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,,i 1n t roduc t i on

The aim1i of this te.xtbook is to present the commnn aind usual features of

* retrieval work, wherever performed and whatever called, for the guidance

of students and laymen and as a basis for further resenrch by retrieval

and library experts.

There are many new labels for library work, Some examples, arranged

alphabetically, are "data retrieval", "document retrieval", "documentation ",

information science", and "information storage and retrieval". Some

expurtc claim that these activities represent two or wore disciplines under

these diverse labels. Others, including the author, claim that one distinct

activity is common to most of these activities.

1



IlitroductIon page 2

The work experience of the author totals twenty-five years and includes

seventeen years of operating experience, more than three years of research,

five years of consulting, and ten years of teaching, the last activity

on a part-time basis until the fall of 1967.* The operating experience was

of a practical nature, and in industrial and governmental research laboratories

or agencies, The author became conditioned to look for the common features, the

minimum conditions, for an activity to be considered retrieval work.

Therefore, a retrieval model has been developed and tested on the basis of

the work experience, analysis of rQcorded descriptions of operating retrieval

services, and extensive and intensive discussions with colleagues and

students, two groups that share many members.

* Since September, 1967, the author has been an Assistant Professor in

the Graduate School of Library Science at the State University of New

York at Albany.
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There are many handicaps and difficulties in trying to identify and to

cescribe a common core for the many apparently diverse acti'i tics. in

mIdern society, there is an increasing proliferation of services, of

j choices. One learns to notice the small differences, the nuanees, in a

comrplex world. Two additional distractions are the curse of constantly

changing termin logies and the bane of new equipment that obsuletes itsI
predecessors and demunds to be used. It is always (lilgerous to start with

aniwers in.stead ol que:st)ons.

I
3 The scope of the retrieval services studied and analyzed are those handling

3 techn2cal documents. This results in an emphasis on complex subject matter

and the use of new equipment. However, the basic characteristics of library

work can bc perceived in technical document retrieval work,I
1
1
1
I



i t roducltion page 4

Tr h objective il this textbook is the description in clear and Plementary language

of tie activit~es usually periornmed by retrieval bervicub. Once the

usual" (hv ,vxt mosL important word to "retrivval" in this book) has been

idvontified and investigated, then the more complex and sophisticated kinds

of retrieval services can be described and studied.

Elegance and brevity have been deliberately sacrificed to explicitness and

Iclarity. No new terminology is introduced. Instead a few generally known

Iand accepted terms have been sharpened up a little, and then used as consistently
as possible by the author, with a few colleagues doublechecking.

I
I
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o sud limitatton 19 the usr of gs precise and as concrete

1, the word "duculment" Instead of "information",

2. the word "'reader" instead nf "User",

3. the word "service instead of s"ystum",

4. the word "rotrJLVal" instead of "information btorage and retrieval",

5. the word "appropriate" nAtcad of "relevant" with documents.

44
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Thre are a nunber (f najor themes, or cntertionb , that run through the

1. The first theme is that library and retrieval work are identical.

2. The second theme is that document requests are the key to retvievul work.

3. The tI'rd thee is that subject document recquests are a peculinr kind of

document request that provides a minimum description of the document

being requested.

4. The fourth theme is that microfilming technology has provided so far

the "oat useful equipment for retrieval work, principally in the storage

and reproduction of documents.

5. The fifth theme is that data processing technology is increasingly

proving its usefulness in retrieval work, principally in the preparation

and matching of property control and index records.

6. The sixth theme is that "data retrieval" is a special kind of document

retrieval.
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Me t Ilod

The bare bones of the model stick out frc.n this uncompleted manuscript

even more than they probably will from the next draft, the orie designed

hopefully for book publication. Cartoons, diagrams and tables have been

used to make even more obvious the joints of the model. Hewever, it is

believed that this presentation of the textLuok will serve to test fully

and severely the worth of the approach chosen.

The retrieval model consists of four parts. First, there is a definition

of retrieval based on;

1. a version of the Shannon general communication model modified for

retrieval purposes;

2. an appreciation of Mooers' irsight, recorded in IV50, that retrieval workt
is activated by the destination, or would-be receiver of a recorded message;!

3. an extrapolation of Fairthorne's "marking and parking" analysis tr

I retrieval records and procedures.

1
I
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[]

The second part of the retrieval model is the specification of the two

functions, the two purposes, of retrjvail. One function covers all the

activitiies resulting in the identification of appropriate documents, if

an exist, upon receipt of a document request. These activities will be

called "searching".

The other function covers all activities resuln ig in the delivery of one

or more copies of identified documents, if any copies are available through

the particular retrieval service. These activities will be called "locating".

Retrieval work is analyzed in terms of making possible, or carrying out,

either or both of the two retrieval functions. Cataloging and indexing are

considered preparations for searching. Acquisition and shelving are con-

sidered preparations for locating.
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The third part of the retrieval model consists of the four physical objects

of main interest in retrieval work, namely, the four kinds of records,

They are called "documents", "document substitutes", "retrieval aids", and

data", which are documents composed ol items of equal interest to readers.

Document requests do not rate as a fifth kind of record because they can be

considered throughout retrieval work as "pretend" or "shadow" documents

until the existence of documents fulfilling such requirements is proved or

disproved. It is better to consider them as retrieval aids.

Fjnally, the fourth and last part of the retrieval model consists of the

five basic operations, the manipulations, performed upon th2 four kinds of

retrieval records. They are called "preparation", "watching", "transportation",

storage", and "reproduction

All of them are employed In carrying out various types of retrieval work

but two must be employed in order to distinguish retrieval from other message
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de ivery 1er'v'v-s, such i% Lh postal and telephonce service. The two are

iatching, cyr -t'(,t,, anA luragc or delay. Tii, employment of those two

en-ure that the reader determines what and wxhen he %%ants to read.

The just uf tile textbook follows frol} the bare bones of the retrieval model

expla-ned and descraLhed in the iirst tha'e, chaptors. Cliaptvk IV, Sign.ficance

of Technical Dcum1nL R.triva" descrzeibes the unique characteristics of

roeLtriCvnl work per'oriied with tecihnical documents for technical readers.

After two general chapters, Chapter V, "Kinds of Technical Documents", and

Chapter V7 , "Document Retrieval Processes", there are seven chapters that

take up tile application of tile five operations to each ol the lour kinds of

rtvi cal records,

Cli.pter VII. Preparation of Tfechnical Documents.

Chap ter VI II . Processing Technical Documents.

Chapter IX. Kinds ol Document Sustitutes.

I
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Chapter X. Processing Document Substitutes

F Chapter XI. Kinds of Retrieval Aids.

Chapter XII. Processing Retrieval Aids,

Chapter XIII. Processing Items in Documents.

The last two chapters are general in nature.

Chapter XIV. General and Special Purpose Equipment.

Chapter XV. Design and Improvement of Retrieval Services.

Chapter XIV is a survey of equipment from the viewpoint of actual applications

to retrieval work. A history of equipment of retrieval interest is presented

as Appendix C in tabular form with citations for the applications of each

type of equipment to retrieval work. The benefit of the historical approach

for students and laymen is that it helps to explain the available equipment

in terms of proven use to retrieval work. "Nothing clears the mind....."*

like attempting to specify exactly how a specific type of equipment is

useful in a particular job.

4 Dr. Samuel Johnson, "Nothing clears the mind so much as the knowledge that

you are going to be hanged in the morning."
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Chapter XV attempts to show some of the practical benefits to operating

retriuval sorvicos of using the approach presented in this toxtbook.
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DEINITION OF RETRIEVAL

Summary

Retrieval" is definod i the processes performed by a documentation, or

rvuorded massage delivery, service that provides documents only upon

request by a potential reader or destination. The definition 15 based on

the classic communication model of Dr. Claude E. Shannon.

The characterlstics of recorded communication arc described and diagrammed.

Finally, three other mesge delivery servicus are compared with the working

methods of libraries or retrieval offices.
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1A, De~itnititon o ctria

Rv~IrleV13l wti 1% aefined w, I pecczc pcrftortvt1 by f, ,-44aao me!sa;ej

or dtcument, delivery service that provides documents only upon request by

i
4% dostination or i potential reader. The requebter Is UsUally the person

who wishes to read 1h document.

i

j In 1950, Calvin N. Moors descrlbed the unique characteristic of retrieval

work. "In information retrieval, the addresce or receiver rather than the

- , sknder is the active party."* This is unusual because most message

delivery services, such as postal and telephone services, perform work at

the direction of the originators, or sources, of the itwbages°

0 Mooors, Calvin N., "Informtation Retrieval Viewoti us Temporal Signallingt",
Proceedings of the International Congress of M 4thenmaticians, Sixth Congress,
Cambridge, Massachusetts, August 30 - September 6, 1950; Vol. 1, Providence,
Rhode Island, Amrican Mathematical Society, 1952.I

1. ll
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.flDfnitii ii of DociL-ntation

Docunmntation work is dviined as the services providing regular ass-1tance

in delivering recorded mes3ages to individuals. To require delivery, a

ruvorded communication must have at leabt one dvstination that is different

from the source of the mossage. Recorded communications intunded only for

the individual who has originated them usually do not require delivery

services.

IF PERMISSION IS GRANTED, a "Blondie" cartoon,
dated 6/12/67, by

Chic Young,

WILL APPEAR IN THIS SPACE
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C. Comumcation Model

The concept of do-umentation as a message delivery service, and the Jefinition

of retrieval, are based on the classic communication model developed by

Dr. Claude E. Shannon of the Bell Telephone Laboratories.

According to Dr. Shannon, "By a communication system we will mean a system

of the type indicated schematically in Figure 1. It consists of essentially

flive parts:

1. An information source which produces a message or sequence of messages to
-be communicated to the receiving termi.nal.

2. A transmitter which operates on the message in some way to produce a signal

suitable for transmission over the channel.

3. The channel is merely the medium used to transmit the signal from trans-
mitter to receiver .... During transmission, or at one of the terminals,

the signal way be perturbed by noise. This is indicated schematically in
Figure 1 by the noise source acting on the transmitted signal to produce the

received signal.

4. The receiver tdinarily perfornui the inverse operation of tha done by
the transmitter, reconstructing the message from the signal.

5. The destination is the person (or thing) for whom the message is intended."*

Shannon's Figure 1 is shown as Diagram 1 on page 5.

* Shannon, Claude E.,, "The Mathematical Theory of Communication". In Shannon,

Claude E. and Weaver, Warren, The Mathemntical Theory of Communication.
Urbana; The University of Illinois Press, 1949, pages 4-6.

I
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I NFORMATION
SOURCE TRANSMIETTER RECEIVER DESTINATION

SSIGNAL

MESSAGE MSSAGE

I

NOISE
SOURCE

I
I
I

Diagram 1 -"Schematic ri agram of a general cov.unication system"

'I

Shannon, Claude E., "The Mathematical Theory of Communication."
j In Shamion, Claude E. and Weaver, Warren The Mthematical Theory

of Communcation. Urbana: The University of Illinois Press,
1949, page 5, Fig. 1.I



I

I
If (L',apt!

°  page 21

Voriwetntiton S,:rvice. also huve the samv five parits,

I~~~~I, 
j.horei~tc'nivxu1woi thu i~ahr a lporuv 3 h

recorded message.I
2. The transmitter is the activity oi writing or printlng thC message.

3. The channel consi sts of the means of physical transport used fnr delivery

of the recorded inesage. Noise is the errorr, made in "writing" the

messago. Thvse, are mostly typographical errors jikd sometimes, mutilation

or deterioraton of the message that makes reading difficult or inipossible.

1 -. Tne receiver Is the activity of reading the nessage,

5. The destination is the individual who reads the message.

I

1
1
I
1
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D. Definition of Document

A document ib defined for retrieval purposes as a physical representationb

of a message that 'an be stored and transmitted. fonuunications usually

have to be recorded, if only briefly as in telephone conversations, in order

to b. transported over time and distance. However, telephone messages

are only temporarily recorded for transporting purposes. Therefore, they

cannot be retrieved. Unrecorded communications, such as most face-to-face

conversations and flag signals, are not considered documents by this

definition.
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Documnts are intended to be read or heard. At least, reading is the

reason why diocumenation ,ervices deliver messages to destinations. This is

the case, even though it is well known that documents have more than one

use, some decorative and some functional. Documentation services seldom

provide documents to be used as prestige items or as blunt objects.

IF PERMISSION IS GRANTED, A "Wizard of Id" cartoon,

dated 6/30/67, by C. Parkers,

WILL APPEAR IN THIS SPACE
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Z. Recorded Co~iuncation Model

A number of changes have to be made in the Shannon model of a "general

communication system" (See Diagram 1 on page 20) to narrow its applicationI
to only recorded communications. First, the source and destination areI
required to be human beings, and this change is indicated by drawing circles

around "Human Source" and "Human Destination". (See Diagram 2 on page 25.)

I
Second, a record channel is established between the transmitter of the source

and the receiver of the destination. The channel accepts only "recorded"

signals and the receiver only accepts "readable" signals.

I

I i I' the signal produced by the source is not recorded, it must go through some

j sort of recording process before it can be accepted by the record channel.

Furthermore, if the recorded signal that has been transported is not rea&able,

i then the signal must be made readable before it can be delivered.

I

I
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F. Description of Documentation Serviccs

In modern society, documentation srvices *uch as telephone companis and

postal services are big business. To demonstrate how library or retrieval

services are similar and dissimilar to some of the better known recorded

message delivery services, a comparative chart of four documentation services

has been prepared. (See Table 1, Minimum Operating Conditions for a Recorded

Message to be Delivered by Four Services, on page 27.)

By definition, documentation services physically transport a recorded

message from some source to some destination. As a minimum, documentation

personnel must be able to handle the physical forms in which messages are

submitted for delivery a-d in which they are expected to be delivered. They

usually receive and deliver the same physical kind of recorded massages.
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Thu examples of documehtation services shewn in Table I Olt page 27 are

telephone service, postal service, broadcasting stationg, and library

service. They differ from ech other in several ways. For instance, the

first two perform work at the request of the originators of the messages.

The third, broadcasting stations, perforot work at their own direction

in the hope that the destinations will like the massages sent them. The

fourth, retrieval, does its work ast the request of the destination.

Sometimes one-to-one communication is provided, as by muil and telephone

services. Sometimes oiie-to-many communication is provided, as by radio and

television.

To deliver recorded wessages, service persoruel in documentation services

must know .something about the sources and a good deal about the destinations

of thu messages. If they know little of one, they try to compensate by

knowing more about the other.
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Reproductlon and storage operations are frequently employed in documenation

services. Time delays arc inevitable In both the recording and tramsporting

of messages. Queueing is common. Letters wait in mail boxes until picked

up at scheduled times. Books wait on library shelves until removed for reading.

Message delivery services also differ as to who determines the time and place

for the message delivery. Sources and destinationF are often the active

agents, or deciders, in message delivery. Sometimes service personnel determine

the time when messages are to be delivered over radio and television channels.

However, the place of delivery is determined by the destination, the owner

of the radio or television receiving equipment.

Diagram 3 on page 30 represents the usual sequence of message delivery by

documentation services.
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DESCRI PTION OF RETRI EVA], WORK

ummary

Retrieval personnel perform two functions upon request of a potential

reader, the identification of appropriate documents and the delivery of one

or more copies. There are three constant handicaps in retrieval work; not

knowing who will request a document, nor when the request will be made, nor

how the request will be phrased, until it is made.

Tperform retrieval work, four kinds of records have to be manipulated.

'they will be called "documents", "document substitutes", "retrieval aids",

and documents composed of equally important items, or "data". The physical work

performed on the four kinds of records by retrieval personnel can be analyzed

into either "parkings" or "markings".

There are five basic operations that combined in various ways result in

retrieval work being performed. The operations will be called "preparation",

transportation", "matching", "storage", and "reproduction".
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Summary (continued)

There are numerous retrieval processes, such as acquisition, indexing,

searching, dissemination, and circulation. These can be analyzed in terms

of combinations of various of the five operations being applied to the four

kinds of retrieval records.

There are two themes running through retrieval work. One is subject

analysis that mainly affects selection, indexing, searching, and evaluating

procedures. The other is application of equipment. Equipment mainly affects

the accounting of property, and the storage and reproduction of documents.

Microfilming and data processing are the two technologies that have proved

most useful.

I.
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Summary (continucd)

Historically "personal rctricval" came befure the establishment of retrieval

services to provide regular assistance to organized groups of individuals.

Retrieval services differ considerably from personal retrieval because a

number of viewpoints have to be accommodated.

Unfortunately, there are few sources for recorded descriptions of operating

document retrieval services. The best source is the National Science

Foundation's series of pamphlets, "Nonconventional Technical Information

Systems in Current Use", that started in 1957.

I

I
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* A. Two Functions of Rttrieval

Upon request of a potential reader, retrieval personnel perform two functions.

i
(I) The identification of appropriate documents, if any are known to exist.

(2) The delivery of one or more copies, if any are available.

Retrieval work is based on the receipt of document requests from authorized

customers of the retrieval service. Before appropriate documents can be

identified in response to a document request, retrieval personnel must either

*. know of their existence or know of methods to determine if they do exist.

And, before copies of documents can be delivered, retrieval personnel must

either have copies in their own collection, or have access to other collections

that will make copies available.

I

1
iI

I| | I | | I | I | | I
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The word "appropriate" is used with documents, instead of the adjectives

"relevant", "right", or "correct" because it signifies a more modest, a more

realistic, goal for library or retrieval personnel.

If a librarian is able to identify and to deliver copies of the documents in

its collection that are most appropriate to a request, she has done a good

I job, In fact, she may have done the best possible job depending on the kind

of request, the collections, and the retrieval services available.

Diagram 4 on page36 shows what is involved in servicing individual document

requests by a retrieval service.

I

I

I



MII

.6 z

tiy

49W

-, 0 h



Chapter I! page 37

B. Handicaps of Retrieval

There are three constant handicaps in rutrieval work.

(1) It is not known who wishes to read a document, until a request is made.

(2) It is not known when a document will be requcuted, until a request is

made.

(3) It is not known how a document will be requested, until a request is

made.

It is known, however, who are the individuals that have the right to request

documents from a particular retrieval service. Also known are the times of

t j day in which most requests will be made, because this is established by the

jretrieval service.

I

I
I
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Therv are thrte known methods of preparing for the various ways in which

dotumwnt roquests are likely to be phrased, One method is to investigate

previous experience of the kinds of document requests made by the group of

readers to be served, or failing that to study the request patterns of any

similar group of readers, if any such exist.

A second method is to train the readers to request documents in certain ways

that are suitable to their work and for the kinds of appropriate documents

that are available.

A third method is to develop a flexible and generalized indexing language

that allows the reader considerable freedom in making document requests.

This is like the cook or druggist that can concoct many different products

from a standard set of components.

I.

I
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C. Four 91;ids of Records

All varictiles ui l -t.d Et"'- lmndlefl in rrtrieval wfi-rk, hrom W~g "tile

heavy marked objects" of Robert Fairthornc , to the latest kinds of machine

records, such as reels of magnetic tapt,, that are also heavy, marked objects.

It is useful in retrieval work to differentiate four basic kinds of records

that have to be manipulated, First, it is useful to differentiate the

orz-inal documont from all other types of records because it is the reason

why retrieval bervices exist at all. All other records are derivative. The

word "document" will therefore be res'erved for this purpose. Other rp.;.ords

il u ,ipulated in retrieval work will be called either "document shbatitutes",

fretrieval aids", or "data", that is, documonts composed of items of equal

interest to readers,
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•he la"t two categorlio, docuant subutituteu and retrieval aids, are usually

L prepared Vy retrieval pesmvt.l. S3mtjms they are prepared by the readersJI
themelvem, or colleaguem of the authors.

Substitutes for documents are defined as any record that a reader will usually

accept, or even prefer, to read instead of the document. Some examples are

abstracts (informative), summaries, translations, 6nd copies of documents, in

part (extracts) or as a whole,

Aids are defined as records designed to be nuuipulated instead of the original

document in order to identify and to deliver copies oi the requested documents.

Some exaVles are charge-out slips, catalog cards, and bibliographies. Because

they are deliberately designed for retrieval purposes, they are usually the

records that are the easinst and least expensive to handlo.

1.
I

L

L-
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Documents composed of items of equal interest to readers usually look

different from documents that are expected, and usually are, to be read in

their entirety. When parts of documents are requested, retrieval inwolves

(1) the identification and delivery of the "correct" document and (2) the

location of the part of the document that fulfills the request. This Is

often called "data retrieval".

Data retrieval can be considered a certain type of document retrieval.

The data may be small, even a tiny record with a couple of symbols, but It is

.%till a recorded message that is retrievable.

U
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D. Marking and Parking Analysis

All physical work performed on the four kinds of records in libraries or

retrieval offices can be analyzed into a series of "par.cing" and "marking"

steps. This is Robert A. Fairthorne's terminology to distinguish certain

of the observahle, the describable, aspects of l1:rary work that should be

considered for delegation to clerks or machines.

Once a record has been created, parkings are usually cheaper and easier than

markings. Therefore, efforts should first be directed to arranging the books

of documents in some "helpful order". Dr. S. Ranganathan* meant helpful

arrangements for the reader, or helpful for librarians assisting the reacers.

Two good examples are special areas assigned to reference books and current

periodicals.

* Fairthorne, Robert A., Towards Information Retrieval, Butterworth's
London: 1961, p. 95.

I m m
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The most useful way of parking a document is to hand it to the person who

has requested it. Anything else is less direct, and so, less satisfactory.

Whenever possible the markings already on the documents should be accepted

as parking instructions. For instance, it is advisable to shelve technical

reports alphabetically by the name of the author or the corporate source, if

marks establishing these points are prominantly displayed on the covers of

the reports. Government documents displaying a series number are usually

filed by that number. Issues of the same periodical with dates printed on

the cover are usually arranged by the date.
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3 mParking analysis applies to readers as well as documents. By parking

documents on shelves in subject groupings, readers are led to park them-

selves near the documents in which they are interested. Special readingI
areas for current periodicals, and special displays of "new books" accomplishI
the same results. Readers are thus encouraged to perform much of their own

I retrieval work.

1
J Markings have to 1x added when the markings already on the documents are not

suitable or sufficient for parking instructions. Then a mark, the simpler

the better, has to be added to the document. Examples of marks of differentI
orders of complexity used as parking instructions in libraries are accession

nnumbers and book call numbers.

I
I
I
I
I
I



Chapter 11 page 45

Sometimes new marked objects have to be generated to facilitate retrieval,

either as a reading substitute or as a manipulative aid, Because such

records are designed for retrieval purposes, they are usually inexpensive to

handle.

Parkings, or combinations of markings and parkings, can also be performed with

the records that function as substitutes or as retrieval aids. The card

catalog is a parking arrangement of retrieval aids that are less expensive

and more convenient to manipulate than the original bulky documents would

be.
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E. Five Basic Operations

There are five basic operations that combined in various ways result in

retrieval processes, such as acquisition and indexing, being performed.

The operations will be called preparation, transportation, matching,

storage and reproduction, These physical operations can in turn be analyzed

in te mas of parking and marking methods.

The preparation operations cover all wqrk involved in the physical production

of documents. For example, technical writing and editing are preparation

processes as well as are the printing and assembling copies of documents.
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Document retrieval like other record handling activities has been seriously

handicapped by the increasing numbers and varieties of recording inedia and

techniques. Once produced, marked objects are as intractable as any other

piece of inanimate matter. Therefore, some control over the physical pro-

duction of documents is advisable in order to ensure that they are easier

to handle later.

Sometimes librarians have been unable to influence the preparation of certain

kinds of documents, and so have turned as a second choice to the development

of copying equipment that would ensure copies easier to handle than the

original documents. Library leadership led directly to the development and

application of microfilming equipment to such bulky and fragile documents,

as newspapers, doctoral theses, and rare books or manuscripts.
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The transportation operations cover all the work involved In moving documents

from one physical location to another. For example, routing and mailing of

documents are transportation operations. Transportation is the basic

operation that has to be performed by all delivery services of recorded

messages,

The matching operations covers all the work involved in identifying appro-

priate documents, such as the indexing of documents and the searching for

requested documents. It also includes the locating of copies of a document

after an appropriate document has been identified.
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The storage operations cover all the work involved in maintaining records in

one physical location in order to be able to provide them upon request later.

For example, filing and shelving are storage operations. Storage of some

kind is essential because delay is a necessary feature of retrieval work.

It can be storage of documents, of document substitutes, of retrieval aids,

or of all of them.

The reproduction operations cover all the work involved in making copies of

existing documents, in whole or in part. For example, microfilming and photo-

stating are reproduction operations. Frequently, the best solution to some

retrieval difficulties is the rapid and economic production of copies of a

document, so that the copies can be parked in different ways and marked in

different ways. The result of reproducing a document is a document substitute.

All operations described are also urplicable to document substitutes and to

retrieval aids.
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F. Retrieval Processo.

There are several retrievi processes, such as acquisition. in.exing,

dissemination, searching, and circulating. Each of the processes can be

applied to documents and to substitutes for documents. Retrieval aids are

employed in retrieval processes, but they also have to be acquired or created.

They can be disseminated and circulated but only are indexed or searched as

retrieval aids.

Some retrieval processes, such as acquisition and indexing, are characterized

as input procedures. Other processes, such as searching, disseminating, and

circulation, are characterized as output procedures. This dichotomy is use-

ful as long as it does not hide the intimate relationships among the so-called

input and output procedures.
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For instance, some people are surpriaed to learn that subject indexing

necessarily involves the analysis of document requests, part of the output

procedures, as well as documents, part of the input procedures. In fact,

the main objective in subject indexing i to describe the subjects of documents

in similar language to that used in subject document requests.

r
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0. *ie of Subject Analysis

Subject analysis aff"ts most retrievel processes. The first decision that

has to be sade on a subject basis is whether to assist in the preparation

of a document on a certain subject or not. Once a document exists on a

subject, a decision may have to be made whether to acquire copies of the

document or not.

Subject analysis of the current documentary interests of readers determines

the routing of recently received documents. Shelving arrangements in public,

university, and school libraries are usually on a subject basis. Special

libraries increasingly cannot afford to arrange documents on a subject basis

because of the conflicting subject interests of their readers and of the

quantities of records to be handled.

*1
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Hi. Role of Equipment

Equipment for recording and moving documents are of permanent interest

to librarians and retrieval personnel. Two technologies have been of special

and continuing interest. Microfilm technology has primarily interested

Individuals concerned in reducing costs of storage and reproduction. Data

processing technology has specially interested other indlviduals concerned

in facilitating identification, including subject description, of documents

of any physical form. The advantages of one technology seem to be the

reverse of the other.



I
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I. Contro-t wi th "Personal Retrieval'

Historically "personal retrieval" came before the establishment of retrieval

services tv provide regular assistance to organized groups of individuals.

Because everyone has had some experience in handling their own records,

individuals sometimes find it difficult to appreciate how zatrieval services

differ from personal retrieval.

The best way to arrange a personal collection is often aifferent from the

best way to arrange a collection of similar size and subject that is to

serve a number of readers. This is because some compromise has to be

reached as to the kinds of document requests to be regularly handled by the

service. The agreement is usually made explicit in the document selection

policy and the indexing system chosen for thp par -uar retrieval servicp.

I
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J. Sources of Recorded Descriptions

In order to understand the nature of library or rvtricva1 work, it is

necessary eithcr to navc pcr--on-I work operjnce or to be ftble to analyze

recorded descriptions. Unfortunately, there are few detailed reporLs

describing operating retrieval services. Most authors, editors, and

publishers have been more concerned with how things could , or should,

be done better especially with the aid of the latest equipment. They have

not spent much time or space recording how retrieval services are actually

being operated. it is always difficult to make improvements, but nearly

impossible, when one is not familiar with the work involved,

Therefore, it was gratifying in 1957 that the Office of Scientific Information

Service of the National Science Foundation decided to undertake a series of

pamphlets with the title "Nonconventional Technical I ,formation Systems in

J;
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Current Use. The first tIlion, dated January, 1958. contuint-d d(e7r:riptiui;'.

of 26 operating retrieval services, The fourth edition, dated December,

1966, became available in the spring of 1967. It contains dcscriptions ol

176 scrvicos, more than half of which u tu cormputers.

I.

F

I

1.
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WAYS OF RNUMTI NG DOCUNWITS

Retrieval personnel must deal with zt ]east two different languages. The

first is th& recorded language of the documen .u and the second is the

language of the document requests, whether recorded or not. A single

language has more than one way to express the same thing; the problem is

compounded for librarians who must deal with two.

Document requests are composed of two parts, a description of the document

being requested and a specification of the physical access preferred to the

document being requested. Both must be provided before retrieval work can

begin.

The lrt,4 of physical access preferred is often lndicst-4 by the pragmatics

of the situation in which the document request Is presented. For instance,

a document request phrased in the same wry would be understood differently when

presented at the circulation desk, the reference desk, or in the periodical

room.

.
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Summary (c-nntlnued)

Tneman V-~t.VAVVA .4 AI-L~ A t C n analy~zed i ntu f oul

m4in kinds. The first thrcc kinds of dcscription can be, 011d are, used fur

describing any physical objecL. Thkv f1it-t can be uzcd by itscl±. Th.ey 11 r.

1. Descriptions of the physical characteristics of the object 
being

requested.

2. Descriptions of the history of the objects.

3. D scriptions e,,aluating an object from a specific viewpoint.

The fourth kind of description is unique for documents, 
"marked objects"

of any kind. It is a description of the subject of r document. This involves

semantics, the interpretation of the physical marks on 
the documents.

Librarians have recognized and syst3 tized all four kinds of document des-

criptions by establishing rules, explicit 
conventions, for the handling of

document reuest3. Some are called descriptive cataloging 
rules and

others are called subject indexing rules.

i
1

lb
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Sum' ary (t:on tinued)

Thc kind of docuncnt dsccrptiori- furiiihed by a r,e4uvtux" de-pundb u11 LU

,atnr f~Lur They Ltre hi5 'familiarity with the document bcIng reque~ted

und the kinds of document search that he wishes to be made.

Sonetimus documents are requested when only a part of a document, an item,

is to be read. Then regular document retrieval is required, plus, if

requested, Identification of the itum in the document that is specified

as being of interest. This is often called "data retrieval".

Motivatiuns for making docuament requests are not as suspect a. Lit moti-

vations for writirg and publishing. At least, they have not been as much

invostigated or studied. However, the savings ir work and time have

often been undorostimated in making document requests and in reading any

appropriate documents that have been identified.



CI

Onetkg knv rrnlc t~f driorment requewsta in rtetri uvul ho!5 been2I establisilted.

L
itI! p~P~. 1h~tjid ~ 4II. i~j~vr*-1 FiC(i It aiso is th~Ln pus..iblc

t) diagrmmn and to ccmparc the putcrtflt~ ti-nEd =:LUtl k lc ' ri-i4-~V.4

service.
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A. Languages Involved in Document Requests

One of the main handicaps in retrieval work is that service personnel do not

know in advance how document requests will be phrased. However, they can

study past requests for similar documents or past requests of the same

readers. Then they can develop predictions of how documents will be requested

in the future.

Retrieval personnel must deal with at least two languages. The first is the

recorded language of the donumer The second is the language of the document

requests, whether recorded or not. There are substantial differences between

spoken and written language. Neither of these languages is under the control

of retrieval personnel.

Therefore, a paramount concern of retrieval personnel has to be the similarities

and the differences between the two languages. They have to investigate and

to study the ways in which documents are usually requested and the ways in

which documents are usually written. Any compatability between the two

languages may be helpful.
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The matching of the two languages is the most difficult Job of retrieval

personnel. Frequently, a third language, a library classification or a

subject authority list, has to be developed to aid in the translation

between the first two languages.

£&
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B. Differences between Recorded and Uorecorded Language.

Mr. James C. Bostain, a Scientific Linguist at the Foreign Service Institute

of the Department of State in Washington, D. C., lists four major differences

between spoken and written language.

"1. Iii every language, talking and writing are different systems.

They overlap and bear a general resemblance to each other, but

it is the resemblance of brothers, not of twins. Nobody writes

exactly what he says, or says exactly what he writes.

2. 99 percent of our linguistic activity is concerned with speech,

not writing; but 99 percent of our study in concerned with writing.

3. Talking and writing are learned by different methods. We learn

to talk with almost no insfruction (correction, yes; instruction,
.no). In school we learn to talk about writing, but not to talk

about talking; hardly any child of 30 can make three consecutive

true statements about the way he talks.

When he does try, he talks about talking in terms of our

writing system, which is worse than most others. On top

of confusion, chaos.

4. Talking and writing have different units. We write with word units,
we talk with phrase units. A sentence like Put it in the corner

has five units in writing, but only two in talking."*

* Bostain, James C., ENGLISH--FACT AND FANCY, School Television Service

Teachers Manual, WETA/Chamuiel 26, Washington, D. C., 1964, Part 1, page 16.
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The main udvantage of recorded language is. that the record is a physical

object vf u rt_-atiNs_1v p.-rnanvrt kind. in fact, once recorded, amussage is

expensive and dilficult to change. It is as intractable a any other

piece of inanimate matter. This is an advantage in the study of ducuments.

Documents, unlike readers, at least stay still and await the pleasurv of

retrieval personnel.

Recorded language has the handicap that it Is necessarily less complete

communication than is possible between people conversing face-to-face.

No immediate .reed-back, questions and answers is possible. Even telephone

conversations are usually less satisfactory than in-person talks.

Without the presence of the speaker, or the environment in which the record

originated, the reader must depend on the recorded marks as a guide to the

competence of the writer. Queen Victoria tried to transct..d these limitations

in writing by capitalizing and underlining words to convey emphasis or

importance.
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In mechanzed Indexing or translation, the handicaps of recorded lunguag

show up clearly because the main sources of infurmaLiuvi aut a docucnt

are the marks in the documents themselves. The difficulties and Importance

of indexing and translattng work has again been demonstrated in much of the

recent work on mechanized indexing and mechanical translation.

Investigating how individuals talk when no record has been made is impractical.j
Linguists must record languages in order to study them. Most individualsA
do not notice how they or others talk, anymore than they notice how people

I breathe or stand. Talking is harder to analyze than writing because it Is

1 a more flex0-'e and subtle mode of communication. Two people hearing the

jsame thing can continue to disagree longer than when they read the same

thing, to which repeated reference can be made.

I
A substantial difficulty for librarians is the necessity of describing oneI
of the languages, the spoken language of a document request, in terms of the

I written language of the document. The temptation to confuse the two languages

I is considerable, and the warnings against doing so are few. Because both

I
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seem to most pcoplc morc obvious than any differencet.

*

C. Two Parts of Document Requests

Document requests are composed of two parts, a description of the document

being requested and a specification of the physical access preferred to

the dzument being requested. Both must be provided before retrieval work

can begin.

D. Kinds of Physical Access Requested

Only hnowing which are the ap-ropriate documents being requested is not

sufficient. It is also necessary to know whether the reader prefers to

take home a permanent copy, wants to borrow it, or just to take a quick

look at the document.

I.

I,
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Two kinds of physical access can be distinguished. The first is direct

access by readers or their assistants to the storage areas of thu dvwiusnts

and document substitutes, or to the rapid reference area where retrieval

aids are located.

The second typc of access occurs when readers delegate access to retrieval

personnel. If either of the two types is dominant, a different kind of

retrieval service is required.

II
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4

I . Ways of Describing Documents

At first, there may seem to be numerous ways of debcrib ig ducu'limtb bei~g

requested. Individuals seem to have a variety of ways of making requests

depending on what they want and the urgency or difficulty of the request.

However, from a retrieval viewpoint, there are four main ways of describing

documents that are being requested. Most actual document requests can be

analyzed in terms of the four kinds.

A document request includes a description, more or less complete and more or

less accurate, of an item requested by one individual of another. One way

of requesting an item, no matter what it may be, is to describe its physical

characteristics. Therefore, documents, like fruits, coats, or human beings,

are requested by describing their physical characteristics. In the case of1
documents, the physical description ii ;des a description of the marks on

them.

I.
!_
1.
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A second way of describiniz a document is to trace its nrnvinus history.

)etc Ipti il O1 who h[Ad t4 4Iia:t-I it 'r.v I mi m y ,'r h-rr ( h4- 4 It 4 .wftl 4 F4

located now, =rc exam-ic-. ;I.-o included in his-torical dcrc-ption= Qrc

what has previously been recorded elsewhere about a document. E>yanvles are

abstracts, indexes, and reviews.

A third kind of description involves an evaluation or judgment of a document

from a specific viewpoint. What might be a "good book" on turtles for a

child would probably not be appropriate for either a college student or an

expert on turtles. Evaluative descriptions cannot be used alone because a

viewpoint has to be specified, according either to some physical characteristicI
of a document, to some event in its history, or to some subject.

I
1
I
I
I
1

fJ
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A fourth w-y to describW dov1.;uwxt is uniquc to marked objf.ctl. It is in

terms o the subjecto or sbjectn treated, aitd Involves samantics. or the

_. itterpretation o1 the marks on the documents. In other words, what Is a

document about? Or to use Dr. John O'Connor's formulation, "What does it

mean to say that a document is about subject S?".*

In order to be able to predict how documents will be requested in the future,

,aere has to be some experience, some consensus, on how such documents are

described. The social practice or agreement is preferably explicit and to

be found in a number of different kinds of records. In fact, librarians

have estkblished conventions on these matters.

( 1
[ f Librarians have developed descriptive cataloging rules that specify the

physical features of a document that i, correctly described will ensure

that the right document is identified. They have developed library

classification systems and subject authority lists to indicate the kinds

of subject requests that can be handled most efficiently by particular

retrieval services.

* O'Connor, J., "Relevance Disagreements and Unclear Reciuest Forms",

AMERCAN DOCUMahTATION, July, 1967.
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V. Reuuestor's Knowlodge of D cu~nts Requested.

kequoatur'i lurniblh dubcriptivis of ducurcnt:. that depend mnainly on their

famiiliairity ,1r k 1.-4g o: t h document t-inz rcquted, if a requimtor

knows or believes that a specific document exists, he usually is able and

does provide descriptions of all four kinds, in part.1cular, physical and

historical descriptions of the document are provided. Then, if one or more

of the clues provided are inaccurate, as some are sure to be, there are

usually enough remaining clues to identify the requested document.

If a requestor does not know whether any document exists on a specific

subject, or if he wishes to have made an exhaustive search on a subjecL

basis, he is likely to describe the document in terms of subject. Few, if

any, physical or historical descriptions can be provided for documents that

are not known to exist.

rI
s"4
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!

Dr. Charles Bvrnler has called th, first kind oZ request "questions of

I recall" to emh" azu the fact that some previous knowledit is prusu.m'd

about the existence of the document. He has called the second kind of

request "questions of discovery" to emphasize that often the requester

has no previous knowledge, of the exstnce of the documents being requested.

A definitive search can usually be made on recall question5 because of the

diversity and compreheasiveneas of the clues usually provided. In other

words, a flat "no" or "yes" answer can be provided as to whether a particular

document exists. Discovery questions can never be completely answered

because there Is always a chance that a document like the one described may

exist, even It it has not yet been found.1
1.

[
1.
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ThL-*re nro als o lo grcAl dillerncrwu btween thu scorrh -tpl . I i kcatlon for

qj"4 o4# l reuail j~o i~hn~ar of dc'"-t.v It, (-Fll rs'quests Ciji b.u tranm,-

-~r ntrQ All And Mill; !M)5-nrChes that spucily thailldunt b

selected that have been abbignd tht specified indexing tk-rn4 and only

those documntb be !ctected that have bven assigned thum and no other

indexing terms. The danger in specifying All And Only aearches is that

Incomplote descriptions, even if correct, will not result in finding the

described documerts.

Discovery requests arv translated into All But Not Only (ABNO) searches

that specify that all documents be sulected that have been assigned the

specified indexing terms but not unly documents that have been assigned

those indexing terms.

I



Some ducunwrats are IrvquentIN rvqustud Uvcaubu ol one part or a sink1c, item

In the document. These documents aru uuually arranged so that acce--ss tu any

individual item Is equally easy or v 4 ually difficult. This type of documnt

Is designed mainly for rapid and repetitive use, or for recall sarchcs.

Liits, tables, and diagrant are th,: prelerred forwatb.

When ducuments are frequently requested in order to read only a specified

ite
m , retrirval 1- required of both the describ-ol document and the part

specified in it. This is often called "data retrieval".
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11- ot iiat IU11. I U " DOa -uislk 1t RV 'qUV:- .1

There hnl beL-en much di' ;cu -s i ni thc rnotvat Ln of tcchmical i-sonneiv in

writiig and publishing technical documents. Professional prestige and personal

adva.nccnunt hay' bcein ,Ahun tuj play 41gnificint roles. It is easy to point

wi th pride at ally physical ,hAject inc ludi n6 duc '.unit , that ore has created.

Huwvvor, therc hau not ben much discussion of thu motivations o" technically

trained pe4pTv in requesting retrieval service, even though this would seem

to by of interest to llbrarian,. Perhaps the motives for making document

requests are not as suspect as those for writing documents. The usual

assumption is that the document is requested to be read.

Sonctimes there has been pressure against making document requests or

literature seurches because of the poss4 bility that they may result in

painful new knowlcge. The work being planned may already have been done,

and perhaps done better. Calvin Mooers has presented this perception
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in his Yirst Law.

:An inormaton retrieval sy.tem will tend not to be used whenever

it ii more painful and troublesome for a customer to have information

than for him not to have it."

Mloers, C. N. "Mooers' Lar or Why Some Retrieval Cystems jre Used and

Others are Not" (ediLorial), AMERICAN DOUMENTATION, VOl. li1 No. 3j
Julyj 1960, page ii.
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1. Retrievttl MUtdel.

Oce the key role of document requests in retrieval has been established,

it ii porsible to diagrfa a "etrieval seiwite. e fLagram 5 ,- page 79.)

and Diagram C on page 80.

Document requests are represented as jagged lines in order to distinguish

them from other types of signals sent between:

1. readers and retrieval services

2. retrieval services and other retrieval ices

3. retrieval services and distribution services.

Document requests are restricted to message, about other messages that are

presumed to exist until disproven. Documents, of course, can be about

anything, including about other documents, or about something imaginary,

such as unicorns or Martians.

The destinntion of retrieval messages, the reader, is now on the left side

of the diagram, Instead of on the right side as were destinations in

Diagrams 1, 2 and 3. Likewise, the author, originator of retrieval messages,
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is on the right side of the diagram, instead of on the left side as were

sorgces in Diagrams 1, 2, and 3.
I

* Finally, it should be clear why no retrieval service, not even the

Library of Congrcss, can be "an 131and unto itself," and why therelore,

at least one "other retrieval service" and one "distribution servico"

have to appear in the Retrieval Service Model.

A

I

I
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SNI.ICANCE OF ThCHNICAL DOCUME4T RE RIEVAL

Technical documents are as much an everyday tool and necessity for

Scientists and technically trained people as are other recording ayd

measuring instruments.

Technical training in the United States, as elsewhere, attempts to develop

familiarity with the terminology of each specialty and systematic habits

of analyzing and reporting observations and experiments. Better Yriting of

technical documents results in easier retrieval. The practice of "team

research" requires explicit objectives, detailed assignments of work, and

definite deadlines. These also help to simplify retrieval work by

establishing officially the documertary interests of an organization.

Two kinds of communication can be distinguished in research and development

laboratories, namely communication among equally well trained individuals and

commication among unequally trained Individuals. The first kind of

communication is represented by documents, such as technical reports,
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Supmary (continued)

jiurnal art.cles, and scientific books. The second kind is represented

r .by textbooks, huadbooks, aid instructlon manuals.

fl

I !
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A. Rvltion to Sciencc and Tvchnology

Ichaa1l ducuavlltb 6uch as laboratory rrports and research memoranda are

R ww h an wv't4 a; t toal and nccc_-ity for _-cientifir-1ly ind technics];V

trained individuals as are slide rules, or other types of observing or

measuring instruments. Calibrations and photographic records to be "read"

and their interpretations are matters of opinion, even when the opinion is

that of a trained individual well situated to report on the matter. In a

similar way, the reading of technical reports by an expert can be considered

the "testing" of his opinions agains. those of other technically

trained individuals, namely those of the author or authors.

Scientists necessarily record observations and experiments for others and

themselves to read later. A viewpoint or hypothesis is necessary to determine

the data to be recorded and the format in which to arrange it. Organizing

the recorded observations in various ways aids analysis. Mathematical

formulae are a systematic way of telling the reader how to reccnstruct the

numerical results.

L-
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Hlvturkually, numeracy"* cume before literacy tor the good reason that

numbers have to be remembered with an accuracy not usually nuau'J fur vurbal

otatemcnts. There is only one correct number but there is often more than

one way to convey the same meaninig in a luiguage. Conversely, verbal state-

ments :aui be identical but have differont meanings, depending on who presents

them, when, and where.

For some scientists, such as mathematicians, the main tools are documents.

It has been said that all of mathematics could be recreated by a gifted

mathematician, the only tools required being paper and pencil. But even if

a sathematician hab the ability, he certainly would not have time ii one life

to reconstruct all mathematics known today.

I

Mathematicians have Invented and developed ana international lan.uage to a

greater extent than has been done in any other field. In coirarison to natural

I language, mathematics has fewer sm~bols, and fewer and less ambiguous rules

I.
* Fairthorne, R.A., "Mathematics, Mechanics, and Statistics for the Information

1 Science Curriculum, or What Mathematics Does an Information Scientist Need?",
Automation and Scientific Commuaication, Short Popers contributed to the
Aerican DocumenLation Institute Meeting, Part I, Chicago, Illinois, 1963,
p. 39-40.
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fur thuir maiiulation. Thee . ithemtical svmt-ls .nd r'ules fre the sa e

1or mat.amaiciana throughout thu world. Chniiudbt- alu havc dcvcluPui ui

)or scientists other than mathumaticians, notably cheists, therv is an

additional reason for depentcaicy on technical do:uments. Chemists constantly

have to refer to records of many kinds b use they cannot possibly memorize

the recorded data on chemical compuunds, especially the huge amount on the

organic chemicals. Moreover, it is not worthwhile to memorize such technical

data because it is coatant'.y being revised. Usually the most recent data

arethe best because they are the result of Improved instrumentation and

"second thoughts".

Sone physical sciences rely princilally on recorded observations, because few

,xperiments are possible. A notable example is the Science of Astronomy.

Systeuatic methods of recording the events then btcomes of the highest importance.

Librarianship, like the other social sciences, also has to dupend mainly on

recorded observations ,opinions on whLt mAy or may not have occurred,



F
1I

Chaptar 1V Pago NA

B. Advantauvs LI f hnii1 Training

C II~ l tl~i I in .h* • Li-~ iil S itit . sad i I, .th,:r tc~. it,., ll ,.~.l I~

retriovnl viewpoint. Yr example, technical education attempts to develop

fmillarity with the terminology of each specialty. This results in the

same kind of language being used by requestors of documents as has been us2d

by the authors. This simplifies the translation of document requests into

document descriptionb. Sune training is alsu provided in the use of the

technical literature.

There are some handicaps too. Rutrieval personnel handling technical

documents must themsclvus be familiar with the various torminologlc. They

also must umploy technic al terminology in dealing with technical personnel.

i

I.
1.
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Unfurtunitu'ly, U. S, technical tr.lning dous not include iu :0i pr ille in

foreign langunke'.. i'rtunutulv, it is Increasingly possible tu secure

adequate English Tran.slatinn- of technical ducumnls in thu main Luropeon

languages. HUwever, there are still considerable difficultles in securing

translations fzom the luss wcll-knowmi languages. Scientist3 from countries,

such as Scandinavia, compen,ate for the ignorance of others in their language

by being proficient in a number of other languagem.

L,.ck of ±oreign language skills is smtill a handicap to U. S. technically

trained people even though the existence of technical terminologies miti-

gates the problem. The amount of technical literature appearing in other

languages than English continues to grow.
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Technl-al training also tends to develop systematic habits 01 WnaiYzing

and rcporting observations and experi=unts. Better wrtting ol T-tchnicai

documents results in easier retrieval. .t is easier to detormine th.

subject of a document that is clearly written. It is easier to idrntify

descriptive cataloging information in a document that is well orgmnized

and well-labeled.

Training also results in an appreciation of the "systems" approach and

some familiarity with drta processing equipment. Most technically trained

people are favorably disposed to the use of mchenized equipment for

retrieval. The balancing siandicap is that they are overdisposed to equate

the use of new equipmeent with the devei mint of new solutions.

Anotber result of training in systenatic analysis and reporting is a

tend.tncy for woik of significance to be repeated by a number r,2 different

individuals or organizetions. The aim is to be as certain as possible of

observed or calculated results. Nothing is ever completed in science or

technology.
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Chapter IV page 89 l
C. Advantages In Redundancy of Technical Literature.

In systematic technical work, there I a tendency for work of signifcace

to be repeated by a number of different indiviupIr nncd or gmizations.

The ami is to bt- az certain as possible of observed and calculated results.

Nuthing is ever completed in science or technology.

When repetition is probable or required, a clear and detailed reccrded

description of the original work is essential. Duplicate reporting is an

essential part of the systematic ..evelopmenl of new products or processes.

Redundancy also arises because certain technical subjects tend to be of

interest at the same Vise to a number of individuals. Therefore, more is

written about them around the sae time. This is unlike fictional or

poetic literature that consista of unique, or supposedly unique, creations.

Redur-dancy in technical literature .s an advantage froi. the retrieval view-

point because not every dqcument on a subject needs to be retrieved in order

to provide adequate Loverage. Gomprehensive collections of all relevant

-. terAture are known to be impos1l bilities. Wow It can be shown that they

are not a n1'-itt i m"y situatiors, In fact, a collection of technical

II

S.#
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dQgcum ts on a particular subjoct may be adequate even though it contains.

- - only a small-erccmt. I= 1tance. M , of all the total knn 2terature

on the subject.

For obvious reasons, it is difficult to get statistics about the amount of

redundancy in the literature of any specific technical field. However,

during World War II, the Library of the U. S. Department of Agriculture

was given an unusual assignment because of the impending shortage of Kap~k.

- "'he Agriculture Library was asked to prepare a comprehensive bibliography

of papers dearibing methods of producing artificial rubber from milkweed

I~floes. After three thousand articles had boon listed, the librarians were

I
asked to read through all of them, in any convenient sequence, and to prepare

summaries of any now methods they encountered. Out of the three thousand

articles, less than one hundred were cived as having urdique information.*

, Taube, M. and ";ooter, H., Information Storago nln Retrieval: Air Force
Office of Scientific Research SL-Mosium, Columbia University Pres, New
York, 1958, p. 142-143.!



Chapter IV page 91

In another literature study, tte Agriculture Library eI1m1naed more than

8af of the collected saterial because they added nothing now to what had

been said previously.*

Ibid, p. 143
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D-?I. Advauiagai ol IemMcac
8isce World War 11, t o practice of "tefn research", or work on a project

-i---basis, has grown cornider-bly iA U. S. rc:c~rch mnd d-vel opfnf.. laborztorin-.

tiesearh and development laboratories systematically explore and exploit

ways to improve a particular product or process.

An explicit statement of its objectives by a research organization helps to

guide the selection of technical documents to be collected. Work is

assigned usually to groups instead of individuals. Group work of many kinds

. necessarily depends on clear and explicit work assignments. This helps to

identify the kind of technical documents of most probable interest to a

specifled group of workers.

Technically trained people also tend to work in groups outside of working

hours. Sxnce the Royal Society was founded in London, in 1662, scientists

have formed hundreds of professicual societies and attended meetings and

conferences by the thousand, The usual way cf getting work done in technical

sociatics is b) appointing a committee.L
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The scientiliv meth rc quires care.ul plcrning, detailed recording and the

repetition of research and development work. Nothing is ever finished in the

scientific world.

E. Communication Between Equals

There are two kinds of communIcation in research and development laboratories.

The first is communication among equally well trained technical individuals

and is a unique characteristic of technical work. What they already know

determines the kinds of recorded commnication they request. This egalitarian

form of communication is represented by technical reports, journal articles

and scientific monograph s.

The retrieval advantage is that complete docremnts are requested because

each technical expert wants to read and judge for himself. Therefore,

document retrieval Is mainly required ard not data retrieval. The latter

is usually more difficult, because more subject fasillarty Is required.

Furthermore, many technical readers are also authors of technical documents,

-- and so, know how to use the technical literature.

ii
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Ti .c' c? rl d of c funlcatilon Is cr ,non in-,(idc and nut-ide of re"arch

aria dev"P1'PrU1'u jalvvrsit"1u14. 1  iscjhwit -i IA tL..a 1 Ai~dl VIaaIS W1 t A

•lifferent competences, in this case, different technical expertise

Examples of this klnd of communication are textbooks, technical handbooks,

ani instruction manuals.

There are necessarily elements of authority involved in communication between

nonequals. The greater experience or knowledge of the compiler of the

instructional or advisory material must be obvious.

The retrieval advantage is that more control is exercised over the format

of the technical documents because they have to be read by specified people

for speci c purposes. Formats can be standardized and recording media can

I. be chosen for:

[1. ease of original preparation,

S2. ease of rapid look-up,

L 3. ease of later updating.

I
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G. Ca:c Study Shuwin Rulation of Science "I'd Co,.uiuncation, Including

Document RHtrioval.

tr th =v~ 1Z L2, 1E;Z, &zu-- tte Nc YnrlxQr Z -n htcirv -.;:ma articlc

with the title, "A QuestLion of Parity", by Jeremy Bernstei.-. It described

in detail the integral part that recorded cu-munication, as well as other

kinds o-" coumunication, played in the development of a solution to a major

scientific puzzle,

It relates th stories of Tsung-Dae Lee and Chen Ning Yang from ".heir birth

in China in the 1920's to their winning of the Nobel Prize in Physica in 1957.

Although Lee and Yang are undoubtedly geniuses, the description of their

professional relations shows in detail the interplay of personal contact and

formal documentation that accompany daily scientific and technical work.

Furthermore, the article is written from a viewpoint understandable to laymen.
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A brief recapitulation of events in the prrffe5nIonal iivi;, of Lco aiiJ Yai

1. Both in the 19U0's in China, thaIr prnfe! sonal -p:0hs firt rs.ad

wnen they both went In 1946 to the Uiiivernity of Chicago to study,
under Enrico Fvrc- i and Edward Tullur respectively.

2. Their first collaboraltion was a newspaper puzzle contest with
Dr. R. L. Garwin. They failed to w-in because they dutected an
ambiguity in the contest rules and so, had submitted two entries.

This disqualifod thcrn.

3. Thmir first paper together appeared while they were pursuing their
doctoral studies and was written in collaboration with M. Rosenbluth.

4. In the early 1950's, the), both managed to be at the Institute for
Advanced Studies in Princeton, New Jersey, or In nearby areas, so that
their collaboration could continue. They were preoccupied at this

time with a mystery known as "the theta-tau puzzle" that had arisen
in the study of elementary particles.

5. In 1956, the Sixth Annual Conference on High Energy Nuclear Physics

was held in Rochester, New York, and was chaired by Dr. J. Robert
Oppenheimer. It was during conference discussions that Lee and Yang
decided to make a detailed study of thq experimental loundationa of

parity conservation, or mirror symmetry.

6. During May, 1956, their work increasingly raised doubts as to whether

the Law of Conservation of Parity was valid for particles held together
by only weak forces. Three weeks of intensive work, Including a seminal

discussicon while they were driving around Columbia University, trying
to find a parking place, led to their drawing up a list of experiments
which should exhibit parity-conservation-violation effects, if such

existed.

7. Late in June, 1956, Lee and Yang wrote a paper, including the list of
experiments, with the title "Question of Parity Conservation in Weak

Interactions".

8. The experimental group thr.t took up the challenge to carry out the
experiments specified by Lee and Yang was composed of Columbia
University and National Bureau of Standards research workers. Cne
member, Mrs. C. S. Wu, who had also been born in China, was personally

known to Lee and Yang.

I.
L.
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U .. Uiourc Lhe end ol l9. L, thc epurlmctal data conlirmed thal patilty

wa not cn-jervud !n z wevik I tt-ictlisb.

Iv, n JIiid.y, J".jujry 4, 1917, thC unu.11 -'.L.' Chire',c l UIhcn ne'ar
Columbia Unziversity waA attonded hy I. and Yang who rcportud Mrs. Wu's
most rccent resul tis hU9 dISCU2. iuz triggeried two oLhvt v fii'pimenttAl

prc-cnt , to a wcckcnd of hard worn.

11. By the end u.i tlhe following weuk, physitsits thruulhuut the cvuntaty
had heard by word ot aouth thc dufini tvv ruults of the experiments.
Professor I. I. Rabi of Columbia telephoned the news to Vr. Julian

Schwinger of lhrvt|r, who "p to then had h-ad seriou duubLb.

12. On January 15, 1957, the Physics Department of Columbia University
held a news conference to announce that parity non-conservation had

been established.

13. The Januiry 16, 1957, issued of The New York litnes carried an editorial

called "Appcarance and Reality" to announce the event.

14. As late as Janiuary 17, Dr. Wvulgan' Pauli in Zurich, expressed
skepticism, but when the news of the experimental results reached

Zurich on January 27, he too was convinced.

15. On January 30, 1957, the annual meeting of the American Physical

Society was scheduled to begin. The experimental results were too recent

for a paper by Lee and Yung to have been prepared and submittcd in time
for the meeting. Therefore a special session was organized for the

la-t Saturday afternoon of the meeting. The auditorium at the Ne.w
Yorker Hotel drew aii overflow audi nce of 3,000 physicists who had

heard the exciting news, mainly by word of mouth.

16. At the spring meeLing of the Americai Physical Society, there was a

scheduled symposium on parity. The experimental physicists gave a

detailed report of their work.

17. In Owtober, 1957, Lee and Yang received in Stockholm, Sweden, the

Nobel Prize in Physics for "their penetrating reieareh into the laws

of parity, which has led to major discoveries concerning the elementary

particles".

18. The cover of tho December 1957 issue of PHYSICS TODAY carried a repro-
duction of notes on a -cratch pad made by Lee during the period when

the experimental results were being awaited. He was trying to concentrat,.

on other theoretical matters. The formulae concerning the elementary
particles kvpt intruding into the other work.
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KINDS OF TLCLNICAL L30CUiLN T

Docurecnts of any kiind aire -v In tensIvo'. studiod thu~n dojteutL v(4iL:bqLb

for the very good reason that Lhey can be. Docuients are n re trn.LtAilc.',

nmore amenable, to study and analysis than are the reader - who make

docw ient ruquw'sts.

However, it is never sufficient to ,tud.v only the physical format and

subject initter of a document in urder tu determine its use. It is ulw-vs

essential to identify and to xnvestigate the audience of a collection at

documents in a pavtica ar work e#nlirQnt r.nt. This is true even -in the case

of technical documents which in general can be rulied on more thun other

kinds because of the training ol ttchnical personnel in systematic methods

of planning. oherving, epr:utrntinW, recording and calcdlating.

The definition of ducumvnt should be as broad as possible in order to

cover all types of records, old and new, that arc provided by rttrieval
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eri'cus to tvChniiical reidul's . s;llcall thu dcfllintionl of dua"

as a particular kind of docuni.,ot helps In thy analvs f u" data retrieval".

I The subsuming of the definition of "data" within that of document will be

found to agree with "Modern English Usage" by Henry Fowler in the 1965

I edition published by Oxford University Press.

Other than by subject mattcr, there arL at least live ways ol classilying

all kinds of documents and comparing them with the various kinds of

technical documents. The live ways are:

1. Pnysical format, whether human or machine readable

a. symbols

b. recording method

c. recording media

d. unit or continuous formats

2. Sources, private or governmental

3, Frequency of issuance; once, periodically or irregularly.
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Chapter V

Summary (co-tinued)

4. Destinations, potential audience

a. age distribution

i b. education distribution

c. geographic distribution

5. Derpositories or collections

a. organization use only

b. restricted or special collections

c. public or free collections

Technical collections are like other depositories of documents waiting

for copies to be requested. The potential scope of any retrieval service

consists of all the documents known to exist that would be appropriate

Lo the kinds of document requests most frequently requested by readers of

a partcular retrieval cervice. This, 4.T course, is an iI possibility.

No iibrarian ever claims to have collected every appropriate document

I
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Chapter V

Summarv (continued)

on a subject, or by any other critaria. -r o n e, t

plays of Faulkner, like those of many other dead geniuses, are still being

unearthed.

The actual scope of any retriev&l service is fortunately more curtailed

and therefore, possible of accompl; shment. Among all the documents known

to exist on a subject, there are some that are known not only to exist

tut to be available. Availability is a matter of access, either in the

co'lection of the retrieval service, by loan from other r4trieval services,

from a distribution service that provides documents for a price. Among

the authorized readers of a particular service only a few actually request

documouts from the retrieval service. (See Diagrams 7 and 8 on pages 102 & 102

of this chapter. )

.4!
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page 104

There are tN'9 fOllOvnlg types 0l technical douments as evidenced by

- .... .~ pa_--., 3ty -mt1akl5 or 'v ti 1 u~on' ...

1. daily diaries of work accomplished, often known as laboratory or

engineering notebooks;

2. proposals and plmis for work to be approved or scheduled;

3. progress reports on work being performed, usua)ly by a group;

4. manuags and other types of Instructional materials;

5. book publication;

6. Jour'nal publicaton;

7. technical handbooks, or reference tools;

8. specialized publication forms, such as patents, standards, and specifi-

cations;

9. diagrawAtic representations, •such as maps and engineoring drawings;

10. abstracts, both informative and indicative;

L11. ne s .-

12. critical reviews, and state-of-the-art surveys;

13. dictionaries and directorieu;

L
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14 aerelcc plaruliflg and oral presenltations;.

I~ ~ ~ ~ ~ -nv O ~~obntOl~Sf~~ f _hta
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Chapter VI

DOCUMEl;T RETRIEVAL PROCESSES

Summary

There arc a few new retrieval techniques among the many established

li rary procedures for providing, upon request, identification and

delivery of appropriate documents. All can be analyzed in terms of five

operations and four kinds of recordcl.

There are five basic and observable operations that must be performed

wi Li records of some kind in order for retrieval to be accomplished.

They are callec, "preparation". "matching", "transport", "storage", and

reproduction". Thiese operations are performed on four kinds of records,

documents", "document substitutes", "retrieval aids", and "data", that

is, documents composed of items of equal reader interest.

Retrieval personnel have most control over the preparation of document

substi tutus, retrieval aids, and data. Therefore, these are the cheapest

1:nd l:t c :pccsi rcc i'ds to be processed in r'etrieval. T pi'ticular,
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Chap Ler VI

Suanr (contliluod)

retrieval aids, such as property control and -ndex records, are well

designed for the matching operation.

It is worthwhile tu start with the application of the five operations to

the original documents because it is often overlooked how much of

retrieval work can be accomplished solely by the handling of documents.

Preparation of documents Is the most crucial operation for retrieval as

%ell as for any other purpose. This is so because the first recording Is

generally the only one, and so it has to be lived with. If the original

document is well designed, subsequent operations can be performed well.

If the document Is not well designed, the usual case, subsequent operations

are adequately performued only at considerable care and cost.

The way a document is prepared can substantially help or hinder future

retrievability, Technical editors and printing experts have to serve a
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nuakar ul Cu.mating rfaundibilit.L. thuix tu auLhurs ad tu UtLar

The matchigr operation is essential for complete retrieval service because

it helps to ensure that the reader can determine what he wants to read.

it consists of the inspection ol one kind of record lor a stated charactcr-

istic that is believed to apply to some of the records being examined.

One example is looking through a stack of books in order to determine

whether there is among them a book written by H. G, Well-,. Other examples

are looking at certain documents for specified dates of issuance or

specified words in titles.

Matching of the document description received against the debcription oi

the document requested would be necessary even if one assumed thit documents

are received by the retrieval service at the moment they are requested by

.
a treader.

i.

L
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Chapter VI

The matching operation applied to documents and document substitutes

is awkward and costly. Retrieval aids are designed mainly to facilitate

the matching operation, and so should be and are usually employed in that

ope ration.

Transport, storage and reproduction operations are the same for documents

and document substitutes except for document substitutes that are much

shorter than the original document. All operations applied to retrieval

aids usually are and should be easy and inexpensive because they were only

created to facilitate retrieval. In particular, property control and

index records are usually easy to handle.

The records that require the most retrieval work, and therefore, are the

most expensive to process are called data", that is documents composed of

items of equal reader interest. Preparation is a necessity in handling

dr.ta because its format determines rapidity of look-up and ease of updating.

Familiarity with subject matter and skills in displaying it are both required.
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F- It is often forgotten ti.at rr cv:&.1ng i tu'.u in dcum.ents or as it 15

; olten Lalled "data retrieval", mu-st start with retrieval o1 the correct

dou. ent in 'hich tht' item requested lb located, it is not possible to

find departure times fcr planea in railroad timetablos, even If train

connections for the savie places are recordd.

It the only operation* performed with documents are preparation, matching

and trauisport, vnly a rudimentary kind vf retrieval can be achieved.

Wh n -tore-- is lacking, C-cuments arc routed ar they are received by a

retrieval rsrvice to readers on the basis of their previously stated

documentary inter ats.

There are two ways in which these slated Interests art, different from

usual document requests. Frst, they only concern documentb as they

are received into a collection. Second, the stated interests stand as

continuing requests until they are changed.

t
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rhap t.,r vi

With.lt -,,' , th time of reading i- dete:rr-ined by *hr receipt of

rccurdc into a collection, not by individual ro.uits o1 rcadcrs.

Furthermore, the kind of docume.nts routed have been describod in broad

terms in order to encompass current roading interests.

Thus storage ol dLcurents is esscntial for complete retrieval service

because the scheduled delay ensurvq that readers can determine when they

want to read Storage arrangements of documents, document substitutes or

retrieval aids, suitable when readers perform their own searches differ

considerably from those suitable when rctricval persorincl make the

searches as delegates of the readers.

I
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The reproduction operatioi often provides an efeactivc solution to retrieval

Sdificulti" b.Au p du-tiunf-f r,-re uop-ies of a doeueivE make -, ible

multiple transports and multiple storage arrangementF for what previously

was one document. The production of a copy of a document results In the

creation of a document substitute, and so reproduction methods will be

treated as operations concerned with the proparation of doc-ment substitutes.

B •
p

Ii
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-- In ordor to be able systematlcall' to describe and to analyze Individual

retrieval services, a checklist -has- en develpe for recording the

kinds and frequencies of the activities ,erformed by a particular service.

The checklist is shown in Table 2 on page 114of this chapter.

The arrangement of the major divisions in the two columns reflects the

original structure of the general communication model of Dr. Calude E.

Shannon. His model is shown in Diagram 1 on page 20

Numbers and frequencies mean nothing alone, so the checklist shows the

kinds of characteristics or acti-.,ities covered by each of the main divisions,

which have Romsa numerals.
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rTABLZ 2

.4W 'IST for Descrihing and

r Analyzing an Individual Retrieval Service

- - es r. -1_ _ffumber of Authors by:

L" A. Work Locations A. Work Locations if different

B. Work Assignments B. Work Assignments from those
of readers

II. Numbers of Documents Usually

Requested: IV. Numbers of Documents in

Collection:
A. Sources

B. Frequency of Issuance A. Sources
C. Formats B. Frequency of Issuance if
D. Languages C. Formats different

B. Subjects D. Languages from those

F. Evaluative Criteria E. Subjects usually

F. Evaluative Criteria requested

V. Frequency of Kinds of Access
Usually Requested ti Documents: VI. Frequency of Kinds of Retrieval.

Processes Available from Service:

*A. Direct access by Readers

or their assistants. A. Processing Documents

B. Indirect access, delagated B. Processing Document Substitutes
---------.-. retrweial personnel. -, ProcessingRetrieval Aids_

D. Processing Items in Documents

VII. Frequency of Reader's Relations ("data retrieval")

With Other Retrieval Services:

VIII. Frequency of Service's Relations
A. As Authors of Documents Wi.th' Other Retrieval Services:

B. As Producers of Dodument

Substitutes A. (Retrieval Personnel as Authors)
C. As Producers of Retrieval Aids B. As Producers of Document

Size of Personal Document Substitutes
Collections C. As Producers of Retrieval Aids

E. Personal Retrieval Sources D. (Retrieval Personnel Collections)

F. Regular use of Other Retrieval E, (Rtrieval Personnel Sources)

Sources F. qegular Use of Other Retrieval
Services

IX. Amount of Resources Assigned To

Retrieval Service.

. A. Sources
B. Personnel
C. Materials for Collection

D. Space
E. Equipment and Supplies

F. Special Restrictions

L
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5 Chapter VI

First, the kinds and numbers of readers, 1, are cuq-xed witn the kinds

and numbs of authors, 11. The mure diffcrenccs there are Imt~eei to s -

two group%, author i and readers, the more work retrieval personnel have to

do. Readers have to be provided with appropriate documents produced by

the authors when requested by the readers.

Next the kinds and numbers of documents usually requested, 1ll, are to be

compared first with the kinds and numbers of documents in the collection,

--IV, and later -wi h kinds and frequencies of _relations of the retrieval

service with other retrieval services, including their collections, VIII.

The kinds and frequencies of access usually requested to documents, V, are

to be compared first with the kinds and frequencies of retrieval processes4

A

avallable from the service, VI, and later with the kinds and frequencies

available through a service's relations with other retrieval services, Vill.

I,
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Chapter VJ

* I Finally, the kinds and frequencies of readers' relations as a whole with

other retrieval services, VII, are to be compared with both retrieval

processes available from service, VI, and the kinds and frequencies of a

particular service's relations with other retrieval services, VIII.

This last comparison establishes the outside retrieval environment of a

particular retrieval service. The retrieval environment of a group of

electronic engineers working in a research and development laboratory in

Chicago would be markedly different from the same group doing the same work

in Antarctica.

The final main division covers the amount of resources assigned to the

retrieval service, IX is literally the payoff. All the previous comparisons

mean nothing unless viewed in the context of how much money and authority

L are available to the particular retrieval service.

L

I.
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Chapter VII

PREPARATION OF TECIU'ICAL DOCIrMrrS

Ui

- nSu rarv -

The preparation of documents is ol crucial importance to retrieval

personnel because physical form severely limits any handling of documents.

The first recording of a message is the most important because 7.t is usually

the only recording.

Librarians have known and have had to live with the difficulties resulting

* from documents of different sizes, weights, and permanences. The new media

such as reels of magnetic tape or ,nicrofiches, are still the "heavy marked

objects" of Fairthorne but they are more awkward to park, and more difficult

to mark, and impossible to read without the aid of special devices.

Most of the new methods of marking the original recording that have proved

practical are based on the use of some kind of keyboard. Mechanization of

speech conversion and patter recognition have both proved to be more intricate
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Chapter V11

than expected. The best way often is to bvpass the human recorder ,.r.tirely

by replacing him with some kind of automatic recording equipment.

Technical writers and editors as well as printing experts have a number of

competing responsibilities; to authors, sponsoring organizations, and readers.

Most of the last group will have to depend on the document alone because they

will have little if any chance to converse with the authors.

Therefore, librarians and retrieval personnel are increasingly participating

in the establishment of report standards and in the development of style

manuals. Certain rules about labeling and exposition can substantially

simplify the performance of the subsequent operations in retrieval work.

The first objective in technical writing and editing is to be accurate.

Style or beauty may come later. Another consideration in technical docu-

meats is rapidity of the recording. The dual demand for accuracy and rapidity

in recording have directly led to the design and use of measurini, and recording

L instruments of increasing reliability and sensitivity.L VI



Chapter VIII I

PROCESSING TLOINiICAL DOCtL1WITS

Aside from preparation, there are four other main operations that are

applied to documents. Three operations, matching, transport, and storage,

are described in this chapter. Reproduction operations will be treated in

the next chapter becarise they result in the preparation of documaent substitutes.

One of the essential operations in retrieval is the matching operation. It

ensures that the kind of document to be read is under the control of the

reader. However, the matching of the description of documents, requested

against the actual documents is such a laborious job that it is seldom 
done.

When it is done, the matching is often accompanied by an evaluative decision,

comparing a particular document in some way with other documents similar to

it. Book reviews and book select-on are two examples.
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-..

Acquistion, circulation, and retiremient or disposal prucesses are the

result of mainly transport operations in rct-ieval work. Transport of

documents has always cost consid.rable roney. It is one of the chief reasons

ior preferring to manipulate brief records in place of the original document.

In addition to cost, the transport of documents is handicapped by copyright

rules, industrial propriLtary interests, and government security regulations.

Storage of documents is the other essential operation in retrieval work. It

ensures that the time of reading is under the control of the reader, aot the

retrieval personnel, much less the author. Either documents must be

acquired and stored in anticipation of document requests or arrangements

must be made with other retrieval services, or distribution services, to

have rapid access to identified documents.

I..

L
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S r' (continuud)

-iffrcnt ntnrrg- trrngements are preferibIe dopcnding an whathUr the

reader performs his own searches or delegates the searches to retrieval

personnel. The U. S. Patent Office is an unique example of a retrieval

service where up to 50 copies of an individual patent are stored in up to

50 etorage locations depending on the subject classification numbers

Fassigntl to the patent. The searcher, the patent examiner, not only does

is own searching but must judge whether the equipment described in the

patent applicution is similar or not to the descriptions of the closest

kinds of equipment already patented that he can find. Therefore, the procedure

saves substantially the time of the patent examiner.
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C"&. pAIIp- IX

KINDS OP" IECUMM'UT SfISTITU7fES

Nsummr N

IDctun. it SuLst itutvs arc defined as any r,-corI that a reader will accept,

or even prefr ead instead of tie origial dhcuvet-. Their only

purpuse, is tihe r'ca~dingt c-)nlv(enencet of thv. r'otidc|rs, Four kinds of docm~ent

substitutes have bvvn idcntifi(d. They ar. duplicates of documents, extracts,

abstracts, and tru±slations. The S.quincu of listing is that of ineruasing

complexity in prc-p t lou.

Thu main ben.fit )I document substitutes is the multiplication of records

available for conveying thu m ssage of the document. This saves the time

of the rader. Tim, .s saved in not having to wait until someone has

iinished reading a copy. Time is saved in reading the shorter record.

Time is eaved in not having to learn anothur language in order to read a

foreign technical document.
I

I-

t.
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Ciiaptcr i X

SUL~u- (Cont~linued)

Three dcclsions arc usually nccrcsarv bcforL a decu-;:cnt sub! titUtt' 1

produced. The first d,.'cision is which, 11 any, document substitutes should

be produced. The second decision is how to prcscrve the readability of the

message while the language o the docum,_nt is drastically shortened or

translated. The third decision is whether any kind of equipment would be

useful.

Only the first and third decisions have to bu made when it is decided to

copy the entire document. Whenever a new record is created, even a

duplicate, there is an opportunity of iiproving the readilng and handling

by changing in some way the physical format, the media or recording method.

Sometimes only parts of a document, extracts, have to be copied for the

convenience of readers. Then the difficult choice of which parts are to be

copied has to be made. If an easy-to-recugnize part, such as the table

of contents, or sometimes the conclusions, can serve as a substitute fe,
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Summarv (continued)

the whole document, thcn thc selection process is min]iTial.

Computer programs thal have attempted to produce abstracts have found it

more possible to produce extracts, as in the so-called "auto-abstracts"*.

Microfilm and photostatic equ.pment oifered the first opportunities for

converting certain kinds of documents that were especially difficult to

transport or to store into more manageable physical formats. Chief among

the troublemakers were newspapers, some periodicals, and rare or fragile

manuscripts. A number of scientists and librarians collaborated to produce

in 1937 a microfilm camera capable of microfilmin7 newspapers. It was shown

at the World Congress on Documentation in Paris in that year.** Commercial

companies then became interested.

* Luhn, H. P., "The Automatic Creation of Literature Abstracts",

IBM JOURNAL, Vol. 2, No. 2, April 1958, p. 159-165.

** Davis, W., DOCUMFNTATION UNFINISHED, Statement at the 25th Anniversary

Meeting, of the American Documentation Institute, Hollywood-By-The-Sea,

Florida, December 12, 1962 (multi;.th).
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Summur v (Conti nuvd)

As with all photography, microphotography has a marvelous ease of input

of material properly placed in fiont of the camera. Cameras have the

capability of what might be called parallel and instantaneous input in

contrast to the sequential input of keyboarding method.

Of course, not all readers' benefits can be achieved together. Microfilm

equipment which simplifies the transport, storage, and reproduction of

documents handicaps the final step of reading by requiring a special

reading device.

It is now practical to wait for a document request before making a copy.

This flexibility saves the ost of charging in and out of loaned materials

as woll as the stor- 7-1c'- -quired for -- copies that may posihbiv

be requested.
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Surnumarv (uuntinucd)

The largest federal government distributor of unclassified technical

reports, the Federal Clearinghouse for Scientific and Technical Information

in the Commerce Department. has had a compuler system since 1965. It processes

single document requests that result in the typing of a reproduction order,

when the inventory of copies is depleted, and tf a mailing label for the

dispatch of the cony to the requester. Copies are made with Xerox Copyflow

equipment.

The computer system is based on the 1961 system started by the then Armed

Services Technical Information Agency, ASTIA, now the Defense Documentation

Agency, DDC. In 1965, the processing of all requests for unclassified

techn2cal reports produced by the Department of Defense, or its contractors,

was transferred to the Federal Clearinghouse in the Commerce Department.

I
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Summary (continued)

The kind of abstracts that preserve the message of a document while

presenting it in far fewer words are called "informative abstracts".

"Indicative abstracts" are considered a kind of retrieval aid, namely

index records. They talk about the message. They do not attempt to convey

the message of the original document.* Abstractors (informative usually

have to be more familiar with the subject of documents than do subject

indexers. This is the reason why author'. often prepare abstracts.

Translators have the most difficult job of all - to convey the message

of a document while presenting it in another language. There is a well

known saying, "All translators are traitors", that shows the impossibility

of the lob. even for highly trained human translators.

* Bohnert, Lea M., "Limits of Indexing", in INFORMATION SYSTEMS OMPATIBILITY,

edited by Simon N Newman, Washingtoi, D. C., Spartan, Books, 1965. (The

American University Technology of Management Series, Volume 1) p. 127-133.
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Chapter X

PROCESSING DOCUi4nT SUBSTITUTES

Summary

Everything described in Chapter VIII about the processing of documents is

also applicable to document substitues, except that some of the substitutes

have handling advantages over the original documents. Some ar' ubstantially

shorter, such as extracts and abstracts.

Other document substitutes have other handling advantages over documents

because the choice and design of document substitutes is usually under the

control of retric' al personnel. Whenever new records have to be created,

there is an opportunity for improving the physical format to make handling

easier. Therefore, the transportation, storage, and reproduction of

document substitutes should be simpler, and less expensive than that required

for the crig-Inal documenta.

I
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summary (continued)

Matcning applied to dncument substitutes is as difficult to perform as when

applied to documents, with the one exception of informative abstracts. When

it is essential that copies of only the most appropriate documents be

delivered to a requestor, the reading of info.'mativc abstracts, when available,

often provides this assurance,

A substantial and inevitable cost is the transporation of documents to be

reproduced in whatever manner to become document substitutes. The microfilming

itself is inexpensive compared to the costs of locating the documents to be

copied, transportation to the device ,,at does the copying, and then trans-

portation back to the assigned storage location.

In fact, the National Library of Medicine, due to the large amount of

reproduction that it does, has developed a mobile cart to bring the microfilm

camera to the documents to be copied, instead of the usual way, the reverse.

The camera cart stops at the end of each range of stacks where documents to

J
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Summary (continued)

be copied are shelved, After copying the documents are returned to a spvcial

part of the end shelves. Therefore, no documents ever leave the shelves

except to be microfilmed in the adjoining aisle.

Storage operations applied to copleo and translations are similar to those

applied to documents unless the physical size of the document has been

drastically reduced. Storage of microlllmed newspapers, periodicals, theses,

and vital corporate records requires special devices for reading, or for

reproducing the documents to a readable size for reading without special

devices.



page 131

Chaptcr XI

KINDS OF RLTRIEVAL AIDS

Retrieval aids are records designed to do things that either cannot be

done at all, or only poorly, with documents or document substitutes.

They are designed, usually by retrieval personnel, to be manipulated in

the matching operation, Some are used in searching for appropriate

documents, and others are used in locating copies of identified docu-

ments for delivery.

Ulike documents and document substitutes, retrieval aids do not have

to convey the message of the docuient. They are restricted to messages

about messages. In fact, retrieval aids usuall :-' , -%r refer to a

single aspcct or cZ.&racteristic of a document or document substitute.

Therefore, they do not have to duplicate either the entire documents,

or even substantive portions of the original documents, uch as para-

graphs and sentences.
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Summary (.nntinued)

Retrieval alds hould be, at d umunlly arre, the (,niv.-.t to hnndle' and the

least expensive records bpcaue they have been designed oolely for

retrieval purposes. Tiiereforc, the regular production and employment

of retrieval aids arc the best ev.Adencv of the existence of a rctrieval

service. Indexeb, much less charge-out records, are seldom required

when a collection comprises a couple hundred documents and only two or

three persons have access to the collection.

Retrieval aids have been divided into three categories, called "property

control". "index" anud "evaluative rvcords". All add something for

retrieval purposes to the document oi document substitute. They are

identification labels, indicative labels, and recorded statements about

the worth uf a document from a specified viewpoint,

1

I "
I|
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Chapter XI

Summary (continued)

The first two kinds of retrieval aids, property control and index

records, are similar to data, or documents composed of items of equal

interest to readers. Therefore, the two favourite formats are lists of

individual items, or unit records, so that rapid access is possible to

any single item. (See Chapter XIII for description of data retrieval).

Property control records account for the location of a specific docu-

ment whether it is occupying a temporary, permanent, or presently no

parking place in a collection. The latter case includes documents being

acquired, but not received yet, as well as documents no longer in the

collection.

Property control records are designed mainly to aid in the location of

copies for delivery. They depend mainly on bibliographic identifications

of individual documents. Therefore the main purpose of descriptive

cataloging work is to identify individual documents in order to locate

copies of specific documents for delivery.
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Summary (continued)

Index rords are designed te describe some asp ect concerning the con-

tents of a document or document substitute. They describe an aspect of

a document that cannot. be learned solely from it or from a document

substitute. Indexing adds something for searching purposes. It adds or

assigns one or more labels to a document to indicate the grovi or groups

of documents of which it is a member because of certain aspects it shares

with those documents. Each group of documents assigned an indexing label

have in common the same subject matter.

P use for th~e work of assigning subject tags to groups of documents ina

collection in order to facilitate later their retrieval together when

requested.

Subject indexing is not performed on a single document in isolation but on

indi-idual documents of a partic~ular collection. Indexing is best viewed
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Summarv (continued)

as sometlhung added to a document, like editing, rather than as something

coniined in the document that can be pulled or squeezed out. For the

latter case to be truQ, authors would have to know the subject churacter-

istics of most of the collections to which their document will be added.

There are at least four different ways of subject indexing.

1. hierachian classification names

2. subject headings

3. coordinate indexing terms

4. keywures. -

The use of the last method depends upon the happy coincidence of the

j same terminology being used consistently by authors and document requestors.

Evaluative records are designed to provide evaluations, judgements, of

the worth of documents in terms of the documentary interests of the readers

of a particular retrieval service. Different types of evaluative records

result from book reviews, critical literature searches, or surveys of the

~state-'of-the-art.
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Chapter XII
Summary (continued)

Often property control and index records are combined into one record.

Any subject arrangement of, or indvx to, bibliographic descriptions of

I documents represent such a combination. Catalog cards filed in drawers

I are another example.

I
The same two retrieval aids are frequently found in combination wilrn a!
particular document substitute, namely abstracts. This combination isI
well established, as is proven by the number of polished indexing and

I abstracting journals. A recent example of this popular threesome is

I called "Selective Dissemination of Information", or "SDI", but the pro-

cedure applies only to records being added to a collection. Furthermore,

I it Is usually employed in conjunction with an announcement service to

readers of documents that are appropriate to their previously recorded

statements of current documentary interests.

U
I
I
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PROCESSING RETRIEVAL AIDS

Summar v

Because the preparation of retrieval aids is usually under the control

of retrieval personnel, thrqe of the operations, namely transport,

storage, and reproduction, should be and usually are easy and inexpensive

to perform. Two kinds of retrieval aids, property control and index

records, involve data retrieval. They are records consisting of items

arranged in lists, or items or unit records arranged in files, for

rapid access to any single item.

The operation of major interest performed with retrieval aids is the

matching operation. It is the operation that must be prepared for before

storage, but that is performed after storage. The conjunction of these

two operations, matching and storage, distinguishes retrieval work from

other kinds of message delivery services.

t~
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Summary (continued)

IMatching necessnrily involves a description of the document being
requested and descriptions of existing or available documents. The

part of a document request that describes the document being requested

is matcheu against the descriptions of the documents in a collection.

Sometimes before a document request can be processed, considerable inter-

pretation and even additions have to be made to the origin'l description

of the document requested.

I
Subject searching is the matching of subject indexing terms assigned

to documents being requested against indexing terms previously assignedl
to documents in a collection. Locating is the matching of bibliographic

1 descriptions provided in document requests against the bibliographic

1descriptions previously assigned to documents in a collection.
I
I
1
1
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Summary (Continued)

The most difficult search to perform is a "pure" subjeot search,

because a inimum of description has been provided: namely, a subject

description. Different words and phrases are invariably used in the

document requebL and in the documents that may correspond in subject

matter to that requested. It is the job of the subject indexer to

bridge this considerable gap by understanding, intorpretating, both

languages. Frequently it is necessary to set-up an inbetween language

to make explicit the subject correspondences between the two or more

ways of describing the same subject matter.

i
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S r(Continued)

Searchus vary as to difficulty depending on the clues provided in theI
document request and on the capabilities of the particular retrieval

I service. Therefore, it is u5ually good search strategy to convert,

Iwhenever possible, the more difficult type of subject searches into the

Jleast difficult type of search, that of bibliographic description.

JFor instance, if a subject search concerns library automation, it may

] be possible to convert the search into one for documents with the two

1words in their titles. However, the documents resulting from such a

search must be carefully screened to ensure that their titles do

correctly indicate their subject matter.1
1

I

I
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Chapter 
XIp 

1

PROCESSING ITEMS IN IOCUMErTS

Summalr y

Data retrieval can be distinguished from other types of document retrieval

by the fact that it involves only records composed of items of equal interest

to keaders. Therefore, records to be used for data retrieval are designed

to facilitate equal ease of access to any of the items of which they are

composed. However, document retrieval always must precede data retrieval.

It is impossible to locate an item requested until the correct document of

which it Is a part has been located,

-t

Formats of records designed for data retrieval distinguish thew from those

designed to be read as a whole and usually requested for that purpose.

Lists and unit records are the popular formats. The formats must accommodate

ease of original preparation, rapidity of look-up, and regular updating.
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Technical data rrecrdm differ I[rv n-typos oniy because the rke-

ozorded opinions are ot individuals ,raincd to, bt- 6citelr then averafr cbs 'Vers

I recordora and measurers. Technical data still consists only of recorded

I opinions, but they ire regularly corrected and updated as better methods

are devcloped fvr observing, recording and mcaIsurng.

I

]
I
I

I
I
j

I

I
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A!! retrieva procvawu handle records of some kind. Therefore, tlat

mutt be ,onr kind of ro.cod, no matter how n all a rvcord or how strange

a record.

It is not possible to distinguish data by the fact that it always contains

nunrals, because it does not always do so. Dictionaries are as much

retrieval devices an arc mathematical tables or timetables. Nor is it

possible to distinguish data by the fact that it is composed only of

expressions that can be handled by computers, because data processing

equipment manipulates only symbolq. The symbols can be made equivalent to

whatever one chooses, such as mail order items, insurance premiums or

indexing torms.
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In oth tr words, document retrieval must precede data retrieval. TheI
correct document must be retrieved before the {tm requested can beI
located. Some -'valuation or judgenunt is necessarily involved in deter-

mining which is the correct document.

I
Reud t kho are interested in items in records are, therefore, only inter-

osted in Lhe document in so far as It facilitates or handicaps access to

the i tms.I

Records requested for the purpose of reading cnly a part, or an item,

are usually distinguishable by format from documents requested for the

purpose of renling them in entirety. The format is designed to provide

equally easy access to the individual items. Popular formats are lists,

tables, graphs, and drawings, Examples "re directories, catalogs, maps, andI
engineering dr.wings.

I

lS
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j Chapter XIII

I Records requested for the purpose of reading only a single item at a time

are called "reference tools" by librarians and segregated into special

reading areas from which they are not allowed to leave.

If only orie item at a time is of interest, then the record can be larger

]than one that is usually read fro. beginning to end. Examples are

telephone directories and mail order catalogs. Such records do not even

have to be well printed, easy to read, or on paper pleasant to handle if

Ithey are only consulted briefly and by different individuals. They do have

to be strong enough for much handling by impatient people.

1Motives for requesting rapid retrieval of technical data arise from the

need for accur"te data in research and development work. Complexity and

rapid obsolescence are characteristics of technical data.
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Chapter XIII

It is neither possible or sensible to memorize much technical data

because of its quantity, complexity, and finally its rnpid obsolescence. It

13 better to copy carefully chemical formulae of any complexity and

measurements of any precision. Scme kinds of data retrieval ore easy to

delegate, as is indicated by the growing popularity of verbally requesting

telephone numbers from "information", in preference to looking them up in

the directories.

The users of technical data are many while the , nilers are few. The two

groups do not overlap substantially, as do technical authors and readers

of dccuments that are read in their entirety. Therefore, technical data

retrieval does not have the advantages of technical document retrieval

resulting from the fact that most technical readers are the equals of the

technical authors.

i
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4The compilers differ substantially from the users. The authority and

competence of the compilers of technical data must be clear and obvious,

and so, able to be relied on by technically trained individuals.

Continuity of work, as well as reliability, is required for the constant

updating of technical data, and so, the permanence of an organization is

indicated. Also required are presentation or display ski~ls to ensure

that the items requested can be quickly located and easily read and

copied.

To process efficiently items for retrieval, it is essential to control the

preparation of the record. The preparation of data should include its

collection, verification, formatting, provision upon request, and regular

updating.
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Data cannot be collected, much lets verified, without the establishment

of the explicit scope of the coverage of the data, and 1dentifigation of

the audience to be served, or the "readience", a term buggested by

Dorothy E. Cole in a recent committee meeting of Library School Faculty

at the State University of New York at Albany, SUNYA. Existing sources

of recorded data should be located by document retrieval methods, before

a determination is made as to the advisability of collecting original

data. Automatic observing, recording and measuring instruments should

be considered if new data must be collected.

In any case, whether data is copies from previously recorded sources or is

collected with the aid of human or mechanized observers, recorders and

measurers, the only thing that can possibly be recorded are the opinions

Iof individuals, or of their aiachine delegates. The individuals are

properly well situated to record the best opinions 4n the case of technical

data. However, technical data consists only of the recorded opinions of

I
I
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individuals technically trained and provided with good observing and

-. recoraing c4uipment. Hoever, their recordcd opinions are invariably and

surely corrected soon by more recent, and sometimes better, recorded

opinions.

Evaluation and judgement are always required whether previously recorded

data is being collected by oneself. One's own viewpoint is usually the

last to be made explicit and so, the hardest to control.

Matching is a key ietrieval operation whicl. the design of technical data

records should lielp to ensure being easy and inexpensive to handle. Other

operations, transport, storage and reproduction, also should be substantially

siriplilied oy the standardization of formats and the mechanization of recording

and measuring neans.

1
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Because of the rapid obsolescence of technical data, maintenance is a

constant responsibility. This often Justifies the use of automatic

recording and measuring equipment if the Job of original preparation has

not already done so.

Examples of data retrieva. services can be found In the four editions of

4NON0ONVENTIONAL TECHNICAL INF'ORMATION SYSTMS IN CURRET USE published

since 1958 by the National Science Foundation. Since the first edition,

which arranged systems alphabetically by name, the distinction between

data and document retrieval has been carefully indicated by arranging the

descriptions into categories.I
I
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9

An example where thv dissimilarities are obvious between the compilers

4.

and user of technical data is a servicc named Volunteers fir International

Technical Assistance, VITA, of Schnectady, Nvw York. The volunteers arc

not only technical experts but of lingui.stic and cultural backgrounds different

from most of the Individuals who send in written requests for advice on

technical problems. The 3ndividuals requesting technical advice are situated

in developing areas, including ones in Lhe United States of America. The

problem of communication is at its wnaximun, but direct correspondence

between the technical volunteer and the individual requesting assistance

tends to overcome this difficulty.

I
o I

7

I
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GENERAL AND SPDVIAL PURPSE EUIPXff~

Summary

As in other work, equipment is employed as an aid in retrieval work mainly

to handle larger numbers of unit items and to handle them faster.

Cheaper, better, or additional work are less usual aims or accomplishments.

The most successful areas of application of equipment to retrieval work are

inthe reproduction and storage of documents and document substitutes.

Three main technologies have been the min source of eqi,.ment applications

to retrilval. They are microfilming, data processing, and most recently,

non-photographic copying devices, principally the electrostatic dovices.

The copying devices have the opposite advantages of the manipulative devices,

principally data processing equip= nt, namely ease of initial recording and

lack of need for proofreading.
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surmary (continued)

A benefit of studying historically thu applications of general and special

purpose equipment in an appreciation of when and why different types of

equipment were tried, The competing motives are always evident between

need of work to be done and availability of equipment.

General purpose equipment has often proved to be the best for retrieval

work because of the all-pervasive role of records in modern society. For

instance, data processing equipment was invented for census takers and developed

further for accountants, bankers, and schedulers, military and civilian.

Not surprisingly they have also proved useful in property control procedures

for documents. Especially since 1960,data processing equipment has proved

increasingly useful because of the capability of printing two alphabets,

a choice of upper and lower characters, and mest punctuation marks, if not

diacritical marks and chemical symbols.

Ii
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Sum ary (co.ttnued)

Some equipmert, originally special purpose, namely microfilming equipment

for business records, were developed by a group of scientists and librarians

between 1920 and 1940 into generally useful equipment. Microfilming is a

help mainly in the storage operations with records of any kind. It also

results in benefits to the transport and reproduction of documents. Micro-

filming equipment now aids census takers, bankers, accountants, and military

and civilian planners and schedulers.

Special purpose equipment is not only expensive at the prototype stage, but

the development work to a workable machine is long and expensive too. The

Rapid Selector is the only example of a device designed for retrieval that

enjoyed, and therefore survived, a protected and protracted adolescent

period of eighteen years.
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DESIGN AND IMWROVDIMIT OF RZTR!LVAL SERVICXS

Summary

To dcsign or to improve any activity, it Is necessary to understand the

activity. This has been the motivation of this textbook, to establish

odniimum conditions for an activity to be describable, and hence analyzable,

as retrieval service.

There are a number of key assumptions. The first assunption is that libraries

are not "islands unto themselves" but oniy one way of many of handling

recorded messages. The second 3ssumption is that retrieval work is centered

on the document requests It received from readers. To fulfill document

requests adequately is the aim of retrieval. The third assumption is that

retrieval work has been accomplished if the documents delivered are those most

appropriate to the document request In the collection of from any cooperating

agoncy.
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S iiary (continued)

The final assumption is that a first approximation to describing regular

retrieval services should be in terms of physical objects ano observable

manipulations. Then it will be possible to investigate, and perhaps to

judge, the reasons for and results of preferring one kind of record ovcr

another and manipulating one of several ways.

The model of retrieval work developed in this textbook has been based upon

the definition of retrieval as a message delivery service that operates

only upon request of its readers. Four physical objects and five basic

operations have been distinguished and described.

Human beings and equipment also are involved in observable forms of retrieval

activity. They are only of interest, as a first approximation, as agents

handling more or less adequately the various kinds o records in order either

to identify appropriate documents that have been requested or to deliver copies

of the identified documents.
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SELECTIVE BIBLIOCRAPHY OF U, S. CONGRESS PUBLICATIONS
OF RETRIEVAL TNTZREST, ARRANGED BY DATE

1. U.S. Congress. Senate. Committee oi Government Operations.
Science and technology act of 1958. Hearings before the

Subcommittee on Reorganizntion, 85th Cong., 2d sess., on
S. 3126 and S. 4039. Washington, U.S. Govt. Orint. Off.,
1958. 541 p.

Hubert P. Humphrey, chairman of subcommittee.

2. L.S. Congress. Senate. Committee on Government Operations.
Science and technology act of 1958. Washington, U.S. Govt.

Print. off., 1958. 198 p. (85th Cong., 2d sess. Senite.

Document no. 90)

3, U.S. Congress. Senate. Committee on Government Operations.

The Nationtl Science Foundation and the life sciences .

Washington, U.S. Govt. Print. Off., 1959. 96 p.
(86th Cong., Ist tess. Senate. Committee Print)

4. U.S. Congress. House. Committee on Science and Astronautics.
Dissemination of scientific information. Washington, U.S.

Govt. Print. Off., 1959. 12p. (86th Cong., lst sess.

House. Report no. 1179)

5. U.S. Congress. House. Committee on Science and Astronautics.
Dissemination of scientific information. Washington, U.S.
Govt. Print. Off., 1959. 182 p. (86th Cong., 1st sess.)

6. U.S. Congress. House. Committee on Science and Astronautics.
Research on mecharical translation. Hearings before the
Special Investigating Subcommittee. 86th Cong., 2d sess.

Washington, U.S. Govt. Print. Off., 1960. 182 p.

Overton Brooks, chariman c ,ubcommittee.

7. U.S. Congress. House. Committee on Science and Astronautics.

Research on mechanical translation. Washington, U.S.
Govt. Print. Off., 1960. 51 p. (86th Cong., 2d sess. House.

Report no. 2021)
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S. U.S. Congress. Snatr. Cumiittec on Governmc-t Operations.
D~oceetatio), ~indexing, and retrieval of scientific
inlurmation. Washington, U.S. Govt. Print. Off , 19r'0. 283 p.

(86th Cong., 2d sess. Senate,, Committee Print. Ifport no. 113)

9. U.S. Congress. Senate. Coniaittee on Government Operations.
The U.S. Goernment and the future ot international medical
research. Hearings belore the Subcommittee on Reorganization
and International Organizations, 86th Cong., 2d sess., pursuant

to S ReF. 347, S. Res. 42, and S. Res. 255. Washington, U.S.
Govt. Print. Of., 1961 3 pts. (1247 p.)

Hubert H. Humphrey, chairman of subcommittee.

10. U.S. Congress. Senate. Commit tee on Government Operations.
Documentation, indecing, and retrieval of scientific

information: a study of federal and non-iederal science

information processing and retrieval programs. Washington,
U.S. Govt. Print. Off., 1961. (87th Cong., 1st sess. Senate.

Document no. 15)

11. U. E. Congress. S2nate. Committee on Government Operations.

Coordination of information cn current federal research and

development projects in the field of electronics. Washington,

U.S. Govt. Print. Off., 1961. 292 p. (87th Cong., 1st sess.

Senate. Committee Print)

12. U.S. Congress. Senate. Committee on Government Operations.

Coordination of information on current scientific research

and development supported by the United States Government:

administrative and scientific projects and opportunities of

central registration of research in science and engineering.
Washington, U.S. Govt. Print. Off., 1961. 286 p. (87th

Cong., 1st sess. Senate. Report no. 263)

13. U.S. Congress. Senate. Committee on Government Operations.

Interagency coordination of information. Hearings before the
Subcommittee on Reorganization and International Organizations

87th Cong., 2d sess. pursuant to S. Res. 276. Waihington,

U.S. Govt. Print. Off., 1961 1 pt. (2112 p.)

Hubert H. Humphrey, chairman of subcommittev.
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14. U.S. Congress. House. Comnmittee on Education and Labor.
National information center. Hearings before the Ad Hoc
Subcommittee on a National Research Data Processing and
Information Retrieval Center, 88th Cong., 1st sess., on
H. R. 1946. Washington, U.S. Govt. Print. Off., 1963.
V. 1 (507 p.) app (679 p.)

Roman C. Pucinski, chairman of subcommittee.

15. U.S. Congress. House. Committee on Post Office and Civil Service.
Inventory of automatic data processing (ADP) equipment in the
federal government, Prepared by the Bureau of the Budget for
the Subcommittee on Census and Government Statistics. Washington,
U.S. Govt. Print. Off., 1963. 145 p. (Sth Cong., 1st sess.
House. Committee Print)

16. U.S. Congress. House, Committee on Government Operations.

Availability of inlormation from federal departments and
agencies. (Progress of study Sept. 1961-Dec. 1962)
Washington, U.S. Govt. Print. Off., 1963. 223 p. (88th

Cong., 1st sess. House. Report no. 918)

17. U.S. Congress. Senate. Committee cn Government Operations.
Interagency coordination in drug research and regulation,
Hearings before the Subcommittee on Reorganization and
International Organizations, 88th Cong., Ist sess. pursuant

to S. Res 27. Washington, U.S. Govt. Print. Off., 1963. pta. 3
(1267)

Hubert H. Humphrey, chairman of subcommittee.

18. U. S. Congress. House. Select Committee on Government Research.
Study number IV documentation and dissemination of research
and development results. (Under the authority of H. Res. 504)
Washington, U.S. Govt. Print. Off., 1964. 10 studies (1533 p.)
(88th Cong., 2d sess. House, Reports)

See Study 1, Administration of research and development
grants, Study 2, Manpower for research and development, Study
3, Federal facilities for research and development, Study 5,

Fedea'al student assistance in higher education, Study 6,
Impact of federal research and development programs, Study 7,
Contract policies and procedures for research and development,
Study 8, Interagency coordination in research and development,
Study 9, Statistical review of research and development, Study
1OE, National goals and policies, and Study 10, Staff resume
of the activities of the Select Conmittee on Government

Research of the House of Representatives.
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19. U..'. Congress. Senate. ComIti.ee on Government Operetionv.
Report to the President on the management of automatic
data processing in the federal government. Prepared by
the Buieau of the Budget. Washington, U.S. Govt. Print.

-,ff., 1965 (89th Cong., lst sess. Senate. Document no. 15)

20. U. S. Congress. House. Committee on the Judiciary.
Hearings before Subcommittee no. 3, 89th Cone., 1st sess.,
on H.R. 4347, H.R. 5680, H.R. 6831, H.R. 6835, bills for
the general revision of the Copyright Law, Title 17 of the

United Stqtes Code. Washington, U.S. Govt. Print. Off.,

1965. 3 pt.i (2056 p.)

21 U. S. Congress. House. Committee on Armed Services.
Report to Congreus on the Department of Defense Cataloging
and Standardization Programs for the Period January I through

June 30. 1966. Subcommittee for Special Investigations, 89th

Cong., 2d sess Washington, u.S. Govt. Print. Off., 1966. (14 p.)

22. U. S. Congress. House. Committee on Science and Astronautics.
Report to Congress on the Inquiries, Legislation, Policy Studies

Re: Science and Technology. 2nd Progress Report of the Sub-

committee on Science, Research nnd Development. (89th Cong.,

2d sess. Washington, U.S. Govt. Print. Off., 1966 (28 p.)

23. U.S. Congress. House. Committee on Post Office and Civil Service.
Report to the Committee of the Whole House on the State of the

Union. 89th Cong., 2d seas., H.R. 2197. Washington, U.S.

Govt. Print. Off., 1966 (70 p.)

24. U.S. Congress. House. Committee on Post Office and Civil Service.

Report to Cotgress on Government Electronic Data Processing
Systems. 89th Cong., 2d sess., Washington, U.S. Govt. Print.
Off., 1966 (516 p.)
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"ELECTIVE BIBLIOGtRPHY OF GLOSSARI ES OF
RETRIEVAL INTEREST, ARRANGED BY DATE

1. Thompson, Elizabeth i. A.L.A. glossary of library terms with a
selection uf terns in related fields. 8th printing, 1M5.
Chicago, American Library Association, 1943. 159 p.

2. Western Reserve University. A system of documentation terminology
for use at the conference on the practical utilization of
recorded knowledge-present and future. (Pre-conference paper
no. 1) Cleveland, School of Library Science, 1955, 7 p.

3. Mack, J. D. and R. S. Taylor. System of documentation terminology.
In Documentation in Action. New York, Reinhold, 1956. p. 15-26.

4. Glossary. In Perry, J. V1. and Allen Kent; Documentation and Information
Retrieval. Cleveland, Western Reserve University Press, 1957.
p 136-150.

5. Wagner, Frank S. Jr. Dictionary of documentation terms. Clarkwood,
Texas, Celanese Corp. of America, 1959. 37 p.
In American Documentation, v. 11, April 1960, p. 102-119.

6. Warheit, I. A. Glossary. In Reference Manual Index Organization for
Information Retrieval. C20-8062. New York, International
Business Machines, 1961. p. 45-49.

7. Armed Services Technical Information Agency (now Defense Documentation

Center). Explanation of ASTIA terminology. Washington, 1961.
4 p.

8. Association for Computing Machinery. Tentative 1961 ACM glossary of
computer terminology. New York, 1961. 186 p.

9. Glossary of ASTIA operational terms. Glossary committee. 2nd draft.
Washington, Armed Services Technical Information Agency (now
Defense Documentation Center), 1961. 7 p.
Albrecht J. Neumann, chairman of committee.

10. U. S. Executive Office of the President. Bureau of the Budget.
Automatic data processing glossary; Elvin Sill, Jr., editor.
Washington, U. S. Govt. Printing Office, 1962, 62 pages.
Also available as Datamation AUP Glossary. New York, F. D.
Thompson Publications, n.d. 62 pages.

1

I

I
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11. British Standards Institution. Glossary of terms used in automAtic
data processing. London, Watorlow & sons, Ltd., 1962. 131 p.

12. Taylor, Robert S. Glossary of terms frequently used in scientific
documentation. New York, American Institute of Physics,
Public Relations Department, 1962. 16 p.

13. U. S. Air Force. Office of Aerospace Research. Glossary of STIXM
Terminology; Damn 1. Thompson compiler from 18 other sources.
Washington, 1963. 154 p.

14. U. S. Department of Defense. DOD Glossary Subcommittee. Glossary
of informition handling. Washington, Office of Defense Research
and Engineering, 1964. 7 p.

Martin H. Weik, Chairman of subcommittee.
Also available as Glossary. In U. S. Congress.

House, 38th 2nd press. Study number IV Documentation and
dissemination of research and development results; report of
the select committee on government research. Washington,
U. S. Govt. Printing Office, 1964, p. 95-100.

15. Bemer, R. W. and M. Grems, comp. Glossary of information processing.
(C20-8089-2) New York, Internationkl Business Machines,
1964 rev. 20 p.

16. Dictionary, definitions, terminology, abbreviations. In Commerce
Clearing House. Automation Reporter, v. 1: 1201-1416.
Includes the Proposed American Standard Dictionary prepared
by the ASA S3.5 Subcommittee or. Terminology.

17. U. S. Department of Defense. Technical Data & Standardization
Policy Committee. First draft combined vocabulary Army,
Navy, Air Force DSA NASA (cooperating). Wishington, 1965.
35 p. (Based on 14 above)
Martin H. Weik, chairman of committee.

| | | | |
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18, U. s. Department of bcfense. Technical Data & Standardization
Policy Committee. Technical data and standardlzation
glossary. (TD-2) Washington, Office of the Assistant

S'cretary of Defense, 1965. 21 p, (Based on 17 above).

19, Glo.&ary: turms used in statistical surveys. In American Library

Atsociation. Library Statistics: a handbook of concepts,
definitions and terminology. Chicago, American Library

Association, 1966. p. 127-145,

20. Joint Technical Committee on Terminology International Federation

for Information Processing, IFIP-ICC Vocabulary of
Information Processing, North-Holland Publishing Company,
Amsterdam, 1966, 208. p.
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A retrieval model wais developed for teaching and research purposes on the basis of
varied work experience and analysis of technical document retrieval and library
services. *The model is based on Shannon's communication model but Identifies the
would be reader, or destination of recorded messages, as the activator of retrieval -

services. Two main retrieval functions are specified; identifying appropriate
documents up~on request, and delivering copies of identified documents. Docurent
requests are analyzed into two parts, a description of document and a specification
of type of physical access preferred to the requested document. Four kinds of
document descriptions are identified. To carry out retrieval work, foj kinds of
rvcords and five basic operations are defined. Retrieval Proce 9. S1ch as
acquisition, Indexing, and circulation, are shown to consist-o?'vnrious combinations
of tvx' or more of the operations being performed on one or more kinds of retrieval
records. Data retrieval is shown to be a special kind of document retrievul. A
history of equipment of retrieval interest Is presented In a tabular format with
citations of the application of each type of equipment to retrieval work.
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