visually readable form, for examnle, printed renorts,
listings, 4docunents, sumaries, ete,

HARDMARE==The physical machinery that makes un a comnuter
system,

YEANING==1., A name, vord, or phrase placed at the head of a
cataloz+ recor? to nrovide a noint of access in the catalore,
"eadines function as entries in the catalosiner of
narticular bYihliosraphical ~ntities. 2, Somatimas used in
Aescriptive catala~ine to d~note the aspect concerned with
uni form modes of renrasentine the names of persons and
corporate hodias and the titles of works in headines, See
also Fntrye,

UISTORICAL FILF==A €ila* containine infornmation Anlated from
a princinal filex, nor a file vwhich contains the history of
recant transactions* affectine a orincipal file,

NOLNS==(N.) The record keaping desienation apnlied to the
nrocess of notine that a user wishas tn researve the next use
of some material currently circulatine,
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HOLDINGS--The hooks, neriodicals, and other material in the
nossession of a library; a record which is kent, usually of
an indefinitely continuineg publication, if.e, holdings
record:; a computer listing of the copies, volumest, partsr,
etc. of a hibliographic items held hy a lihrary,

IMPRINT--1., The place, publisher and/or prianter of a book
(1f known), and date of publication of a bnot:, 2. The
statement giving such information in a hihlineraphical
dascription of a printed work., 3. A hoot or other
publication that has heen printed,

IMPRINT DATE-=The year of puhlication or printing.

INDEX~-=An appendix to a file+ which contains a list of the
values for one of the Aata elementst, This 1ist is ordere-
in some manner and enahbhles a user to directly access
recordst in the fila which have a particular value for the
Aata element. Nne file may have more than one indeax,

INFORMATION OUESTION=-~Any quastion asked of a reference
librarian that can he answered immediately without
consulting a reference tool, This dafinition, of course,
Aapends upon the question asked and the reference librarian
whom it is asked. As opposed to reference aquestions+,

INPUT-~-The transmission of information from a terminals or
some other device to the comnuter,

INTERACTIVE RETRIFVAL--The user enters his search reqiast*
into the computer from a terminals and receives a prompt=*

" i{ndicating that query* has bheen processed, Respnnse timex
ranerally is less than a minute,. ‘The user then revises the
retrieval request, enters a new request, or requests that
the data located hy the search he outputs,

INTERL IBRARY LOAN--1, A cooperative arrangoment amone
libraries hy which one lihrary may hoarrow material from
another library. 2. The loan of lihrary material by one
lihrary to another lihrary,

JOR-=A specified ~roun of tasks nrescrired as a unit
of work for a comnuter,

JNIMT AUTHOR=-=A person who collahnrates witt nane or more
associates to prnduce a work in which the contrthution of
each |s not separahle from that of the others.,

KEYWORD INDEX--An index+ constructed for a data element+
that contalns values descriptive of the contents of a
document. For Instance, a keyword index might be
constructed for the Adata element "suhject" of a
Yihliorraphic file.

ERIC

Full Tt Provided by ERIC.
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LC=-0=-=The mark on an ‘PAC* notice indicating that no
ILihrary of Congress catalor copy was found in pre=-orier
search for material in scope of NPAC.

LC-0-X=-=The mark on an MPACx notice indicating that no
Library of fongress catalos copy was found for hook=in=-hand
search for matertal in scope of MPACx,

LETTERING==1, In bindinz, the process of markins a cover or
spine with title or title or other distinguishineg
characters, and, in a loose sense, with the accomnanyvine
arnamentation. 2. The result of this process.

LIBRARY OF CONGRESS "LASSIFICATION=-=A system oOf
classification for hooks -aveloped hy the Library of
foneress for its collections, It has a notation of letters
and ficures that allows for alphahstic and/or decimal
rxnansion,

LOG OM ar OFF-=To become connected to or disconnected from
the computer by means of a standard procedure, Lorzine onto
the comnuter might entail providing one's name ani
nasswordx,

LOGICAL EXPRESSION==See compound searchr,

LOST BNOK=-=The record keepineg designation for honks
physically lost and for material not returned 60 Aays after
overdue notices are sent,

MACHINE-READABLE==-Data which can he read hy a davice
attached to a computer, e.r., punched cards or masnetic
tape+,

MAGMETIC DISK==A metal nlate on which data can he recorded
in tracks analogous to those on a phonorraphic record, The
recordinz is done maenetically rather than hy imnression in
the surface. The tracks have addresses and may he Airectly
acrcessed,

“AGMETIC TAPF=-=Tape similar to the tape used in ordinary
tape recordars, Recordine on and retrieval fronm maenetic
tape is sequentialx,

MAINM ENTRY-=1, The prinicipal record usually the author
antrv+, of a bihliorraphical entity, presente” in the form
hy which the entity is to he unifarmly identified and cited,
The main entry normally includaes the tracingx of all other
headings* under which the record is to be represented in the
catalones. 2. The heading under which such a record is
represented in the catalors,

MARC-=MAchine-Readahle Catalosing. A service of the Library
of Conoress providinz catalne data in machine readahble form,




This iInformation is availabhle on magnetic tape to
subscribing lihraries.

MEMORIAL FUND=-=A fund of money created by donations for the
purchase of hooks in memory of speciflied individuals,

MODE--A state o” operation, For instance, two computer moins
nf operation are batch* mode and on-line# mode,

MONOGRAPH--1. A systematic and complete treatise on a
particular suhject, usually detailed in treatment hut not
axtensive in scope. It need not he hihliorraphically
independant. 2. A work, collection or other writing that is
not a seriale,

MONORRAPHIC SERIES--See Series*,

MOUNT--To connect a Aisk pack* or magnetic tape* to the
comnuter system,

MULTIPLE ACCESS FILE-=-A manual or automated files in
which a particular record* may he located if one of
several data elements* is known. This is accompl ished
hy creating several indexes* to the file, For instance,
a multiple access vendor file might typically enable a
user to search by vendor name, vendor numher, vendor
purchase order numbher date of purchase or similar data
elements.

MATIONAL SIRLIORRAPHY==A 1ist of works published in a
country: or, in an extended sense, of works about a country,
by natives of a country, living in that country or
elsewhere, or written in the lansuare of a country.

“ATIOMAL UMION CATALOR--Several sets of reference volumes
containing catalogs entries for titles cataloced hy the
Library of Conesress or by other cooperatine lihraries which
have agreed t5 submit catalog entries to the catalog,

MPAC-=-THE MATIOMAL PROGRAM FOR ACOUISITIONS AMD CATALOGING,
The prorram in which participating libraries notify the
Library of Congress that they are ordering or have received
3 book for which Library of Congress cataloging information
is not currently availahle., The Lihrary of Congress will
then notify the participating library of its intent to
catalog or not to cataloz this item, The proecram is 1imited
to acquisitions from certain countries of publication with
certain imprint dates. Libraries participatine in the MPAF
prosram receive a full depository set of all cards produced
hy the LC Card Division., Also called Title 11=C and Shared
rataloeing,

SA FILE--A machine-readtahle* high enercy physics file
produced and distributed by Nuclear Science Abstracts.
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MGT-=NEW SERIAL TITLFS. A serial#* puhblication with manthly
and quarterly issues ani a cumulative annual volume which
provides information ahout new serial titles atdind to
American libraries,

'iJe-=Sae Mational tinion Catalogr,
“YPL--''ew York Public Library.
OFF-LINE-=Mot in direct contact with the computer,

NM=-APPROVAL-=A pro~ram wherehy material is received fron
vendors on an "on-apnroval" hasis, If, after review, the
material is not selected for purchase, it is returned to tho
vendor.

OM=LINE==In Airect contact with the computer,

ON-LINE SYSTEM=-=A system able to service more than one user
simultaneously. The users generally communicate with the
system throuch terminals which are located some 4istanca
from the computer,

NPEN FMTRY-=A catalor~ entry* which provides for the addition
of information concerning a work whih is stili in the
process of heing puhlished, or ahout which comnlete
infermation is lackine,

NPEN SFT-=An incomnlete set* for which the library exnects
to receive an indafinite number of volumas, As nanposad tn A
Terminal Setx*,

ORNFR NIViISION=--The administrative unit that has charre of
acquiring books and other material by nurchase ard of
keeping the necessary in nrocess records of these adAitinns,

OUT OF PRIMT-=Not nhtainahle throush the resular market,
since the puhlishar's stock is exhausted,

NUTPUT-=The transmission of infarmation from the computer to
a device where the information may he examined and/or
removed. The form of the output may he readahle hy humans
or by machines. Fxamples of the former are tyoewritten or
printed pages; examples of the latter are punched cards or
maenetic tapes*. In the case of CRT* displays, the imaece on
the screen may he photogranhed in order to remove it fron
the device.

NUTPUT RENUEST-=A request by the user to have certain
information presented to him, The information is taken fron
the records+* located by the system in response tn his search
requestx*,
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NVERDUES-=The record keeping designation applied to the
process of notin~ when some circulatine material has heen
returned after the Aus date of its load period,

DAMPHLET RINDIYNE==1, Rinding in which the sheats are
stapled., The term annlies both to pamphlets and to
macazines. 2. The manner in which pamnhlets and magazines
are hound as they come from the publisher; usually stanled,
3. A form of repair* in which material is stanled into a
stiff cover,

PART-=0ne of the subnriinate portions into which a volumex
has heen divided by the publisher. It usually has a special
titlex, half title, or cover title, and may have senarate or
continuonus pacination, follation, or resister, bHut it is
includaed under the cnlleactive title page or cover title n€
the volume which js intended to contain it., It is
Aistinguished from a fascicle* by haineg a unit rather that a
temporary division of a unit.

PARTITINM==A Ajvision of computer memory or some storare
~medium space into two or more non-overlapninm secments,

PASSWNRN==A set nf characters which is entered Yy a user tn
demonstrate that he is authorized to access or alter
information in a filex,

PERINDICAL=-=A serial* puhlication appearins or intended tn
appear indefinitely at resular or stated intervals, usually
rore freauently than annually, each issue of wkich normally
contains separate articles, stories, or nther writines,
‘'nwspanars disseninatine senaral news, and the proceedines,
papers, or other puhblications of corporate hondies, nrimarilv
related to their meetiness are nnt included in this term,

PERIODICAL NEPARTMFNT=-=1, The part of a lihrary where
current issues of periodicals* and other serials* are kent
for readineg., 2. The administrative unit in charse of
handline periodicals, whi-h may include ordering, recaivine,
nreparation for binding, circulation, etc.

PLATING==-The process of pnreparineg and pasting bookplates in
hooks. :
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PREPRIMT--An impression printed in advance of regular
publication, as of a periodical* article, part of a bhool,
or paper presented to a conference,

PRINCIPAL EILE=-=The filex contain.ne the records+* to he
searched as well as the indexes, dictionaries, and thesauri
assoclated with the file,

PRINTER-=A device which can print up to 133 characters ner
line as lines are transmitted from a computer. Lines are
printed at the rate of 500 to 1000 lines per minute,

PRIVATE FILE-=A file* which may only he accessed hy persons
Aesignated by the file manarer+,

PROFCESS SLIP-=A card or slip, sometimes a printed form,
which accompanies a hoolk through the Catalog DNepartment*,
acquiring on its way all the information and directions
necassary for catalorine fully, Also called fataloes Slip,
fataloger's Slip, Cataloeine Process Slip, Copy Slip, York
Stip. :

PRNMPT-=An output*, senerally very short, to a terminal+
whiech indicates that the system is ready to accept the next
request from the user.

PUPLIC FILE=-=A file* which may he accessed hy anyone who has
A terminal available and is authorized to use the system,

oyBLISHERS WFEKLEY--A serial* with a weekly listing of
recent American trade puhlications., It is the book trarde
journal for the United States.

PURLISHFR'S SFRIES-=-A series of hooks, not necessarily
related in subject or treatment, issued by a publishar in
uniform style and usually with a common series title, as
famhridsae Edition, Everyman's Library. Also called Trade
Series and Reprint Series.

PMy-=Saa Pyhlishers 'lerekly=x,

AUERY-=-A request for information from the system., One type
of query is a search request¥*,

NJEUFE=-=A walitine line made up of reauests to he processed hy
the system,

PECALL-The record keeping Aesignation used to reauest the
raturn of lihrary matarial which another user has requasted
or when it is needed for reserve,

RECORND=-=A sroup of data elements* that are stored tosether
hecause they share some common relationship. For example,
in a 1ihrary card cataloes there Is at least one recor”
(card) for each hnok,
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RECOVERY==The procedure that must he followed to transform a
Sackup file* and an historical filex into a principal fFilnx
which is identical in content to a principal file that has
heen damaged,

REFERFMCE COLLECTION==A collection of hool:s and other
material in a lihrary, useful for supnlyine infarmation,
kept torsether for convenience and generally not allowed to
circulate,

REFFRENCE NEPARTMFNT==1. The part of a library in which its
reference cnllection is kept for consultation., 2, The
administrative unit in charse of the reference work of a
library,

REFEREMAE OUFSTION=-=Any question requirine that a Refarence
Lihrarian consult a rafarence tool, As opposed to
information aquestinnx,

PEMEWAL=-=Rachareing of books to the sama horrner at
expiration nf tke previnus loan perio-,

PFPAIR=-=The partial rehahilitation of a work or damaged
hook, the amount of worlk 4one beine less than the minimun
involved in rehindines, Includes such operations as
restorine cover and reinforcing at joints,

REPORT AFNEPATOP-=A collaction of computer pro-~rams used to
create intricate outnut* formatsx,

REPRINT=-=A new nrintinz, without material alteratinn, from
new nr original type or plates, as distinguished “rom conies
made by typing or renroductions made hy a mechanical or a
nhotomechanical nrocess. A textual reprint is one whose
taxt follows exactly that of a particular edition,

RESFARMY LIBRARY==A 1lihrary provided with specialized
material, where exhaustive investigation can be carri=d on,
in a particular field, as in a technoloesical lihrary, or in
savaral fields, as in a university llhrary emnbasizine
sraduate level research,

RESFRYF BNNKS==A dasienation applied to a collection nf
material snecified hy the instructor of an academic course
to he nlaced nn limited circulation,

NESERVE AIPCULATION=-=Cfrculation of a collection of reserve
Yooks limited to a specified period of time; usually 2, 8,
24, or 72 hours,

RESERVE PROCESSINA-=The process of searching, orderine,
char~ine, creating course and author cataloss* or lists an~
shelf lists+* and snecial shelving of bhooks for reserve
circulation*,

89




91

RFSPOMSFE TIMF=-=The elansed time hetween syhmittine A reauect
to the systerm ant rnaceivine the results, itk an on=1inn
system the rasponse tin2 is the perind HYatueen tynin~ the
last character nf tha raaunst an raceivin~ the naxt promnte
at the terminal-,

RETNIFYAL==Tha process ~f locatine an! axaminin~ informatisn
ina filex,

RETRIFVAL NFANTST-=A request to locate an nresent
tnformation which is in a filex, A retrieval reauast has
two parts, a search ronanestx and an outnut raciestk,

PEY|S§EP-=A catalnrar wha checks and corracts wnrl in
nroress, such as the assiTnment of classification numhers+
and preparation of catalo~ entrinsxt, AMso, a cAatalorer or
senior assistant whe ravises filina in the main catalos,

cnf-=Snlective disseminatinn of infarmatincn, " system in
vhich the outnut* accumulated Sy standinT search reanssts+
is periofically “distributed tn the requestors,

nte in a filex informatinn whish

SEARCH==The process of locati
ird in a request,

meets the eriteria*x speciv

SEARRH PRNCENIINE-=Tha plnn nf search used in A particular
library or class nf li-rariaes, aspecially for certain tvnes
or catesories of information searches,

SEARRH RENUFEST--The specificatinn of the criteria* whiech
dascrihe the rncord that a user wishes to see,

WSEE ALSO"™ REFFREMAE-=A diraction in a cataloex from a term
or name under which entries* are listed to another term or
name under which additional or allied information may hr
“ounA,

MGEE" NEFFRENNE=-=A Adiraction in a eatalorx from a term or
name under which no entrins* are liste” tn a t~rm oar nann
nndar which entries are listed, O0Other tarms used are: "Sre
Aross Pafarance, "Sne'" Suhject Nafarence, "Sea' Card and
"Sne'" Nafarence CarAd,

SENUFNTIAL FILF=<A filex vhich is ardarnd in a sincle
saqueance, In arder to access any record in it, 211l
nrecedine recor-s ~ust he passerd over,

aEn)AL==A nuhlication issued in successiv~ narts hearine
qumarical ar chranolnesical dasi~rnatinns an-d inteniad tn
continue indafinitaly, Sarials include nario-icalss,
newspapers, annuals (reports, yearhonks, ete,), the
inurnals, memoirs, nrnceadineas, transactinns, etc., OF
sociatias, and numher~d monomraphic series*,
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SFRIAL CHECK-1N-=The process of record keepine in which the
raceipt of serials* is raco;ided,

SERIAL YOLNIMAS-=A 1ist of serialst held in a collection
includtine volume+,ant parts, and date information,

cco|AL RFCONN=-=A record of the sarial holdings+* of a
lihrary,

CED|ALS NFPANTMENT--The administrative unit in charve nf
handline serialsx, which may include ordering, checkine,
claiming, cataloeina+, preparation for hindine, etc,

Srp1eS--1, A numhnr of separate works issued in succassinns
and realated to nne 3nother by the fact that eack hears a
~rollrctive title renerally apnearine at the head of the
title pace, on the half title, or on the cover, normally
issued hy the same puhlisher in a uniform style, frequent lv
in 2 numerical Sﬂnuonrp Often termed "monocranhic series,’
"yonn~raph seriens, 2. Fach of two or more volumes of
~ssays, lmcturnrs, articles, or other writines, similar in
character and issued in sequence. 3. A separately numhern-d
seauence of volumes within a series or serialx,

SFT--A series* associated by common authorship or
nuhlicatinn., Snecifically, a collection of honks foarmin~ a
wnit, as the works of ona author+ issued in uniforn style, a
file of periodicals+*, related works on a particular suhject,
or unrelated hooks printed uniformly and intended tn be sol-
as a mroun; as, a set of NDickens; a set of works on
sociolory,

QUFLE LIST-=A recor+d of the haoks in a library arraneed in
call numher* ardar, nominally in the arder in which the
Yoanks stand on tha shealves, hence the name,

QUADEN CATALORINR-=Sne "PACK,

TIMPLF RENUEST--A search request* consisting of the name of
nne data alement* and a value ‘or the element, For examnln,
LOCATF AUTHAN MADRPISOM,

CIMRLF ARCFSS FILF--A manual or automated filer such

as a nurchase orler €file in which the only rapid access
to a specific record* is hy searchine the data element+*
(a.@.nurchase ordar numher) which determines the fill»
sequence*, [f a vendors name Is known but not the
sur~hase arder nunher, the purchase order could not bhe
found vithaut a record-hy~racord search frcm the
hYaeinnine to the end of the file,

SlL-=Sra Shelf Lists,




SOFTHARE=-=The computer pro~rams processed hy computer
hardviaresx,

SPACFE ALLOTATIOM=-=Sne storacge allocatione,

SPINE==That part of the cover or nin-diine which conceals thn
sewed or hound edrn nf a hook, usually hearins the title,
and frequently the author,

SPIRFS==Tha Stanford Physics (or Public) Information
REtriaval System, Acronym for the information storaea
and ‘retriaval project.

STAMDIMG OPNFR-=A purchase order for a seriest or terminal
setr vharehy the lihrary automatically receives each new
volume or title as it is nublished,

STANDIMG SEAPCH RENEST-=A semi-permanent search reoiests
that is used to ratriever and output* documents meetine the

search criteria*x as the Adocuments are ardded to a principal
filex,

STORAGE ALLOCATIOM--Reservation of a portion of computer
memory or magnetic disks for certain classes of information,

SURJFCT CATALNCINC-=-That nhase of the process of cataloeines
which concerns itself with the suhject matter of hnoks,
hence, includes classification and the Aetermination of
subject headings»,

SURJECT ENTRY=-=An entry+* in a catalog* or a hihliocranhy
under a headines that indicates the suhject,

SUBJECT HEADING==See Subject Entrys,
SUBJECT INPEY==Spe kaywnrd indexs,

STANFORN UMIVERSITY LIRRARIES==An administrative unit hYeadad
by NaviAd €, Yleher encompassint all lihrariecs at Stanford
iversity with the axception of the foordinate Lihrariess,
Sea FLnnandix N for a complete list of the lihraries at
Stanford,

SUL=-=-See Stanford University Librariess,

SYSTFEM FAILURE==An unanticinated malfunction of some part of
the system, An nccasional side-effect of system fallures is
lestruction of or damave to the contents of filass,

SYSTE!* PROGRAMMER-=0One of the people resoonsihle for the
desirmn, develonment, and maintenance of the system,

TEPMINAL=-=A noint in the system at which data can either ha
entered or output., For instance, typewriters and CRTs
lavices nay he terminals in an on-line computer system,
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TERMIMAL SET--2 set* with a 14afinits nunher of volumes, soma
n€ vhmich a library mhv not yet possess. As onnnsed tn A
Carialzx,

TeXT=-"NITIH==TOo rearranTe tovtual Aata far machine
innut or nutput, that is, to dalnte, insort, or
reaposition data, svmhols, or characters.

T|{T1€==1, In the hrnad sense, th2 nan n€ a wnrt, includtin~
any alternative title, suhtitle, or othar assonciated
descrintive matter nracedine the author*, olition, nr
imprint* statement nn thn title pace, 2, In thke narrow
sensa, the name nf A vworl, axclusive of anv alternative
title, suhtitle, or nthar assnciated Anrgcrintive natter on
the title pave, 3, In countin~ lihrary material, on~ unioy~
vork, irraspective nf the numher of volumi=as* and/or coniens
nf that wor',

TITLE EMTRY-=-TRe record of a work in a catalos or A
hinlin~rranhy under the titles, sonarally he~innine with "~
fFirst word vwhich is not an article., 1In a card catalner* A
title entrv+s may he a main entry#* or an added antrvr,

TITLE 11==Titlae 11=7 of the Yiphar Education Act of 1985,
CSnp "DACK,

TITLE 11 CARNS=--The catalo~ cards received fron tte Libhrarv
of Congress “y lihraries narticipatine in the “DAfCX nro~ram,

TITLE 11 FILF-=1 file nf Title 11 cardsx,

TOPIC INDEX-=-Sea keyworAd infex*,

TOACING=-=1, In the hrnad sense, any recard Af entries*x or
raferences that “ave heen made in connection with the
catalnsine* nf a particular ‘rork or nuhlicatinn, or with
nstahlishine*r a particular headinex, In th~ narr~' sonse,
tho rncord on the nain entry# nf the additional headines
under ich the puhlication is reprasantad in the catalncx,

TRAMSACTIOMNS=-=A44itinns, deletions and modi<ications of
information in a filex,

LS--See Union List of Serialsx,

HPPATE~=Tn add, delete or modify information in a filex,

MION CATALOR=--1, An author or a suhject catalosx of all the
hool's, or a selection o€ hooks, in a «ronp of libraries,
covaring honks in all fields, or limited by suhject or tyne
n¥ material; ~encrally astahlished hy coonerative efinrt,

7. * ecentral cataloe,
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UMIOM LIST OF SER|ALS-=A cataloex, in alnhahetical authar or
title arranecenent, n€ oarindicals+ to h~ found in the lUnit~-
Stateas and "anada., Mivas catalo~ Aagscrintinn nf nmach titl~
and names of likraries whink hnld the nearindical,

UMIT CAPNe=r hagjic catalors cards, in the Snrm a” a main
antry%, which whan “unlicated nay he us~! 2s 3 hass for all
nther entrisst for that wor' in the cataln~ hv the

Additinn 0f thn annranriate headinos+t,

NSFD SERVINES-=The activitins and Aivision of the lihrary
wthich Airectly serve tke public, i.n., circulations ani
refarence.

YOLUMFE-=1, In the hihlin~ranhical sense, A hoaol
4istinruished from athar bhnol's or from other majnr divisinns
nf the samne vork HYv having its own inclusive title naera,
hal€ title, covar title, or nortfolio title, and usuallwv
indapandnnt na~inatinn, foliatinn, or reristoar., This —ainr
hinliorranbical unit may bhave heen Ansi~rnatad '"part" Hv the
suhlisher, or it may include variois title pares ar
nacinations, 2. In the material sense, 31l that is
contained in ane Kindine, or portfelin, atc., *tother it he
as ori~inally issund or as hound after issue, The volu—r =3
3 nmaterial unit mAay not coincide with the voluym~ as 13
Yihlineranhical unit. ‘“hen a physical unit Anci~nated
"Sart*" hHy the publisher is tnn larwe nr tono extensiv~ tn hn
Sound with one nr mnra nthers, it is called a valime in
collatinn, hut in contents and potes the puhlisher's
dagirnation is follovmd, 3, For library statisticnl
nurnnses, anv printed, tynewritten, ninrnrraphad, ar
arocessed vwor!z, HSound or unhnund, ubich has heen catalorn-
and fully prenarad far use., In connnctinn with
circulation*, the term volume annlies to 3 nannhlet nar A
neriodical+ 3as well as to a bhook,

AMT LIST=-=-1. A file recordine honks an+d other naterial
cthich are to he purchased when “un-s are available, nrireas
kave bY2ean reduced, or nuhlications ar~ availahle, Alsn
knovn as "laitine List, Yant File, Pnssible Purchase File,
Nagidaprata. 2. A list of hnols or otber materinl that a
library wisheas to acauire Yy exchanaex,

YEIGHTED SEARCH RFOUEST-=A form of cormonunt search reaiinsts
The simole search reaunsts* malZine un the wejrttnd saareh
request are assiened scores, The search criteria* are
satisfird when the scores for the satisfisd si—nle seara-
requests equal or exceed the score assicned tn the vejs-tnd
search request,

HYYLPIIN==An on=-1ine system* provided Yy the Stan€or!
~arnutation Teanter for the maninulation nf files containin-
alnphanumericalr information,
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APPENDIX B
PRELIMINARY ANALYSIS PHASE METHODOLOGY

There are five major sequential tasks in the Preliminary
Analysis Phase of System Development. These tasks are:

1. DETERMINATION OF THE GENERAL OPERATING REQUIREMENTS of
the organization. These requirements are stated as
objectives to be met, products to be produced, and services
to be provided.

2. STUDY AND DOCUMENTATION OF CURRENT OPERATIONS. This
task, called fact finding, involves interviews with all
levels of operating personnel and results in the compilation
of organizational, procedural, and statistical information.
This information is used as a basis for determining the
detailed operating requirements of the organization and for
performing detailed analysis.

3. STATEMENT OF LIMITATIONS. From the analysis of current
operations in relation to requirements a statement of
limitations is derived., There are several kindis of
limitations.

a. Requirements are met but not at the level of efficiency
or service desired.

b. Requirements are not met at all.
c. Requirements are not met adequately with the systenm.

The objective here is to identify those areas which could
benefit from computer support and manual improvement. The
purpose of library system development is to produce tools to
eliminate limitations or reduce their effect.

4. LONG RAMGE SYSTEM SCOPE. Areas of critical need are

determined by establishing priorities among limitations. A

Long Range System Scope is created by lookling at the total

need against the constraints of time and cost. This scope

communicates what needs to be done in system development and ;
what needs to be researched. The objective of the scope is

to state what is included in a system designed to deal with

existing limitations.

5. FIRST IMPLEMENTATION SCOPE. It is not possible or
desirable to deal with all areas of need or to develop all
aspects of a system before implementing a part of the
system. Aside from the constraints of time and money much
of the design in the long term results from continued
research and from statistical information that only computer
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manipulation can generate, It Is important in a first
implementation to strive for an optimal Integration of
computer and manual resources so that the areas in most need
of computer help are aided and means for further research
are provided.

In order that these five tasks are executed efficiently
certain standards are imposed which reflect the methodology.
Because of voluminous data collected in fact finding,
standards were set for the recording of information.

Basically, these standards are:

l. The use of standard symbols for the representation of
processes in flow chart form.

2. The use of common forms for the representation of ‘
statistical data.

3. The use of special formats for the narrative |
description of files, documents, and processes. 1

The application of these standards can be seen by looking at
Appendix C, DOCUMENTATION OF THE CURRENT LIBRARY SYSTEM.

The analysis of the current system in relation to
requirements Is summarized as follows. First, individual
processes are evaluated and limitations are identified. " For
example,

e ey

1. |Inefficiencies in the manual system due' to constraints
such as:

a. Single access files

3
;
¥
»
4

b. Proliferation of files
c. Need for control informe:ion (e.g. activity reports)
d. Need for improved forms quality and standardization

2. Frequently performed activities as candidates for
computer support or manual improvement.

3. High cost areas If the cost can decrease based on
computer support.

4. Bottlenecks 'n the processing flow.

Next the entire system Is evaluated and the following are
identified.

1. Duplication of effort (Processing and Files)

2. Inefficlient work flow

ERIC

Full Tt Provided by ERIC.
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3. l!lnnecessary nrocessing

b, tnadequate information for Adecision making

5. The need for increased service or aiditional services

The long term scope is an overall apnroach for d=alina with
the limitatinns which have heaen ldentified, The plan for the

first implementation scope is a choice which viclds the
hirhest return on investment and the best possible reductionr

of limitations In the short term,




APPENDIX C
Documentation of the Current Library System 533/300

(Sample pages only)

INTRODUCTION TO APPENDIX C (EXCERPTS)

Following are samples of five different forms used in
the current system analysis included as Appendix C of the
scope document:

1. Sample Flow Chart
(Music Cataloging)

2. Sample Process Description Form
(Music Cataloging)

3. Sample File Description Form
(Shelf List=-Music)

L., Sample Document Description Form
(Card Set)

5. Sample User Services Survey Form
(Math=-Stat Library)

The full Appendix C is six volumes of analysis data:

Volume I.....Acquisition Department

Flowcharts
Volume Il....Acquisition Backup
Volume |Il...Catalog Flowcharts

Volume IV....Catalog Backup
Volume V.....Government Documents
Volume VI....User Services

This documentation updates the 1967 System Study. It
will be used as a basis for further study in the Detailed
Analysis phase.

The backup volumes contain data on files, processes and forms.
The flowchart volumes also contain data on personnel
expenditures and organization.

Files, forms and processes each have a unique number which
is shown on the sample analysis forms. Certain sections of
the forms (e.g. File Usage Characteristics of the file
description form) will be completed during the Detailed
Analysis Phase. Sets of this documentation are maintained
in the respective departments and updated as changes occur.
It is anticipated that this material will be used for con-
tinuous training and orientation of new personnel and in
the analysis of procedures.
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Stanford Lniversity Librarics PL.13
Automation Division -

PRCOCESS DISCRIPTION FOxM

- NPTVIS i

-

1. Process name: Music Cataloging

2., 1Inpucs; Books
Order Slip (D1.16)

3. Outputs: Instruction Slip (D1.23)  Books

Catalog Copy (D1.2) Library Notification Slip
End Processing Slip
4, Tiles used: AACR Rules (FL,1) L.C. Subject Catalog (Music) (F1.10)
Music Catalog (F1.33) L.C. Class Schedules (F1,11)
L.C., Printed Catalog (Fl.12) Cutter-Sanborn Tables (F1.7)

Union List of Serials (Fl1,32) Music Shelf List (F1,26)
New Serial Titles (Fl.32)

5. é%%bé%gnyt Headings (F1.13)

2,0 Prpféssional
1.0 Library Assistants

b., Description:

Music Cataloging is donme in the Music Library by Catalos,
Dep. . tment personnel on permanent assignment to the Music Library.

In 1968/69, 2721 new titles were cataloged and 13,067 cards

were filed in the Music Catalog and Shelf List (including the
archive of recorded sound).

Analyst _ EAM

« AD-1 (12/69) Date 1/10/70
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1. DOCUMENT NUM&ﬁN&

Stanford University Libraries
Automation Division Dl.2

DOCUMENT DESCRIPTION FORM

2. DOCUMENT NAME: Card Set
3. DOCUMENT NUMBER:
4, NARRATIVE DESCRIPTION:

Consists of the main entry card and all added entries, subject entries,
shelf list cards and other miscellaneous cards as traced on the main entry
card. Also includes any cross reference cards made to headings within

5. H&lﬁ&'&"{“'ﬁ&f{foﬁ?ok was cataloged.

a) Crecated by b) Volumes

cpartmentj Functionz Process

Catalog
Department - Cataloging

Average Peakl Frequency [ Peak Period

7‘08,018/ r. l Daily ] None

m Single - Each card is separate.

No. oi copies

DOriginal of Multi part document

DCarbon of Multi part document Original Document Naric

sl

6., DOCUMENT USE:

a) Processed by b) Disposition

Department /Function fProcess | Disposition (filed in, sent to, ctc.)
S E—————_

Catalog Department Sent for filing in Stanford files,
to the Library of Congress and other

locations. Sent for refiling into

Stanford files as a result of added
DD added 0 [BE recatalaoeine g

catalog maintenance operations.

AD-2 (12/69) Analyst RCP

Date 1/14/70
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0 acdrdo impossivel.

Pradg, Al_lt«‘_mip Lizaro de Almeida,

PAVESE, CESARE, 1908-1950.

Prado, Antonio Lazaro de Almeida.

- - ————

PQ835

S

Do

Almeida Prado, Antonio Lizaro de
see
Prado, Anténio Lizaro de Almeida.

Prado, Anténio Lizaro de Almeida.

O acérdo impossivel; ensaio sohre a forma inteina e <Oine
A846Z77 * formna externa nz obra de Cesare Pavese. Assis, Faculdiwe
' 1" do Filosofia, Cicncias e Letras, 1966.

205 p. 23 em. port. NCr §5.50

Bibliography : p. 199-204.

. 19,05-1156 . _
1Pavese, Cesare. 4 1. Title. WA |-

vPQ4835 AB46ZT7 8587.9°1209

Library of Congress Q dm

- Sve ~—— P Tt et s dnsm i

(B GS-5

(LACAY G5~Giiis,

03-911,3

—————— - e
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} Prado, Antonio Lizaro de Almeida. L L
4 PQu835
{ A846Z77
Prado. Anténio Lizaro de Almeida, e e
“ Staok PQ"|'835
! A8L6Z77

Prade, Antonio Lazaro de Almeida.
swk  PQUB35 O acordo impossivel ; ensaio sobre a forma interna e sobre
. ABu6Z77 ® forma externa na obra de Cesare Pavese. Assis, Faculdade
de Filosofia, Cic¢ncias e Letras, 1966. '

Staok 205 p. 23 ecm. port. NCr $5.50

. (BB 68-5)
] : . (LACAP (S-01G9)
é V . Bibliography : p. 199-204.
i 74
L ﬁ*; ; _ 1q0g~\250 i
‘» 1."Pavese, Cesare. & Title. WNUC L‘.\q‘ i
1 Sheli Li&l . N
| S “ vPQ4835::\846ZT7 ‘ 8587.9'1209 68-91138
Official .
] gheif List  Library of Congress O 1z . .]

ERIC

Full Tt Provided by ERIC.
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Prade, Antonio Lizaro de Almeida.
PQL835 O acordo impossivel; ensaio sobre a forma interna e sobre
AS46277 * forma externa na obra de Cesare Pavese. Assis, Faculdade
do Filosofis, Ciéncias o Ietras, 1966.

205p. 23 em. port. NCr §3.50

(DB G8-5)
. (LACAP G8-04G9)
Bibliography : p. 100-204.

. ﬂci-\‘\SO ‘)_‘: /\ .

1skavesg, Cosare. o L Title. - nAC i

“ e AT
vPQI835!ABL6ZTT 8557.9°1209 68-91133
Library of Congress O a1 T -

Prado, Antonio Lazaro de Aln:cida.
PQL835 fO acordo impossivel; cnsaio sobre a forma interna e sobre
a forma externa na obra de Cesare Pavese. Assis, Faculdad
A81+§Z77 do Filosofia, Cicncias o Letras, 1966. K °

Sie
oA 205 p. 23 ecm. port. NCr §3.50

(BB 65-3)
Dibliography : p. 199-204. (LACAT 65-0409)

) 19651450 N

1.'Pavese, Cesare. R Title. ‘.\) ’\,\Q ‘h P N
vPQ1835 AS46Z5T $557.9°1209 65-91138
l.ibrary of Congress O (I o
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STANFORD UNIVERSITY LIBRARIES AUTOMATION DEPARTMENT

USER 5ERVICES SURVEY
JANUARY, 1970

A. General Information

l. Service point: Math - Stat Library
2. Number of volumes in collection: 19,902
3. Number of full time positions: 4

B. General Circulation Information

1. Number of charges 68/69: 15,841

2. Distribution of charges: b

a. morning: 40
b. afternoon: 30
c. evening: 10
d. maximum/hour: 15
3. Number of overdues 68/69: 5/day

4. Number of holds/recalls 68/69: 25/day

5. Number of bills for lost/not returned books 68/69: 4/quarter

6. Number of delinquent bills 68/69:

C. Reserve Circula:ion Information

1. Number of volumes placed on reserve 68/69: 260/quarter

2. Number of reserve charges 68/69: 6,520

3. Distribution of charges:
a. morning: 12

b. afternoon: 10

c. evening: 6

d. maximum/hour: 8




USER SERVICES SUKRVEY :
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D. File Information

l. Cumulative files:

: FILE y CURRENT SIZE f
a. i catalop(s) i 41,300 4
b. | shelf iist ‘ 10,700 !
c. § serial holdings . 523 |

d. serial check-in ¢ 325

other

g l

index to uncat

material . 3,000
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|
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2. Dynamic files:

b FLLE h AVERAGE STZE B MAXTMUM SIZE
a. !general charze ;l _11—00 _‘ 1400 i 2
b. Ereserve charge g 12 i 29 g
c. grescrve shelf i ! s
! list i i :
d. %reserve course ? 30 sheets ‘ 40 sheets :
e. gjreserve author 5‘ e i
f. éother X '

(

!“_
|

r‘
J

2 3

.
S X




USER SERVICES SURVEY
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E. DPcrsonncel Information

l. Number of positions in full time equivalents: 4

2. Personnel Distribution:

f 5 Paging -
Number Position Ref ¢Circ! Reading
A ¢ i Shelving ! ‘ _

g

40% 3 !

) ' ]

5. * %k %k %k

407, ¢ y )

1 Library Services | e
Assistant 5% 70% 15% 10%

IIIIIHIIIIIIIHHHHHHHIHHHHHHHHiIiillllliil|I|iiiIIIII[IIIIIIIII|I|iii||ll|ii"|||||
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TOTAL POSITIONS .9 § .95 l .85
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APPENDIX N

THE LIRRARIFES OF STAMFORD UNIVERSITY

STANFORD UNIVERSITY LIBRARIES
RIRLINGRAPHIC OPERATIOMS
Acquisitions Pepartment
Binding and Finishine NDivision
Fxchanese Nivision
Gift Nivision
Order Division
Serial Records Division
Catalog Department
Catalog Production and Maintenance
Meyer and Overseas Nivision
Monneraph NDivision
Serial Nivision
Spectal Coilections Nivision
Special Materials Nivision
CENTRAL SFRVICES
Sirculation DNepartment
Financial Office
General Reference Department
current Periodicals Service
Reference Desk
Asian Languages Library
Brises Library
Classics Library
Communications Library
Graduate Program in the Humanities
Memorial Church Library
Modern furopean Languares Library
Tanner Philosophv Libhrary
West Political Science Library
novernment NDocument Nepartment
Faderal Nocuments
Foreizn Documents
Internatinnal Nacuments
State Nocuments
.S, flassification
Microtext and Mev'spapers
Special follections Nepartment
Institute of American History
Jones Library
University Archives

UNDERGRADUATE ANMD RRANCH LIBRARY SFRVIMES

Art and Architecture Library
fuhherley Education Library
Main Branch

//71114




115

“Ylomen's P,E, Library
Meyer Memorial Library
Audio Division
" Audio Services
Circulation Division
Reference NDivision
Music Llibrary
Music Library
Archive of Recorded Sound
Science Department 1
Branner Geology Library
Computer Science Library
Duiley Herbarium Library
Engineering Library
Main Branch
Electrical Englneering/Solid State
Engineering Fconomic Planning Library
fuecezenheim Aeronautics/Radio Science
Ryan Nuclear Technoloszy Library ‘
Falconer Biology Libhrary : i
Main Branch
Systematic Biology Library
Math=-Stat Library
Physics Library
Main Branch
Hansen Microwave Lab Libhrary
Plasma Physics Library
Swain Chemistry Library ;
Main Branch i
Chemical Engineering Library
Hopkins Marine Station Library
Inter-Library Loan
Technical Information Service

COORDINATE LIBRARIES

Food Research Institute Lihrary

Hoover Institution Library

Jackson Library of Business i

Lane Medical Library ;
Main Branch '
Anatomy Library
Medical Microbiology Library

Law Library

Stanford Linear Accelerator Center Libhrary

ERIC

Full Tt Provided by ERIC.
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APPENDIX E

THE STANFORD LAW LIBRARY == A POTENTIAL BALLOTS AND SPIRES
USER

e

I. Legal Information Retrieval Overview
I1l. Proposal for an International Legal Studies
Data Collection
I11l. International Legal Studies Searching at
Another Law Library
IV. Library Automation and the Stanford Law Library |
V. Conclusion

"y

l. Legal Information Retrieval Overview

Law is one of the fields most heavily dependent upon
libraries. The lawyer, judge, legislator, student and
teac'~. constantly need to determine how problems have been
resolved in the past, what rules have been established to
solve new problems, and where gaps or inconsistencies exist
in the legal structure.

lo one lawyer can afford to maintain a library large
enough to answer all his questions. The typical lawyer
visits his local law library an average of twice a week.
Many companies exist to supply law libraries with indexes,
digests, annotations, and citation indexes. Law schools hire
their professors primarily from the staffs of law reviews.
One of the skills essential to law review work is expertise
at legal research.

Numerous attempts have been made to introduce
computer-based information retrieval systems into the legal
research field. Only one commercial system has met with any
success. The Aspen System Corporation has established and
every month updates keyword indexes to statutory material.
They sell research services primarily to state legislatures.

There are a number of characteristics which have helped
to make the Aspen project successful: (1) legislative
material has never been indexed on a national basis, (2)
because of the terse and impersonal language of statutes
they lend themselves to full text analysis, (3) contacts
were established with state legislatures before beginning
the project, (4) legislators historically entrust their
research to others, and (5) legislators need crmplete and
accurate research carried out many times a monch.

Computer services which have merely duplicated the work
of already existing manual systems have been unable to
compete because of the high cost of computers. Systems that
have relied on manual indéxing have been criticized because
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the indexing was done by poorly paid, untrained or
incompetent indexers. tany projects have been undertaken by
one individual and abandoned when that individual lost
interest. The professor who does his own research in his
field of interest generally likes to do research and is not
willing to entrust it to a computer. The lawyer who only
occasionally does research tends to forget how to use a
computer-based system between uses.

Before encouraging the creation of a legal information
file the following points must be established: (a) that it
fills a real need, (b) that computer operations are
economical and (c) that the data base is created and used by
more than one person.

For further information concerning lega’ research
habits and legal information retrieval systems see '"Research
Habits of Lawyers', Morris L. Cohen, Jurimetics Journal, Vol
9, Mo &4, June 19€9, pp. 183- 194 and "Legal Information
Retrieval", Aviezri S. Fraenkel, Advances in Computers, Vol
9, 1968.

Il. Proposal for an International Legal Studies Data
Collection

The following is a resume of an interview with Prof, J,
Myron Jacobstein of the Stanford Law School. GCecause of his
interest in establishing a computerized data collection, his
comments warrant serious consideration in the Current
System Development Process.

1. At the present time it is extremely difficult to
carry out comprehensive searches of periodical literature in
the field of international legal studies.

2. One of the reasons for the difficulty is that there
has been an explosive growth of literature in this field.
Ho publishing company has done an adequate or thorough job
of indexing and few law libraries can afford to hire
indexers with expertise in international legal studles.

3. The Stanford Law Library would like to hire an
expert indexer. If the results of his work could be accessed
by or sent to other law libraries, then it would be easier
to find funds to support such specialized indexing.

4. The indexer would have a list of descriptive terms,
He would go through new acquisitions article-by-article and
chapter-by-chapter preparing items to be added to the
collection., It is estimated that he would prepare between
fifty and one hundred items per month,

5. An item would consist of the author or authors,




date, title, journal or book in wkich the article appeared,
and a list of descriptive terms.

Citations to prior acticles would not be included.
A typical item would be assigned from fiv> to ten
descriptive terms.

6. It is not anticipated that bibliographic items would
be available in machine readable form for input from other
1aw libraries or from governmental agencies.

7. It is anticipated that once an item had been entcred
into the data collection that it would not be modified.

8. An author index and descriptive word index would be
maintained provided that searches could be 1imited by date.

9. Professor Jacobstein anticipates that most searching
would not be done by the researcher but by the law librery
staff. Tke reason for this is that the librarian is more
likely to know what to ask for and how to use the system.

10. It would rarely be necessary to have rapid
turnaround. |If the researcher left his request with the
librarian, che librarian could carry out all searches at
some aswigned time 2nd present the results to the researcker
the next day.

11. The actual data collection search should be
iterative so that the librarian could interact with the
collection, rephrasing the request when necessary, in order
to minimize iterations involvinns the researcher.

12. then searching the data collection, the library
staff would select terms from the same thesaurus (nanually
constructed) as used by the indexer.

13. The search language presently used by the system is
adeauate for legal searching. A typical search reauest
aight be: INTERNATIONALIZATION AND (CANAL OR VATERWAY) AFTER
1963.

14. It would be nice to permit standing search
requests, but it is doubtful if this is economically
feasible.

15. Any technique, such as attaching the data
collaction to the computer only at certain times in o ler
to minimize costs, would be appreciated,.

16. Since search requests would be exhaustive rather
than cursory, it is expected that an average search would
result in at least ten itemns retrieved,

17. Tlere is no nced for automated thesaurl or synonym
dicrionaries.
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18. Professor Jacobstein does not feel that he can
estimate how many researchers would submit requests or how
often they would do so.

19. He anticipates that after a number of years, the
Stanford Law Library would receive search requests from the
Pacific coast region of the United States.

i{11. International Legal Studies Searching at
Another Law Library

The following is a resume of an interview with Thomas
Reynolds who is in charge of services at the UC Berkeley Law
Library. Since the University of California Law School at
Berkeley specializes in international legal studies, it was
felt that the library staff might be aware of the research
habits of the law school staff in this area.

1. The UC Berkeley Law Library is different from the
Stanford Law Library in that the library staff does not do
research for the professors. Consequently, Mr. Reynolds
could only say that he had not heard coments about any
difficulties in researching international law questions.

2. Yhen asked whether researchers at the law school
would use the Stanford 4ata collection proposed by Mr.
Jacobstein, he could only think of two professors who might.

3. The UC Berkeley law library does not have anyone on
its staff with special competence in the filed of international
legal studies.

4. When Thomas il. Martin (SPIRES/BALLOTS Project) was
a law student at Berkeley, he found international law to be
the most difficult field in which to do research. The reason
for this was not only poor indexing, but also that the source
materials were spread hetween many libraries, each with its
own indexing scheine.

IV. Library Automation and the Stanford Law Library

The following is a resume of an interview with Prof. J.
Myron Jacobstein of the Stanford Law Library. Since the law
library has shown an interest in using the in-process file
of Project BALLOTS, it was felt that the needs of the law
%At{ggg should be considered in the next version of SPIRES/

1. The law library would be willing to turn over




2. The law library, when ordering a book, would send
whatever information they had concerning the book to some
central office.

3. The book would hopefully be delivered directly to
the law library. The library would then notify the central
office that the book had arrived.

L. Prof. Jacobstein would like to be able to find out at
any time the amount of money he had left in his purchasing
account.

5. He would like to he able to discover before ordering
a book whether or not one of the other libraries had ordered
the book.

6. Periodically he would like to know what books had
been ordered and not delivered.

7. Periodically he would like to know the amount of
business conducted with each vendor during the pericd and
the performance statistics of the vendor.

8. He would like to receive at least the Library of
Congress card number or, if possible, a copy of the catalog
card for books ordered by the law library and cataloged by
the Library of Congress.

9. For books that are ordered but not yet cataloged by
the Library of Congress, he would like to be notified as
soon as the Library of Congress has cataloged the book.

V. Conclusion

In conclusion, there have been a number of attempts to
create legal information retrieval systems. It appears that
the Stanford Law Library might become a user of both the
Generalized Information Storage and Retrieval System and the
Library Automation System. MNone of their neceds have been
overlooked in the SPIRES/BALLOTS scope.
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APPENDIX F

STANFORD LINEAR ACCELERATOR CEMTER PARTICIPATION IN SPIRES
By Louise Addis

(SLAC Library)

The special characteristics of SPIRES as a Physics
Information Retrieval Project were outlined by F.3. Parker
in the 1967 SPIRES ANNUAL REPORT, as follows:

"Five features characterize the SPIRES project and
serve to distinguish it from other on-line information
retrieval projects. The first is the strong behavioral
science emphasis . . .

The second distinguishing feature is the data base to

be used in the system. The first criterion for select-
ing the data base is to be responsive to user needs,
finding out user priorities rather than starting with
assumptions that may not apply locally. . .the second
criterion ... is to take advantasge of whatever data
bases are available in machine readable form that may be
of some value to our users. . .

The third distinguishing feature of the SPIRES
is its focus on the development of adequate computer
systems software and applications programming. . .

The fourth distinguishing feature can be stated
negatively. There is no local manual indexing. It is
felt that what manual indexing is done would, in the
interests of standardization, be bhetter left to the
developing national systems rather than attemnting

to index at a local level. Instead the concern is
with adapting to on-line retrieval whatever

indexing procedures are available or can be made
available, and with indexing that can be done by com-
puter (e.g., using title words in conjunction with word
stemming and synonym dictionary procedures and using
citation indexing procedur:s)...

The fifth distinguishing feature is the nature of the
liaisorn with relevant library operations and library
automation projects. The project has excellent liaison
with the SLAC Library . . ."“

In keeping with the basic philosophy of SPIRES, the needs
and priorities of potential SLAC users were explored in a
series of interviews with SLAC physicists. A summary of

thelr response is found in the first SPIRES ANNUAL REPORT.
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In accord with interview findings, high priorities were
given to the following data bases:

1. SLAC preprint collection
2. Nuclear Science Abstracts
3. Journals (at that time it was thought that the T | P ’

tapes would be available to SPIRES)
4. DESY High Energy Physics Index

The DESY INDEX was later moved up into second place as the §
excellence of its keyword indexing and the completeness of i
its coverage of the high-energy physics literature became
evident. A samplec data base of NSA was created but a full
NSA data base was moved down on the priority list because of i
its size. NSA, with its interdisciplinary coverage, f
contains on the order of 50,000 entries/year (against the f
9,000 entries/year of the specialized DESY INDEX). Journal i
tapes have not yet been available at a reasonable cost;

however, the high-energy physics journals are thoroughly
covered in the DESY TAPES.

We believed then and still do that the SLAC PREPRINT
COLLECTION plus the DESY INDEX would most closely meet the
goals of providing a specialized user population (SLAC and
Stanford high-energy physicists) with access to:

1. The most timely information -- preprints.
2. A large enough specialized data base to permit
exhaustive retrospective searches.

The choice of these two high-energy-physics data bases would
allow comparison of the effectiveness of two types of
subject search: ?

1. Title word, author, and citation searching in a
file (preprints) in which no manual indexing had
been done.

2. Keyword, title word, and author searching in a file
(DESY) in which extensive professional keyword
indexing was provided.

Citation search capability for the preprint data base was
regarded as particularly important since no "manual"
indexing was planned for that file. The presence of
citations would allow another subject approach (in addition
to title word) to preprints. Libraries on the Stanford
Campus were already subscribing to the vast,
interdisciplinary SCIENCE CITATION INDEX Iin Its printed
version (3,900,000 citations/year, approximately

$1200/ year).

In physics, the citation search has several utilities:
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1. General subject searching.
2. Tracing the fate of a specific piece of work.
3. Checking on whether a particular author is
doing work that others find useful. ("Publish
or perish" is giving way to "be cited or be sunk".)

As more physicists discovered SCI's purpose and utility, we
found ourselves struggling through more and more manual
searches in its profoundly unsatisfactory pages (the print
is submicroscopic, it is always far behind, and references
are skeletal and must always be looked up again in a second
source to locate titles). We welcomed the potential
capacity of SPIRES to allow us easily to bring these
citation searches up-to-date in our own preprint collection
(a year or more ahead of the printed index).

Originaliy It had been planned to allow citation searching
in the same detail as in the printed SCI (by author and all
types of papers). This proved technically difficult and the
input too time consuming. We therefore limited citation
input to bona fide journal references which could be entered
and searched as simply a CODEN (for journal title), a volume
No., and a first page No. Since the references on preprints
are frequently sloppy and inaccurate, and since they will
eventually appear in the printed SCI, this compromise seems
a reasonable one to make. It does, however, make it
impossible to do citation searching on conference papers and
on preprints, and, of course, we cannot do a citation search
by author.

The ultimate SPIRES system, should, of course, allow for the
inclusion of the complete SCIENCE CITATION INDEX... if only
for the benefit of the Medical School where it is perhaps
most heavily used in printed form.

Then, to reiterate, our goal as SLAC users was creation of
data bases oi the most timely material, and one large enough
and complete enough (with a professional subject index) to
allow a thorough search to be made on any high-energy-physics
topic. The chosen materials were:

1. SLAC preprint collection (3,000 documents/year)
Searches to be utilized:
a. Author
b. Title word
c. Report number
d. Citation
e. Date

2. DESY HIGH ENERGY PHYSICS INDEX (9,000
documents/year)
Searches to be utilized:
a. Keyword (up to 23 assigned to each
document)

ERIC
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b. Title word
c. Author
d. Date

Since March 1968 a data base containing the SLAC Preprint
accessions has been regularly created and maintained (weekly
as permitted by hardware and software development). Input
has been via the 2741 terminal located in the SLAC Library.

This preprint data base currently contains bibliographic
information and citations for some 6500 documents, including
all the high-energy physics preprints received in the SLAC
Library for the period March 1968 to the present.
Approximately 1000 documents are reports, preprints, and
translations produced by members of the SLAC staff. The
annual cumulative list of SLAC pubiications is produced from
the SPIRES data base by a batch program,

Speciflications for the conversion of the DESY FILE to the
SPIRES format were completed in June 1969 (see iist of
SLAC-SPIRES documents). Though the programming has been
nearly completed for the conversion, the data base has not
yet been created.

In late 1968, SLAC proposed to and received a special grant
\ from the AEC to begin printing and mailing (under the

! sponsorship of the Division of Particles and Fields of the
American Physical Society) a weekly list of preprints
"preprints in Particles and Fields (PPF)". PPF began
publication in January 1969. Master copy for the list is
produced each Thursday from the week's SPIRES input data
set.

PPF is currently used by nearly 1600 high-energy physicists
and preprint libraries in the wWestern !lemisphere {including
SLAC). The results of a questionaire sent to subscribers
indicates that PPF is a success among high-energy
physicists. (One enthusiastic user described It as '"the

; hest thing to happen in physics information in 50 years").

’ A popular feature is the "Anti-preprint" list which lists
when and where previously announced preprints are published.
Though PPF is not an integral part of the SPIRES system

but a byproduct (which we would produce anyway, though more
laboriously, without SPIRES), the enthusiastic response of
the wider high-energy physics user community to "even a
listing" of preprints Is significant.

USER EXPERIENCE -- SPRING 1969

The SPIRES search and the preprint data base were
sufficiently developed by Spring 1969 to put to the test of
P actual physicist users. (At that time, SLAC had only 2 or 3
4 on-line terminals outside of the library whereas there are
now 23 such terminals.)

ERIC
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About 1200 people are employed at SLAC. The SLAC Library
has a staff of 11. The "user population" for a SPIRES (with
only a high-energy physics data base) consists of some 90
Ph.D. high-energy physicists (including about 20 temporary
visitors from other labs), 25 <raduate students (Ph.D.
candidates) and up to 8 members of the SLAC Library staff.

The two-mile linear clectron accelerator itself is a
scientific instrument used by experinental high-energy
physicists to conduct their research. Theoretical
high-energzy physicists do not use the accelerator but ﬁi
concern themsclves with explanation and preliction. Since a |
high-enersy physics experiment on a lar«e accelerator nay
cost In the $100,000 range to perform, it is essential that
work not be duplicated or undertaken unnecessarily.
Therefore, keeping up (with preprints) is essential to the
high-energy physicist.

v aanane o o e

The physicist users are as a froup:

a. Very busy, irregular in their working hours
Fxperimentalists, for instance, must work all night
somet imes. Theoreticians usually arrive around
10:00 am and frequently work at home.

b. 1uick thinking and quick learning.

c. Familiar with computers and likely to have a
typewriter terminal close by (there are 23
terminals now at SLAC).

d. Interested in any real help they can get in keeping
abreast of the information explosion.

As a part of the campaign to attract users, Prof. FE.B.
Parker spoke at a seminar. Some 15 physicists asked the
SLAC Library to conduct searches for them and probably
another 15 experimented with the terminal search themselves
(though that was hard to keep track of). Several expressed
their opinions in writing to E.B. Parker (l've attached a
few of these letters of which | received copies).

The results of the user experiments with SPIRES in April and
May 1969 may be summarized as follows:

1. The quick search response time of SPIRES was
universally admired and the slow printout on
the terminal was found universally annoying.

2. The plans for CRT devices, the save, and off-line
print capability were heartily endorsed. Once the
search points have been determined, the user
usually doesn't wish to have to wait for
printout at the terminal. !le'd like his
secretary to printout a WYLBUR dataset or
pick up some printout at the Comp Center. He'd
also like to be able to "flip through'" a lot of
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entries as you are able to do on the CRT, and
sometimes save a few entries in a file of his own.

3. Almost every search included one or more citation
elements.

4. Since the preprint data base was the only one
available, no comprehensive retrospective
searching could be done on-line. Consequently,
much supplementary manual searching (in the DESY :
INDEX) was done by the SLAC Library staff
(resulting in a serious work overload) during
this period. Users were pleased with the results
and it seems obvious that were DESY available
on-line and publicized, many information
needs would be better met. (We don't
have the staff time to offer this kind of manual
search service to everyone who needs it now and
physicists don't have the time to do manual
searches themselves except under the most desperate
circumstances).

4

5. The hours 8:15-9:30 a.m. were awkward ones for
physicists. If only an hour or so of on-line
SPIRES service were to be available, the late
afternoon would be the best for physicists. Also,
in many cases, an hour was not enough time to
complete the listings for a particular set of
searches though the searches themselves might have
taken only a few minutes.

A 24-hour day, 7-days a week availability would be
the most popular. An 8-hour day, 5-days a week
next. A 2-hour service during the 4:00-6:00 p.m.
period next.

6. Physicists would still like to be able to save
selected references in their own files, and several
of them would like some form of SDI.

7. ldany users mentioned the desirability of left and
rizht truncation on all indexed elements.

An INTERIM SPIRES FOR SLAC USE:

The current version of SPIRES with the following
improvements would provide SLAC with a fairly versatile
on-line information retrieval system with which to gain user
experience during the next 18 rnionths, and one for which a
case for some funding might be made to our budget
department:
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Completion of the Anti-PPF program (1/2 done) would
save 10/15 hours per month of the preprint
librarian's time and nearly that much of terminal
time (while adding an undetermined amount of program
running time). )

Addition of the DESY DATA BASE would allow thorough
retrospective searching on high-energy physics
topics. (The implementation of No.3 below is,
however, necessary to allow use of the DESY FILE).
It would undoubtedly save many hours of

reference librarian time and allow us to

provide our users with a much more efficient
subject search service. The experience which could
be gained from physicists actually using a large
file would be helpful in planning the future SPIRES.
In connection with the DESY file, we need frequency
statistics for keyword usages (per my memo of
7/22/69 to Jim Marsheck).

The addition of an off-line print capacity would
render the use of the current SPIRES

system economically feasible. Frequently

the listing of 75-100 documents may be

required after a search which took one minute.

To be paying $9 to $16/minute for a terminal
listing (as opposed to further searching) Is simply
not economically feasible... even in the case where
several terminals are belng used at one time (a
rather complex scheduling feat). On-line search
capacity Is essential for setting up a given
search. Ildeally the search results should be
stored in a WYLBUR data set and listed

from the terminal later...but given the
impossibility of this, print off-line iIs a
satisfactory substitute.

The following additional improvements would be helpful but
not essential for the interim SPIRES:

1.

The addition of a message of the day to be set

by the SLAC data manager for the preprint and DESY
files, allowing a report to the user on the latest
additions to the file, or any other relevant
information. At present, the user has no easy

way of knowing what material may have been

added to the flile since his last search.

Clean up of the ''type own' display format to
eliminate the print-out of unabbreviated element
names. The user, who knows enough to

choose the elements he wants printed out,

can get by without any ldentifying tags for

the sake of faster print-out.

129
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3. The availability of a batch program which uses the
"Anti-preprint" data sets to add publication notes
(PBN) to entries In the data base. (Space has been
durmied in as an NSP element with each preprint entry.)
After a preprint has been published it is much
more useful to the searchet to have a
journal reference than a regort number (which he
must check in the card catalog to locate).

by, The elimination of duplicate entries within the
DESY data base (this problem is described in detail
in the DESY User Spec) and perhaps the linking
of entries between the DESY and preprint files.

We envision the interim SPIRES as an on-demand system...the
"demands" being made to the SLAC Library where search times
could be scheduled for convenience to users and economy to
the system. |If the PREPRINT and DESY data bases were both
available, with an off-line print capacity, we would
publicize the subject search, encourage physicists to submit
search questions and to use the system themselves during
"up-time". We would also expect to prepare a few
experimental user profiles (R.E. Taylor and B. Richter
would like to be gulnea pigs for such a project) to see if
individualized lists of new high-energy physics documents
could be sucessfully prepared using the search points '
available in these two files. Faculty members at CALTECH
have also expressed Interest in an arrangenment allowing them
to submit searches to SPIRES from time to time, probably via
the SLAC Library.

THE ULTIMATE SPIRES

We envision the long-range SPIRES as a 24-hour/day,
7-day/week service, utilizing CRT, allowing individuals to
create thelr own files, either from scratch or by copyling
out of larger data base files, and allowing users access to
a spectrum of large special-subject data bases. A list of
machine readable reference services most of which are
currently avallable in printed form on the Stanford campus
is attached to this document. (It would be interesting to
poll the other science libraries, including Medicine to see
which Indexes they'd most like to have on=line).

It Is, of course, essential that the cost to the user of the
ultimate SPIRES be '"reasonable."

INFORMATION RETRIEVAL




131

Certainly the ultimate SPIRES should be able to accommodate

the SCIENCE CITATION INDEX as well as the more conventional

indexes. At SLAC, we would hope for the eventual conclusion
of the following large datz bases:

1. PREPRINTS

2. DESY

3. NUCLEAR SCIENCE ABSTRACTS

L., SCIENCE CITATION INDEX (Physics and technolosy
sections)

5. U.S. GOVERNMENT RESEARCH AND DEVELOPMENT REPORTS

6. STAR (NASA)

7. PHYSICS JOURNALS (AIP)

8. CHEMICAL ABSTRACTS (some subset of)

9. ENGINEERING INDEX (if available)

‘The first four of these are the most important to us.

It would seem reasonable that the ideal SPIRES bhe designed
to accommodate any and all of the available machine readable
records for which there were sufficient need among Stanford
users.

The ultimate SPIRES also should allow the user or the user's
"agent'" such as the library, to maintain '"profiles" of the
user's information interests. These should be easily
changeable, should be in the regular SPIRES search format
(i.e. a Jones, J. and not a Smith, etc,) and should be
automatically activated when new materfial is added to the
file. Formating of the output fror the profile searches
will be very important since it mus: make very clear to the
user which elements in his profile are producing "hits" and
which are not.

Experience gained usiag a relatively large file during the
interim SPIRES should be utilized in the design of the SDI
features of the ultimate SPIRES. It would be desirable to
draw heavily on the experience of the Lawrence Radiation
Laboratory group uvsing NSA for SDI experiments.

LIBRARY ROUTIMES

Eventually, we should like to be able to '"check in" the
preprints received, on a SPIRES terminal rather than in our
manually maintained file. We wish to "weed" with the aid of
SPIRES instead of entirely manually as at present. (Now the
preprint librarian personally compares the Tables of
Contents of each new physics journal with our preprint
holdings to locate published preprints.) Ultimately, we
hope that a "weed list" can be prepared weekly by SPIRES
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from a comparison of new journal tapes with the preprint
data base. The preprint librarian can check the "weed list"
for mismatches. The preprint data base could then be
updated (PBN added) and master copy for an anti-ppf be
produced.

To eliminate double input, we need to produce catalog cards
(or a cumulative book catalog) for our preprint coilection.
(We prefer catalog cards at present.) Ability to produce
catalog cards from SPIRES input would allow us to consider
conversion of our entire cataloging operation to "“SPIRES".
Conversion of our manual circulation system to an on-line
(or batch) scheme might logically follow. (Currently,
circulation files are maintained by call number and by
borrowers names.)

EDP methods have been used for serials handling in the SLAC
Library since 1963. At present all but two staff members
participate more or less regularly in projects involving
elither keypunching or on-line data set creation. On the
whole, attitudes are favorable toward further ventures into
automation.

A POSSIBLE INDIRECT SLAC SUBSIDY TO SPIRES

The thorough exploration of the possibility of our using our
own time-sharing system (CRBE) to create weekly preprint
data sets which could then be transferred to the campus
facility for incorporation into the SPIRES data base. |
have explored this possibility enough to find that it is a
good deal less convenient than our current system and might
run aground on some technical difficulties. (data set size
limits) Discussions are needed between a member of the
SPIRES programming staff and the SLAC Computation Center,
however, to determine whether it could indeed be done and
how much programming would be needed to make it possible.

Moving the SLAC-SPIRES dataset creation to the SLAC computer
would allow us to provide a larsze indirect subsidy to the
SPIRES project without actual transfer of funds.

SLAC-SPIRES DOCUMENTS -- Formal and informal

A. INPUT FORMAT

1. Computer Note Mo. 30, INPUT FORMAT FOR SLAC
PREPRINTS, LA, 28 Nov 1967.
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C.

An annotated version of this note is kept current
(by hand) in the SLAC Libhrary. (It needs to be
reissued in a formal revision.)

COMMONLY USED CODCN

Title symbol conversion list and hyphenation
conventions for physics preprints.

Brief Outline Guide to !ylbur for operator
reference.

PREPRINTS IN PARTICLES AND FIELDS, a weekly newsletter
in two parts

1 -.

PPF (the preprint announcement section)

a. PREPRINTS IN PARTICLES AND FIELDS FORMAT
SPECIFICATION, LA, Dec 1968.
(Program was written by Ken Siberz, Jan 69,
which creates master copy for PPF according
to specification)

b. PROCEDURES FOR USING PPF LIST CREATING PROGRAMS,
LA, current.

c. Time and length job records.

ANT1-PPF (the section announcing publication of
ex=-preprints)

a. SPECIFICATIONS FOR 'ANTI-PPF' LIST PRODUCING
PROGRAM, LA, Oct 69.
(Programming is not yet finished for this
application.)

UPDATE

1.

2.

3.

CURRENT PROCEDURES FOR UPDATING THE PREPRINT
DATABASE USING SLAC INPUT DATA SETS AND THE SPIRES
PROGRAM.

PROCEDURES FOR CHECKING THE BUILD AND HANDLING
CORRECTIONS.

TIME, AND LENGTH, AND JOB RECORDS.

SLAC PUBLICATIONS LIST

1.

USER SPEC FOR SLAC PUBLICATIONS LIST, LA, Dec 68.

The SLAC Publications lists are an annually produced
cumulative listing of all preprints, reports,
translations, and internal reports done at SLAC.
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LIST A -- is a cumulative listing of all SLAC
preprints, reports, and translations currently. This
amounts to about 1000 entries in the "Preprint Data
Base" by author, Report No. and by subject. HMaster
copy for list A has been produced twice and published
since the programming was complete-.

LIST B =-- is a cumulative listing of all the SLAC
internal reports (Technical notes) by author, Report
No., and keyword.

LIST B has never been produced. The input dataset
containing some 600 entries has been ready at SLAC
since August 1969. It has never been added to the
preprint data base... initially because of technical
1imitations on the size of the data base and
currently because of uncertainty about the imnediate
future of the SLAC role in SPIRES.

The TN entries are the only ones which have actually
had keywords assigned lorally by the SLAC Library
cataloger (using the DESY KEYWORD system).

We had hoped to have a data element level update
available before committing the TN's to the data
base since we would llke to experiment with the
effectiveness of the keywords and change them at
will.,

E. CATALOG CARDS

-
L

R S 4

1. SPECIFICATIONS FOR USING SLAC INPUT DATASETS TO
PRODUCE CATALOG CARDS, LA & KB, Aug 1968.

This card-producing specification with a few minor
revisions is still valid for producing catalog

cards for the SLAC Library catalog. A few

g decisions remain to be made -- the type of card

to use...whether to produce cards on the 2741
terminal or on the line printer. . . how to handle
the name authority list. At the present time we are
doing "double input" as a part of participation

in SPIRES...one staff member contlinues

to make catalog cards (using a stencil and

a cardmaster) while the terminal operator inputs the
same Information into a WYLBUR data set.

Prograaming time has never becume avallable for this
application.

F. SEARCH

1. NUICK GUIDE TO SPIRES PREPRINT SEARCH, LA, Jun 69.
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A summary of machine readable reference materials (available
in 1968) extracted from C.P. Bourne, '"Machine language
bibliographic text and data records"', Lecture Notes for
University of Oregon 1968 Workshop on Library Mechanization.

Table |

Examples of Bibliographic Files Presently Distributed in
Magnetic Tape Form

American !nstitute of Aeronautics and Astronautics -
INTERNAT IONAL AEROSPACE ABSTRACTS (I1AA)

American Petroleum Institute - PETROLEUM ABSTRACTS

American Society for Metals - REVIEW OF METAL LITERATURE
Atomic Energy Commission - NUCLEAR SCIENCE ABSTRACTS

Chemical Abstracts Service - CHEMICAL ABSTRACTS
CONDENSATES; BASIC JOURNAL ABSTRACTS;
CHEMICAL-BIOLOGICAL ACTIVITIES;

CHEMICAL TITLES; POLYMER SCIENCE & TECHHOLOGY

P Clearinghouse for Federal Sclientific & Technical
Information -~ U.S. GOVERNMENT RESEARCH & DEVELOPMENT
REPORTS

Derwent Publications, Ltd. - FARMDOC; PLASDOC; RINGDOC
Engineering Index, Inc. - Electrical/Electronics, and

f Plastlics Sections of ENGINEERING INDEX; ENGINEERING
INDEX MONTHLY

IFI/Plenum Data Corporation - UNITERM INDEX TO U.S.
CHEMICAL & CHEMICALLY RELATED PATENTS

Institute for Scientific Information = ISI SOURCE DATA
TAPES
ISI CITATION TAPES: INDEX CHEMICUS REGISTRY SYSTEM

Library of Congress, MARC Project - LC catalog records

Aruitoxt provided by Eic:

ERIC
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MASA - SCIENTIFIC # TECHNICAL AEROSPACE REPORTS (STAR)

National Library of Medicine - MEDLARS tapes for INDEX
MEDICUS

New York Times - NEW YORK TIMES INDEX
Pandex - PANDEX Airmail Weekly Tape Service

University of Tulsa - Indexes & Search Tapes to
PETROLEUM ABSTRACTS

Table 11|

Examples of Available but Generally “on=-distributed
Machine Bibliographic Records

American Bibliographic Center = HISTORICAL ABSTRACTS;
AMERICA: HISTORY AND LIFE

American Geological Institute/ Geological Soclety of

America -
BI1BLIOGRAPHY AMD INDEX OF GEOLOGY EXCLUSIVE OF
i MORTH AMERICA

American Society for Information Science - DOCUMENTATION
ABSTRACTS

Applied Mechanics Review - APPLIED MECH{ANICS REVILEY

BioSclences Information Service - All titles ever
published by 310LOGICAL ABSTRACTS,
BOTANICAL ABSTRACTS, &
ABSTRACTS OF BACTERIOLOGY

Compendium Publishers International Corporation -
SEARCH-DATA -~
Marketing research information on chemicals and the
chemical iIndustry

Galton Institute - PERCEPTUAL COGNITIVE DEVELOPMENT

Educational Research Information Center - RESEARCH IN
EDUCATION

Mational Agricultural Library - PESTICIDES DOCUMENTATION
BULLETIN

National Library of Medicine - Current Catalog

Project URBANDOC - Gibliographic records related to

©
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urban planning & renewal

R.R. Bowker Company - PUBLISHER'S WEEKLY; FORTHCOMING
BOOKS; PAPERBOUND BOOKS IN PRINT; SUBJECT GUIDE TO
BOOKS IN PRINT; CHILDREN'S BOOKS FOR SCHOOLS AND
LIBRARIES

U.S. Geological Survey - ABSTRACTS OF NORTH AMERICAN
GEOLOGY
University Microfilms - DISSERTATION ABSTRACTS

Table 111

Examples of Data Files Presently Distributed in Magnetic
Tape Form

American Soclety for Hospital Pharmacists = Descriptive
information and identification information for all
major pharmaceutical products

Department of Cocmmerce - 1958-1965 Industry Profiles
(hasic data relating to employment, -
payrolls, manhours, value of shipments
value added by manufacturer, and capital expendl tures
for 409 manufacturing industries from the 1963 and
1965 Bureau of the Census Annual Survey of
Manufacturers)

Dun & Bradstreet - iMarketing facts on 5700 electronics
manufacturers in the U.S. and Canada

Frost & Sullivan, Inc. - Defense Market Measures System
(over 250,000 descriptions of U.S. Government
contracts)

investment Statistics Laboratory - Daily prices and
volume of trading of all stocks on !lew York and
American Stock Exchange since 1962

McGraw Hill - COMPUSTAT -- data on 1500 leading
industrial and utility corporations

University of California at Los Angeles - Political
Census File =-
electoral and demographic records of Los Angeles
County, including registration and voting records
from the 1958, 1960, 1962, and 1964
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general elections.

ATTACHMENT TO APPENDIX F

Excerpts from letters to E.B. Parker commenting on the
SPIRES system as viewed by physiclists.

~

Letter dated 7 April 1969 from H. Saal, Experimental Group T

"I would like to take this opportunity to conment on
the SPIRES system now operating at Stanford Linear |
Accelerator Center.

| very much appreciate this existing facility, and look , }
forward to its expansion and growth in the future. ;
Particularly in the field of high energy physics, where
selective access to large numbers of preprint data prior
to formal publication is critical, such a tool Is
welcomed.

Certain current limitations, such as the lack of uniform
- keywords, need to be overcome before the system can reach
its full potential. | hope this effort will continue to
be supported, and new features implemented in the

manner. . .described to me."

Letter dated 21 April 1969 from D. Yount, Experimental
Group D

"This note is to express our appreciation for the work
you and others have done in developing the SPIRES

system.

The streamer chamber group at SLAC is in the midst of a
comprehensive article on meson photoproduction, and
already we have used the SPIRES system to good
advantage. Among the listings we have requested are:
RHO Title Search (68 documents), RHO PHOTOPRODUCTION
(13 documents), and articles referring to our own
report, Phys. Rev. Letters 21, 841 (1968) (5
documents), which appeared some seven months ago. In
each case, the lists have included the most recent and
most inaccessible references, thus permitting a more
thorough documentation than would otherwise be

. practical. We look forward to the expanded data base

] and Increased flexibility that we understand are
included in your future plans for the SPIRES system."
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Letter dated 4 Ap;il 1969 from E.L. Garwin, Group
leader, Physical Clectronics

"I have looked at the SPIRES information retrieval
system which you have been developing, and am very
enthusiastic about the potential of this kind of system
to ald not only my own work but the work of applied
physicists generally. Applied physicists have a
particularly acute need for extensive and rapid
bibliographic information services and should find your
kind of interactive retrieval system very helpful, ,

{ am especially interested in the citation inldexing
capability demonstrated in the current SPIRES preprint
data base. It is, for instance, a great time-saver for
users to have titles and sources of citing articles
instantly available.

SPIRES will be most useful for my own work when it has
a larsge collection of references, for example, a
five-year accumulation of "Muclear Science Abstracts,"
at least a two-year accumulation of the '"Science
Citation Index," and ideally, several years of
"Chemical Abstracts."”

| hope you are ahle to obtain continued support for
this Important development effort."

Letter dated 9 May 1969 from S. Drell, Deputy Director,
SLAC

"1 should like to congratulate you on the contribution
which the development of the SPIRES system is making to
the easing of the Information crisis in science,
particularly in high-energy physics, here at Stanford.

The ever-growing flood of preprint and journal
literature makes it essential for the physicist to have
quick, direct access to the relevant literature of his
fleld. He may then spend his time working rather than
searching, confident that he is tack'ing something new
rather than duplicating the old.

The SPIRES concept of the comprehensive on-line search
with output available on a CRT-scope should provide
just such a mind-augmenting system for information
retrieval. tven at its present stage of operation as a
prototype system only, SPIRES shows great power and

l flexibility and has provided what | asked of it in

N connection with my own research efforts.

Laaia

The title work search combined with the citation search
is an effective technique for exploring the high-energy




physics preprint collection which has been, until
SPIRES, inaccessible by subject. Several years of DESY
HIGH-ENERGY PHYSICS INDEX and NSA files would, of
course, greatly enhance the value of the system for
searching. The inclusion of extensive SCIENCE CITATION
INDEX files would benefit not only physicists, but the
whole campus scientific conmmunity.

| hope that SPIRES will continue its development along
the lines presently proposed. Such a system has much
to contribute to easing the flow of information and
ideas in all fields."

Letter dated 10 May 1969 from Prof. A.il.Rosenfeld,
Secretary, Division of Particles and Fields of the
American Physical Society.

"Professor Panofsky and | want to thank you on behalf
of the APS Division of Particles and Flelds for the
major contribution made by the SPIRES nroject to the
success of our publication "Preprints in Particles and
Flelds (PPF).

As you know, we recently conducted a survey of our 1500
subscribers and received an overwhelmingly favorable
response to PPF. Several physicists believe PPF to be
the most useful advance In physics information in the
last decade.

Also, | know that Si Pasternack, the Editor of the
Physical Review is enthusiastic about the PPF way of
dealing with the preprint problem and himself uses
"Anti-preprints'" extensively in editing the references
in papers for the Phys. Rev. (Journal editors hav. in
the past been in strong upposition to other more formal
preprint handling schemes.) Of course all journals have
this problem of updating references to preprints. . .

| understand that additional SPIRES efforts are
plannned in connection with the "'Anti-preprints"
section. This will help in further easing the burden
on SLAC Library personnel in the production of this
bulletin which is such a boon to communication among
high-energy physicists."
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APPENDIX G
TUTORIAL: INFORMATION STORAGE AND RETRIEVAL

This appendix is intended to serve as an introduction o
the concepts involved in the view of Information Storaze and
Retrieval held by the staff of the SPIRES/CALLOTS project.
It is not a survey and does not attempt to cover all
relevant problems or all of the techniques that have been
developed in this area of computer technolosgy.

A. TERMINOLOGY

In order to clarify the following introduction to the
field of Information Storage and Retrieval, several key
terms are defined. These terms are: files, retrieval,
sequential files, direct access files, search and output.
Other important terms are defined as they are introduced in
the text.

' A FILE is any body of information which exists on some

~ storage medium and is structured so that segments of the
information can be located and extracted in a systematic
way. An example is a card catalog in a library. The storage
medium is the cabinets containing cards and the systematic
organization is an alphabetic ordering by author, title and
subject. Another file, similar in structure though different
in content, is the set of employee records stored in manila
folders in a personnel office. A somewhat different kind of
\ file is the multiple listing maintained by real estate sales
5 firms. This file might be organized by price range, number
' of rooms or architectural style.

Once a file is estahlished, the process of locating and

extracting information is called RETRIEVAL. This process
consists of several actions. The first is to formulate a
QUERY, e.g., find the names of all books in the library
pertaining to Serbian History. The second action is to look
for relevant information. In this example, the inquirer
scans the cards for the phrases 'Serbia-History' and
'History, Serbian'. The final action is to remove or copy

! the segments of information which satisfy the query

‘ conditions. In this example, removing the catalog cards,
even momentarily, is not acceptable; therefore, the
retriever would copy the information onto a loan request,
charge slip or his own 3x5 cards.

Files are usually classified as SEQUENTIAL or DIRECT 1
ACCESS although some might be considered a combination of é
the two. A SEQUENTIAL FILE is ordered in a single manner.




In order to locite any particular item of information, it is
necessary to pass over to all preceding items.

In a DIRECT ACCESS FILE, any item may be retrieved without
passing over a number of other items. To il1lustrate the
difference, consider two files consisting of film
representing a pictorial record of a vacation to Oregon.

Oone of these files is a reel of 16 mm film and is a2
sequential file. To show Crater Lake, all of the scenes
recorded prior to that must be passed over first. The
second file is a set of 35 mm slides and repres:nts a direcv
access file. To show the scenes of Crater Lake, only that
specific set of slides need be projected. To locate the
required set quickly, a list of scenes is maintained in some
detail indicating which box or tray each set is stored in.
This list is an index to the file. The concept of an index
will be discussed later since it Is central to the
feasibility and utility of information storage and
retrieval.

The process of locating the information described by a
user in his query is called SEARCHING. The aquery is
sometimes called a SEARCH REQUEST. The process of presenting
the segments located by the search is called OUTPUT. Also,
the resulting copy of the information is called the OUTPUT
for the request. Both of these functions are discussed in
later sections in more detail. Consider a search request
applied to a personnel file to locate the records of all
employees under 30 years of age earning in excess of ten
thousand dollars. The computer, assuming a sequential file,
examines the record of every employee in the file and checks
the age and salary. This operation constitutes the search.
For each record meeting the conditions specified in the
query, the items of information in that record which were
specified in the OUTPUT FORMAT (for instance, name, position
and department) are printed. This is the output process for
the example.

B. FILES

Files are stored on various media. Some of these are
cards, sheets of paper, film and metal plates and are
collected on shelves, in cabinets, in notebooks, on racks or
in bound volumes. These files may contain many different
kinds of information, as:

1. purely numeric items in a volume of statistical
tables,

2. blueprints in an architect's file,

3. the textual content of an encyclopedia,

4. the mixed format of a personnel file.

The latter contains items which are numeric (age, salary),
textual (references), coded (skill categories) and special
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forms (date of employmant, inverted name),

Althoush most files not stored on computer equioment
are sequential in nature, they usually have some of the
characteristics of a direct access file, For example, an
ancyclopedia Is orzanized by subhject matter in alphahetical
order. “owever, since each volume has the rance of suhjacts
nrinted on the snine, a person who Is seeking Information
may narrow his search Imediately to 3 speciflic volum=s, He
then will find the correct page by makinz svecessive
approximations ani will have cnmpleted t*-e aAntire search in
a matter of s2conis. The linmitation of this techniau~ is
that che user of the encyclooedlia must be familiar with the
suhject classification and often he does not retrieve all
the relevant material. For Instance, if he is lookine for
hiosraphical material on Abraham Linceln, he may not find
the additional information contained under the subjects of
Jlysses firant or Appomattox.

Similarly, if a personnel file is ordered
alphabetically on 1ast nam2, it mav be accessed qulite
efficiently when retrieving the records nf intividual
employees whose name are known to the searcher, However,
for any other type of retrieval, additional capability is
required., This could he achieved by having multinle coples
of the file, each of them ordered 51 some attribute of the
employee, e.g., social security number, jobh classification,
review data, Ohviously, this would he tno expensive and
wnuld lead to an unacceptahly large number of errors. A
more manargeable alternative iIs to maintain a list for each
cataegory of information which INDEXES the €ile, For
instance, a list could be maintained of all job
classiflcations. Under each entry in this 1ist would he 3
list of names of employees havingz that classification, |If .
somesne wished to send a memorandum to all executive
secretaries, he could consult the list ant obtain their
names. From the flile itself, he could zet the company
ai4ress for each.

The tachnique just described transforms an essentially
sequential file into a form of direct access file, However,
it Is still somewhat cumhersome and prone to errors since,
for each change in the file, one or more of the indexes may
have to bhe chaneced., Another diffFiculty arises from the fact
that the file exists in only one location while people in
nany locations may need to access it., Also, If one user of
the file has removed a record, other users must wait until
the recordi is returned, Many of the problems inherent in
manual files can be resoived by placing them in the
environment of a conputerized information storare and
retrieval system,

A sequential file to he accessed throuzh a computer is




normally stored on MAGNETIC TAPE. These tapes, and the
mechanisms which write information on them (and read from
them) are similar to hame recorders, though larger, more
complex and more expensive. A file on tape is purely
sequential. It is restricted to a single ordering, and to
access any one record, all nrevious records on the tape must
be passed over. Another limitation of tape files arises
from the fact that the tapes are normally stored OFF-LIKE,
i.e., on racks away from the computer. The information may
be retrieved only when the tape is mounted on the read/write
mechanism. Primarily because the tapes are stored off-line,
this type of file is relatively inexpensive. It is a
satisfactory mode of storage for files when the normal
requirement is for large amounts of information on an
infrequent basis rather than small amounts freouently and
rapidly. :

Computerized direct access files are normally stored on
MAGNETIC DISKS. These disks are similar to phonograph
records except that the recording is done magnetically
rather than by physically cutting into the disk. The
storage mechanism for direct access files is similar to the
arm on an automatic changer. The disk access mechanism has
the read/write cartridge on an arm which moves across the
disk allowing rapid access to any track. Thus the
information stored on a track of the disk may be accessed
without reading over the information on other tracks. For
instance, if each track held one employee record, then any
employee record could be retrieved immediztely if the
numeric ADDRESS of the track for that employee were known.
Having a sound method for determination of track addresses
is one basis of a successful Information storage and
retrieval system of this type.

For the personnel file referred to above, retrieval
requests will normally be stated in terms of employee
attributes such as name, job classification, review date and
skill categories. Other attributes such as home address and
name of spouse are in the record of the employee but are not
normally used in the formulation of queries. The attributes
of the employees are called the DATA ELEMENTS of the file.
The data elements which can be used in retrieval requests
are called the ACCESS POINTS for the file. In a file of
bibliographic referenc 2s, the data elements would be items
like author, title, p blisher, number of pages and date of
publication. The access points might be author, title and
date of publication.

A means of creating access points for files is to
construct an INDEX for each data element which is used for
searching. The set of indexes is also stored on disks, in
an order which allows efficient searching. An example is
the AUTHOR INDEX for a bibliographic file. Assume that, on
the average, the names of 50 authors can be stored on a
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! single track of a disk and that the file contains the names
of 2000 authors. The names are stored, in alphabetical
order, over 40 tracks. In addition, a master track
contains the first name on each track of the Index. Each
author's name has one or more addresses stored with it which
indicate the locatlion of each biblliographic reference
associated with that author. If a user speciflies the name
Harrison H. Smedley in his search request, the following
steps are taken by the computer. The master track for the
author index is retrieved from a disk. The list of names In
it is searched for a pair of consecutive names between which
Smedley falls alphabetically. The address associated with
the name which comes before Smedley Is used to retrieve
another track from the disk. |f that track does not contain
the name Smedley, the user is iunformed that the file has no
references for Smedley. If, on the other hand, an entry for
Smedley Is found In that track of the Index, the addresses
contained in the entry allow the computer to retrieve all
of the bibliographic references in the file for works
authored by Smedley.

The organization of indexes in an Information systen Is
actually more complex than this but the general principle Is
the same. Records, whether biblliographic references,

4 employee records or parts descriptions, have many data
elements In varied formats. Because of this, ordering the
file (1.e., the group of records) to facllitate retrieval lis
extremely expensive, If not impossible, even on the most
powerful and sophisticated equipment. However, since each
index contains only one kind of information it may be
ordered relatively easily and in this way tallored to fit
the type of data stored for that particular data element.
For Instance, dates may be indexed in chronological order or |
in reverse chronological order. Indexing does have economic
limits. |f many data elements are Indexed, the total
storage required for indexes may double or triple the amount
required for the file itself. This Is because of the
relatively complex structure of the Indexes. Disk storage
is also more expensive than tape storage because the
mechanism Is much more complicated and costly to
manufacture.

C. RETRIEVAL

Two examples of manual Information retrieval are given

l as a contrast to computerized information retrieval. In the
f first example, it Is desired to obtain from a personnel file
a list of all employees who speak French, have a degree in

g electrical engineering, have at least two years of
professional experience and are not married. The usual

i practice would be to submit a request for this information
to a personnel clerk. Thils clerk would pull each employee
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record out of the filing cabinet, one 2 time, and examine

it to determine if that employee met conditions of the 1
request. For a large file, this woula consume a large

amount of the clerk's time in a purely routine task. [If the

file system is well designed, there might be a list of

engineering employees which could be used to reduce the ;
effort. |If the personnel department is busy, the requester

might have to wait several days to get his information. In

addition, one or more employees who meet his requirements 3
might be missed due to human error.

A second example illustrates a retrieval process which
is often more wastefu! and prone to inaccuracy than the one
in the first example. Assume that a medical research
scientist wishes to prorose the initiation of a new project
investigating the effects on human metabolism of the
prolonged use of artificial sweeteners. I!ie does not wish to
duplicate work which is complete or in progress so he
requires information on recent projects in this area. There
are several resources he can use in attempting to get this
information.

e e

First he can scan all of the applicable journals
published during the years he is interested in. Secondly,
he may consult his associates to determine if they know of
ahy relevant research. Thirdly, he can contact the leading
research organizations to inquire about their current and
recent projects. Also, there may be a review published
which covers a significant portion of the field. Several
major difficulties are inherent in this procedure. It could
take several weeks to complete the survey. Several hours
effort of highly skilled people is involved. The
probability is high that some significant research will be
overlooked. A significant amount of the research budget
might be consumed in carrying out a function which does not
contribute directly to research results.

These difficulties can be alleviated by the use of
computerized information storage and retrieval systems.
However, it is not necessary, and perhaps not desirable, to
have all retrieval functions performed by computer. The user
of the system can often benefit, both in terms of the
effectiveness and of the economy of retrieval, by having
some operations performed manually or by non-computer
equipment in conjunction with the computer system,

Consider, for example, a bibliographic fiie, including
abstract material or even full text on microfilm. Indexes
for the file can be maintained on a computer. The user can
then carry out his search through the computer, receiving as
output a list of numbers referencing the microfilm which is
stored either in cabinets or on special equipment designed
for that medium. He might then use a microfilm reader to
scan the abstracts and select a final subset of documents,
Finally, he or a library assistant would make hard copies of
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the documents.

The way in which a computer is used to retrieve
information from a file depends on several considerations.
The first is the frequency with which people request
information. Are there several inquiries per day or several
per minute? Another consideration concerns the amount of
material to be retrieved. 1Is it normally a yes or no answer
(do we have any widgets in stock?), a sinzle name or
quantity, a short list of employees and their review dates
or a large amount of information suca as an address list. A
third point is response time: are answers usually required
in minutes, hours or days?

The complexity of an inquiry is an involved question
and affects, for instance, the way the query is expressed.
A SIMPLE REQUEST might be expressed in a single employee
name or parts number. A more complex query might be stated
in a form which indicates several conditions are to be
satisfied before an entry in the file is retrieved. For
example, the request "FIND ALL EMPLOYEES WITH SALARY
GREATER THAN 10,000 AND AGE LESS THAN 30 AND UITH
CLASSIFICATION PROGRAMMER" will return the records of
all employees who are programmers under the age of 30
earning more the 10,000 dollars and no other records. This
format for a request is called a logical expression.

Another consideration is the complexity of the output.
A very simple output consists of every data element in a
record, listed in the order it is stored in the file, with
one data element per line. A slight complication is
introduced if the user specifies that some subset of the
elements be listed in a particular order. A sophisticated
output facility allows the user to specify page format,
i.e., margin size, columnization, double spacing, etc. S5ome
users of the system may require that output be sorted on one
or more data elements. For instance, a retrieval request
might be for all empluyees who have an imminent review date
with the output listed in order of department number.
Often, it is desirable to obtain statistical information on
a file which introduces another kind of complexity to the
output. For example, what is the average relocation expense
claimed by employees hired during the past year or what is
the maximum and average number of citations retrieved from
the physical science section of a bibliographic file during
the last two months.

There are two quite different ways in which a user can
communicate with a comnuter in retrieving information from a
file. The first, called BATCH processing, is used when:

1. single requests are for large amounts of
information,




2. a response time measured in hours or Aays is

acceptable,
3, output reauiraments are very complax.

The norsal manner of aperation for BATCH PETPIFYAL is as
fallowvs:

1. a2 query is formulated and punched on cards,

2. the cards are suhmitted to a conputer onerator,

3. he schedules the query an‘ places the cards in a

hatch with nther request cards,

L, the search is executed at the schedulad tima (often
ovarnight) and output listad an 3 “igh-sored printer,

5. the listine Is delivered to the recquester,

3 nurely hatech retrieval system is relatively easy an!
inexnensive tn imolement Sut has some definite linitations,

'owever, an ON-LINE system should ke used i€ the users
of the svstem reaquire answars in minutes or neai heln from
the svetem in formulatine their request, i.o., the first try
10es not retrieve tkhe material Adesired and one »r more
re-="orrulations rmust he attempted, In an on-line svstem
savaral users are comrunicating with the comnnuter
simultaneously. This Is accomplished hy havine many
terminals connected to the computer in much the same way
that many telephones are connected to a switchhoard. In
this node of oceration, a retriever anters his reqguast
throush his terminal and receives a response almost
instantaneously. |If the request reauires a lont search, the
initial response may be only an indication that the request
has hean accepted and the computer is in the process of
nxecutine it. It mav take as long as several minutes to
return an answer to some requests, The time that elanses
hatween enterinz a request and recelving a reply is usually
calied resnonse time. The elapsed time hetwsen receivine a
response ani enterina the next reauest is normally called
think time. Panple read, reason, and tyoe slowly, in
comparisnn to machine operation time. Think tima tands to
we faijrly lonz relative to executlion time, Thus, tha
an-line svstem Is ahle to execute requests for savaral other
users «rile a sinegle user s “‘isesting the answer to his
reauest,

nrasically, there are two types cf computer tarminals,
Nne type Is simply a modified alectric typewriter with a
ulde carriace, a few spacial function keys and a connecticn
(~ften a regular telenhone line) to the conputer, The other
type is 23 screen, similar to thke visual part of a telavision
cot vith a small kevhoard added. This kind of terminal is
nsnally called a ART (short for cathode ray tuhe) and the
autput from the computer shown on the screen is called 23
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PISPLAY. The advantages of a typewriter terminal are: it
is relatively inexpensive and it provides hard copy. The
disadvantages are: it is relatively slow, it is noisy
(espacially if several are clustered in one location) and it
requires more effort from the user. The advantages of a CRT
are: it is virtually noiseless, it is relatively fast (some
models can display hundreds of characters in the blink of an
eve), and it can be used in ways that make man-machine
coamunication very efficient and effective. The
41isadvantages are: it provides no hard copy and is
expensive. It is possible to combine typewriter and CRT
into one terminal and gain a great deal of flexibility bhut
the cost is greater than either device alone,

In many cases, it is not desirable to have a purely
batch or a purely on-line information system, Fortunately,
there are several ways to combine the two concepts into a
single system. The simplest solution is to have an on-line
system going during the day and a batch system during the
night shift. A more sophisticated solution and one which
allows more efficient use of the computer and gives more
flexible service to the user community is a system which
handles both on-line and batch reauests simultaneously. The
on-line part of the system has priority and all requests
from terminals are satisfied as they are entered. However,
the computer frequently runs out of requests to execute and
waits for a message to be entered from some terminal,

During this wait time, the batch part of the system is given
control of the computer and processes part of the batch
workload. When a terminal request is entered, control
reverts to the on~line part of the system. The batch system
is operating in what is called BACKGROUND processing.

As indicated above, both a query and the resulting
output can range from very simple to very complex. In order
to clarify a discussion of various kinds of retrieval, a
brief outline of a session at a terminal follows. The first
step that the user takes is to sign on, or "log On', to the
system. This consists of turning on the device and waiting
for a signal that the computer is ready for communication,
In some cases it is necessary to dial the computer's 'phone
number'. The user then keys in a few pieces of general
information 1ike his name and account number. The next step
is usually the selection of one of the available files. The
system then responds with a PROMPT (questions from the
computer are called prompts) indicating that it is ready for
the user to enter a query.

The user then formulates his query, and types it in.
When he hits some particular key (on a typewriter, this is
probably the carriage return) the computer examines the
message. |f it detects an error or does not 'understand'
the request, an error message is returned along with a
prompt for him to re-enter the query. If the request is
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correctly formulated, it is placed in a queue (waiting line)
and serviced in turn. The queries (and other requests such
as output format) are expressed in a language which contains
a very limited set of English words and uses a very simple
grammatical structure. Since the prompts are considered
part of this language and the communication is two way, this %
language is a CONVERSATIONAL or INTERACTIVE language. |
Requests directed to a batch system, on the other hand, do
not normally have this property.

. when the system completes the requested search, it }
Z types or displays some response. In the case of certain

simple kinds of queries, this message is the requested ;
information. In other cases, the sys.em informs the user of 2
the number of items which meet his CRITERIA (the conditions !
stated in his query) and waits for him to enter his next
request. The user then decides if he wishes to see the |
information in the retrieved records or If he wishes to |
refine the criteria and enter a request that will be
combined with the previous one to enlarge or reduce the set
of retrieved records. An additional step may then be taken;
some users will ask for a listing on a high speed printer if
he has many pages and wishes to keep a permanent record of
his retrieval., The printer is able to 1ist several hundred
lines per minute with each line having as many as 133
characters. Also, the printer operates in the background mode
and Is much less expensive.

The relative simplicity or complexity of retrieval
; requests, In terms of search and output, determines:

1. the choice of terminal,

2. the way in which files are indexed,

3. the facilities provided for search and output in
both the on-line and the batch parts of the system.

For the simplest variety of request, the query contains only
the identification of one data element and a singie value
for it and the output is simply the value of another data
element for any record meeting the single criterion. An
example of such a request is: RETRIEVE EMPLOYEE JOHN Q.
SMITH; OUTPUT SALARY. The system would search the index for
emplovee name, locate the record for John Q. Smith and type
or display his salary. For this type of request, there is
little difference between a typewriter terminal and a CRT
except the cost of the equipment. The complexity increases
very little If several items are combined into a LOGICAL
EXPRESSION in the search request and more than one item is
requested in the output, as: RETRIEVE JOHN Q. SMITH AND
HARRY P. ANDERSON; OUTPUT SALARY, POSITION, AGE. The-e are
two distinguishing characteristics of this form of
retrieval. The user is able to supply information to
retrieve an explicit subset of records from which he
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requires information. The information he wishes to see is
contained in a small number of records in an easlly
extracted form and he wishes it to be presented essentially
as it exists. The principle requirement in this kind of
retrieval is that all the data elements which can be
specificed Iin a search request must be indexed.

For a contrasting example, consider the query,
FIND ALL TITLES SPIRIT, GHOSTS OR APPARITION,

applied to a file of bibliographic references. The system
searches the index for the title data element, locates all
references containing any of the three given words In the
title and responds with a message indicating how many
references have been found, say L6. He then enters the
request: OUTPUT TITLE. Suppose the first three titles to
be presented were:

The Problem of Ghosts on Television Screens
The Spirit of Christmas
Apparition and Mysticism in Religion,

To reduce the amount of unwanted references in the set he
has retrieved, the user enters a modification to his search
request: BUT NOT TITLE TELEVISION OR CHRISTMAS OR PELIGION,
This might reduce the set to include only relevant material
or he might have to make further modifications to the search
request. In addition to the problem of retriev:ng unwanted
information, there is also a possibllity of not finding some
relevant material. There are two things which can be done
to alleviate these problems.

Tty . g o Bt ows en | <

Much of the problem of unwanted or lost information is
caused by the variety and ambiguity of words in the English
language. A contributing factor is that the titles of most
books and documents do not reflect completely and accurately ,
the contents. Therefore, searching on the basis of title ;
alone is not an adequate retrieval technique. |If a ’
bibliographic file is constructed with a data element that
5 contains phrases descriptive of the subject matter in a
document, this data element, when indexed, will usually be
useful in retrieval. This type of index is usually called a
TOPIC, SUBJECT or KEYWORD index. In addition, an
information retrieval system should provide a thesaurus
capability. By using a thesaurus a user is able to
determine the phrases which are used to describe a topic.
He also receives help in formulating his request in a way

4 which helps ensure the retrieval of all relevant material.

) For instance, if he consults the thesaurus under the word
ghost, he might receive the response: SEE ALSO POLTERGEIST,

P e e e s

A third type of retrieval usually has a fairly simple
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and expliclt request in terms of the search but a complex or
lengthy requlrement for output. For example, In accessing a
parts Inventory flle, to find all parts which are out of
stock: RETRIEVE ALL PARTS,

STOCK = 0; LIST NAME, PART NUMPER,
ORDER NATE, AVERAGE MONTHLY SALES,
PRICE; ORDER ALPHARET (NAME),

This request might he entered alther throurch a terminal or,
on punched cards, into the batch system, Because of the
requl rement to sort the output, It would be executed by the
Hatch system., In this example, If there was an Index on the
data element STOCK, an entry in that Index would contaln a
l1ist of the locations In the flle of the records of all
parts which were out of stock, Fach of these records would
he retriaeved, the data elements specified for output
extracted and an Intermediate file created, nrohably on
Aisk,

This Intermediate flile would he used as Input to a sort
prorcram which would produce the outpu. on a high speed
printer, ordered alphabetically by part name. If no Index
existed for the data element STOCK, the hatch retriaval
would have to read every record in the file and check for a
zero value for STOCK,

When a flle Is set up, a cholce Is made of the data
alements which are to be indexed. Since an iIndex requires a
significant amount of storagze and adds processing time to
the file maintenance, an evaluation is made of the frequency
with which that data element might bhe used as an access
point. This helps determine If the cost of the Index Is
justified by expected savings In the processing of queries,.

A second example of a retrieval request with outonut
requirements that rdemand extra processing Is the query to a
personnel file:

FIND ALL EMPLOYEES, POSITION SECPETARY; OUTPUT
AVERAGE AGE, SALARY RANRE, AVERAGE SALARY,

‘<

For thls raquest, the system locates the records for all
secretaries, computes the average age and salary and lists
them along with the 1nwest and highest secretarial salary.
This request could he processed hy either the on=1ine or
batch system since the computation Is a falrly simnle
nperation.

N. FILE MANAGEMENT

An Informatlon storage and retrieval system can support
a number of flles. For each of these files, there must he
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someone who is responsible for its management. The person
who assumes this responsibility Is sometimes called a FILE
MANAGER. His tasks include:

1. estimating the size of the file,

2. deciding whether it Is to be a direct-access on-=line
file or a sequential file,

3. specifying the data elements and the indexing
requirements,

4., determining who is authorized to access the
information contained In it,

5. providing the data for the initial file buildup,

6. supervision of the people who maintain the file.

FILE MAINTENANCE is the process of:

1. adding, deleting and mpdifying records in the file,

2. editing data to ensure the reliability of the
information, .

3., Initiating the use of backup facilities,

4, executing recovery procedures when damage occurs to
the file.

A BACKUP facility provides the ability to make copies of the
file on magnetic tape and to maintain a log of recent
changes or additions to the file. Together, these may bhe
used to restore a file when some information has been lost
or damaged due to computer, program or human malfunction,

The first task of the file manager is FILE DEFINITION,
which is the process of specifying the FILE CHARACTERISTICS.
Great care should be taken in defining these characteristics
since many of the choices made at this time can seriously
limit the information which can be put into the file. These
choices may restrict and hamper file maintenance tasks. The
file manager should take advantage of any consulting
services which are offered by the SYSTEM MANAGER, who is
responsible for the design, development and maintenance of
the information system itself. I!le may also be in charge of
the operation of the computer and related equipment. In
fact, in some organizations, his title might be operations
manager.

The items which must be specified In the file
definition are: the data elements, the properties of the
data elements, indexing requirements, thesaurus facilities,
display and report formats, editing requirements,
partitioning criteria, backup needs and security
requirements. Each data element is glven a name which is
used In the remainder of the definition specifications, in
retrieval requests and in output requests. flany systems
also allow abbreviations and synonyms for data element




names. Other properties to be specified for “ata elements
are NATA TYPE, maximum length and multiplicity. PRata type
describes the kind of information containes in an element,
e.g., numhers, dates, names of people, codes or text., The
MAX IMUM LENGTH is the larzest numher of characters which any
value of an element may have and it is used in checkinz the
input data for errors. MULTIPLICITY Is simply an indication
of whether or not the 4ata element may have more than one
value for any ezliven record in the file. Examples of
sinrular data elements are employe2 name and publisher's
address: examples of ~ultiple Jata elements are lancuares
spoken by an employee and authors of a book.

After considerinz the various needs of the people who
will be retrievinz information from the file, the manager
rust specify the indexing requirements for the file. The
first consideration Is: which 4ata elements are to he used
in expressine search requests? Each of these elements must
then be Indexed. In addition to indicating the elements to
he indexed, he must select which editing facility will be
anplied to the values in that iniex. Consider, for example,
the title index of a hibliographic fila, There are several
editinz functions which the managzer may wish to have
performed on titles as they ar2 indexed. First he may wish
ts delete special characters, such as commas, quotes,
serlo?s and colons. Secondly, he may specify a DICTIOMARY
nf words 1lke "IT", “THEY, and "A" which should not He
irndexed. This lictionary is often called an exclusion 1ist;
if prepared carefully, it can save considerable storare an-
nrocessing costs.

For biblic~raphic files, the manager must specify the
contents of a THESAURUS for that flile since the words and
their relationships are dependent on the subject matter of
the file. The thesaurus entry for a word (or a phrase) may
have a 1ist of synonyms for .that word which helps tha user
in retrieving further relevant material. It may also show
hierarchial relations with othar words, i.e., words which
are more specific or ore genaral In nature but concerned
with the same toplc.

“ile the system will provide some standard formats for
1isplay of information on terminals and for l1istings 0o he
nroduced on high speed printers, some file managers may wish
to specify special formats tailored to the needs associated
4ith their own flles. The specification of editing
requirements, partitioninz criteria, hackup needs and
securlty requirements will he descrihed in the appropriate
saragraphs helowr,

The second major task of the file manager Is to acauire
the data which constitute the information in the file. This
data may exist in any of several forms, e.g., flle cards,
orinted matarial, punched cards or marnetic taoe. It may,
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as in the first tvo cases 3hove, have to ha converted to a
form which can he read Yy the comnuter. If the 4ata Is on
cards or marnetic tane, A computer prozram may have to he
written which alters the format so that the input prorrams
»f the information system can han-dle it. Finally, the flle
manarer will have tn initiate, with the assistance of the
c- s "m or operations manarer, the procass of file building,
1.,.5 normally consists of punchin= 3 few system control
cards and deliverins the input data ta a rlisnatch clerk or a
computer operator.

Maintenance of the fila includes the functions of
addine ne's information (hihliosranohic raferences *“or
recently acquired hooks), delatine or purcing ohselescent
material (the records of terminated employees) and the
modification of information, (correctinn of spelline,
salary ralses, change of address, updatinz of Inventory).
For rallability of the file, it is necessary to edit the
information as it Is input and to providie for backup an
recovery. Some editinz may be done hy the system but much
of it can often be dnne only by manual means. For instance,
the computer ran he prosranmed to recornize that JAN 41, 936
is not a leral Aate hut not that the "a?" was left off of the
name Johnstone. Unfortunately, there are nccaslons when a
computer malfunction or 3 prosramming error will cause some
information in one or rore files to he altered or destroved.
In order to prevent this from becomine a Adisaster, an
information system must provide facilities for backup and
recovary. The most cormon technfaue used for this ,irpose
consists of periodically coonyins the file ontn a marnetic
tape and storine it out of harm's wav. In addition, a
TRANSACTION FILE is maintained (probahly on tape alsn) of
all chances to the file (additions, deletions, etc.) since
the last hackun was executedi., Thus, wvhen Aanaece ncclurs to
an on-line file, recovery Is achievel by restorine it from
the last backup tape and re-executing the recent chansges.

One more very Important responsibhility of the file
manager is prescrihing the avallability of the file. [t may
aot he econamicallv feasible to have the file on-lin~ all
the time the system is operational. So, he may Jecide to
jake it available for retrieval only durlne certain
scheduled hours. At other times the Atsk(s) containinx the
f{)a can HYe stored awvay from the computer. This will free
part of the computer equipment for use with other files.
Since the access mechanism lItself is much wnore oxoensive
than the disk, a significant savinrs can he achlievel this
way. & second availablility factor concerns who Is able to
retrieve from the fila, Some files may Ye puhlic in that
any one who has a terminal ani1 an authorized account numbar
may access them, Others may he private with only the file
inanager and his assoclates permitted to retrieve information
from them. To support this restricted accessihility and to
arevent unauthorized parsons from altering Information in a
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file, the system inust provide a security facility. This
usually involves the specification of PASSYORDS by the
manager. A user must then know a password to access a
private file or to alter the contents of any file.




