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Introduction

The aim of this textbook is to present the common and usual features of

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

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

and library experts.

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

alphabetically, are "daia reotrieval”, “document retrieval”, “documentation",

“"information science', and "information storage and retrieval”. Some

experts claim thut these activities represent two or more disciplines under

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

activity is common to most of these activitics,
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The work experience of the author totals twenty-five ycars and includes

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

Iive 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 b¢ considered retrieval work.,

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

the work experience, analysis oi rucorded descriptions of operating retrieval

services, and extensive and intcnsive 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 Scicnce at the State University of New
York at Albany,
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Introduction page o

Thore arce many handicaps and difficulties in teving to identify and to

desceribe a common core for the many apparently diverse uactivities., 1n

modern society, there 1s an increading proliferation of services, of

choices, One learns to notice the small differences, the nuances, in a

compler world, Two udditional didgtractions are the curse of constantly

changing termanologies and the bane of new cquipment that obsuletes its

predecessors and demands to be used. It is always danpgerous to start with

answers instead of questrons.,

The scope of the retrieval services studied and analyzed are those handlingr

technical documents, This results in an omphasis on complex subject mattier

and the use of new cquipment. However, the basic characteristics of librury

work can be perceived in technical document retrieval work,
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The objective jn this textbook is the description in clear and elementary lunguage
of tihwe activities usually periormed by retrieval services., Once the

“"uxual” (the next most important word to ‘retrieval’ in this book) has been
identafied and investigated, then the more complex and sophisticated kinds

of retrieval services can be described and studied.

Elcgance and brevity have been deliberately sacrificed to explicitness and
clarity, No new terminology is introduced. Instead a few generally known
and accepted terms have been sharpened up a little, and then used as consistently

as possibile by the author, with a few colleagues doublechecking.,
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A self-imposcd limitation 1€ the use of as precise and as concrete

words us possible,  Fob lnstance,

the

the

the

the

the

word

word

word

word

word

"document” instead of “information’,
tr " " "

reader’ instead of ‘user ,

" " Y "

service instoad ol  system

“retricval" instead of “inlormation storage and retrieval’,

"approprigte’ instead of “relevant” with documents,
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There are a number of major themes, or cuntertions, thit run through the

toxtbook.

1.

6'

The first theme is that library and retrieval work are identical,

The second theme is that document requests are the key to retrieval work.,
The third theme is that subject document requests are a peculiar kKind of
document request that provides a minimum description of tho document
being requested.

The fourth theme is that microfilming technology has provided so far

the most useful equipment for retrieval work, principally in the storage
and reproduction of documents,

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,

The siath theme is that "data retrieval’ is a special kind of document

retrieval,
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Mt hod

The barc bones of the model stick out from Lhis uncompleted manuscript
cven nore than they probably will from the next draft, the one designed
hopefully for book publication. Cartouns, diegrams and tables have been
used to make even morc obvious the joints of the model. Hewever, it s
believed that this presentation of the textbook will serve to test fully

and severely the worth of the approach chosen.

The retfieval 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 1YL0, that retrieval work
is activated by the destination, or would-be receiver of a recorded message;
3, an extrapolation of Fairthorne's "marking and parking'' analysis tn

retrieval records and procedures,
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The second part of the retrieval model is the specilication of the two
functions, the two purposes, of retrieval., One function covers wll the
activities resulting in the identification of appropriate documents, if
any cxist, upon rcceipt of a document request. These activities will be

called "scarching”.

The other function covers all activities resuii ag in the delivery of one
or more copies of identified documents, if any copics 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 hboth of the two retrieval functions. Cataloging and indexing are
considered preparations for searching. Acquisition and shelving are con-

sidered preparations for locating.

PR o
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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 "documcnts", "document substitutes", 'retrieval aids", and

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

Document recquests 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, 1t is better to consider them as retrieval aids.

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

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

retrieval records, They are called "preparation’, "matching"”, "transportation’,

"storage"”, and “'reproduction’,

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

but two must be empioyed in order to distinguish retrieval from other message
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delivery services, such as the postal and telephone service, The two are
watching, or scorep, and stourage or delay. Tie cmplovment ol those Lwo

oensure that the reader determines what and when he vants to read.

The rest of tie textbook follows from the bare bones of the retrieval model
expluained and described in the first vheee chapters.  Chaptler 1V, "Sign.ficance
of Technical Ducumont Retrieval’ . describes the unique characteristics of

rewrieval work perlormed with technical documents for technical readers.

After two general chapters, Chapter Vv, "Kinds of Technical Documents’, :nd
Chapter VT, "pocument Retrieval Processes’', there arc scven chapters that
take up the application of the five operations (o cach of the four kKinds of

retiricval records,

Clhaptler VII. Preparation of Technical Documents,
Chapter V111, Processing Technical Docunents,

Chapter 1X. Kinds of Document Substitutes.
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Chaptor X, Processing Document Substitutes
Chapter X1, Kinds of Retrieval Aids,
Chapter XI11. Processing Retrieval Aids,
Chapter X111, Processing Items in Documents,

The last two chapters are general in naturc.

Chapter XIV. General and Special Purpose Equipment,

Chapter XV, Design and Improvement of Retrieval Services.

Chapter X1V is a survey of equipment from the viewpoint of actual applications
to retrieval work., A history of equipment of retricval intecrest 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 siudents 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 specifiy exactly how a specific type of equipment is
useful in a particular jobh,.

* 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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Chapier XV attempts to show some of the practical henefits to opereting

retriceval services of using the approach presented in this textbook.
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DEFINITION OF HETRIEVAIL

Summarr

"Retrieval " is defined as the processes performed by a documentation, or

recorded message delivery, service that provides documents only upon

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

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

The c¢haracteristics of recorded communication arc described and diagrammed,

Finally, three other mestige delivery servicus arc compared with the working

mothods of libraries or retrieval offices,
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A, Weiinition of Retricval

Rutrieval work 1% delined s Ule processes peorioried by & fFecurdod mossape,

ur document, delivery service that provides documents only upon request by

a destination or 4 potential reoader. The requestor 35 usually the person

wh: wishes to read the document,

In 1850, Calvin N. Mooers duscribed the unique characteristic of retrieval

work. In information rutrieval, the addressce or receiver rathor than the
sender $s the active party.”+ This is unusual hecause most message
delavery services, such as postal and tolephone services, perform work at

the direction of the oraginators, or sources, of the mssidges,

* Mooors, Calvin N,, "Information Retrieval Viewed us Temporal Signalling',
Proceodings of the International Congress of Mathematicians, Sixth Congress,
Cambridge, Massachuseits, August 3Q -~ Scptember 6, 1850; vel, 1, Provadence,
Rhode Island, American Mathematical Society, 1952,
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B. Definition of Docuwsee ntation

Dacumentation work is defined as the services providing regular assistance

in delivering recorded messages to individuals, To require delivery, a

recorded communication must have at least one destination that is dif{ferent

fromm the Source of the message, Recorded communications intunded only for

the individual who has originated them usually do not requirc delivery

services,

IF PERMISSION 1S GRANTED, a "Blondie" cartoon,
dated 6/12/67, by
Chic Young,
WILL APPEAR IN THIS SPACE
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C. Communication Model

The concept of decumentation as a message delivery service, and the definition

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

five parts:

1, An information source which produces a message or sequence of messages to
" "be communicated to thec receiving terminal,

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 transe
mitter to receiver .... During transnission, or at one of the terminali;,
the signal way be perturbed by noise, This is indicated schematically in
Figure 1 by the noise source acting on the iransmitted signal to produce the
received signal.

4. The receiver urdinarily performs the inverse operation of tha: tone by
the transmitter, reconstructing the message from the signal,

5, The destination is the person (or thing) for whom the message is intendad,''*

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 Mathem=tical Theory of Communication,
Urbana; The University of Yllinois Press, 1949, pages 4=6,
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Shannon, Claude E., "The Ma

of Communication. Urbana:
1949, page 5, Fig. 1.

IR, P R PO S NI w AR T g e

INFORMATION
SOURCE TRANSMITTER RECEIVER DESTINATION
oo anamasso i, | T ———— o
SIGNAL RECEIVED
STIGNAL
MESSAGE MESSAGE
. NOISE o
SOURCE

Diagram 1 - Schematic Aiagram of a general con.unication system"

thematical Theory of Communication."

In Shawmon, Claude E. and Weaver, Warren The Mathematical Theory

The University of Illinois Press,
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Documentation Services also have the same five parts,

1.

The source 1s the 1ndividusl whe is the aathor or the producer ol the

reeorded message.

The transmitter is the activity of writing or prinuing the message.

The channel consists of the weans of physical transport used for delivery

of the recorded message, Noise is the crrors made in "writing' the

message. These are mostly typographical errors und sometimes, mutilation

or deterioration of the message that makes reading difficult or impossaible,

Tne receiver is the activity of reading the message,

The destination is the individual who reads the message.
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D. Definition of Documont

A document is defined for reirieval purposes as a physical representation

of a message that ~an be stored and transmitted., “omnunications usually

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

to bz 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,




Chaptor 1 page 23

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

reason why documenation services deliver messages to destinations, 7This 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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E. Recorded Communication Model

A number of changes have to be made in the Shannon medet of a “general
communication system' (See Dingram 1 on page 20) to narrow its application
to only recorded communications, First, the source and destination ure
roquired to be human bLeings, and this change is indicated by drawing circles’

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

Second, a roecord 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,

If the signal produced by the source is not recoirded, it must go through some
sort of recording process before it can be accepted by the record channel,
Furthermore, if the recorded signal that has been transported is not readable,

then the signal must be made readable beforce it can be delivered,




JOUSSIH

I —— e e e i

13001 NOT LY INWNOD) Q3GHO0I 3

NOILIYN]ILISI( »EAIN
Ll ]

WIS TYN9IS IVSSM

N 3l WILIEWNSNYMN L 33¥0GCS

319vavYIy 10N 3! Q20¥0DJ% 1ON J —"

379vavie 41 Q3040234 41
FINNVHD 0D
2 WvSYiIa

VO V- T I i S et —
1 asadeyd

e e e
[




Chapter I page 28
F. Description of Documentation Services
In modern society, documentation services such as telephone companios and

postal sexrvices 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 {orms in which mossages are

submi tted for delivery and in which they are expected to be delivered. They

usually receive and deliver the same physical kind of recorded wessages,




—

- — N

[CETR {08

HiNiME OPIRAT NG COMDITIONS FOR A RCCORDCD HESSAGE TO G DELVERLD ﬁ '

Teont V.
A, MumsgR or B. ROMERY @F Soumct €. Measast Devtveny D. Apomxss or Schvred {
WYRLLY KmQwh 10 THITIATED BYY Kuows 1O
A, Dxsrimas 8. Savice A Seymit [ TTIN Ac Suwumut B, Ksti- LT
Tiom NALIGN
B. Ocstima-
tiow
1. Tewnenons mvict om o0 Yts s W w w0 w0
TUaTAL JCMYICE [ L} NO R %) N o ) MO
3. WAL BSTING STATiONY One W ves 0 W ves s s
fam1 ane TV}
CTRY EEeY One Ky YLa N YL3 2 [0 s




3
H
3

RATING COMDITIOND FOR 4 NECORDED MESSAGE 10 K DELIVERCD BY FOUM SERVICEY

-

D, Asoress or Kmvice F. Fuicr oF Dxuieiny G. Aoomias or M. Musietie or

;. LTI SNETE Y €. Tismt ar Deciveme

Initiaves oy Karonen 10 OLtemmingn ore Cutommingo ovi DestimAtiun Ot tiaary
- . Riilarkt 121 . R
HhcyRcs €. Simvice A, Swect H, OCitea A, Sogmct €, Meavicr A, ouste €. Seavree A, Soumct §. Steviet
g NAT | O
8. Otstimae B, Dastina- 0. Desriman
110w tion 16k
3
3 W Mo WO LY s HO wo L 3} AL &) N YE5 s O
0 N YES W [ N s w. s L] Yes s Ol
L o] Yes Yee Yes ) Ny Yes r Wwo o) NO NG Lol td
Yes N [ ] L 4] N L1 L] 0 [} s ] A () O




Chapter 1 page 28

The examples of documentation services shown in Tuble 1 on page 27 are
telepboncrucrvicc. puptal §ervice. broadcasting &tations, and library
service, They differ from cuch other in several ways, For instance, the
first two perform work at the request of the originators of the messages,
The third, broadecasting stations, perform work at their own direction

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

fourth, retrieval, does fts work at the request of the destination,

Sometimes one~to=ono communication 18 provided, as by mail and telephone

services., Sometimes one-~to=miany communication is provided, ns by radio and

television,

To deliver recorded messages, service persontiel in documentation services
must know something about the sources and a good deal about the destinations
of the messages. If they Know little of one, they try to compensate by

knowing more about the other,
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Reproduction and storage opcirations dre frequently employed in documenation
services., Time delays are inevitable tn both the recording and transporting
of mussages, Queueing is common, Lotters walt in mail boxes until picked

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

Message delivery services olso differ as to who determines the time and place
for the mesaage delivery. Sources and destinations are often the aciive

agents, or deciders, in messoge delivery, Somectimes service personnzl determine

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

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

of the radio or television receiving equipment.

et o, st .

Diagram 3 on page 30 reopresents the usual soquence of message delivery by 4

documentation services,
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DESCRIPTION OF RETRIEVAL WORK

Sumnary

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 he phrased, until it is made.

T» perform retrieval werk, four kinds of records have to be manipulated.

~hey 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 "preparatioa”,

“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 arc two themes running through retfrieval 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.
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Summary (continuecd)

Historically “personal rotrievai” ecame hefore the establishment of retriaval
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,
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Chapter 11 page 34

A, Two Functions of Retrieval

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

(1) 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 bascd on the receipt of document requests from authorized

customers of the retrieval service, BPefore 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,
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The word ''appropriate’ is used with documents, instoad of the adjectives
“relevant”, "right", or “covrect” because it signifies o more modest, a more

realistic, goal for library or retrieval personnel,

If a librarian is able to identify and tc deliver copies of the documents in
its collection that arec most appropriate to a request, she has done a good
job, In fact, she may have done the best possible jou depending on the kind

of request, the collections, and tlie retrieval scrvices availahle,

Diagram 4 on page 36 shows what is involved in servicing individual document

requests by a retricval service,
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Chapter 11 page 37

B, Handicaps of Retrieval

There are three constant handicaps in retrieval work,

{1} 1t i8 not known who wishes to read a document, until a request is made.

(2) It is not known when a document will be requested, until a request is
made.

(3) 1t is not Known how a document will be requested, until a request is

made,

1t 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

day in which most requosts will be made, because this is established by the

retrieval service,
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Thore arv three knuown methods of preparing for the various ways in which
document rogueste 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 patierns of any

similar group of readers, if any such exist,

A second method is to train the roasders t{o request documents in certain ways
that are suitable to their work and for the kinds of appropriate documents

that are available, i

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

that allows the reader considorable freedom in making document requests,

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

from a standard sct of components,
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G, Foulr Kiads of Rocords

All varicties of recosds spe handled in retrieval work, fvom books, "ths
heavy marked objects” of Robert Fairthorne , to the latest kinds of machine

records, such as reels of magneiiec tape, that are slso heavy, marked objocts,

1t is useful in reirieval work to differentiate four basic kinds of records
that have to be manipulated, First, it is useful to differentiate the
origzinal document from all other types of rocords because it is the reason
why retrieval services exist at all, All otﬁer records are derivative. The
word "document” will therefore be rescrved for this purpose. Other records
manipulated in retrieval work will be called cither “document substitutes™,
“retricval sids" | or “data”, that is, documonts composcd of items of equal

interest to readers,
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The léat twd categories, document substitutes and retrieval aids, arc usually

prepared by retricval personnsl,. Sometiwes they are prepared by the readers

themsaelves, or colleagues of the authors.

Substitutos 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, wund copies of documents, in

part (extracis) or as a whole,

Aids are definey as records designed to beimhnipuldtéd instead of the original
document in order to identify and to deliver copies of the requested documents.

Some¢ examples are charge-cut 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 handle,

A
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Documents composed of items of equal interest to readers usuaily iook
different from documents that are expected, and usually are, to be read in
their entirety., When parts of documents are requested, retrieval involves
(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 '"date retrieval®,

Date 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

5til]l a recorded message that is retrievable,
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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 'parxing' and "marking”
steps, This is Kobert A, Fairthorne's terminclogy to distinguish certain
of the observahle, the doscribable, aspects of 11! rary work that should bhe

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 reaaers,

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.
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k
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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Chapter 11 page 44

Parking 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 documentis in which they are interested., Special reading

areas for current pericdicals, and special displays of "'new books' accomplish

the same results. Readers are thus encouraged to perform much of their own

retrieval work,

Markings have to be 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 different

orders of complexity used as parking instructions in libraries are accession

numbers and book call numbers,
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Sometimes new marked oebjects have to be generated to facilitate retrieval,

either as a reading substitute or as a manipulative mid, 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 basi¢ 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 reproductinon, These physical operations can in turn be analyzed

in te ms of parking and marking methads.

The preparation operations cover all waork 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 mnedia 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 documecnts 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 desvelopment 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 deley 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 cperations 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 arplicable to document substitutes and to

retrieval alds.
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F. Retrieval Procossos,

There are sceveral retrievul processes, such as acquisition, indexing,
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.

Sone retrieval processes, such as acquisition and 1ndexing, are characterized
a8 input procedures. Other processes, such as searching, disseminating, and
circulation, are characterized as output procedures. This dichotony 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 surprised to learn that subject indexing

IR L R Y e L P

. necessarily involves thc uonalysis 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 i3 to describe the subjects of documents

in similar language to that used in subject document requests,

TN
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G. Roie of Subjeci Analysis

Subject analysis affucts most retrieval processes,. The first decision that
has to be made 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, end schoel 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 readecrs and of the

quantities of records to be handled.
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H. Role of BEquipment

Equipment for recording and moving documents are of berhénent 1ﬁtérest

to librarians and retrieval poersonnel. 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 individualis concerned
in facilitating identification, in-luding subject description, of documents
of any physical tdhn. The advantages of ¢ne technology seem to be the

b e PRV — e e

r&&erse 6! théAothér.




[ y——
.

* cta—ten

Chapter 11 page 54

1. Contrast with “'Personal Retrieval”

Historically “personal retrieval” came before the establishment of retricval

services LU 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 :etrieval services

differ from personal retrieval.

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

best way to arrange a collection of similar size and subject that is 10

serve a numper of readers, This is because scne conpromise has to de

reached as to the kinde 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 the par -u.ar retrieval service.

R ST Y,
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J. Sources of Recorded Descriptions

In order to understand thc nature of librury or retricval work, 1t is
necessary either to nave per=onal work ecxperience or to be shle to analyze
recorded descriptions. Unfortunately, therec are few detailed reporis
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. 1t 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 1 .formation Systems in
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Chapter |1} page 56

Current Use”, The first «:{tion, dated January, 1958, contuined descriptioas
of 26 operating retrieval services,

The fourth edition, dated Decemder,

1966, became available in the spring of 1967. 1t contains descriptions of

176 services, more than half of which use computers.
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WAYS OF RBQURSTING DOCUMENTS
Summary
Retrisval personnel mus:t deal with st Jeast two different langusges. The
first is tha recorded language of the documencis and the secoad i3 tho
language of the document requests, whethor recordsd or not. A single
language has more than one way to express the same thing; the problem 18

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 ¥ind of physical access preferred is often indicat=d by the pragmatics

of the situmstion in which the document request is presented. For instmnce,

& document request phrased in the same wry would be understood differently when
presented at the circulation desk, tho reference desk, or in the periodical

room.
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Sumaary {(continued)
The many coacviveble ways of describing documents can ha analyzed into four
main kinds. The first thrcc Xinds of description cen be, and ure, used for
describing any physicnl objeci, Tie figst can be used by itselr, They are.
1. Descriptions of the physical characteristics of the object being
requested,
2. Descriptions of the history ol the objects.
3. D scriptions evaluating 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 & document. This involves
semantics, the interpretation of the physical marks on the documonts.
Librarians have recognized and systouatized all four kinds of document des-
criptions by establishing rules, explicit conventions, for the handling of

document request3. Some are called descriptive cataloging rules and

others are called subject indexing rules.
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Summary {(continued)

The kind of document descriptions fuirnished by a requestur depends ovn (wo

weln fwuciors, They are nis femiliarity with the documcnt being rTeguested

and the kinds of document search that he wishes to be made,

Sometimes documents are requested when only a part of a document, an {tcm,

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

requested, identification of the item in the document that is specified

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

Motivatiuns for making documont requests are not as suspect aa Lue moti-=

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

investigated or studied. However, the savings in work and time have

of ten beon undorestimated in making document requests and in readling any

appropriate documents that have been identified.

-
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Summary {Coniivuod) 1

Onee the knv rale of document regueosts in retrieval has been established,
11 is pornible 1o diagrum o retrieval RoerFvice., 1t also is then possible

ty dizgrem ang to comparc the prtential and sctunl scopes of & reivieval

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 documer - The second is the language of the dccument
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.

A RS
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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 Unrecorded 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 .

Iu 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,

99 percent of our linguistic activity is concerned with speech,
not writing; but 99 percent of our study in concerned with writing.

Talking and writing are learned by different methods, We learn
to talk with almost no instruction (correction, yes; instruction,

no). 1In 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.

¥hen he does try, he talks about talking in terms of our
writing system, which is worse than most others. On top
of confusion, chaos,

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 wricing, but only two in talking. *

* Bostain, James C., ENGLISH--FACT AND FANCY, Schiool Television Service
Teachers Manual, WETA/Chanuel 26, Washington, D. C,, 1964, Part 1, page 1G.
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The main sdvantage of recorded language is that the record is a physical

object of u reiatlvely permanert kind. 1n fact, once recorded, a message is

expensive und ditficult to change. 1t is as intruactable a»> any other

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

Documents, unlike readers, at lcast stay still and await the pleasurc of

retrieval personncl,

Recorded language has the handicap that it is necessarily less complete

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

Ho immediate facd-bhack, questions and answers is possible., Even telephone

conversations are usually less satisfactory than in-person talks.,

Without the prusence nf the speaker, or the environment in which the record

originated, the reader must depend on the recorded merks as & guide to the

competence of the writer, Queen Victories tried to transcuad these limitations

in writing by capitalizing and underlining words to convey emphasis or

importance.
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In mechanirzed indexing or translation, the handicaps of recorded langudge
siiow up clearly because the main sources oi informalioi about a documcnt
are the marks in the docunents themselves. The difficulties end importance
of indexing and translat:ng 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,
Linguists must record languages in order to study them. Most individuals

do not notice how they or others talk, anymore than they notice how people
breathe or stand. Talking is harder to analyze than writing becauge it is

a more flexit¥'e and subtle mode of communication. ‘{wo people hearing the

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

thing, to which repeated reference can be made.

A substantial difficulty for librarians is the necessity of describing one
of the languages, the spoken language of a document request, in terms of the
written lenguage of the document. The temptation to confuse the two languages

is considerable, and the warnings against doing eo are few, Because both
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soem toc most peaple more obvious than any differences,

C. Two Parte of Documeni 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 dccument being requested., Both must be provided before retrieval work

can begin,

D. Kinds of Physicel Access Requested

Only knowing which are the arnropriate documents being requested is not

sufricient. 1t 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.
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Two kinds of physical access can be distinguished., The first is direct

access by readers or their assjistants to the storage areas of the documents

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

aids nce 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.

-
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Chapter 111 page 68

E. ¥ays of Describing Documents

At first, there may scem to he numerous ways of describing ducuments belng

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 a2 description, moure 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 i1ts physical

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

are requested by describing their physical characteristics. 1In the case of

documents, the physical description ii .ides a description of the marks on

thenm.
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A second way of describing a document is to trace its previous history.

Descriptions of who had the document sreviously, or wheare (he document is

located now, arc cxamgplice=, Also ingluded in historical doscriptions cre

what has previously been recorded elsewhere about a document. Exarmples 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 g

viewpoint hns to be specified, according either to some physical characteristic

of a document, to some event in its history, or to some subject.
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A fourth wey to describe docuwcutls 1s uniquc to marked objects., Tt is in
torms o1 the subjecls or subjects treated, snd invalves semantics, or the
iunterpretation of the marks on the documents. In other words, what 15 a

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

mean Lo say that & document i5 about subject 5?''.»

In order io be able to predict how documents will be requested in the future,
there has to be some experience, some consensus, on how such documents are

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

T YT Ty
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be found in a number of different kinds of records. 1In fact, librariansg

have estiblished conventions on these matters.

Librarians have developed descriptive cataloging rules that specify the
physical features of a document that 1. correctly described will ensure
that the right document is identified. They have developed library
clasgification systems and subject authority lists to indicate the kinds

of subject reguests that can be handled most efficiently by particular

retirieval services,

* 0'Connor, J., "Relevance Disagreements and Unclear Request fForms",

AMERICAN DOCUMENTATION, July, 19&7.




Chapter 111 pREe 71

¥. Reuuestor's Knowloedge of Documcnts Requested,

Hequastours furnish descriptions of docunents that depend mainly on their

familisarity or kiaowledgs of the document being requested, If 8 regyestor

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

dogs provide descriptions of all four kinds. In particular, physical and

historical descriptions of the document arc 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.

1{ 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 subject

basis, he is likely to describe the document in terms of subject, Few, 1if

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

are not known to exist,

o e
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Dr. Charles Bepnter has called the first kind of roquest ‘questions of

recall” to emphasize thu fact thut some previous knowledge is presumed

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

request ''questions of discovery” to cmphasize that often the requestor

has no previous unowledge of the existence of the documents being requested.

A definitive seurch can usually be made on recall questions because of the

diversity and comprehensiveness of the clues usually provided. 1In Gther

o . " "

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

document exists, Discovery questions can never be cumpletoly answered

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

exist, even it it has not yet besn found.
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Thuro are also logical differences between the search specitication tor
questione of reocall and thase of discovery,  Rocall reoquests can be trans=
15tzd zmter A1l And Ouily (AAD) srarches that specify that all ducuments be
selected that have been assigned the specified indexing terms and only
thosv documents be sclected that have Loen assigned them and no other
1ndexing terms, The danger in specifying All And Only a3earches is that
incomplete descriptions, even if correct, will not result in finding the

descritved documents,

Discovery requests arc translated into All But Not Only (ABNO) searches
that specify thut all deocuments be sclected that have been assigned the

specified indexing terms but not only documents that have booen assigned

those indexing terms,
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o Requast For 1T.ems io Drawumenls

Some documents are irequently requested becausce of one part or a single 1tem

in the document. Thesc docunents are usually arranged 50 that access to any

individusl item Is equally easy or evqually dif{icult., This type of document

1s designed mainly for rapid and repetitive use, or for recall s-arches.

Lists, tables, and diagrams are the preterred formuts,

When documents are freQquently requested in order to read only a specified

iten, retricval i1s required of both the described document and the part

specified in it. This 15 often called "data retrieval™.
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M. Motivations fur Docuiment Reyuesis

There hus been much discussion on the motivation of technical personnel in

writing and publishing technical docurents, PFrofessional rrestige and personal

advancement have been shiown tu play significant roles. 1t is easy to point

with pride at any physical object including documents, thut one has cCreated,

Howevor, therc has not been much discussion of the motivations of technically

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

to be of interest to librarians, Perhbaps the motives for making document

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

assumption 1s that the docunment 1s requested tn be read.

Somctimes thore has been pressure against making document requests or

literature seurches because of the poss*bility that they may result in

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

and perhaps donc¢ better. Calvin Mooers has presented this perception
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in hig First Law,

"An information retrieval syrtem will tend not to be used whenever

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

than for him not to have it,'

* Mooers, C. N., "Mooers' Law or Why Some Retrieval Systems are Used and
Others are Not" (ediiorial), AMERICAN DOCUMENTATION, Vol. 11, Nz, 3,
July. 1960, page ii.
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I. Retrieval Model,
Cuce the key role of docunent requests in rotrieval has been established,
it is possible to diagram a retrieval service, Gee Diagram 5 on page 75:.)

and Diagram € con page 80.

Document requests are represented as jagged lines in order to distinguish
them from other types of signals»sent between :

1. readers uand retrieval services ;

2. retrieval services and other retrieval ices ;

3. retrieval services and distribution services.
Document requests are restricted tc message: about other messages that are
presumed to exist until disproven. Documants, of course, can he about
anything, including about other documents, or about something imaginary,

such as unicorns or Martiaas,

The destinstion of retrieval messages, the reader, is now on the left side
of tho 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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Chapter 111 page 78
is on the right side of the diagram, instead of on the left side us were

sources in Diagrams 1, 2, and 3.

Pinally, it should be clear why no retrieval service, not aven the
Library of Congrcss, can be "'an 13land unto itself,” and why therectore,
at least one ''other retrieval service' and one 'distribution service”

have to appear ia the Retrieval Service Model.

-
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SIGNIFICANCE OF TECHNICAL DOCUMENT RETRIEVAL
Sumzary
Technicel documents are as much an everyday tool and necessity for
Scientists and technically trained pecple as are other recording and

measuring instruments,

Technical training in the United Strtes, as elsewhere, attempts to develop
familiarity with the terminology of each specialtiy and systematic habits

of analyzing and reporting observations and experiments. Better vriting of
technical documents results in essier retrieval. The practice of ''team
research” requires explicit objectives, detailed assignments of work, and
defini te deadlines. These 8180 help to simplify retrieval work by

establishing officially the documentary interests of an organization,

Two kinds of communication can be distinguished in research and development

laboratories, namely communication among equally well trained individuals and

communication among unequally trained individuals, The first kind of

communication is represented by documents, such as technical reports,
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Chapter IV

Sunmary (continued)

Journal art.cles, and scientific books.

The second kind ia represented

by textbooksa, handbooks, and instruction manuals,
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Chapter 1V puge 83

A. Relation to Scicence and Technology

Technzcal docuwenis such as laboratory reparts and research memoranda are

as much an overbyday ool and necessity for =cientificaliy snd technicelly
trained individuals as are slide rules, or other types of observing or
measuring instruments. Cealibrations and photographic records to be "read"
and their interpretations are matters of opinjon, 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 opinicns agains: those of other technically

trained individuals, namely those of the author or authors.

Scientists necessarily record observetions and experiments for others and
themselves to read later., A viaswpoint or hypothesis is necessary to determine
the data to be recorded and the format in which to arrange it, Organizing

tho recorded observations iu varjous ways aids analysis, Mathematical

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

numerical results.
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Historicaully, "numerucy"* cume before literacy tor the good reason that
numbers have to be remembeored with an accuracy not usually needed for verbal
lt:to-cnts. There is only one correct number but there is often more than
one way to convey the same weaning in a lunguage., Conversely, verbal state-

ments can be identical but have different meanings, depending on who presents

them, when, and where.

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

1% has been said that all of mathematics could be recreated by a gifted
mathematician, the only tools requirevd being paper and pencil, But even if

& aathematician has the ability, he certainly would not have time iu one life

to reconstruct all mathematics known today.

Mathematicians have invented and developed an international lan,uage to a
greater extent than has been done in sny other field, In comparison to natural

language, mathematics has fewor symbols, and fewer and less ambiguous rules

% Fairthorne, R.A,, 'Mathematics, Mechanics, and Statistics for the !aformavion
Science Curriculum, or What Mathcmatics Does an Information Scientist Need?',

Autoaation and Scieniific Communication, Short Peners contributed to the
American Documeniation Institute Meeting, Part I, Chicago, Illinois, 1963,
p. 39-40,
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for their manipulation. These wathematical symbols wnd rules are the same

tor mathomaticians throughout the world. Chemisti alsu have develuped an

thternatlonal kenguege~ in ihe stapdardiced nomenclaturs Tor chemical cospounds,

¥For scientists other thian mathematicians, notably chemists, there is an

additional reason for dependzicy on technical documents. Chemists constantly

have to refer to records of many kinds because they cannot possibly memorize

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

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

data because 1t is constant’y being revised, Usually the most recent data

are the best becausc¢ they are the result of improved instrumentation and

"second thoughts'.

Sone physical sciences rely princinally on recorded observations, becauss few

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

Systeaxatic methods of recording the events then becomes of the highest importance.

Librarianship, like the other social sciencoes, 2190 has to dupend mainly on

recorded observations ,opinions on whut may or may not have occurred,
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B, Advantages of ‘lechnical Training

Technical tiadidng in the United Slates aid in uthesr tedhuidually developed ,

COUNTrliEs BRS 3 DUSELST of CharadtoilaticsE thal are advinladeous IUGS 2 i

rotrievel viewpoint, For example, technical education attempts to develop

familiarity with the terminology of each specislty. This results in the i

same kind of language being used by requestors of doucuments as has been usad

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

document descriptions. Soume training is also provided in the use of the

technical literature.

There are some handicaps too, Roetrieval personnel handling technical

documents must themsclves be familiar with the various terminologics. They

also must vaploy technical terminology in dealing with technical personnel.,
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Unfortunately, U, 5, technical training does not include much praciice jn

foreign lapnguages. iartunately, 4t 15 increasingly possitle (v scoure

sdeguate English translations of technical documents in the main European

languayes., luwever, there are still considerable difficulties in securing

translations from the luss well-known languages. Scientists from countries,

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

by being proficient in a number of other languages.

Lack of toreign language skills is still a handicap to U, S, technically

trained people even though the exdstence of technical terminologies miti-

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

languages than English continues to grow,

A
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Technicrl training also tends to develop systematic habitys of analyzing
and reperiing observations and experizents. Better writing ol technical
documents results in easier retvieval, Yt is easier te determine tha
subject of a document that is clearly written. It is easier tu identify
descriptive cataloging information in a document that is well orgenized

and well-labeled.

Training also results in an appreciation of the ''systems” approach and
some familiarity with data processing equipment, Most technically trained
people are favorably disposed to the use ©f mechanized equipment for
retrieval. The bzlancing unandicap is that they are overdisposed to equate

the use of new eguipment with the deves mont of new solutions,

Anotber result nf traianing in systemutic analysis and reporting is a
tend.ancy for work of significance to be repeated by a number . different

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

observed or calculated results. HNothing 1s ever completed in science or

technology.
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Chapter IV page B9

C. Advantages in Redundancy of Technical Literature,
In systematic technical work, there is a tendency for work of significance
to be rcpeated by a number of different individuysls and organizations.

The aim 18 to bv as certaia as possible of observed and cglculated results.,

Nuthing is ever completed in science or technology.

¥hen repetition is probablz or required, a clear and detailed reccrded
description of the original work is essential. Duplicate reporting is an
esgsent’al part of the systematic Jevelopment of new products or processes,
Redundancy also arises because certain technical subjects tend to be of
interest at the same tine to & number of individuals. Therefore, more is

written asbout them around the same time. This is unlike fictional or

poetic literature that ccnsists of unique, or supposedly unique, creations,

Redurdancy in technical literature s an sdvantage frow the retrieval view-
point because not every <acument on a subject nevds to be retrieved in order
to provide adequate :overage. (‘omprehensive collections of all relevant
iiterature are kanown to be imposeibilities. low it can be shown that they

are not & nece~sity 1w many situations, In fact, a collection of technical
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Chapter 1V page 80

documents on a2 particular subjoct may be adequate even though it contains
enly 2 s=mall percent, for instance, 10%, of all the total known literature

on the subject.

Por 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 1], the Library of the U, S. Department of Agriculture

was given an unusual assignaent because of the impending shortage of Kapok.

fhe>A¢r1cu1£uré Library ;ll ;QkQJ-tQ pfep.}e s conbrohéﬁ;ivo bibliography
of papers de;crihing methods of producing artificial rubber from milkweed
floes. After three thousand articles had been listed, the librarians were
asked to read through all ot them, in any convenient sequance, and to prepare

suxmaries of any new methods they encountered, Out of the three thousand

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

* Taube, 4. and “coster, H., Informaticn Storago nni Retrieval: Air Force

Qffice of Scientitic Research Symposium, Columbis University Press, New
York, 1958, p. 142-143,
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Chapter 1V page 91

In another literature study, tre Agriculture Library eliminaved more than

80% of the collected material because they added nothing new to what had

been said previcusly.*

Ibid, p. 143
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fleseaxrch 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 e_xplu_:it wqu agsigmaents. Thia helps to
identify the kind of technical documents of most probable interest 1o a

specified group of workers,

Technically trained people also tend to work in groups outside of working
hours. 5ince the Royal Society was founded in London, in 1662, scientists
have foraed hundreds of professicual societies and attended meetings and

conferences by the thousands, 7The usual way cf getting work done in technical

socintic¢s is by appointing & committee.
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The scientific method regyuires cars.ul planning, deteiled 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 reseuarch and development laboratories.
The first is communication ameng equally well trained technical individuals
and 1s a unique charscteristic of technical work, What they already know
determines the kinds of recorded communication they request. This egalitarian
form of communication is represented by technical reports, journal articles

and scientific monograph s.

The reirieval advantage is thiat complete docusents are requested because
each technical expert wants to read and judge for himself. Therofore,
document retrieval is masinly required erd not data retrieval, The latter

is usually more difficult, because more subject familiarty is required.
Furthermore, many technical readers are also authors of technical documents,

and so, know how to use the technical literature.
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The sccand kind of ccamunicstion ts common inzide and muteide of research
ang developmenit laborsivries, v iz cosuiicalion beleewd Iadividuals with
different competences, in this case, different technical cxpertise

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

and instruction manuals,

There are necessarily elements of authority involved in communication between
nonequals, The greater experience or knowledge of the compiler of the

1nxtruptionn1 or advisory material must be obvious,

The retrieval advantage is that more control 1s exercised over the format
of the technical do#uments becausc they have to be read by specified people
for speécific purposes. Formats can be standardized and recording media can
be chosen for:

1. ease of original preparation,

2. e¢ase of rapid look-up,

3. ease of later updating.

PR S
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G. Casc Study Showing Relation of Science und Communtication, Including

Document Retrieval,

T the ¥Mav 12, 1952, issus of the Now Yarker Mozasing, thors wis an article

with the title, "A Questicn of Parity’, by Jeremy Bernstei:, [t described

in detail the 1ntegral part that recorded cumamunication, as well as othey

kinds oi communication, played in the development of a solution to a major

scientific puzzle,

1t relates the stories of Tsung-Dae Lee and Chen Ning Yang fron their birth

in China in the 1920's to their winning of the Nobel Prize in Physica in 1857.

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

professional relations shows in detamil 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,

o

—
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A hrief recapitulation nf events in the prafessional lives of Leo aud Yaag
Lrow lhe Beruslein wrticle would include the following:

1.

QC

Buch in the 1920's in China, thair professional putha first crozzed
wnen they both went in 1846 to the University of Chicogo to study,
under BEnrico Fermi and Edward Teller respectively,

Their first collaboratiion was & newspaper puzzle contest with

Dr. R, L. Garwin, They failed to win because they dutected an
ambigulty in the contest rules aand so, had submitted two entries.
This disqualifed thcm,

Their fArst paper together appeared whilc they were pursuing their
doctoral studies and was written in collaboration with M. Rosenbluth.

In the early 1950's, they both managed tu 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 elemcntary particles.

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 the experimental foundations of
parity conservation, or mirror symmetry,

During May, 1956, their work increasingly raised doubts as to whether
the Law of Conservation of Paritly was valid for particles held together
by only weak forces, Three weeks of intonsive work, including a seminal
discussion 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-vioclation effects, if such
existed.

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

Tho experimental group that toock 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, Cue
aember, Mrs. C, S, Wu, who had also been born in China, was personanlly
known to Lee and Yang.




Chopter 1V puge 97

lo,

11,

12,

13.

14,

13.

16,

17.

18,

Velore the end ol 1906, the experamental data confirmed that paraty
was not conserved in weak Interactions,

On Friday, Janustry 4, 1957, the usual wuckly Chinese luncheon near
Columbia University was attended by leoe and Yang who reported Mrs. Wu's
most recent results,  This discussion triggered two olher experimental
phizicizts, Dr, Leoan Ledeorman and Pr, 8, L. Garvin {who had nal haan
present), tu a weekend of hard work,

By the end ol the following week, physicists throuughout the countiy
had heard by word ol mouth the definittive results of the experiments.,
Professor I, 1. Rabi of Columbia telephoned the news to Dr, Julian
Schwinger of Hdarvdard, who up to then huad had seriovus doubts,

On January 15, 1957, the Fhysics Department of Columbia University
held a news conference to announce that parity non-conservation had
been established,

The Janvary 16, 1957, issued of The New York Tiwes carried an editorial
called "Appcarance and Reality' io announce the event,

As late as January 17, Dr. Wollgan~ Pauli in Zurich, expressed
skepticism, but when the news of the experimental results reached
Zurich on January 27, he too was convinced,

On Jansary 30, 1957, the annual meeting of the American Physical

Socivty was scheduled to begin, The experimental results were toou recent
for a paper by Lee and Yuang to have been prepared and submitted in time
for the meecting. Therefore a special session was organized for the

last Saturday afternoon of the meeting, The auditoriuam at the Now

Yorker Hotel drew au overflaw audivnce of 3,000 physicists who had

heard the exciting news, mainly by word of mouth.

At the spring meeting of the American Physical Society, there was a
scheduled symposium on parity., The experimental physicists gave a
detailed report of thedr work,

In October, 1857, Loe and Yang received in 5tockholm, Sweden, the

Nubel Prize in Physics for "their penetrating resoiarch into the laws

of parity, which has led to major discoveries concerning the clementary
particles’.

The cover of the December 1907 issue of PHYSICS TODAY carried a repro-
duction of notus on a scratch pad made by Lee during the period when

the experimentdl results were being awaited. He was trying to concentrate
on olher thazorestical matters, The formulac concerning the clementary
particles kept intruding into the other work.
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Chapter V

KINDS OF TECHNICAL DOCUMENTS
Suruiary
Docurents of any kind are more in{ensivels studied than docusent requesis
for the very good reason that they can be. Doucuments are more tractuble,
more amchable, to study and analys:is than are the readers who make

document reguests.

However, it is never sufficient to study only the physical format and

subject matter of a document in order tu determine its use, 1t 1s always

essential to identafy and to investigote the audience of a colloction of ]
documents in a particular work environment. This 18 truc even in the case

of technical documents which in general can be relied on more than other

kinds because ol the training o1 technical personnel in systematic methods

of planning, ohserving, expurimenting, recording and cualcalating.

The definition of document should be as broad as possible in order o

cover all wypes of records, old and new, that arc provided by rewrieval
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Summary (continued)
.

services tu technmical readers.  Specifically the definition of “data’

as a particular kind of documest helps in the analvsis of “duta retrieval’,

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

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

edition published by Oxford Unmiversity Press.

Other than by subject matter, there are at least {ive ways of classiJying

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

tochnical documents. The {ive ways are:

1. Physical format, whether human or machinc readable

a, symbols

b, recording method

recording media

(¢}

d. unit or continucus formats

2. Sources, private or governmental

3, Frequency of issuance; once, periodically or irregularly.
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Chapter V
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Summary (comtinued)

* -y
¥

h 4. Destinations, potential audience

# aoeny
v .

a. age distribution
b, education distribution
d c. geographic distribution

5. Depositories or collections

v v I IR R S T W P T T T B 0T

a. organization use only

b. restricted or special collections

- ¢. 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
E consists of all the documents known to exist that would be appropriate
10 the kinds of document requests most frequently requested by readers of
a particular retrieval service. This, (¢ course, is an impossibility.

No librarian ever claims to have collected every appropriate document
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Chapter Vv

Summarv (continued)

on a subject, or by any other criterin. Por cxample, the alzostl completed
plays of Faulkner, like those of many other dead geniuses, are still being

unearthed.

The actual scope of any retrieval service is fortunately more curtailed
and therefore, possible of accomplishwment. 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 21 access, either in the

co.lection of the retrieval service, by 1qan from other retrieval smervices,

from a'distribution sorvice that provides documents for a price. Amoag
the authorized readergs of a particular service only a few actually request
documnents from the retrieval service. (Gee Diagrams 7 and 8 on pages 102 & 102

of this chapter. )
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There are the following typas of technical documents as evidenced by

N s@parc.ic style manuals or wwiting - lnstructlons: . . . _

10.

11.

12.

13.

daily diaries of work accomplished, often known as laboratory or
ongineering notebooks;

proposals and plans for work to be approved or scheculed;
progross reports on work being performed, usually by a group;
aanuals and other types of instructional materials;

book publication;

Journal publication;

technical handbooks, or reference tools;

specialized publication forms, such as patents, standards, and specifi-
cations;

diagreaxmazic rep:ésehtﬂtionn,féuchrn;'ﬁnﬁs nﬁd éngineoring drawings;
abstracts, both intormative ang- indicative;

indexcs;

critical yevia'-. and ztata;bffthe-art su{veys;

dlctionnries and dlrectofiéu;

-
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Chaptar V

14. conference planning and oral nresentations;

k)

R




page 106

Chapter VI

DOCUMENT RETRIEVAL PROCESSES

Summary

There are a few new retrieval techniques among the many established

library procedures for providing, upon requesi, identification and

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

operations and four kinds of records.

There are five basic and obhservable operations that must be performed

witii records of some kind in order for retricval to be accomplished.

They are called 'preparation’., "matching”, "transport”, "storage", and
"reproduction’’. These 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

substitutes, retrieval aids, and data. Therefore, ihese are the cheapest

and Toast erpensive reewirds 1o be processed in retrieval. T poarticular,
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Suamary {(continued)
retrieval aids, such as property control and :ndex records, ure well

designed for the matching operation.

It is worthwhile to start with the application of the five operations to
the original documents because it 13 often overlooked huw much of

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

Preparation of documents 1s the most crucial operation for retrieval as
woll a8 for any other purposo. This is ac because the first recording ia
generally the only one, and 80 1t has to be lived with. 1f the original
document is well designed, subsequent operationg can be performed well.

1f the document is not well designed, the usual case, subsequent operations

are adequately performed only at considerable care and cost.

The way a document 18 prepared can substantislly help or hinder future

retrievability, Technical editors and printing experts have to serve a

i
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Chapter VI

nuaber of cvumpeting respunsabilities, thuse to authurs and iv other

sporaars of docusents as wwll ae tu the Tulure Taaders of the docussnt.

The matching operation is essentiul for complete retrieval service because

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

1t consists of the inspection ol one kind of record for a stated charsacter-

istic that 18 believed to apply to some of the records being oxamined.

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

whether thero is among them a book written by H, G. Wellrs. Other examples

are looking at certain documents for specified dates of issuancg or

specified words in titles.

Matching of the document description received against the description ol

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

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

a reader.

e
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The matching operation applied to documents and document substitutes
is awkward and costly. Retrievali aids are designed mainly to facilitate
the matching operation, and so should be and are usually employed in that

operation.

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. 1In particular, property gontrol and

index records are usually easy to handile.

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
deta 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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Chapter VI

1t is often forgotten that procvessing ilums in documenis, or as it is

often called “datw retrieval’, must start wath retrieval ot the correct

document 1n wihtch the i1tem requested s located., It 313 not pussible to

find departure times fcr planes in railroad timetables, even if train

curvections for the same places are recorded.

1! the only operations performed with documents arce preparation, matching

and transport, unly a rudaimentary kind of retrieval can be achieved.

wh B astoprage 18 lacking, documents arc routed as they are recvived by a

retrievul rervice to readers on the basis of their previously stated

documontary interests.

There are two ways in which these stated gnterests are different from

usual document requests., F.rst, they only concern documents as they

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

continuing requests until they are changed.
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Wrthoul siorwge, the time of reading is determined by the receipt of

rccords into & collection, not by 1ndividual requcsts or rcadcers.

Furthermore, the kind of documeats routed have been described in broad

terms in order to encompass current roading interests,

Thus storage of documents 1s essential for complete retrieval scervice

because the scheduled delay cnsurcs that readers can determine when they

want to read Storage arrangements of documents, document substitutes or

retrieval aids, suitablc when readers perform their own searches differ

considerably from those suitablce when retricval personncl make the

searches as delegates of the readers.
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The reproduction operatinua often provides an eIfaciivc salution to retriesval
difficultics becauss pruduction-of rore gopies of a doeument make possible -
multiple transports and multiple storage arrangements 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 metrhods will be

treaved as operations concerned with the preparation of document substitutes.

l
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Chapter VI

In order to be able systematicall' to describe and to anaiyze individual

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

The checklist is showa in Table 2 on page 1140f this chapter.

The errangement of the major divisions in the two columns reflects the
original structure of the general communication model 2f Dr. Calude E.

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

kinds of characteristics or activities covered by each of the main divisious,

which have Roman aumerals.
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TABLE 2

Lante B L,

TRECIY.IST for Describing and
Analyzing an Individuaml Retrieval Service

oy

!

e

—-—X. Rumbers of Readers by: . _ . _ _ _1I, WNumber of Authors by:

. A. Vork Locations A. Work Locations if different
B. Work Assignments B. Work Assignments from those
of readers
111. 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
E. Subjects . : D. Languages from those
F. Bvaluative Criteria E. Subjects usually

F. Evdluative Criteria requested

Y. Frequency of Kinds of Access B
Usually Requested to Documents: VI. Frequency of Kinds of Retrieval
! Processes Available from Service:
| A. Direct access by Readers : '
or their assistants
B. Indirect access, dwuiagated
4---- - ----.. to-retrieval personnel . il L

. Processing Documents
Processing Document Substitutes
Processing Retrieval Aids
Processing 1tems in Documents
Vi11. Frequency of Reader's Relations ("data retrieval)

With Other Retrieval Services:

vows>

5 V1II. Frequency of Service's Relations
A. As Authors of Documents - With Other Retrieval Services:

B. As Producers of Document

} Substi tutes , - A. (Retrieval Personnel as Authors)
2. As Producers of Retrieval Aids B. As Producers of Document
- ., Size of Personal Document . ‘ ) Substitutes o
{ Collections : : C. As Producers of Retrieval Aids
i E. Personal Retrieval Sources D. (Retrieval Personnel Collections)
F. Regular use of Other Retrieval E. {Retirieval Personnel Sources)
Sources F. HXegular Use of Other Retrieval
Services

IX. Amount of Resources Assigned To
Retrieval Service.

Sources

Personnel

Materials for Collection
Space

Equipment and Supplies
Special Restrictions

Mmoow>
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First, the kinds and numbers of readers, 1, are compared with the kinds

and numbers of authors, 11, The move differenccs there are belween thosc — — -

twe groups, authors and readers, the more work retrieval personnel have to

do. 'Reéders,ﬁave to be provided with appropriate documents produced by

-

the authors when requested by the readers.

Next the kinds and numbers of documents usually requested, 111, are to be

‘compared first with the Kinds and numbers of documents in.the collection,

~31V¥, and later-with kinds and frequencies of relations of the retrieval

service with other retrieval services, including their collections, V1Ii.

The kinds and frequencies of access usually requested to documents, V, are
to be compared first with the kinds and frequencies of retrieval processes

available from the service, VI, and later with the kinds and frequencies

available through a service's relations with other retrieval services, VIIl.
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Chapter V]

Finally, the kinds and frequencies of readers' relations as a whole with

___Othsr retrieval gervices, Vil, 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 lest comparison establishes the outside retrieval environment of a
particular vetrieval servico. The retrieval environment of a group of
electronic engineers working in a rescarch and development laboratory in
Chicago would be markedly different f¥om 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 ncthing unless viewed in the context of how much money and authority

are available to the particular retrieval service.
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Chapter VII

PREPARATION OF TECHNICAL DOCUMENTS

The preparation of documents is oi crucial i1mportance to retrieval
personnel because physical form severely limits any handling of documents.

The first recording of a message is the most important because it 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 micruofiches, are stil)l the "heavy marked
objects' of Fairthorne but thev 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 bused on the use of some kind of Keyboard. Mechanization of

speech conversion and patter recognition have both proved tu be more intricate
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Chapter Vil

than expected. The best way often 18 to bypass the human recorder ontirely

by replacing him with some kind of autnmatic 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-

ments is rapidity of the recording. The dual demand for accuracy and rapidity

in recording have directly led to the design and use of measuring and recording

instruments of increasing reliability and sensitivity,

-
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Chapter VIII

PROCESSING TECHNICAL DOCUMENTS

Summary

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. Rcproduction operations will he treated in

the next chapter because they result in thc preparation of document substitutes.

One of the essential operations in retricval 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 seleci.on are two examples,
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Summazr y (Cuntinuwd}

TTansport 15 the oporatlan cowson o w11 meseage dalivary =ervices
Acquistionr, circulation, and retiremwent or disposal processes are the

result of mainly transport operations in retricval work, Transport of
documents has always cost consid:rable money. It is one of the chief reasons
for 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 proprictary interests, and government security regulations.

Storage of documents is the other essential operation in retrieval work. 1t
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.
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Chapter VIII

Sumaary (continucd)

Pifferent =tornge arrangements are preferahle doponding an whether the

reader performs his own scarches or delegates the scarches to retricval

perscnnel. The U, S. Patent Office is an unique example of a retricval

service where up to 50 copies of an individual patent are stored in up to

50 storage locations depending on the subject classification numbers

assigne l to the patent. The searcher, thc patent examiner, not only does

ris own searching but must judge whether the equipment described in the

patent application 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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Cihiaptur 1X

KINDS OF DOCUMENT SUBSTITUTES

Summuayry
—————

Docum:. it substitutes are defined as any record that a reader will accept,

or cven prefer, tu read 1nstead of the origiaal docurient, Their only

purpuse 15 the rcading convenlence of the readers.  Four kinds of document

substitutes have been adentificed.  They are duplicates of documents., extracts,

abstracts, and translations., The sequence of listing 1s that of increasing

complexity i1n proeparation.

The main benz2fit of document substitutes 1s the multiplication of records

available for conveving the message of the document. This saves the tame

of the reader. Time 3s saved in not having to wait until someone has

tinished reading & copy. Time 1s saved in reading the shorter record.

Time 1s caved 1n not having to learn another language in nrder to read a

foreign technical document.
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Summury {cuntinued)

Threce decaisions arc usually nceeessary botore o decurient substitute 18

produced. The tirst decision 1s which, if any, document substitutes should

be produced. The second decision is how to prescrve the readability of the

message whilc the lienguage ot the document 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 be made when it is decided to

copy the entire document. Whenever a new record is created, even a

duplicate, there is an opportunity of improving the reuading 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 chuice of which parts are to be

copied has to be made. 1f an casy-to=rucougnize part, such as the table

of contents, or sormetimes the conclusions, can serve as a substitute foo




ceey Gy

[y

bt

nage |44
Chupter IX

Summary {(continued)
——t—

the whole document, then the selection process is minimal,

Computer programs that have attcmpted to produce abstracts have found it

more possible to produce extracts, as in the so-called "auto~abstracts''*,

Microfilm and photostatic equipment ovifered the first opportunities for
converting certain kinds of documents that werc 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 microfilmin~ newspapers. 1t 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. 159-18%.

** Davis, W., DOCUMFNTATION UNFINISHED, Statement at the 25th Anniversary
Meeting, of the American Documentation Institute, Hollywood=By-The-Sea,
Florida, December 12, 1962 (multi::ith).

L.
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Sumnary (Continucd)

As with all photography, microphotography has a marvelous ease of input

of material properly placed in front of the camera. Cameras have the

capabiliity of what might be called parallel and instantaneous input in

contrast to the sequential input of kevboarding method.

Of course, not all recaders' benefits can be achieved together. icrofilm

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 wall as the gtor~~- -“p-rn -equired for extre copies that may possihiv

be requested.
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Summary {(continucd)

The largest federal governmeat distributor of unclassified technical

reports, the Federal Clearinghouse for Scientific and Technical information

in the Commerce Department., has had a compuler system since 1965. 1t processes
single document requests that result in the typing of a reproduction order,
when the inventory of copies is depleted, and «f 2 mailing label for the
dispatch of the cony to the requestor. 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
Agoncy, DDC., 1In 1965, the processing of all requests for unclassified
technical reports produced by the Department of Defense, or its contractors,

was transferred to the Federal Clearinghouse in the Commerce Department,
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Summary (continucd)

The kind of abstracts that preserve the message of a document whiie
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 authers often prepare abstracts.

Translators have the most difficult job of all - to convey the mesSsage

of a document while presenting it in another language. There is a well

known saying, "All trunslators are traitors", that shows the impossibility

of the job. even for highly trained human translators.

* Bohnert, Lea M,, 'Limits of Indexing”, in INFORMATION SYSTEMS COMPATIBILITY,
edited by Simon N Newman, Washington, D, C,, Spartan, Books, 1865. (The
American University Technology of Management Series, Volume 1} p. 127-133.
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Chapter X

PROCESSING DOCUMENT 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 are substantially

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 retricval personnel. Whenever new records have to be created,

there is an opportunity for improving the physical format to makc handling

easier. Therefore, the transportation, storage, and reproduction of

document substitutes should be simpler, and less expensive than that required

for the crig'nal documecnts.
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Summary (continued)

Matching applied to document 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 infu-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 1s inexpensive compared to the costs of locating the documents to be
copied, transportation to the device uat does the copying, and then trang-

portation back to the assigned storage location,

In fact, the Notional Library of Medicine, due to the large amount of

reproduction that it does, has developed a mobile cert to bring the microfilm

camera tuv 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

i e
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Summary {(continled)

be copied arc shelved., After copying the documents are returned to & specizl

part of the end shelves, Therefore, no documents ever leave the shelves

except to be microfilmed in the adjoining aisle,.

Storage operations applied to copies and translations are similar to those

applied to documents unless the physical size of the document has been

drastically reduced, Storage of microfilmed newspapers, perjodicals, theses,

and vital corporate records requires special devices for reading, or for

reproducing the documents to a readable size for reading without special

devices.
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KINDS OF RETRIEVAL Al1DS

Summary

Retrieval aids are records designed to do things that either cannot be

done at all, or only ponrly, 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 arc used in locating copies of identified docu-

ments for delivery.

Uunlike documents and document substitutes, reirieval aids do not have

to convey the message of the docunient. They are restricted to messages

about messages. In fact, retrieval aids usuall taerdt s oAy refer to @

singlec aspoct or characteristic of a document or document substitute.

Therefore, they do not have to dupiicate either the entire documents,

or even substantive portions of the original documents, such as para-

graphs and sentences.
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Summary (continucd)

Retrieval atids should be, and usually are, the easiest to handle and the

least expensive records becauyre they have been designed solely for

retrieval purposes. Tierefore, the regulur production and employment

of retricval aids are the best cevidence of the existence of a retriceval

service. Indexes, much less chapge-out records, arc seldom required

when o collection comprises a couple hundred documents and only two or

three persons have access to the collection.

Retrieval aids have been divided into three cntegortes, called “property

control”, "index" and "evaluative records”. All add something for

retrieval purposcs to the document ol document substitute, They are

identification lahels, indicative labels, and recorded statements agbout

tho worth uf a document from s specified viewpoint,
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Summary (continued)

The [irst 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 ccllection. 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

copics of specific documents for delivery.
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Chapter XI

Summary (continued)

Index records are designed tc describe some aspect 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. 1Indexing adds something for searching purposes. 1t adds or

assigns one or more labels to a document to indicate the grouvy 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 comron the same subject matter.

"Subject indexing' or "subject cataloging’ are the names that librarians

use for tke work of assigning subject tags to groups of documents in a

collection in order to facilitate later their retrieval together when

requested.

Subject indexing is not performed un a single document in isolation but on

individual documents of a particular collection. JIndexing is best viewed
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Summary (continued)
armnary

as something added to a document, like editing, rather than as something

contuined in thc document that can be pulled or squeezed out. For the

latter case to be true, authors would have to know the subject churacier=

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. Kkeywcres,

The use of the last method depends upon the happy coincidence of the

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 resaders

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.

L amt
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Chapter XI

Summary (continued)

Often property control and index records are combined into one record.

Any subject arrangement of, or index tao, bibliographic descriptions of

documents represent such a combination. Catalog cards filed in drawers

are another example.

The same two retrieval aids are frequently found in combination wiin a

particular document substitute, namely abstracts. This combination is

well established, as is proven by the number of polished indexing and

abstracting journals. A recent example of this popular threesome is

called "Selective Dissemination of Information', or "SDI", but the pro-

cedure applies only to records being added to a collection. Furthermore,

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.
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Chapter XI1

PROCESSING RETRIEVAL AIDS

Summary

Because the preparation of retrieval aids is usually under the control

of retrieval personnel, three of the operations, namely transgport,

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 com istiag 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. 1t 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.
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Chapter X1

Summary (continued)

Matching necessarily involves a description of the dncument being

requested and descriptions of cxisting 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 originnl description

of the document requested,

Subject searching is the matching of subject indcexing terms assigned

to documents being requested against indexing terms previously assigned

to documents in a coliection. Locating is the matching of bibiiographic

descriptions provided in document requests against the bibliographic

descriptions previously assigned to documents in a collection.
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Summary {(Continued)

The most difficult search to perform is a “pure’ subject search,

because a minimum of description has been provided: namely, a subject

description. Different words and phrases are invariably used in the

document requesc and in the documents that may corzespond in subject

matter to that requested. 1t is the job of the subject indexer to

bridge this considerable gap by understanding, interpretating, 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.
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Chapter XI1

Supunary {(Continued)

Scarchus vary as to diffsculty depending on the cluos provided in the

document request dand on the capabilities of the particular retrievnl

service. Therefore, it is urually good search strategy to convert,

whenever possible, the more difficult type of subject searches into the

least difficult type of search, that of bibliographic description.

For instance, if o subject search concerns library automation, it may

be possible to convert the search into one for documents with the two

vords in their titles. However, the documents resulting from such a

search must be carefully screcned to ensure that their titles do

correctly indicate their subject matter.
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Chapter XIII

PROCESSING ITEMS IN DOCUMENTS
Summaty
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 iseaders. ‘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 daia retrieval.

It is impossible to locate an item requested until the correct document of

which it is a part has been located,

Formats of records designed for data retrieval distinguish thew from those
designed to be read as 8 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.

T S
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Chapter X111

Summary (Continued)

Technical datn records differ Trom non-tlechiical tvpes onrlv because the re-

curded opinions are of individuals traincd to be better than average obsérvers

recorders and measurers. Technical data st11l consisty only of recorded

opinions, but they are regularly corrected and updated as better methods

are develouped fur obscrving, recording and measuring.
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rrocoumon handle records of some kind, Therefore, :lat»

2
-
et
.
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-
e
[y
(4]
<
ta
[
—r

must be =ome kind of recopd, no matter how snall a record or how strange

a record.

It 15 not possible to distinguish data by the fact that it always contains
numgrals, because it does not always do so, Dictionaries are as much
retrieval devices as arce mathematical tables or timetables, Nor is it
possible to distinguish data by the fact that it is composed orly of
expressions that can be handled by computers, because data processing
equipment manipulates only symbole. The symbols can be made equivalent to

whatever one chooses, such as mail order items, insurance premiums or

indexing torms.
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it ik Dotlh Consisieat and usciul Lo Fesirict Uhe scaiming of
u special kind of record  namely those docoitds thal are compased of 1tems
of cqual tnterest o readers,  Thia tvpe of record is desaigned so thal the
1tems of which 1t 13 composed are vgually accessdible, or equally inaccessible
to readers.  The records are aot expected to be read in thetir entirety

from begtnning to end. Usunlly onlyv o sikgle stem 1s requested or read

at a tinme,

wWhen dtems or data are requested, instead of coaplete documents, it 1s always

first neocessary to retrjceve the document in whaceh the item requested is

located. It 1s no use to loek for a French word in 4 Chinesce dictionary

or the depuarture times {or planes lrvum Washington, D, C,, to Albany, New

Y rk, in raglway tinetables connecting the two places.
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In other words, document retrieval must precede data retrieval. The

correct document must be retrieved before the ttem requested can be

located. Some rvaluation or judgencnt is necessurily involved in deter-

mining which is the corrcct document.

Reudrr  who are interested in ttems in records arc, thercfore, only inter-

ested in the document in so far as it facilitates or handicaps access to

the items.

Records requested for the purpose of reading cnly a part, or an item,

are usually distinguishablie by format from documents requested for the

purpose of rending them in cntirety, The format is designed to provide

equally easy access to the individual items. Popular formats are lists,

tables, graphs, and drawings. Examples urc directories, catalogs, maps, and

engineering dr.wings.
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Chapter XI1I

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 one item at a time is of interest, then the record can be larger

than one that is usually read from beginning to end. Examplies 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

they are only consulted briefly and by different individuals. They do have

to be strong enough for much handling by impatient people.

Motives for requesting rapid retrieval of technical data arise from the

need for accurute data in research and development work. Complexity and

rapid obsolescence are characteristics of technical data.
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1t is neither possible or sensible to memorize much technical data

because of its quantity, complexity, and finally its rapid ubsolescence. 1t
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 advautages of techaical document retrieval
resulting from the fact that most technical readers are the equals of the

technical authors.

v amanea s
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The compilers differ substantially from the users. The authority and

[ R

competence of the compilers of technicai data must be clear znd obvious,

“hed a

[
g
[ ' and so, able to be relied on by technically trained individuals.
y

} . Continuity of work, as well as relianbility, is required for the constant
E updating of technical data, and so, the permanence of an organization is
|

i indicated. Also required are presentation or display skiils 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. \

- s s L
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Data cannot be collected, much less verified, without the establishment

of the explicit scope of the coverage of the data, and identifigation of

the audience to be served, or the "readience”, a term suggested 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

ke 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 tliat can possibly be recorded are the opinions

of individuals, or of their machine delegates, The individuals are

properly well situated to record the best opinions in the case of technical

data. However, technical data consists only of the recorded opinions of
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Chapter X111
individuals technically trained and provided with good observing and
recoraing cquipment. However, their rccorded opinions are invariably and

surely corrected soon by more recent, and sometimes better, recorded

opinions.

Evaluation and judgement are always required whether previously recourded
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 retrieval operation whici. the design ¢of technical data
records should help to ensurc being casy and inexpensive to handle. Other
operations, transport, storage and reproduction, also should be substantially

simplified by the standardization of formats and the mechanization of recording

and measuring means.
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Because of the rapid obsuvlescence of technical data, maintenance is a

constant responsibility. This often justifies the use of automatic

recording and measuring ecquipment if the job of original preparation has

not already done so.

Examples of data retricval services can be found in the four editions of

NONCONVENTIONAL TECHNICAL INFORMATION SYSTEMS IN CURRENT 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.
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Chapter X111

An exumple wherc tho digsimilarities are obvious between the compilers

and user of technical data is a gervice named Volunteers four International

Technical Assistance, VITA, of Schnectady, New Yurk. The volunteers arc

not only technical experts but of linguistic and cultural backgrounds different

from most of the individuals who send in written requests for advice on

tcchnical problems. The individuals requesting technical advice are situated

in developing arcas, including ones in Lhe United States of America. The

problem of communication is at its maximum, but direct correspondence

between the technical volunteer and the individual requesting assistance

tends to overcome this difficulty.
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GENERAL AND SPECIAL PURPOSE EQUIPMENT

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

in the reproduction and storage of documents and document substitutes.

Three main technologies have been the m'in source of eqi'iament applications

to retrieval. They are microfilming, data processing, and most recently,

non-photographic copying devices, principally the electrostatic devices.

The copying devices have the opposite advantages of the manipulative devices,

principally data processing equipment, namely ease of initial recording and

lack of need for proofreading.

o y
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Chapter X1V

Summary {(continued)
4

A benefit of studying historically the applications of general and special

purpose equipment is 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 avajlability 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 ia 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 most punctuation morks, if not

diacritical marks and chemical symbols.
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Summary (co.tinued)

Some equipment, originally special purpose, namely microfilming equipment

for business records, were developed by a group of scientists and librarians

between 1920 and 1840 into generally useful equipment. Microfilming is s

help mainly in the storage operations with records of any kind. 1t 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 1s not only expensive at the prototype stage, but

the development work to a workable machine is long eand expensive too. The

Rapid Selector is the only cxample of a device designed for retriecval that

onjoyed, and therefore survived, a protected and protracted adolescent

period of eighteen years.
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Chapter XV

DESIGN AND IMPROVEMENT OF RETRIEVAL SERVICES
Summsry
To dosign or to improve any activity, 1t 18 necessary to understand the
activity, This has been the motivation of this textbook, toc establish
ednimum conditions for an activity to be describable, and hence analyzable,

as retrieval service.

There are a number of key assumptions, The first assumption is that libraries
are not ''islands unto themselves' but oniy one way of muny of handling
recorded messages. The second assumption 15 that retrieval work is centered
on the document requests it received from readers, 7To tulfill document
requests adequately is the aim of retrieval. The third assumption is that
retricval work has been accomplished if the documents delivered arec those most
appropriate to the document request ;p tho collection of from any cooperating

agoncy.
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Summary {continued)

The final assumption 135 that a first approxtmation to describing regular

retrieval services should be in terms of physical objects ana observable

manipulations. Then it will be possible to investigate, and perhaps to

judge, the reasuns for and results of preferring one kind of record ovecr

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 morc or less adequately the various kinds ol records in order either

to identify appropriate documents that have been requested or to deliver copies

of the identified documents,
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Appendix A

SELECTIVE BIBLIOCRAPHY OF U, 3. CONGRESS PUBLICATIONS
OF RETRIEVAT, INTEREST, AKKANGED BY DATE

1. U.S. Congress. Senate. Committee on Government Operations.
Science and technology act of 1958. Hearings before the
Subcommittee on Reorganizsation, 85th Cong., 2d sess., on
S. 3126 and S. 4039. washington, U.8. Geovt. DOrint, Off.,
1958. 541 p.

Hubert B. Humphrey, chairman of subcommittee.

2. LU.S5. Congress. Senate. Committee on Government Operations.
Science and technology act of 1958. Washington, U.S. Govt.
Print. Off., 1958. 198 p. (85th Cong., 24 sess. Senate.
Document no. 90)

3. U.S, Congress. Serate. Committee on Government Operations.
The National Science Foundation and the life sciences
Washington, U.S. Govt. Print. Off., 1959. 46 p.
(86th Cong., 1st =ess. Sonate. Committee Print)

-3
<
4]

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., 1lst sess.)

)
e

6. U.S. Congress. House. Committee on Science and Astronautics.
Research on mecharical translation. Hearings wefore the
Special Investigating Subcommittee. 86th Cong., 2d sess.
Wasnington, U.S. Govt. Print. Off., 1960. 182 p.
Overton Brooks, chariman ¢ ,ubcommitice.

7. U.S. Congress. House. Committee on Sciance and Astronautics.
Research on mechanical translation. Washington, U.S,
Govt. Print. Off., 1960. 51 p. (86th Cong., 2d sess. House.
Report nc. 2021)
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Congress. Scnalv. Commilicv on Governmint Operations.
Documentation, indexing, and rctricval ol scientific
information. Washinpgton, U.S. Govt. Print. Off ., 1969, 2B3 p.
(86th Cong., 2d sess. senote., Committee Print. Report no. 113)

Congress. Senate. Committee on Government Operations.

The U.S. Government and the juture of international medicai
research. Hearings before the Subcommittee on Reorganization
and Internationz2l Organizations, B6th Cong., 2d sess., pursuant
to S. Rer. 347, S. Res. 42, 2nd S. Res. 255. Washington, U.S.
Govti. Print., Off., 1961 3 pts. (1247 p.)

Hubert H. Humphrey, chairman of subcommittee.

Congress. Senate. Committee on Government Operations.
Egbumentation, indexing, and retrieval of scientific
informatiun: a study of federal and nen-iederal science
information processing and retrieval programs., Washington,
U.S. Govt. Print, Off., 1961, (8B7th Cong., lst sess. Senate,
Document no. 15)

Congress. Senate. Committee on Government Operations.
Coordination of information cn current federal research and
development projects in the [icld of electronics. Washington,
U.S. Govt. Print. Qff., 1951. 292 p. (87th Cong., ist sess.
Senate. Committee Print)}

Congress. Senate. Committee on Government Operations.
Coordination of information on current scientific research
and development supported by the linited 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., 13t s»ss. Senate. Report no. 263)

Congress. Senate. Committee on Government Operations.
Interagency coordination of information. Hearings before the
Subcommittee on Reovganization and International Organizations
87th Cong., 2d sess. pursuant to S. Res. 276. Washington,
U.S. Covt. Print. Off., 1961 1 pt. (2<2 p.)

Hubert H. Humphrey, chairman of subcommittev.
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14.

16.

17.
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U,5., Congress. Housc. Committec on Education and Labor.

[
w

National information center. Hearings before the Ad Hoc
Subcommitiee on a National Research Data Processing and
Information Retricval Center, 88tLh Cong., lst sess., on
H. R. 1946. Washington, U.S8, Govti. Print. Off., 1963.
v. 1 (507 p.) app (679 p.)

Roman C. Pucinski, chairman of subcommittee.

Congress. House. Committee on Post Office und Civil Service.
Inventory of automatic data processing (ADP) equipment in the
federal government. Prepared by the Bureau of the Budget for

the Subcommittee on Cersus and Government Statistics. Washington,
U.S. Govt. Print. Off., 1963. 145 p. (838th Cong., 1st sess.
House. Committee Print)

. Congress. House, Committee on Government Operations.

S.

Availability of information from federal dcpartments and
agencies. (Progress of study Sept. 1961-Dec. 1962)
¥ashington, U.S. Govt. Print. Off., 1963. 223 p. (88th
Cong., 1lst sess. House. Report no. 918)

Ccngress. Scnate. Committee cn Government Operations.
Interagency coordination in drug research and regulatieon.
Hearings before the Subcommittee on Reorganization and
International Organizations, 88th Cong., lst sess. pursuant
to S. Res 27. washington, U,S. Govt. Print. Off., 1963. pts. 3
(1267)

Hubert H. Humphrey, chairman of subcommittee.

Congress. House. Select Committee orn Government Research.
Study number 1V 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 scss. House, Reports)

See Study 1, Administration of research and development
grants, Study 2, Manpower for rescarch and development, Study
3, Federal facilities for rescarch and development, Study 5,
Fedesal 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
10E, National goals and policies, and Study 10, Staf{ resume
of the activities of the Select Committes on Governmeut
Research of the House of Representatives.
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18. U.5.

20, U. S,

2y U. S,
22. U. S.
23. U.S,
24. U.S.

Congresgs. Senate. Commitiee on Government Operetions.
Report to the President on the management of automatic
data processing in the federal government. Prepared by
the Buiecau of the Budget. Washington, U.8. Govt. Print.
Off., 1965 (89th Cong., lsi sess. Senate. Uocument no. 15)

Congress. House. Committee on the Judiciary.

Hearings before Subcommittee no. 3, 89th Conz., lst sess.,
on .R., 4347, H.R. 5680, H.R, 6831, H.R. 6835, bills for
the general revision of the Ccpyright Law, Title 17 of the
United Statas Code. Washington, U.S. Govt. Print. Off.,
1965. 3 pts (2056 p.)

Congress. House. Committec on Armed Services.

Report tc Congre:ss on the Departinent of Defense Cataloging

and Standardization Programs for the Period January 1 through

June 30. 1966. Subcommittee for Special Investigations, 89th
Cong., 2d sess Washington, .S5. Govt. Print. Off., 1966. (14 p.)

Congress. House. Committee on Science and Astronautics.

teport to Congress on the Inquiries, legislation, Policy Studies
Re: Science and Technology. 2nd Progress Report of the Sub-
committee on Science, Research and Development. (89th Cong.,

2d sess. Washington, U.S. Govt. Print. Off., 1966 (28 p.)

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 sess., H.R, 2197. Washington, U.S.
Govt., Print. Off., 1966 (70 p.)

Congress. House. Committeze on Post Office and Civil Service.
Report to Congress on Government Electronic Deta Processing
Systems. 88th Cong., 2d sess., Washington, U.S., Govt. Frint.
O0ff., 1966 (516 p.)
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10.

SELECTIVE RIBLIOGRAPHY OF GLOSSARIES OF
RETRIEVAL INTEREST, ARRANGED BY DATE

Thompson, ¥Xlizabeth H. A,L,A, glossary of library terms with a
selection of terms in related ficlds, 8th printing, 1965,
Chicago, American Library Association, 1943. 159 p,.

Western R-ocerve University., A system of documentation terminology
for use at the conference on the practical utilization of
recorded knowledge-present and future, (Fre-conference paper
no. 1) Cleveland, School of Library Science, 1955, 7 p.

Mack, J, D, and R, S, Taylor., System of documentation terminology.
In Documentation in Action. New York, Reinhold, 1956. p. 15-26,

Glossary. In Perry, J. V. and Allen Kent; Documentation and Information
Retrieval. Cleveland, Western Reserve University Press, 1957,
p 136-150.

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,

Warheit, I, A, Glossary. In Reference Manual Index Organization for
Information Retrieval. C20-8062. New York, International
Business Machines, 1961, p. 45-49,

Armed Services Technical Information Agency (now Defense Documentation
Center), Explanation of ASTIA terminology. Washington, 1961,
4 p.

Association for Computing Machinery., Tentative 1961 ACM glossary of
computer terminclogy. New York, 1961, 186 p.

Glossary of ASTIA operational terms, Glossary committee., 2nd draft,
Washington, Armed Services Technical Information Agency (now
Defense Documentation Center), 1962, 7 p.

Albrecht J. Neumann, chairman of committee.

U. S. Executive Office of the President. Bureau of the Budget.
Automatic date processing glossary; Elvin 8ill, Jr., editor,
Washington, U, S, Govt. Printing Office, 1962, 62 pages.
Also available as Datamation AP Glossary. New York, F, D,
Thompson Publications, n.d. 62 pages,
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1l1. British Standards Institution. Glossary of terms used in automatic
data processing. London, Watorlow & Sons, Lid., 1962, 131 p,

12, Taylor, Robert S. Glessary of terms frequently used in scientific
documentation., New Ynrk, American Institute of Physics, }
Public Relations Department, 1962, 16 p.

13. U, S, Alr Force. Office of Aerospace Research. Glossary of STINFO
Terminology; Dana 1. Thompson compiler from 18 other sources,
Washington, 1963. 184 p.

14, U, S, Department of Defense, DOD Glossary Subcommittee, Glossary
of information handling, Washington, Office of Defense Rescarch
and Engineering, 1964. 7 p.
Martin H. Weik, Chairman of subcommittee.
Also available as Glossary. ]In U, S, Congress.
House, 8Bih 2nd press, Study number ]V Documentation and
dissemination of research and development results; report of
the select committee on government research. Washington,
U. S. Govt. Printing Gifice, 1964, p. 95~100.

15. Bemer, R, W, and M, Grems, comp. Glossary of information processing.
(C20~-8089-2) New York, International Business Machines,

1964 rev. 29 p,

16. Dictionary, definitions, terminology, abbreviations. In Commerce
Clearing House. Automaticn Reporter, v, 1: 1201-1416,
Includes the Proposed American Standard Dictionary prepared
by the ASA 83.5 Subcommittece on Terminology.

17. U, S, Department of Defense. Technical Data & Standardization
Policy Committee, First draft combined vocabulary Army,
Navy, Air Force DSA NASA {cooperating). W:.shington, 1965,
35 p. (Based on 14 above)
Martin H. Weik, chairman of committee.
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18, U, 5, Department of Deferise, Technical Data & Standardization
Policy Committee. Technical data and standardization
glossary. (TD-2) Wwashington, Office of the Assistant
Sccrotary of Defense, 1965. 21 p, (Based on 17 above),

18, Glossary: terms used 1n statistical surveys., in American Library
Association. L:brary Statistics: a handbook of concepts,
delfinitions and terminology. Chicago, American Library
Association, 1866. p. 127-145,

20, Joint Technical Committee on Terminology International Federation
for Information Processing, 1FIP-1CC Vocabulary of
Information Processing, North-Holland Publishing Company,
Amsterdam, 1966, 208. p.
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A retrieval model wus developed for teaching and research purposes on the basis of
varied work experience end analysis of technical document retrieval and library
services. ' The model 18 based on Shannon's communication model but identifies the
would be roader, or destination of recorded messuages, ag the activator of retrieval
services. Two main retrieval functions are specified; identifying osppropriate
documents upon request, and delivering copies of identified documents. Docurent
requests arc 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, f kinds of
records and five basic operations are defined, Rectriuval procegsés, ch as
acquisition, indexing, and circulation, are shown to consist of various combinations
of two or more of the operations being performed on one or more kinds of retricval
records, Data retrieval is shown to be a special kind of document retrieval, A
histury of equipment of retrieval interest i8 prescnted in a tabular format with
citations of the application of each type of equipment to retrieval work.
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