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INTRODUCT | ON

Computers, closed circult television and jet airplanes have been with us
for some time now and provide us with some wonderful tools for communi-
cating with each other, Uespite their ever-increasing use, the paper
with its printed symbols is still our most important communication medium;

i think, It will remain so for a long time to come.

Paper is the foundation on which we have built our culture, It has
provided rellable communication lines between the succeeding generations.
- 11+ has made it possible for us to accumulate the kind of knowledge of

ourselves and of the universe which makes our survival possible.

As we expanded our knowledge, so have we increased the use of paper.
Uniike the knowledge, however, which we managed t¢ store in the highly
decentralized and atomistic system of human minds, the paper, being a
substance, rapidly filled our libraries and became an object of serious
attention for librarians and the entrepreneurs who had to consider the

required additional storage facilities,

The rapid expansion of our technology complicated not only the storage
problem but also the recovery of documents from such storage. The author,
the technical man, contributed to this problem by his lack of concern for
the librarians dilemma and by his insensitivity o the subsequent reirievol
of his own writing. But the author was also a user. As a user he soon

bescame the victim of his own complacency, for soon he too was unable to
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3 : find the relevant documents when he needed them., And so, some technical v
% . men joined the librarlan and the cntrepreneur in taking a look at what
= » N
gg someong has cleverly termed the "informatlon explosi~n®, Many papers

. have been written on how to "conftain" this exptosion, This one is not the .

tast one in the serlies,

This term "information explosion" worries some people, delights others,
Some people envision all of us being hopelessly enqulfed in a sea of
paper in the next few decades. |t certainly produces anxieties among the
librarians whose collectlons rapidly keep outgrowing both the aliotted

shelving space and budgets. | suspect It delights the computer
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manufacturers and the film makers whose market analysis reports show only

1

one sales trend - upward.

Between these two exiremes stands an army of scientists and fechnologists,
whe have iong ago given up the reading habit. Instead, they developed a
whole array of informal, mostly oral, communication channels which stimulate
our techrological progress in spite of our formal documentation systems.

The written technical material is their court of tast resort.‘!? In this
respect they behave very much as you and |, obeying the first law of the

handyman: "If everything clse fails, read the instructions."

This is where you, the technical wrilter, come in, both as a user and as a
generator of lechnical documentation,  In discussing the fechnical writer
and infoonation system,, |owish to directh my remarks ab your problomy

aheene g rust o reach for information stored somewhere in our documentation

:
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centers, when you must prepare documents that wlll be stored in unknown
places. Thase problems can be summarized in three questions:

I. Where can | furn 1o when my own library cannot provide the desired
v information?
2. How do | ask for information (state my problem)?
3, What can |, as an author, do fo facilitate the tuture retricval

of my own writings?

In the remaining Time, 1 will explore these questions in greater detail,
First, | will sketch and descrive some of the facilities of the present
national technical information system and systems which you as users of
information can turn to when you search for information. | will try to
show how they can be accessed, and point out how important are the titles,
index terms and abstracts in this process. Finally, | will suggest
¢ertain criteria which you as authors can adopt to minimize the document

retrieval problems.

THE NATIONAL |NFORMAT |ON NETWORK

Despite all of its shortcomings there exists in the United States a

loosely coordinated set of organizations and activities which some people
view as a de_facto national information network,(2) These organizations are
both Federal and non-Federal. Brozidly, they can be categorized as technical
libraries, information and data analysis centers, documentationh centers

and osocioty information ~arvices, and the technical informalion sysfems

Llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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and focal polnts of the fedsral agencles. Togother these organizations

are capable of providing documents as well as answars to specitic questions

-
. on practically any topic ot interest to technical people, The "network"
7 . can be roughly depicted In the following way:
Natlonal technical Libraries T
Information Offices of Federal Agencles
Data and Information Centers '
Oocumentation Centers ;
Mformation Services of Professional 50cieties 5
Figure |
| wil! skip the discussion of the Natlonal type of llbraries because they
have been with us (ong enough to be widely known, The Library of Congress,
the John Crerar Library, or The National Library of Medicine are the kinds
of libraries | have in mind here., Simllarly, | will forego the opportunity
of telling you about all fthe services provided by such giants in technical
Information as the Amerlcan Chemical Society, the Enginger's Joint Council
or ‘the American Institute of Physics. |f you are a fechnical man you
probably belong to one and know their sarvices better than I, 1 will deal
with only tho rewaining three groupings: the documentalion cenlors,
information coenters, and agency focal polnts,
' The Documentation Centers
, - The NASA Technical Information Facitity, the Defense Documentation Center

ang the Clearinghouse for fedeoral Scientific and Technical Information are

”



The most impurtant ot the national documentation centers. Of these, the

(learinghouse is the only "public" facility, available to anyone in the

country. It ic also the ieast known and, therefore, my candidate for

discussion,

In 21l fairness | shouiu .o, 'Lal *he Clearinghouse is nut o completely
new entity. “lany of you cshould be familiar with its predecessor, the

iftice ot Technical “ervices, which for a number ot years made serious

Eturt. v, Lrevidie the public wilth @ single point of access to the vast
Cori iy v owing government report literature., The Clearinghouse is
sirply an irtroved and g more qlamorous model. Located in the suburbs

ol Washington, the Clearinghouse contained, at the end of 1965, some
430,000 titles of fechnical reports which resulted from research of the
tederal departments ond other Federal agencies. By the end of this year,

Clearinghouse officials anticipate the collection to increase by some

17,000 items, while its document distribution should reach a level ot

some two million copics per year. These numbers should give you a rough

idea of the size of the whole enterprise.

Access to the Clearinghouse is relatively easy, by letter, phone or in
person. 1f you knoy: precisely which document you want you will receive a
response in about 3 - 5 days. |f you don't know what you want, It will,
of course, take longer. The adequacy of their respc.:.e will largely

depend on your ability to identify and describe the kind of information

yrau are after,




w-fy=

What about some of the tools which the Clearinghouse provides to vnable
you to ask for specific ducuments and thus save yourselt (and them) the
time an¢ trouble? The basic tools are the two indexes, one tor Covern=-
rent documents, the other for translations, and the so-called Fast
Announcement Service, a sort of selective notification system. [he latter
consists of special culleting, each containing five to six items ot the
most recent reports in o qiven area of interest. |, personally, subscribe
to the special announcements on data processing and information technology
and find them very valuable in keeping me up to date in the general area.
There are some 57 categories of science and technology included in this
announcement system, |t hos now been automated to handle a volume of
20,000 rames -t individuals and organizations who are intergsted in

receiving such announcements,  The annual subscription cost v §5,00,

As an innovation in its own right the Clearinghouse Index to U.S.
Government Research and Levelopment Reports lists this year the on=-going
research projects, in addition fg fhe titles and abstracts of govern-

ment reports. This is a joint venture between the Clear!ngﬂgdgé and

the Science Information Exchange of the Smithsonian Institute. The latter
organization is charged with keeping the inventory of this nation's R&D
eftorts, The index, thus, becamr: .4 source of intormation not only on

past revearch butl alho provides o directory on "who i who in rescarch =
a valuable aid 1o those who want to qget in touch with The scienticd.

themnlve, or tor those who are interested in reLulls before they bBocome

qenerally available in published titerature,
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In an another developmeni, the tiearinghouse is now working on implementing
the recently enactes “ublic Las known as the State Services Act. The
purpose of this act is to promote commerce and economic girowth through

the utilization of rovernment-spuncored research findings. The Clearing-
house will be the center tor evaluating, storing and disseminating
technical inturmation and generaily encouraging more eftective application
GF uCieifin and tuennical information. Just how the Clearinghouse will
"oualuate" tre literoture i not clear at this time, but there is little
doubt trat Tr.. ,se ot the Clearinghouse should be expanded If only

because ~t *he sdded publicity which will be generated in order to get

things going.

information ang Latu Centers

The mention ot "evaluation" brings us then to another "component" of our
system, the technical intormation centers. Some of these “"centers" are
simple etfort., ot compiling and updating bibllographies on given topics.
Others arg the organizations sef up for the specific purpose of collecting,
evatuating and furnishing information on a narrow area of science or
technology. Although in practice the distinction between the information
centers and documentation centers is quite arbitrary, the latter is capable
not only of giving you relevant documents, but also of providing the
answers to specific questions. The most important and distinguishing
characteristics of such centers, however, is their close association with

reptable rascarch institutes,  brom these institutes the centors oblain
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the services of scientists and engineers who "evaluate" the quality of
the incoming documents, and help the information specialist in providing

appropriate answers. There are at least four variants of such centers.

Technology Utilization Centers

The first is portrayed by the NASA-sponsored, university-operated,
Technology Application Centers. The job of these centers is to trunsfer
aerospace=-reluated and intarnational science and technology data into the
ncr-aeraspace industrial sector where intormation about new materiols,
processes, tennrique. and products may find commercial application. The
key people in .uch centars are application engineers and information
service personnel, The engineer, drawn from the university faculty, is
the man who makes the difterence between comprehensively directed

problem solving techniques and not-too-precise information retrieval. U.S.

corporations are the usual customers of such centers,

Information VY vasluation Conters

The: second variant i exemplitficd by the befense Information valuation
Lenters and some ALU Information Centers., Unlike the {IASA variant they
are not "problem solvers." The evaluation centers simply answer questions,
prepare state-of-the-art reporfs.;; data tables on narrowly defined
problem areas. By focusing on the subject matter rather than on being an

outlet for Government reports (as is the case of the Clearinghouse), they

e dlect, indey, and relriove the world-wide literature rolatea to their area.




Data Reference Centers

The Data Reference Center is the third variant. The typical products

are data reference tables and handbooks. The National Standard Reference
Data Center at the National 3ureau of Standards is the latest and most
comprehensive effort to establish such service on a systematic basis. The
Center is still under development and will probably remain so for several
years., So far, the developers have emphasized data evaluation and com-
pitation projects, leaving to the future the development of specitic

information <ervices.

Experimental {ata Centers

The fourth variant is a center which specializes in storing raw experi-
mental data. One such center which is known as the National Oceanographic
Data :nter is operated by the Navy. Another one, operated by NASA, is
the newly created National Space Data Center which will store and retrieve
experimental data obtained from our space shots and moon probes. The
uniqueness of these centers is in storing the raw, environmental measure-
ments (orricd oul in The posd, bul with o potential tor re-use by future
investigator,.  theae conlers are primarily in the tield of geo- and

wpace physics where the meansurement calls tor sophisticated experiments
and vehicles, and where the investigators need duata gathered over a
relatively lonq period of time to map out, categorize and predict the
environment. HMeasurements of the atmospheric densities, cosmic rays,
solar flares or mapping of the ocean floor are typical ot data stored in

these centers,

LIlIIIIIIIIlIlIIIIIIlIIIIIIIIlIIIIIIIIlIIIIIIIIIIlIIIIIIIIlIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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Federal Agency Information Offices

This rather sketchy overview of the national network would be Incomp lete
without a short mention of the many information offices of the federal
agencies who can help you in locating the sources of relevant information,
Sometimes these points of contact &Fe called the technical information
divisions, sometimes the scientific and technical information offices or
the research information offices. Usually they are the agency focal
points in the business of knowing what information is produced by their
agency and how you can gain access to i+, Some of them will go a long
way to insure that a person with a legitimate need is given all the

assistance he needs.

In addition to being rich sources of Information on "where to go and

whom to contact" Theﬁe offices are also the places where the federal
Information policies are considered and implemented. At the department
level the heads of such offices are also the members of the Federal
Council's Committee on Scientific and Technical Information (COSATI), (3)
and as such exercise 4 tremendous influence over the direction in which our

total national information system Is moving.

In your hand-out{4) | have tried to provide you with a quick reference
item to these lesser known but powerful sources of information. | hope

you will find it useful.

ACCESS THROUGH COORDINATE INDEXING

but knowing the sources of Information Is only one-half of the battle.




Asking the proper question when searching through the collection of
technical reports is just as critical aspect of information retrieval,
and by far the most difficult. In the days when chemistry was chemistry
and bionics and cybernetics were absent from our vocabularies, the
traditional library classification systems served us well. Now that the
traditional boundaries of disciplines have largely disappeared, and
science Is characterized by interrelationships rather than hierarchical
subordinations, the neat ordering of documents Into their prop;F“éublcles
is no longer practical. Searching for a better way of dealing with this
phenomenon, the documentation people turned to "coordinate Indexing," a
scheme to describe the documents for subsequent computer processing and
retrieval. Most of the centers which | mentioned use this scheme to
control their collection of documents. You should know the essentials

of this concept to be better equipped In formulating your search and

retrieval questions when using these centers.

The Use of Index Terms

Unlike fﬁe traditional classification systems which rest on the idea that
the unlverse of knowledge can be neatly subdivided into o hiorarchical
arrangement of subordinated disciplines, the coordinated indexing approach
denies the hierarchical concepts. Instead, It rests on the assumption
that each technical descriptor of a document stands alone, nelther super-
ordinated nor subordinated to any other descriptor in the collections
vocabulary. Each document which enters the collection is numbered with
the next consecutive number and identified with a set of such items

ranqging from 4-40, depending on the depth of indexing established for the

- —— Ty
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system., When an individual Is searching for Information he selects the
desired descriptors and then "coordinates” them, thereby determining the

documents which have been indexed by the particular combination of terms.

To illustrate what | am saying let's consider a document which deals with
the behavior of zirconium under high temperature. The document has been

given a number 000 317 by the Defense Documentation Center (DDC). This

-1s-the number which DDC will not use again for any other document as long

as the zirconium document is retained in the coliection, The DDC indexers

have described the document by these descriptors:

Zirconium #000 317
Tensile Strength

Physical Properties

High Temperature

Fiqure 2

Each of these words are represented by some unit record (a card or a stor=-
age location in a computer), The number 000 317 is now entered on each
appropriate unit record. Now the document has been identified and stored

tor future searches.

The search consists of selecting from fhe alphabetical file of the term
records those cards which describe the desired information. Thus, in a
search for the Information on the tensile strength of zirconium under high
temperature one would select ‘that document number which occurs on all
three cards. (See Figure 3) Number 000 317 is then recovered, and this

number leads us to the document i{tself.

The: probabitity of finding a relevant document in a document collcction
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Zirconlum
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Potition coding of document pumbers. Where the beam from
s light source shines through the selected cards, the hole
represents ¢ document indexed under the descriptors mated

in query,
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depends on several factors: the specificity of index terms and the number
of terms used being the most evident. Generally, In the indexing stage the
future access to the collection Is facilitated by using a large number of
terms (10-40) to describe the document and by a comblination of generic and
specific terms. This Is so because here the indexer provides the future

user with many points of access and from many points of view.

The recovery of documents is determined by the same factors but In a
dlfferent way. Thus, the larger the number of retrieval words In a query,
the smaller wiil be the total number of documents retrieved from storage.
The use of highly specific words will further |imit the number of the
recal led documents. Figure 4 shows the different effects produced by the
questions of varylng degrees of speciflclty and the number of query terms,

RETRIEVAL TERMS VS RECALL
(Hypothetical Relation)
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The Sources of Index Terms

As you can readily see, the index words are the key items In any retfrieval
system, and the ‘tags by means of which you can pull out an appropriate
item from storage from a collection of dissimilar materlal, This is
probably one reason why the index terms are often called keywords or topic
tags. What about the source of these keywords? How does one determine
which words in some two to three thousand words of a given report are the

keywords and which are not?

Ideally, the selection of the Index terms should be the result of the
document's content analysis., Again, ideally there should be some method,
and a set of criteria to guide the contents analysts in their selecticn,
| will have a few words on the criteria at the end of this presentation.
The "real" world however is far from the ideal and a careful content
analysis is not always possible. One obvious reason for this Ilmifa+%on
is the need for the technical expertise which a documentation center
normal ly cannot afford; another is the sheer volume of the incoming
documents preclude the possibility of a content analysis based on the
entire document, Under these conditions (and these are the most prevalent
conditions), the real source of the keywords is the document's title and
its abstract. Thus, often the whole contents analysis is in practice

, reduced to the scanning of titles and abstracts and extracting the
technical descriptors from which they are composed; in turn the adequacy

of indexing i% preordained by the "goodness" of titles and abstracts,

iIIIlIIlIIlIIIIIIIllllIIIlIIIllIIIIIlIIIlIIIIIIIlIIlIIIIIIIIIIlIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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Authors' Responsibitities

This interdependency between titles, abstracts, index terms, and the
subsequent retrieval Is what prompted the President's Sclence Advisory
Committee to urge the individual scientists engineers to greater partici-
pation in the information transfer process. The Committee's 1963 repor?tS)
asks the authors not to leave the entire process to the professional
documentalist, and in particular i+ asks them to:

"a. Title papers in a meaty and informative manner

"b., Index their contributions with keywords taken from standard
thesauri

"¢, Write information abstracts.,"

But, to tell the authors what must be done and providing them with a
form on which to do it is not enough. Authors are not abstracters or
indexers, They cannot be expected tc know the art of documentation as
well as they know their science. |f we expect them t¢ do the work of
documentalists, we are obliged to advise them about the criteria and

techniques of the documentation profession.

As you probably know, my organization sponsors a good part of the scientific
research in this country, which results in an annual output of some 4,000
papers., Some of these papors have meaty and informative titles; others

do not. In our attempt to do something about it, we worked ouf in 1964 an
"Authors Cuide for Technical Hapopting"(ﬁ) in which we tried to spell out

the cocontial ariteria tor judging whether or not o given paper meets the

standards for qgood titiing, abstracting, and selection of keywerds.
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I will not bore you with all the details underlying the development of
these criteria. | would like, however, to summarize for you, preferably

in the form of a check list, these criteria which | believe'fo be generally

useful.

riteria for "Good" Titles

A report should be recognized by its title. All too often a technical
paper of critical importance is overlooked because it has a poorly worded
title. A good title is one thaf is definitive and, if possible, fully
describes the subject. |t is arrived at through a complete evaluation of

the content of the report.

::3 Identify both the principal field and the speclfic subject under
consideration.
E:] Be precise - avoid words which are too common or too broad for easy
recognition of the content.
i1 Avold acronyms, superscripts and subscripts.
[:] Keep the title short - ten words or less.
i [:] Use subtities when needed to clarify the extent of coverage, timeli-~

ness, approach used, action taken, special situation, limitations or

results. (7N

riteria for "Informative" Abstracts

An abstract should state the purpose, methods, results and conclusions of
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the report., All documents or papers cannot be broken down this way, but

an attempt snould be made to follow the procedure as much as possible,

[] PURPOSE. Include a statement of goals (objectives, aims) of the

research, or why the article was written. 0o not deal with what is
already known unless the objective Is to prove or disprove an

established theory or practice.

METHOD, Tell about the experimental techniques or the means by which
the results were obtained. Describe the apparatus, equipment, and

material. Given the data used and, where applicable, their origin,

RESULTS. Findings are probably the most important part of the
abstract. Often there are too many findings for inclusion, and
careful selection is needed., In such cases the selection should be
based on one, or several ot the following: new and verified events,
findings of permanent value, significant resuits, findings which

contradict previous theories, or i1indings which the author knows are

relevant to a practical problem.

CONCLUSION. The conclusion should deal with the impllications of the

findings and how they tle in with studies in related fields. It can

be associated with the following aspects of a report: recommendation,

application, suggestion, evaluation, new relationships, hypothesis '
accepted, and hypothesis rejected. When conclusions and results

overlap thoy need not be separately repeated.

kllIlIlIlIIIIIIIIlIlIlIlIlIlIlIIIIlIlIlIIIlIIIIIlIIlIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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Criteria for Selection of Keywords

important keywords often can be found in the titie, abstract, table of
contents, introduction, tlgures, tables, conclusions and recommendations,

Particular attention should be given to the following:
[C] Specific materials, data, theories, theses, used.
[:] Speclfic propertles determined experimentally or theoretically.,
(] Specific methods or processes investigated.
[C] Equipment used.
E] Specific applications for materials, methods, processes, or equipmant
where they show promise beyond The particular experiment,
CONCLUS 10N

| Introduced this talk by implying that there Is little danger that computers
and the unlimited travel budgets will soon replace the printed documents

as a predominant medium of communication. Neither do | belleve we will be
swal lowed by something which is known as the information explosion. Your
presence here and the kind of studies you pursue will insure that man wiil

continue to learn to cope with his communication problems.

We already have learned much about these problems in the last few years.
For oxample we have learncd that the problems of fechnical documentation

are Ao inpor lant and Too complex to be shouldered solety by the docu-

mentaiists. We have come better to appreciate the duality of roles played
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by the technical man as he switches from being the user to his role as
a writer. We certainly came much closer to appreciate the old biblical
admonition "how you sow so shall you reap". This precept seems to be

particularly relevant to technical documentation.

We have also learned to cope with some of the problems and to meet the
demands of modern technologists and scientists. The development and

growth of the specialized information centers is but one way of insuring

an orderly and comprehensive collection of data and Information in a
critical area. Many of the present information problems do not at all

stem from the nonavailability of Information resources. Rather they

come about because the usere are offen unaware of the Information

resources bullt for their convenience and use. Our little handout on
information centers and federal technical information offices was assembled

to stimulate this awareness.

But 1+ would be wrong to assume that the simple bulld up of data centers

is the government's answer to the present and future problems. A major role
is also played by the agencles' offices which have the resporisibility

tor the monitorship and guidance of their agency's technical information
programs. By focusing attention at the communication processes and by
finding in COSAT!| a platform for attaining consensus on the solution of
pressing problems these insure a continuous development of a system suited
to the needs of our developlng technology. In the meantime these offices

double up as the referral centers for those who search for information.

The: exintence of these centers and of the technical Information of lices

tis, well os a4 Sizeable gqovernment R&D in scientific information) doos not,

stc¢

keé
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of course, absolve the technical man from his responsibility of knowing

his system and refraining from damaging it through carelessness. This

is particularly true where the author produces documents worthy of
storage and future retrieval. By considering and applying the suggestions
| made on titles, abstracts and indexing, the author can do his part in

keeping the system in working order.
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The purpose of the paper is to acquaint technical writers with the U.S. technical
documentation network of the United States and to suggest how they can contribute
to its improvement.

The network consists of national technical libraries, federal technical
documentation centers, data and information centers, the information services of
professional societies and the technical information officers of Federal Agencies
involved in R&D. Together they constitute a de facto national system, suitable
for storage and retrieval of the world's scientific literature. i

Titles, abstracts and index terms (word-descriptors) play an important role in
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give adequate attention to ihese elements of reporting.
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