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tems files are organized and arranged in an end-
less variety of ways. Generally, the method used
initially for organizing and arranging the data
prior to conversion to a computerized system is
also the method selected for the new system.
Thus, computerized census records are organized
and arranged on a geographical basis much as
they were before the advent of the computer. Per-
sonnel data banks are usually organized by the
name or identification number of individual em-
ployees or job applicants. However, the computer
offers one distinct advantage not normally pos-
sible or practical in conventional systems—the
capability of organizing and arranging the same
data in a variety of other ways. For example, per-
sonne! data can, in addition to the basic arrange-
ment, be organized on the basis of organizational
assignment, position classification series, years of
service, etc., for direct searching or preparation
of special listings.

Case files (files organized by the names or
identifying numbers of people, places, or things)
represent approximately 85 percent of the folder-
ized records of the Federal Government. These
files contain a wealth of data, but when stored in
conventional systems the data is buried so deep
in the file that it receives only limited use. By
converting the data in these files to computerized
systems, it becomes possible to readily select, ex-
tract, compare, and manipulate the data in an
endless variety of ways to meet day-to-day oper-
ational requirements, to provide statistical data
for management decisions, and to satisfy unpre-
dictable needs of the future.

The only serious disadvantage of computer
data storage and retrieval systems at present is
their cost. However, the cost picture is gradually
changing due to reduction in computer input costs
through the application of SDA techniques;
larger and cheaper computer data storage de-
vices; faster processing speeds; and faster, less
costly methods and equipment for retrieving and
producing the system output.

Tomorrow's records manager will more than
likely discover that most of the data needed to
satisfy his clientele will be available via the com-
puter and that his conventional files will serve
mainly as depositories for selected original docu-
ments® having legal or archival value. Today's
records managers should therefore survey every
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existing record serics for the purpose of identify-
ing those which at some future date will or should
be converted to a computerized data base and
then work with msanagement in developing an
orderly schedule for the conversion.

Other Machine Indexing and
Retrieval Systems i

While most of the microforin _equipment de-
scribed in chapter 11 is designed primarily for
storage of documents or data in miniaturized
form, some also have the capatility to conduct
logic-type searches. These are as follows:

Motorized (mechanized) Roll Microfilm with
Photo-optical Binary Code. Although re-
trieval speeds with this type of equipment are not
nearly so fast as those that are possible with a
computer, they permit the user to automatically
retrieve information. The information is dis-
played in page size. usually on a viewing screen,
or reproduced on a film or paper copy. However,
data on the film canpot be moved from one loca-
tion to another. nor rearranged or changed. (For
further information. see chapter 111,)

Microfilm Chip, Automated. This equipment
has about the same capabilities as the system de-
scribed immediately above. The usc of the chips,
however, does make it possible to insert and delete
individual pages. (For further information, see
chapter I11.)

Aperture Card. (EAM punched card-micro-
film). Systems of this type make it possible to
mechanically sort, select, display, and copy
printed or graphic information appearing on the
film images displayed on the cards. However, as
in the case of microfilm chip automated systems,
the equipment is not well suited to personal
searching by individual users. (For further infor-
mation, see chapter 1I1.)

Microform-Computer Combinations. Var-
ious types of microform equipment can be linked
cither directly or indirectly to n computer so that
the computer can be used to conduct the searches
and the microform device used to store and dis-

play the information or documents the user is

seeking. (For further information, see chapter
IIL)
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VI

HOW TO DECIDE IF A NEW SYSTEM

IS NEEDED

The Preliminary Survey

This handbook gives considerable attention to
finding the best system for storing and retrieving
information. There will always be situations
where the best system is the same system used in
the past. Other situations will warrant the use of
modern information retrieval methods and equip-
ment.

Sometimes information retrieval studies are
pursued for weeks or months, or a new system is
installed, only to discover that a conventional
system is all that is needed. The first question,
therefore, that needs to be answered—and rather
quickly—is “When do I use the old and whendo 1
use the new?” This chapter describes a step-by-
step procedure for making a preliminary survey
to answer that question. It will help in deciding
when conventional methods should be used and
when it is worthwhile to spend the time and effort
to make a detailed study of the possibilities of
‘modern information retrieval methods and equip-
ment.

Where to Look

The preliminary survey should not be limited to
the major files, the library, or collections of refer-
ence materials. Rather, you should look anywhere
there is a collection of information stashed away,
regardless of the form in which it is stored. In this
handbook, these files or other collections are re-
ferred to as “information facilities.” Certainly, the
size and frequency of use of the information facil-
ity are considerations, but they are less likely to
tule out any system than they are to affect the
type of system needed when weighed on the cost-
benefits scale. Small units can sometimes justify
relatively inexpensive and yet modern informa-
tign retrieval systems. This is particularly true

“where there are many small information facilities -

containing information all or a substantial por-
tion of which is the same.

For further clarification of the wide potential,
consider any of the following situations:

e

Case-type records used to correlate or com-
pare data relating to individual persons,
places, or things. for such purposes as per-
sonnel selection and placement, selection of
contractors for bidding. selection of equip-
ment, and conducting special analyses.

Case-type records used for looking up and
extracting discrete data such as names, ad-
dresses, amounts, dates, and other data
needed for such purposes as answering cor-
respondence, processing applications, and
preparing repor's.

Subject files and indexes relating to written
text and used for obtaining any information
that might aid in handling a current tagk or
problem in connection with such activities as
legal work. research, preparation of instruc-
tions, and management planning.

Reference collections containing such items
as publications, technical reports, procedural
manuals, directories, catalcgs, and statistics
used in day-to-day operations or research.

Files of graphic or pictorial material such as
maps, photographs, slides, and engineering or
architectural drawings in situations where
the users are trying to find items having set
characteristics or attributes.

Examining User Needs

Looking at all information facilities, of whatever
description, is a practical and solid starting point.
It is, however. at least equally important to ex-
amine the needs of the people who use the infor-

mation. : ST TR e

Why is it important to look at both the infor-

-
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mation facilities and the users’ needs? Why is it
not sufficient to stop with a look at the demands
upon and limitations of the information facilities
themselves? There are many reasons, but the fol-
lowing are particularly significant:

* Data gathered at the information facility
or from the users alone would be incom-
plete and misleading; whereas gathering
information from both serves to supple-
ment and cross check the information
furnished by the other.

® Personnel operating an information facil-
ity cannot always describe or interpret
user needs accurately,

Users’ statements must be weighed in the light of
actual information facility experience:

¢ If the information facility receives moder-
ate or heavy use, the users probably have
a real need for information—perhaps for
even more than they are now getting.

¢ If the facility receives only light use, the
probability of an urgent users’ need is sus-
pect unless the facility is not readily acces-
sible gor operated properly.

Fact-Gathering Forms

The person conducting the preliminary survey
should, if possible, personnally collect the data re-
lating to the information facilities and users’
needs, in which case the data could be recorded
directly on decision tables similar to those shown
in figures 36 and 37. If, however, the information
users and the personnel operating the information
facilities will be requested to supply the data
themselves, the use of forms similar to those
shown in figures 34 and 35 is suggested.

Information Retrieval Preliminary Survey—
Information Facility (Fig.34). This form may
be used for collecting data about the various
file stations, magual or machine record files, pub-
lications, and any.other collections of tvped,
handwritten, printed, or graphic material. The
data appearing on these forms, together with the

E S RN

personal knowledge of the individuals who com-
pleted them, will later serve as the basis for pre-
paring information facility decision tables.

Information Retrieval Preliminary Survey—
User Needs (Fig. 35). This second form may
be used to obtain a sampling of how much‘time
the users are now spending in locking up. search-
ing, extracting, or correlating information or data,
and to identify any inadequacies, preblems, or
limitations of the present sources or methods.
These completed forms will also be used later for
preparation of decision tahles.

Decision Tables

Two decision tables have been prepared to help
show what conclusions may be reasonably drawn
from any set of facts gathered. These tables re-
quire the answering of various “yes” or "“no”
questions about the facts. The patterns shown by
the “yes” and "no” answers lead to certain pre-
determined conclusions shown on the forms. One
table is for analyzing facts gathered about the
information facility and the other relates to facts
about users’ needs. Blank copies of these two
decision tables are included as Appendix "“D.”
Figures 36 and 37 provide flled-in examples of
the two tables.

Evaluating Information Retrieval System
Potential—Information Facility, (Fig. 36).

This form contains spaces for entries of certain
identification and usage data at the top. Then,
under “Evaluation Factors,” a “Y" or “N" should
be entered under the “Yes™ or “No" column for
each factor, depending upon your findings. The
resulting yes-or-no pattern in this column is the
same as one of the columns under “Key.” Itis
this pattern that identifies the conclusion ap-
propriate for the particular set of facts being
analyzed. The “yes” and *“no" answers might
be thought of as “votes” for or against a modern
information retrieval system (except for No. §
evaluation factor, which is reversed), But it is
not merely a matter of counting up affirmative
and negative answers, since some evaluation fac-

tors carry more weight than others. It is the ex--

ception rather than the rule that the decision for
or against would be based on just one of these
factors.

-
—~—g
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Figure 35

g gD 1,

These are some of the basic concepts invclved
in the following “Evaluation Factors”:

Factor I: “Annual additions equal or exceed.”
Modern information retrieval systems are nor-
mally designed to handle fairly large collections
of information or data. The addition of 25,000
pages or 2,500 individual graphic items annually
or the maintenance of one million characters of
data that are constantly being updated may be
considered the minimum volume requirement for
a positive vote for modern information retrieval
methods. It is possible to have less volume and
still find some need for an information retrieval
System, but the probabilities are less likely, A
“no” vote, therefore, does not necessarily rule out
the potential need for an information retrieval
system.

Factor 2: “Information will be in continuous use
for over 5 years and one man-year or more is be-
ing used for looking up, searching, extracting, or
correlating information or data at this facility.”
Because information retrieval systems always
Create new and often considerable expense, par-
ticularly in the input phase, they are ordinarily
not used for information or data of short term
value. And unless coupled with at least 1 man-
year of work in searching, etc., there may not be
enough potential manpower savings to offset the
cost of an information retrieval system. A “yes"
answer here is another vote for information re-
trieval, but by no means a justification in itself. -

Factor 3: “Information will be in continuous use
lor less than 5 years and two man-years or more
are being used for looking up, searching, extract-
ing, or correlating information or data at this fa-
cility.” The extra expense of an information re-
trieval system might be justified even though the
information or data were of shorter use value if
there is a potential for saving two or more man-
years of searching time., Evaluation facters 2 and
3are mutually exclusive—in a given situation only
one could apply. Also, of course, in some in-
stances neither may apply. Also note, as explained
in the second sentence under “Instructions” at the
bott&n of tHe form, that the man-hours include

- both those of the personnel assigned to operate

the facility as well as to others who come to con-
duct searches at the facility.

Factor4:"Time presently required for looking up,
searching, etc., information or data at this facility
is mainly attributable to limitations of conven-
tional methods,” A “yves"” vote i3 used here only
when it can be dctermined that the reasons it
takes so much time to retrieve information are
due to the inherent limitations of conventional
methods, and that it should be possible to reduce
retrieval man-hours hy installing a modern infor-
mation retrieval system.

The fact that extensive man-hours are being
spent to obtain information need not mean that
the conventional system is inefficient. It may sim-
ply be due to the heavy worklcad. (In some situ-
ations a conventional system can retrieve infor-
mation faster and cheaper than a modern infor-
mation retrieval system.)

To evaluate this factor properly, one must
therefore clearly understand the inherent advan-
tages and disadvantages or limitations of both
conventional and nonconventional methods.

Factor 5: “The information maintained at this fa-
cility could be readily obtained from other
source(s).” Be sure to note that a “yes” vote
here is a vote agninst g modern information re-
trieval system. This factor is included in the deci-
sion table because other places where the same in-
formation is available are sometimes overlooked.
Modern transmission methods and duplicating
services may make it mcre practical to use an-
other source instead of maintaining a duplicate
facility. By pooling the resources used to main-
tain the duplicate or complementary information
facilities, it may also be possihle to install a mod-
ern information retrieval system.

There follows explanations for the five conclu-
sions depicted in figure 36.

Conclusion A: A modern information retrieval
system seems a likely possibility.” This means
only that from your observation at the present
time, you can conclude that there is a definite pos-
sibility it may be profitable to install a modern
information system,

Conclusion B: “Likely that present or improved
conventional methads will suffice.” This means
that you have eliminated any reasonable doubt as
to the need for a modern information retrieval
system.

-y
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SAMPLE FORM FOR EVALUATING INFORMATION RETRIEVAL
SYSTEM POTENTIAL—INFORMATION FACILITY

Evoluating Information Retrieval System Potential

EVALURTS"'S NAWT

QRERGE

Aroms |

DATE
INFORMATION FACILITY ? 3 - XX
ORGANIZATION AND FACILITY .
NAME AND ADDRESS OF ORGANIZATION OF JURISOICTION TYPK OF RECORCY ‘.‘.OTF‘F"S"-'(”)“
Py . (P roLoErs {TcaRcs '-

CONTENTS OF PF

eyt geral Offecs Tt ard conras).,

(Organization & Unit)

a/m d/\/. s, | /OO0 . Ao

TITLE OF INFQRMATION FACILITY NG (NeT) AF EMPLOVEES [BUiy DING AND AGOM nymoEa PHONE NO
by AT FACILITY ' & %
Filea 3 lon 00 Lo - FaLs %3929¢2
USAGE DATA (Eslrﬂltd hours spent 11y in looking up, searchingd, exiracting or corre'aiing informalian or ~[.‘!«:P.7l thes facility)
PRIMARY USERS ANNUAL PRIMARY USERS ANNUAL
J08 TITLE MANNOURS (Organiza®sn % Umi) 120 TITLE MANNOURS

lawcdrh| 6000

WW ,M /500 a{wﬂw)\q *’JJW A 000

EVALU“ION FACTORS '

YES 0A MO , KEY

1. Annual Additions Equal or Exceed: (Circle applicable letter, if any)

25,000 pages, if system is used mainly for storage of written information.

b. 1000000 charocters, if system is used for storage of precise dota such as
nomes, numbers, elc.

c. 2,500 individual items, if system is used mainly for storoge of grophic,
pictarial, or other matter not covered above (Explain in remarks)e

2. Information will be in continuous use for over § years and one man-year
or more is being used for looking up, searchiag, extracting, of corrélating
information or data at this facility.

3. Information will be in continuous use for less than § ycars and two man-years
or more are being uscd for looking up, searching, extracting, or corrclating
information or data at this faciliry.

4. Time presently required for lookin)zl up, searching, etc., information or data
ar this facility is mainly atributable to limitations of conventional methods.

5. The information maintained at this facility could be readily obtained from
other source(8) (Specily sources and locations under remarks)e

CONCLUSIONS

A. Modern information retrieval seems a likely possibility,

B. Likely that present or improved conventional methods will suffice.

C. Likely thot pr

esent of improved conventionol matheds will suffice; HOWEVER, olso con-
sider madern information retrieval systems (particularly those which use inexpensive equirent.)

D. Consider discontinuance of sither this or other duplicat

o facility {ies) , and if duplication
is widespreod, also consider possibility of o central information service or facility.

E. Other (Specily and explain - use remarks if additional space is required),

REMARKS

facility ot tha installotion being sur
JPropriate column opposite t
the answer (o that uvaluation {actor.is Ycs of No.) When yo

ot the top of the column (preferobly with a colored pencil) .
and circle the oppropricte X.

INSTRUCTIONS - Propare one of these Decision Tobles for each file station, recnrd collaction,
d. Where reference is mode to user man'.aurs, speci
facility as well a3 any 3pent at the facility by personnel from other orgonizational units,
ha Evcluation Factars te indicate the existing situatisn, -
Compore your overcll findings with those in the columns under the KEY. (A dazh indlcates

v lind o column the! duslicatas your enswars, ploce a check mark
Follow the oppropeiate cotumn down inte 1he Canclusions column

..... tndax .Mc t;v other informatlon
Ty those spent by employees of the
Arswer YTSC or **NO** in the ap-

that 1f raics 0 dillerence whethee

. .% —_—

Figure 36
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Conclusion C: “Likely that improved conven-

tional methods will suffice; however, we should
also consider modern information retrieval sys-
tems.” This represents a “gray” area situation

that you will probably not want to eliminate at
this time.

Conclusion D: “Consider discontinuance of either
this or other duplicate facility (ies), and if dupli-
cation is widespread, we should also consider the
Possibility of a central information service or fa-
cility.,” Thisis self-explanatory.

Conclusion E: “Other.” This permits the person
making the study to provide an alternate conclu-
sion or to take exception to what would have been
the normal conclusion due to factors not covered
in the decision table: for example, if it were found
that a major change in the functions, workload, or
organizational structure were imminent.

Important: Note that the block at the top of
figure 36, titled “No. (net) of Employees at Fa-
cility,” refers to the net number of people (or
man-hours) required for operating the facility,
even though some situations may require only a
small portion of the total staff for searching the
files, the remainder being used to enter informa-
tion into the system and keep it in proper condi-
tion. (This item should not be confused with the

man-hour figures called for in evaluation factors
2 and 3.)

Evaluating Information Retrieval System
Potential—User Needs (Fig. 37). This form
is used and analyzed in the same manner as the
information facility form in figure 36. These are
the basic concepts involved in

its evaluation
factors.

Factor 1: “5 percent or more of users’ total man-
hours (minimum | man-year) are being spent in
looking up, searching, extracting, or correlating
information or data.” The probability is that a
modern information retrieval system will not be
considered unless it can be justified economically.
Hence, the more time that users spend in trying
to get the information needed, the greater the pos-
sibility of saving their time and offsetting the cost
of information retrieval systems. If the users
spend lesgthan 5 percent of their time in such ef-

_forts, it is unljkely that information retrieval can

recover enoTJgh of the users' time to pay for the
system.

Factor 2: “Current information facilities are in-
.adequate for one or muore of the foliowing rea-
sons.” These represent disadvantages or de-
ficiencies of conventional systems from the view-
point of the users. Often thece problems can be
overcome through application of modern infor-
mation retrieval methods, Factor 2 should be
answered “yes” only «when the problem is inherent
in the conventional system employed, not when it
is due to faulty design or operation. A “yes” vote

here is therefore a vote for a modern information
retrieval system,

Factor 3: “Much faster retrieval speed is needed
than could ever be achieved under present or any
other conventional method." If there is an over-
riding need for retrieval speed. there may be justi-
fication for a modern information retrieval sys-
tem. This factor may be important enough to
overrule negative responses to the other factors.
Situations of this tvpe often cxist in intelligence

work, defense systems, and sometimes in office
areas, too.

Factor 4: “Time presently spent in searching, ex-
tracting, or correlating information or data is
mainly attributable to limitations of conventional
methods.” The remarks for evaluation factor 4
for the information facility decision table also ap-
ply here. Further, a double check from the view-
point of the user is necessary to make certain that
the conventional system ond equipment are the
problem, rather than something else; for example,
man-hours spent reading and examining docu-
ments after they have heen retrieved, which is a
‘common practice in some professions regardless
of the retrieval system used. Therefore. to evalu-
ate this factor properly the analyst needs to inves-
tigate present practices and procedures.

The explanations of the conclusions for this
table are the same as the explanation cfered for
the table on information facilities. except for the
omission of conclusion D, “Consider discontinu-
ance of either this or other duplicate facility.”
This form also has an “Incenvenient Features”
section at the bottoin that is not part of the deci-
sion table itself but is supplementary in nature
and is included for the following reasons:

® To malke surc that the person making the
study does not confuse mecre inconvenience
“with inadequacy and thereby errbncously
mistake the former for the latter in evalua-
tion factor 2,
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A
: SAMPLE FORM FOR EVALUATING INFORMATION
RETRIEVAL SYSTEM POTENTIAL—USER NEEDS

T R

EVALUATOR'S MAUE
Eveluating Information Retrieval System Potential HEL E/V -qu‘//s
A USER NEEDS DATE q 3 xx ; 3
- - \
: 1 BROAD TYPE OF INFORMATION } T
{ . . N i
x WMWM,‘A&W l—f\?zwmj. /Zt.) ;
’ /] 2
USER'S JOB TITLES Exc hade - . .
ORGANIZATIONAL UNIT \,,.,-,scme: assigned fo(opemlc 3‘:":\ PHYSICAL LOCATION "ﬂ"“‘u"“_“’ \";:‘::"‘;2::23:' S
infs tion faciliticy) WMANAOMES T S
e el

3| G108 1100 /500 ol filio-

i “ MM{M Gl 723 v (#]7]2] "
MIAU,!:W‘\ IS hgﬁw W 5&0 M 7]
o e Yt 6441 3 Vm 71 M LT 20 \ .

EVALUATION FACTORS
1.5% or more of users® rotal man-hours ( minimum | man-year) are being spent in looking
, searching, cxtracting, of correlating information oc data,
(*Users include all persons who personally do the looking up, searching, extracting of NN
correlation, EXCEPT those assigned lo operate the [nlormation Facilities) - 1Y Y Y Y N
3. Current information facilities ace INADEQUATE fert one or moce of the following

reasoas; (Circle any that spply)
A. Pertinent documents of Pefarmation are reaularly being missed or system produces

00 much non-relevant material or information.
ystem can furnish documents, only, whereas vsers would like to receive only

gorvicru thereof,or precise dota.
@ y ed for ratrieving precise dota and correlating it
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stem connot satisly ne

3, Much faster rewricval speed is needed than could ever be achieved under present . ‘l
i YINNIN N{N| NN
{
LY -

oc any other conventional method.

4. Time presently spent in looking up, searching, extracting, of correlating informacion
o data is mainly atuributable to lgnil:l!ions j conventional methods.

CONCLUSIONS
A. Modeen information retrioval system seems o Tikely possibility :
8. Likely that present or improved conventional methods vill sutfice. '
C. Likely that present or improvad conventional methads will suffice; HOWEVER, olso
i i tion retriey. articularly those which use inexpenaive locls) :
D. Other (Specify and explain)
INCONVENIENT | DIFFICULT TO OBTAIN ACCESS TO INFORMATION
FEATURES I'USERS PREFER TQ SEARCH 8UT FIND SYSTEM DIFFICULT 70 UNDERSTAND OR USE
:;f:mzﬁ({fﬁf,ﬁf::‘;ﬂ’ FUSERS NOT ROUTINELY INFORMED OF NEW INFORMATION FERTAINING TO THEIR WORK
> P T
of canventianal methods. , 0%, R ( Specily and explain)
amcxmvmr,«m.v.),/ec” 2o L rerroveild ﬁ At
Y 7

[ iiveae Decisjon Tables as needed to collect Tata during the course of surveying idal |
i ﬁuf' searching, extracting, of coxrelating information of data. Summarize your
ol the broad, similar types of information required at tha installation being

TIRSTRUCTIONS - Trepare as many
user groups to estimate manhours spent 1n Tookin
figgings by preparing one Decision [able for eac

survey
te each of the Evaluation Factors €0

indicate cxisting corditions.
hat matches vours - place 8 check.

€a.
Enteg “YES™ or 1NO" in the columa opposi
Compare your overall findings with those in th~ columas under “KEY? until you find a set ]
mack at the top of that colwnn ¢ preferably with 8 colored pencil) , Follow the selected column down to the " CONCLUSIONS” . e
and circle the appeopriate X. T
Figure 37 H i
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o To serve as a ready reminder of future ac-
tion that should be taken in addition to or
independent of the installation of a re-
trieval system.

¢ To supplement the data in evaluation fac-
tors 2 and 4 in borderline situations by pro-
viding additional clues as to which system
to select—a conventional or a modern in-
formation retrieval system.

All of the inconvenient features listed could prob-
ably be corrected by adjusting and improving the
existing conventional system.

Summary

The forms shown in this chapter, like all the
others appearing in this handbook, are offered as
suggested working tools only, to be used by those
conducting the information retrieval studies.
They are designed to assist in data gathering,
analysis, decisionmaking, and documentation of
the study. The forms may be used in their present
format or may be modified to suit the needs of
individual agencies.

The decision tables are not intended to substi-
tute for human judgment, but rather to aid in
quickly identifying those situations where a mod-
ern information retrieval system may be justified.
In order to apply them correctly, it is not only
necessary to fully understand how they are to be
used, as explained in this chapter, but also to have
acomprehensive knowledge of the limitations and
advantages of conventional systems. This was dis-
cussed briefly in chapter I; if, however, the per-
son conducting the study has not had experience
in designing and operating conventional filing and
library systems, additional research in these areas
should be conducted. It is recommended that the
National Archives and Records Service (NARS)
records management handbooks Subject Filing,
Files Operations, and File Stations be reviewed,
in any event, before undertaking the preliminary
urvey.

When conducting a preliminary survey, the
study ghould hegin with a look at the information
facilities. However, the findings skould he organ-
ied on the basis of the broad types of information
nceded rather than by organizational elements or

fffff e P S
[ .. e 3

file stations. The reason for this is that only in
rare instances is any particular type of informa-
tion of intercst to only e single organizational ele-
ment. Further, the information is often drawn
from more than one source, and the same infor-
mation is usually found in moere than one infor-
mation facility.

The person conducting the survey should
identify the broad types of information needed
by the users as early as possible and then relate
to each type the user groups and the file stations
that serve as the source of the information. The
final decision as to whether there is a potential
need for an informaticn retrieval system thus
takes into consideration the varying needs of in-
dividual user groups as well as problems incurred
in the operaticn of the information facility.

The data gathered and the - conclusions
reached during the preliminary survey are not of
course adequate for going ahead and installing a
system. A largeé scale information retrieval study
and system installation might typically consist of
the following phases:

—

. The preliminary survey

2. Determination of system requirements (the
feasibility study)

3. Development of system concepts and pre-
liminary system design

4. Determination of equipment requirements
and selection of equipment

5. Development of detailed system design
and recruitment of personnel

6. Acquisition of equipment and training of
personnel -

7. Implementation and testing of equipment
and orientation of users

8. Evaluation of system performance, and
periodic revision of systemn

This handbook does not attempt to cover all
these phascs, but instead roncentrates on those
matters peculiar to information retrieval or those
presenting special problems in designing, install-
ing, and operating an infcrimation retrieval
system.
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VII.

HOW TO DETERMINE SYSTEM

REQUIREMENTS

The data gathered during the preliminary survey
is far too sketchy and unreliable to serve as the
basis for determining system requirements. Con-
sequently, it is necessary to go back to those areas
where there was an apparent potential need for
modern information retrieval methods and to ob-
tain additional data in order to make a further,
more detailed analysis.

Data Collection Techniques

The various techniques that might be used in col-
lecting the data are described below. These tech-
niques are intended to comrplement rather than
duplicate each other, although some redundancy
is always desirable in order to verify the findings.
In a large scale study, all or most of these tech-
niques might be employed. However, there will
always be situations where the use of a certain
technique is not permissible or perhaps not prac-
tical or necessary. The objective of the person
conducting the study should be to obtain the
needed data in the best way possible to assure its
completeness and accuracy and at the same time
to minimize interruptions in the work of the or-
ganization and the man-hours expended by users
and others involved in the study.

Questionnaires. Questionnaires, although not
an entirely reliable or satisfactory method for
gathering data, can be quite helpful, particularly
in the area of user needs. Censiderable care and
testing are needed in phrasing the questions and
interpreting the results in order to avoid mislead-
ing or invalid conclusions.

Interviews. Some of the information will neces-
sarily be obtained through interviews. Inter-
views are also a good way to gain an understand-
ing of the working climate and the attitudes of the
individuals and to follow up on questionnaires
when necessary.

Observalions. Some of the data needed to de-
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termine system requirements can be ot
through on-site observations. Data such :
rent file size, physical characteristics of tI
ords. and the age of the current collection 1
obtained in this nnner. Personal observa
needed to ensure a good understanding of
uation and can also serve as a check again
obtained through questionnaires and interv

Reports. The questionnaires, interview
observations will not provide all the data ¢
Data such as work volume, man-hours ust
record inventories may appear in existing r-
Conscquently. the persen conducting the
should look over the existing reports and
them whenever pcesible for obtaining ¢
data. Also. of course. data gathered in coni
with the preliminary survey should be used
phase of the study.

Work Counts. While work counts sho:
used sparingly. they inay be essential for ¢
ing data not centained in any existing repo
availahle through other sources. The work
may be needed to obtain or verify such dat:
put volume. man-hour requirements, tin
number of searches, average searching tim
volume of information retrieved. The pe:
the work count will vary according to the p
lar situation, but normally it should not r.
be longer than 30 days: such counts shou’
ploy sampling technigues rather than atte:
to be a 100 percent check. In a large-scale
consideration should be given to the use of
anized techniques employing source data at
tion (SDA).

Suggested Questionnaires

Figures 38 and 39 are cxamples of questior
that might be cmployed for collecting in
tion regarding uscr neecds, Both the items
form and question sections would mor:
likely have to he modified or rephrased tc
the qucstionnaires to the particular organ’
under study.
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User’s Report, Information Requirements,
General (Figure 38). A questionnaire such as
this one might be used to obtain an overall picture
of the user needs, work habits, preferences, infor-
mation problems, and recommendations. Conse-
quently, it tends to be complex and would prob-
ably require somewhat detailed explanations and
examples of answers appropriate under various
circumstances, A brief orientation, prefe.ably
through group discussion, is therefore needed in
order for the users to properly understand the
questionnaires and thus obtain worthwhile re-
sults. This orientation should be part of the
“Users’ Briefing” described later in this chapter—

another good reason such a briefing is highly
desirable.

A review of this questionnaire reveals that it is
used to probe for facts that will have a vital im-
pact on the design of any information system. The
answer to question 8 may of necessity be only an
estimate, unless there is sufficient time and need

_for requesting selected users to maintain a diary

(daily log) for a specified period. Some of the
questions are purposely redundant to a certain
extent in that essentially the same information is
occasionally asked for in different ways since

some of the questions will not be fully understood
by all the users.

It should be expected that the cooperation and
Quality in completing the questionnaires wil]
tange from very good to very poor—therefore,
those conducting the study must be careful not to
jump to conclusions but instead should give care-
ful thought to the circumstances, environment,
biases, and other factors that may have affected
the way the questionnaires were completed,

Follow-up interviews are absolutely essential
to effective use of the questionnaires. Interviews
should be conducted for clarification of significant
inconsistencies or errors and when a user obvi-
ously needs assistance in completing a question-
naire. Some qQuestions, such as numbers 4, 7, and
9-16, may be designed to produce clues rather
than complete answers and explanations: and
therefore, tlrse queries require follow-up discus-
fions with individual users to obtain a full under-
standing of the situation and its possible impact
on an information retrieval system.

L e 2 e e e ki i

User's Report, Work Unit Information Re-
quirements (Figure 39), This second qestion-
naire might be used tn obtain an across-the-
board sampling of actual current information
needs and user practices. It is designed to find out
how the user goes about getting the information
needed to complete a specific task, for .example,
processing a case, answering an inquiry, making a
study, or writing a new precedure,

vy

To decide how many tasks or work units are to be
reported the following guidelines are suggested:

1. If the nature of the work is such that more
than one task or work unit is completed
each day, request the users to prepare five
forms, i.e., ons for the first task performed
each day for the next five days after the
briefing session.

[

- If the individual task or work unit varies
in length from one tn five days. have the
user report only on the first new task oc-
curring after the briefing session.

3. If the individual tasks or work units are
usually longer than five days. complete the
form to show the refated information activ-
ities for a one-week period or upon comple-
tion of the task, whichever occurs first,

It is also necessary to determine whether the
questionnaire will be distributed to cach user or
only to certain ones. Whenever possible, most of
the users should be asked to complete them. The
three categories of information in this question-
naire are:

® Questions 1-5 seck information about the
nature of the task, the end product, the
character of the information neceded, the
way in which the user identified it, and
where he went to get the information.

® Questions 6-8 cover information on how
the user went about gotting the needed in-
formation, the techniques used, and the
man-hours involved.

——y
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SAMPLE QUESTIONNAIRE FOR USER'S REPORT ON
GENERAL INFORMATION REQUIREMENTS

Complete eorh of the quetting te b
USER’S REPORT the best of your kncwladgse. Enenr
INFORMATION REQUIREMENTS, GENERAL N Ador questions, when not

orphicoble,
1 NaAME

i TaITLE

PAIMARY DUTIES QR RESPONSIDILITIES

LIS STH 20 TiME IN THI3 A0AK

- v———

4. ANY SEASONAL OR OTHER FPENIODIC PLAK TERIONS, WHEN INFORMATION NEEDS “E50 "N INTTFASE e

D NO D ves (ideniify)

3. ARC THE TASKS AND INFORMATION OR DATA REQUINEMENTS DESCRIBED IN THE AT AZWED *HEEM S HTE A0 T WORW UNIT
INFORMATION RECUIREMENTS® TYBICAL *

Gno Dv:s f explainy

4. MOW I3 THE INFORMATION OR DATA GENENALLY USED IN COMPLETING YOUR WORW AZIIG LT »
D OIRECTLY INCORPORATED IN THE END PROOUCT D otHeR i
D DIAECTLY INCORPOAATED IN THE ENO FRODUCT

A3 BACKGROUND INFORUATION

7.00 YOU PREFEA TO DO YOUM OWN SEARCHING OR INFORMATION LOOK-UB, RATHIR Tsihty 1A YING JCYERNE YR A
MACHINE DO IT FOR YOU *

D NO Dv:s{explam)

8. CHECK APPROPRIATE AOXES AND COMPLE"E ITEMS BELOW TO INDICATE NET TIue £ r

ONALLY SFENT L OBNTAINING
INFORMATION AT AN INFORMATION FACILITY(INClxie time sponf 8t your desk ar wock s1301m aad prersnal frioz)

MONTRLY
ACTIVITY
eMECK iTem YITLE OF INFORMATION Lssatiow
FACILITY ORM SOURCE HO OF TOTAL
TimEs | HOURS
GENERAL SEARCHING FOR 1INFORMA

TION CONTAINED IN Wto TTEN TEXT

METRIEVAL OF SINGLE SENTENCES,
PARAGHAPHS OR OTHER STATEMENTS
CONTAINED IN WAITTEN TEXT

METAIEVAL OF GRAPHIC OR )
PICTORIAL MATTEWN

LOOKING UR, CORYING, EXTRAC TING,
OR FURNISHING DISCAETE DATA

{ such as names, menbers, dates, and
Quantitative or Qualilaiive datay

LOOMING UP CORRELATING, COM-
PARING, REARRANGING OF OTHER-
WISE MANIPULATING DISCRETE
DATa

ICANNING PERIOOICALS, REPORTS,
AND OTHEA MATERIAL TO KLER

ABREAST OF LATEST DEVELOPMLNTS
IN YOUR FIELD

#. GENERALLY ARRE PRESENT RETRIEVAL SEFEDS ADEQUATE FOR NEEDS »

NESULRED DESIRAALE
TIME
Dno Dvu

FACTORS:

1% ANSWER ABOVE 13'NQ] IDEMTIFY INFORMATION THAT NELDS RCTRIEVAL TIME RECUCEDR

RN

Figure 38
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SAMPLE QUESTIONNAIRE FOR USER'S REi’()R’]‘ ON :
GENERAL INFORMATION REQUIREMENTS

10. ANEL YOUR AETRIE VAL EFFONRTS HAMPEHIU DY ANY OF THE FOLLOWING CONDITIONS Y (hovbn

D FILING AND UK INDERING NOT XEPY CURRENT Diun)rcv CLASSIFICA TICS SN BT RING SYaTi
1S INEFFECTIVE

D INSUE FICIENT INFOUMATION O DATA COVERAGE MOHE THAN A7 F® CRC MINCE TRETA NS Y LEVANT

INFORMATION DR [-ATH ABL (1t 15 rarayets
DIFFICULTY TO GAln PHYSICAL ACCESS TO INFCRMATION A GRFEAY DEAL DOF Twf wFDHGATION 2% Ol‘i
OR DATA FOUND 13 USELEST Ul OFC . NC anY : E
.
PHYSICAL FORM QR FOAMAT OF MATEATAL (9 RARANGEMENT Of FILE 30 L UEHCE OF N7 WUPIECY
INCONVCNIENT TYPEFILE I3 HOT MFLL 3L1TFD "0 rQuUa YENCS

D FILE NOY READILY VROWSABLE

D QTHER PROBLEMS

D SURJECT CLASSIFICATION OR INDEXING SYSTEM OVFFICUL T
TO UNDERS TAND OR UsSE

11 WHAT HAS BEEN THE EFFECT OF THE 4BOVE PROSLEMS ON YOUR WOAK AND THE EFFICIENEY CF THE D6FICES

12 WICH OF THE FOLLCAING CONDITIONS HOST CLOTCLY COARESHONDS TO THE SEARCH @731 T3 + O YEED WHEN
RETAIEVING INFOIMATINN BY SUBJECTY .

RETMIEVAL OF ALL OOCUMENTS OR OTHER AECOADS THAT MIGHT BE CONSIOERED R LF v ANT TO T~ JUENY #I1TH THE
POSSIBILITY THAT A CONSIOERABLE 4MOUNT MAY PAOVE TO BE NONRELEVANT

{ to avoid the pussiblity of overlooking any relevant metenial)
RETRIEVAL OF 5 il.¢ THOSE DCC MFNTS CONTAINING THE SPECIFIC INFORMATION C™ NATS DESCAINED In THE JUugRY
WITM THE POSSINILITY THAT DOCUMENTS OF VARYING DFCRELS OF RELEVANCE MAY “avE AV N WISIED

(fo avoid retricving mote material than is reslly needed or can be readily used.)

D oTKEn (explin)

13, WHICH ONE OF THE FOLLOWING DEGREES OF SPECIFICITY OR DEPTH OF SUBJECT MATTER ARCA=DCAN FOB ~arvTEN
INFORMATION MOST CLOSELY COAREIPCNDS TO YOUR NEEOSY

DLO' SPECIFICITY - BROADKA THAN THE JUBJECT BREARKDOWN IN THE TABLE OF CONTENTS AF A TERY S3CTK OW
MANUAL

MOOERATE SPECIFICITY - ACUGHLY EGUIVALENTY TO THE SUBJECT BREAKDOWN IN THE TABLE D7 CONTENTSY
OF A TEXT BDOOW OR MaNUAL

Dmcn SPECIFICITY - MORE SPECIFIC THAN THE TABLE OF CONTENTS OF A TEXRT BOOK OR VAUUAL

14, ARE THERE ANY PARTICULAR FUNC TIONS OR WOAK PERFCRMED BY YOUR GRGANITATION, AkICr YOU BELIE-K COULO BE
SUDBSTANTIALLY IMFRGVED OR PERF ORI AT LEYY COST THROUGH THE APRLICATION CF wITENN 1MFTRUAT DY
RETAIEVAL TECHNIQUESSY

D NO D vxs (explain)y

I8, ARE TMERE ANY PARTICULAR TYRES OF AATICLLS, REPOATS, O OTHER RECURRING MATERIAL SASUT 4iCM - O
NEED TO 8C ROUTINELY INFORMED APOUT IN ORDER TO KEEP ABAEAST OF THE LATEST CEVALOPUENTS IN YOUR SIELODY

D NO D vEs { describe)

18, ARE THEAE 4nyY INFORMATION OR DATA “ILES NOW OEING MAINTAINED, WHICH MAY NOT AE NLECL D08 A1 INKO 1uATION
HETRIEVAL SYSTCM nERL INSYALLED »

Duo ' I vrs (ndentily)
‘ ’ -~w

*

Figure 38 (Continued)

63




i

e X R

Y

SAMPLE QUESTIONNAIRE FOR USLR'S REPORT ON
WORK UNIT INFORMATION REQUIREMENTS

Coampinte 92ch of the quest cnp te the

USER’S REPORT
your hnow'sdge E-
WORK UNIT INFORMATION REQUIREMENTS .
~atazpt-czble.

¢ N A ter questions, when

JO® TITLE oate

1 DESCRIBK THE TASK OR WORK UNIT THAT CREATED THIS NEED FOR INFORMA "13N

2 WHMAT WAS THE OUTRUTY?

3. PRIMAAY CHARACTER OF INFORMATION Y0UGHT!

GRAPWIC OR PIC DHIAL VAT EN

WRITTEN INFORMATION
( maps, drarnds, and b toraphs)

( corespundence, directives, reports, and publicatians)

QUANTATIVE QUALITATIVE AND OTHER DATA
eprcily
D ( statistics, performance standards, costs, size, color, shape, otc.)D ormEm(preily)

o WHAT PARTICULAR IDENTIFYING FEATURE, OESCAIATIVE TERM, ON OTWER *ILANS SEAVED 43 T-F & 1en3y BASIS 200
IDENTIFYING THE INFORMATION OR OATA SOUGHT ¢ specify whether primacsly g gwente of reard le; none of numbers, NAMes,
titles or nenbers or other people, places or things, subject toprcs; quunititative data. etc

CEanNs ., FrLES

3 IDENT(FY THE INFORMATION O3 DATA FACILITIES OR SOURCKS USED INCLLCING ©

PHYSICAL FORM

TITLE OF INFORMATION SOURCE ORGANIZATIONAL AND PrYSIC AL LITATION
OF MATERIAL

¢ WAS ASSISTANCE RECEIVEOY IF YES, ENTER NAMES OR TITLE AND CT324I2ATIZVAL LOCATION

NO YES

7 TYPE QF PERSONAL SEARCHING PERFORMED MANMQURS SPEINT

GENERAL SEARCHING F3R INFORMATION CONTAINED IN WAITTEN TEXT

LOOKING UP COPYING EXTAACTING OR FURNISHMING DISCRETE DATA

LOOKING UP CORRELATING COMPAMING REARAANGING OR OTHERMISE MANIPULATING
OISCRETE DATA

ornc:-(s_n:c,iy)

§ METHODS AND MATERIALS USED IN PEASONAL SEARCHINGT

DacAm«:c CONTENTS OF TOLOEARY SR CTHER JOCUMENTS

D USED 3UBJECT INDEX CARDS ARRANGED BY SUBECT TCHICY

, SCAMNED ZONTENTS AF COLOEAY OR T=EM JOCUMENTS
D ‘;"‘.“’_:';','."Cf)‘,";’;?ﬁ: AND’QR D AN s Y tAuEy 2 U.ouaEns OF 3ECPLE, PLACES, OR THINGS
D BROWSED ENTIRE DOCUMENT FILE D"""E" ¢ speciy)
& HOW LONG AAS (T FROM THE TIME YCU INITIATED AC TION "o MOW SU ALY GIT 54 S UALLY NERD TS INFORMATION
TO GET THIS INFORMATION OR DATA UNTIL YOU CATAINED ITY INFORAA “ICH CR DATAY
1) YOTAL MANHOURS YOU PERSONALLY SPENT ON COMPLETING THE TASK OH AT UNIT ouns INUTES

INCLUDING THE TIME 3IPENT ON OBTAINING INFORMATION OF DATAY

V2 MOW SUCCESSFUL #ERE YOU IN OF TAINING THE NEEDED 19 NEED FDA 1013 1FD0WAT(ON:

INFORMATION OR DATAY

Donrmu:o ALL OR MOST OFIT

IMPOATANT INFORMATION OR DATA APPEARS TO NAYVE coitice l ‘ucumcnﬂ
GEEN MISSED : v
DnNI‘ORMAYIDN OR DATA WAS NEVER FOUND D“"’"'“‘-

Dov-'e-(smnly), - R - — - . Dc:..nzr

Figure 39
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® Questions 9-13 request information about
the quality of the search results and the
relative importance of the information

search to the overall completion of the
task.

As in the case of the earlier questionnaire, there
will be instances where it may be necessary or de-
sirable to interview individual users to obtain ad-
ditional information.

Data Summarization Techniques

As explained in chapter VI, the study findings
should be organized on the basis of the types of
information needed and then rclated to the user
groups and the information facilities that serve as
the source of the information. A form similar to
the system requirement worksheet (figure 40)
may be used for this purpose. Such a form can
serve not only as a convenient means for organ-
izing the data but also as a checklist to assure
that nothing of significance has been overlooked.
One system requirement worksheet should be pre-
pared for each of the broad types of information
needed by the installation under study.

The sample system requirement worksheet is
divided into four parts, as follows:

Part A—Input and Storage, page 1.
Part B—Retrieval and Presentation, page 2.
Part C—Resources, pages 3 and 4.

Part D—General
page 4.

Improvements Needed,

In conducting the study, of course, the output re-
quirements for the system must be determined be-

. fore it can be decided what information will have

to be stored. Consequently the data for part B,
retrieval and presentation, would have to be
gathered first or perhaps simultaneously with
that for part A, input and storage. While the form
is largely sclf-cxplanatory, the following notes
_are offered to assist in its use,

‘ «n

“"Part A, Input agd Storage. 1n examining in-

put and storage requirements, the nature and vol-

ume of material that would have to be entered

into must be known; therefore, this part reflects
not only the current situation but future expecta-
tions as well.

Item 1, Physical characteristics. The physical
characteristics of the input must be known since
they have a direct effect on the type of equipment
that can be used and personnel requirements,

Item 2, File size factors. Since some methods and
equipment have optitnum limits on the volume of
material that can be stored or involve high storage
costs, file size is always an important factor.

Item 3, Intellectual characteristics. Knowledge
of the intellectual characteristics is needed since
the more complex the intellsctual requirements,
the more sophisticated the system may have to be.

Item 4, Source factors. The source factors, like
physical characteristics, directly affect ease of in-
put and the type of storage equipment. For ex-
ample, if the documents or data are produced in-
house and could be received ia computer mag-
netic tape form, the possihilities would be quite
different from those where the producer is an out-
side organization and the infermation is available
in printed form only.

Item 5, Change factors. If changes to the infor-
mation entered into the system will be necessary,
this fact must be known, since making the
changes could be difficult and expensive if certain
methods and equipment were to be employed.

Part B, Retrieval and Presentation. In this
part are compiled the data needed to provide a
comprehensive summary of user needs.

Item 1, Search activity factors. Types of re-
trieval actions and volume are important factors,
since there are usually practical limitations in the
workload that each equipment class can handle.
The location of the users and their proximity to
each other are also factors that might cause one
method or type of equipinent to be impractical
and another to be ideally suited to the situntion at
hand.

Item 2, Search intellectual characteristics. If the
users ask for documents or data by case name or
number, the intellectual requirements imposed on

b
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SAMPLE FORM FOR SYSTEM REQUIREMENTS W()RKSHEET

SYSTEM REQUIREMENT WORKSHEET

TYPE OF INFORMAT

ZauaTIZY FACILITIES INVOLVED

oN NAMES AND L0747 e T

PRIMAAY TYPE OF

WRITTEN
INFORMATION

SOCUMENT OR REZ-RD: - -
AraBuic ca S13F pave natEs
BICTORIAL e, Lotes, efu)

"‘D v ungspecily)

PART A-INPUT A

ND STORAGE

2. DOCUMENT 3127 AND FORM( 3X5°° cards, 8xjO0.," shoris,

1. PHYSICAL 619 bouexd brxks. 1€.)

CHARACTER- .

Doc umen ORm RECORD SECUST
o] B avVERACE LENGTH OF INPUT DOCUMENT

lSTICSﬂ(d 10 be ¢ mmbve of poge, of text, number of characters oe Lines, f d.ta, =ic)

or rec )

entered into the €. LENGTH OF LONGEST INAUT DOCUMENT OR RECORD 3€ ne

system) ¢ number of pages, 1l text, number of characters ot lines, if daty, ety

FILE SIZE 3. PREsSENT 7O, OF DOCUMENTS OR RECCRAT ~01TS ThiAT PRt THARACTEAS GR
2. - © nE

FACTORS ( of GUANTITY

information or B €3 TiMaTED

dota 1o be stored)

~

QUANTITY
IN TWO YEARS

C.€3TIMaTED
QUANTITY
1IN FIVE YEARS

d. MONTHLY
GROWTH

c. OBSOLESCENSE Fac TOR (period of even! alter which du uanert or pe unl s no ! rger nended)

f. AGE OF QURPENT COLLECTION

3. INTELLECTUAL
CHARACTER-
ISTICS (of
infoemattion or
data to be stored)

4. ESTIMATED TOTAL NUMBER OF INDEXING TERMS,

Tir Fassin., €3 1 ATE AVERAGE NO. ASIGNED
ATTAIBUTES, ETC. IN INOER VOCABULARY [‘l -3
T

“HCDC IUENT 2T RCIO

TONSTANTLY

b.STABILITY CF FIELD: CrANGING

Qaraece
€. CEGREE OF COMFLESITY.

COMPLEXR omzivany
SIMPLE DATA DATA D TET
. $COF'E AND PAGGE

1ColEANACE [ nsnaow [e R

e MEANS USED T3 IDENTIFY ANO OR OESCAIBE DOCUMENT T8 @ECOACE PRIOT 70 YECEIPT BY FACILITY
( tstle or number. nithor, abstract, case o record number, ~fe.)

EGREE OF Qe CLNDANCY OF INFORWATION C9 DATE ~: %y THE FLES

[m

woTERATE e

G ERTENT OF iNOUY EvALUSTISH OR SCEEENINS NEEZ D

4. SOURCE
FACTORS (of
information or

3. ABILITY OF SOURCE TO FURNISM IDENTIFYING, SKSIEIT 1 €, 1% 2 /9kM T6°2 'Y MACHINEASLE FOAM

b EXTENT OF DUPLICATION

data to be stored) - -
comMPATIRILITY
. row Tvre as WITH 3YSTEM
DUPLICATED DATA MU LoOrATiOn CERE T ™™ YY)
CONSIDERATION
|
<. DRjuamy AM3TUCESY OF DSCUVENTI CR JATA
DENTITY - -
e - - - e c——
A TN TO . e INTMIVICUAL DOCUMENTS, THER I 200 LDuane ity NG TEANMS, AND O®
SWCNANGE CATA TO BE S CORED IN THE SYSTEM AILL NAVE TO Ne Jredv320 o A“r>, AZ€0 YO, OR CLLETED
—— . FACTORS - R o
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SAMPLE FORM FOR SYSTEM REQUIREMENTS \\;URI{S}IEI')T

PART B-RETRIEVAL AND PRESENTATION
8. VOLUME MONTHMLY RETWIEVAL ASZTHeITY
1. SEARCH
ocor 3. GF TOCUVENTS.
ACTIVITY : s | OMCANIZATION AND LOCETION TYRE OF ACTiONS 0 PaGES 08 CHAMACT-
FACTORS Y3E £33 9ETNILVED
y
.
i b. PHYSICAL DISPER- [ SAME FLOCR, SAME BUILOING 34.F BLDG. COWPLE *
g StON OF USEAS SAME BUILDING
( in percentages ) % % %
C. SEAMCM ACTIVITY PERIODIC FLUSTUATIONS-IF ANy (describe)
4. WRITTEN INFORMATION
2. SEARCH SEAACH SPRCIFICITY: CXTENT OF CORRELATION REGUIAED AER No oF
INTELLECTUAL INCEX "Enus LIEO

( Subject)
CHARACTERIST- BEa JEATCH

ics DLow DuootlAvl Dumn Duoul Dt.ow Duoolalv: D—»:u

b. DaTA METRIEVAL

COMPLEXITY: €XTENT OF COMAELATION REQUIRED AJERASE 02 OF
t,
SIMPLE  MODEMATELY COMPLEX (data)
a [ commeex 7 Owenre Quow (Juoverare  [J1aw
C. IDENTIFYING FEATURES TO BE USED TO IDENTIFY INFOHmATION [d. CTHER (speciy)

(nane, number, document oe recoed title, place at thing, ettribute or
other index term, ete. )

2. TYPE OF OUTPUT ( selected date or facts, document no a., whole docusments, <elcc!nd pxalicny, efc.)

3. OUTPUT OR
PRESENTATION,
{ physicol chom b, METHOD OF PRAESENTATION OR CISPLAY (munual display of docusment nor . o 1des records, efc. )
acteristics needed
OR DESIRED)

€. oTHER (describe )

3. sPEED
4. SERVICE MAXIMUM PEAMISSIBLE MAXIMUM BATCHED 1F A SEPARATI DOLUMEST REFERENCE INOEY
SERIOS BETWEEN TiMC iN- PAJCE3ISING QF FILE WERE TO BE JSES, GIVE VATIUMLY
REQUIREMENTS FOMMATION, DAT REJUESTS PEAMISS- PERMISSIBLE TIME FON:
4 n::olnzoozbnsrgt'éuﬁntn 18LE
AN i CONDUC TING cELIvER s
DELIVERED (siecily daily or weekly ) A SEARCH OF A DOTUNMENT
D CONVERTABILITY AND COMPATABILITY WiTH OTHMER AGENCY SYSTEMS § EQUIOVENT
( if essential - describe ) .
€. ALTEANATE SEARCH METHOOS (i needed - explain))
d. USER SELF SEARCHING: O ~one [ cssimasce [ sssevvian
e. sBROwsasiLITy (describe special needs, i any )
{. curmENT awarENnESS (if needed or di d, indi type and freq y of sorvice)
@ OTHER ICRVICE REQUINEMENTS (descride) -
%
] 8. ACCURACY OF EQUIPMENT Om DEVICE (explain) b EQUIPVENT SELtaBILITY
< 5. QUALLITY
§ REQUIREMENTS . Dnonun. D caiTicac
1 C. PROTECTION AGAINST LOSS OF d. WRITTEN INFORMATION AECALL FAECISION RO TIO:
INFORMATION OR OATA STORED!
D ROUTINE PRECAUTIONS D HIGH RECALL D OTHEw (yprcily)
D SPECIAL MEASURES NEEDED O ~ian »aecision - b
- €. CURRENCY FACTOR ( specily how up o date the T OTHER QUALITY AF JUIAEVEN TS IF ANY *
mformation must be )
] 4=
- . b - . - P - - - -
L 4
e et? ¥
Figure 40 (Continued)
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SAMPLE FORM FOR SYSTEM REQUIREMEN

S WORKSHEET

PART C-RESQURCES

CURRENT ANNUAL INFORMATION COST( Complete this part to summarize total current

informatian ratrisval resources 1:d casts,

which need 10 be taken into consideration, whan develozing the orocosed 3vstem

Enter N A for any item not applicable.

1. PERSONNEL 2. SUPEMVISION AND OPERATION OF INFORMA TION FACILITIES

COSTS

B. OTHEA PERSONNEL COST INVOLVED IN 3TORING AND AETAIEVING TH!I TATA

TOTAL ANNUAL PERSONMEL COSTS

2. EQUIPMENT & MENTAL COSTY, IF ANY

COSTS AND
SERVICE
CHARGES b OEPAKCIATION
C. MAINTENANCE
d. OTHER CQUIPMENT COSTS
TOTAL ANRUAL EQUIPMENT COSTS
3. SUPPLY a i
COsTS : T
> l
|
c. "
TOTAL ANNUAL SUPPLY COSTS !
4, SPACE AND . sPACK
MISCELLANEOUS
COosTS

B MISCELLANEOUS CO3TS

TOTAL ANNUAL SPACE AND MISC. COSTS

5.6 TOTAL GROSS CURRENT ANNUAL COSTS te be tohen inte consideration In develepment of the
propased system( items | through 4 )

5.5, LESS ANNUAL RESIDUAL COSTS,IF ANY FOR SERVICING EXISTING INFORMATION FACILITIES,
WHICH MUST STILL BE REFERRED TO AFTER NEW SYSTEM IS INSTALLED

8. ADJUSTED GROSS CURRENT ANNUAL EXPENDITURES FOR STORAGE AND RETRIEVAL OF
INFORMATION, WHICH ARE AVAILABLE FOR APPLICATION TOWARD COST OF NEW SYSTEM

7. ESTIMATED COSTS onritbuted 1o NOT being able 1o RETRIEVE and/er manipulate information
WHEN NEEDED. (describe)

8. YALUE OF USER MANHOURS, which could be saved, if modern information retrieval system wos insvalled

9. TOTAL Estimoted net annuel expenditures, which are avaeilable for application te cost of
peaposed infarmation retsieval system ( add iteme § through 8)

CUYRRENT CAPABILITY

0. AVAILABILITY OF PERSONNEL TO DESIGN, INSTALL, AND PROVIOE TEZLNICAL

1. PERSONNEL
INFOAMATION RETRIEVAL SYSTEM

SUBERVISION OF &N

EDUCATION, TRAINING, AND
ENPERIENCE

PREIENT JOB TITLES GmaoK

PAESENT
ASUGNMENT

Figure 40 (Continued)
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SAMPLE FORM FOR SYSTEM REQUIREMENTS WORKSHEET

¢
!
I
8 B AVAILABILITY OF PERSONNEL TO OPERATE AN INFORMATION RETRIEVAL Svalfew
H 1. PERSONNEL BRESENT JOB TITLES GRADE | FOUCATION, TANG. AND EX P, ERESENT ASNGNURNT
¢ { Continued)
:
.
. AVAILABLE FULL TIME —
2. MECHANIZED
EQUIPMENT QuAN- TANED ON
] TiTy NAME AND MOOKL LocaTION RENTED
v
&
b .
b AVAILABLE PART TIME ¢ use the sane column heads abave ) PERIOD MoURS
I
)
y i
4 3. SPECIAL DESCRIBE ANY SPECIAL AIDS ON TOOLY CURRENTLY USED IN STORING ANO PE TRIEVIH4G 15 FORMA TION, OR !
3 DATA, FOR CXAMPLE SUBJECT CLASSI®ICATION OUTLINES: INOEX VOCABULARMIES: CATA TABLES, £7C.
& INFORMA TION ’ ' ue s .
AlDS QR TOOLS CESCRIPTION OFFICE OF ORIGIN OR JURISTIC TION :
; 4. COMMUNICATION AND TRANSPOATATION (mail, leletype, messender service, canveyers, shuttle bua, etc. )
A 4. PHYSICAL
OEICRIFPTION IPEED FREQUENTY | COST
AND OTHER
- FACILITIES
t b, seace
3 QUANTITY AND LOCATION AlR CONZITiONED I 300C LtauTING
' €. ELECTRICAL POWER B
E CAPACITY RESTRICTIGONS, (F ANY

PART O GENERAL IMPROVEMENTS NEEDED (Prepare this form to indicate improvements, which should ¢r ¢3uld be mode,

regardiess of whether or not.a modern information retrieval system is to be installed. Identify tha infarmation facilitles ond
groups involved in sach instance. }

1_REODUCTION IN TIME LAGS

INPUT - REBUCE DELAYS IN ENTERNING INFORMATION D GUTPUT- REDUCE DELAYS IN WA«I%G SEARCH OR GELIVERY
OF ITEMS TGO THE \USERS

2_STAFFING:
OBTAIN SPECIALISTS D CONDUCT ADOITIONAL TANG. D ASSIGN ADDITIONAL PERSONVNLL GR MANHIURY
3 ORGANIZATION AND CONTROL OF INFORMATION &
[ werease INFORMATION OR DATA COvERAGE

2, T HA D S T Y e+

[0 eLiMinATE USKLESS OR REDUNDANT INFORMATION [0 meanmance om acomcanize cask FrLe

[J urbarte om nEvis ossoLETE sUBIEET FiLe (]
4 USE:

CONSOLIDATE INFORMATION FACILITIES

[0 meaove eroceounes anp Fomms #70R 0BT AINING DATA
[0 netocare FaciLity rom oETTER ACCEITIBILITY a:

ATIONS RS TWEEN *YITEM
[1.1)

[J use actennare FaciLimies .
8 OTmER(descnbe) —— ;

|
|

w;m = ot gl =
[ S : .
»
*
’

S
®

Figure 40 (Continued)
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the system will be practically nil. If, on the other
hand, the users ask for the documents on the
basis of the subject topics or attributes, the
method and equipment must have quite another
intellectual capability. It is usually wasteful and
more expensive to acquire equipment that has
“intellectual” ability far exceeding that which is
actually needed; or, in the opposite situation, it
would be a grave mistake to install a system that
fails to fully satisfy complex needs.

Item 3, Qutput or presentation, physical charac-
teristics needed or desired. If the users must have
the entire document, the demands on the system
and equipment would be quite different thanin a
situation where they want precise data or desire
to have the answers presented in special printed
form or on a cathode ray tube (CRT).

Item 4, Service requirements. It is the through-
put spced, rather than the speed at which equip-
ment internal procesting takes place, that is im-
portant to the user, Also, it is important that the
perenn naking the study be aware of any need for
mnking the system cornpatible with other systems
and copiprnent that mny presently ¢zist er are
gedinnie sh Jesn thie fiitigge

fare st e wusie o sLYy slleynate searel
methods that may be needed because some of the
user groups are at remote locations or do not need
a system having as much retrieval capability as
other groups. It is important to know the extent
of user self-searching as opposed to searching by
an intermediary, since this will be of concern in
selecting the right method and equipment.

The person designing the system must also
know whether it must be “browsable”~i.e., per-
mits the operator to scan or skim through the sys-
tem freely and at the same time to see the results
of his search, rather than having to formulate pre-
cise questions and to wait a considerable period
for the answers. Further, it is necessary to know
whether a need exists for incorporating a current
awareness or selective dissemination of informa-
tion (SDI) capability in the system to auto-
matically notify or forward information to em-
ployees when it has a bearing on their area of in-

ter&t. If such a capability must be included, this

would also have an effect on the mcthod and
equipment to be used.

70
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Item 5, Quality requirements. If the system is to
be used for conducting subject cearches, it must
be known whether the systemn should have high
recall: that is. retrieval of all information that
might be in any way pertinent. or high precision;
i.e., retrieval of only that information that has a
high degree of pertinency. (See chapter 1X). If
the system should operate somewhere between
the two, this tco must be known when the system
is designed. ’

Part C, Resources. The purpose of this data is
to determine the extent to which the costs, equip-
ment needs, and personnel requirements for a new
information system could be offset by expendi-
tures, equipment, and personnel now being ex-
pended for storage and retrieval of information.

Current annual information costs. The person
conducting the study needs to ascertain which of
the current personnel and cther costs for opera-
ting present information facilities and conducting
searches could he applied to offset the costs for
a modern information retrieval system. This
should also take into consideration savings of
users’ time ma-le passitle through the introdue-
tinn of modern infrormation retrieval methods.
Current eapatulity 1% i3 ncsiessary to know
whether there gre peaple svailable who would be
capable of designing, installing, and technically
supervising a mndern information retrieval sys-
tem; for if such talent is not present or could not
possibly be obtained, it would be senseless to
recommend installation of the system. Similarly,
the person conducting the study must also take
into consideration the qualifications of the per-
sonnel and the capability of any equipment that
would be available. particularly if the system will
be used for subject-type retrieval,

Part D, Gencral Improvements Needed. The
purpose of gathering this data is to isolate and
identify weaknesses or failures in the present sys-
tem that are not necessarily the fault of the type
of system in use. but rather the way it is being
managed and operated. The person conducting
the study should review these conditions carefully
since they too would affect the design of a new
system and present their own particular prob-
lems, some of which may he overlooked or ignored
on the assumption that the new system will auto-
matically solve them.
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If conditions such as inadequate staffing, work
backlogs, user resistance, and poor utilization of
existing facilities persist under the present sys-
tem, the same thing could occur if a modern in-
formation retrieval system were to be installed.
It is imperative, therefore, to consider all future
plans and proposals in the light of any needless
weaknesses or failures in the past in order to gain
the ability to prevent the same thing from hap-
pening if the new system were to be adopted.

Final Review and Analysis of Findings

After all the system requirement worksheets have
been completed, a review should be made of the
manner in which the information needs have been
grouped. The scope and content of each of the
broad types of information should be scrutinized
for the purpose of determining whether any ad-
justments need to be made; for example, consoli-
dation of two or more broad types into an even
broader type. ’

This final analysis and review is very impor-
tant, since each of these broad types of informa-
tion represents, in effect, a separate “information
center” and will be individually considered in
initially selecting the methods and equipment to
be used.

Users’ Briefings

It is during the data gathering and analysis phase
that the users should be brought into the picture.
This has several advantages:

¢ First, gaining their interest and under-
standing helps assure better cooperation
and thus achieves better results from the
questionnaires.

¢ Second, the potential users, through a
newly acquired knowledge of information
retrieval, may come up with potential ap-
plications and ideas that would otherwise
have escaped the attention of those con-
ducting the study.

AT

e Third, establishing an early working part-
nership with the users goes a long way to-
ward reducing problems that are likely to
occur in the instollaticn stage~particularly
those involving lack of user acceptance and
understanding of the new system.

\
Consequently, one or a series of briefings should
be conducted for those users who the preliminary
survey indicates have a potential needt for modern
information retrieval methods. The briefing
should consist of the following three parts:

1. Background information.

2. An introduction to mndern information re-
trieval theory and methods.

3. Illustrated presentations or demonstra-
tions of information retrieval methods and
equipment.

Use of General Analysis Techniques
and Tools

The special tools and guidelines featured in this
handbook are intended to implement and not to
replace those normally used in conducting sys-
tems studies. They are designed to assist in tailor-
ing studies to the particular factors and censider-
ations involved in information storage and re-
trieval. It may still be necessary, for example, to
use spread sheets and matrixes to compile and
display the data collected.

It may also probably be necessary to prepare

" process, flow, work distribution. or operation

charts—in other words, to employ many of the
same techniques and tools commonly used in
conducting any methods and procedures or sys-
tems study, particularly those pertinent to ADP
or mechanization feasibility and application
studies.
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SELECTING THE RIGHT

METHODS

AND EQUIPMENT

Because there are such a variety of methods and
equipment used in information retrieval, selecting
the right one is never a simple or easy task. The
process starts with the elimination of those
methods and equipment classes that are clearly
not suitable or practical. It ends with the com-
parison of the system requirements for the job at
hand against the capability, characteristics, costs,
and other features of the remaining classes.

Step 1. Selecting the Applicable
Functional Category

The first task in the selection process, elimination
of those methods and equipment classes not suit-
able or practical, may be accomplished by de-
termining exactly what information retrieval
function or functions the proposed system must
perform. Once this is done, the person conducting
the study needs to be concerned only with those
methods and equipment classes which are nor-
mally used to perform that function or functions.
To make the task easier, this chapter identifies
the various methods and equipment classes ac-
cording to four broad functional categories as
follows:

Document Reference (DR) Systems. These
systems are used primarily for subject-type
searches to identify documents, persons, places,
or things that are pertinent to the search ques-
tions. The user or person conducting the search is
given the name or number of the document, per-
son, place, or thing; and he then refers to the
complete document or record to find out the de-
tails. Such systems are intended to quickly reduce
a mountain of information to a manageable
handful.,

One example of a system performing the DR
function is an electronic computer used in legal
,researcl’pto idenii'fy by the case name earlier court
cases involving the same points of law and a situ-
ation similar to the one at hand. Another example

72
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is an optical coincidence systein that is used to
quickly identify those employees in the organiza-
tion who possess the necessary qualification,
characteristics, or attributes far.a vacant position
or special assignment.

Document Storage (DS) Systems. These sys-
tems are concerned mainly with the physical
means for storing documents: the documents are
arranged by some siinple means such as titles or
numbers. These systems cannot be used for con-
ducting subject-type searches, but instead require
that the user have a prior knowledge of the name,
identifying number, machine address, etc. used to
identify the desired document.

An example of a system performing the DS
function is the microfiche system used by the re-
search and development community for storage
and distribution of technical reports. Another ex-
ample is a video tape system used for storing ap-
plications and other important papers relating to
housing loans.

Unified Reference-Storage (URS) Systems.

- These systems are. in effect, a combination of the

Ak -x‘ﬁ ¥

first two functicnal categories. These systems are
used mainly in situations where there is an urgent
need to view the pertinent documents at the same
time a subject-type search is being conducted. An
example of a system performing the URS func-
tion is a microfilm system with photo-optical code
used for storing technical correspondence and
conducting searches on the basis of subject topics,
contract numbers, names of equipment manufac-
turers, addressees, correspondence symbols, etc.

Data Fact Retricval {DFR) Systems. These
systems instead of merely referring the user to the
name or number of the person, place, or thing,
give the user the precise data or facts he is seek-
ing. DFR systems are of two types—simple data
lookup and complex data retrieval.
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An example of a system performing the sim-
ple data lookup DFR function might be a mech-
anized roll microfilm system storing servicemen’s
allotment data and employing an odometer-type
device to aid the user in quickly locating data re-
lating to an individual serviceman. An example
of a complex DFR retrieval system would be a
computer system that maintains a large amount
of data about each employee and then is used to
compare, manipulate, select, and print data when
conducting searches and preparing reports.

The decision chart depicted in figure 41 is in-
tended as an aid in selecting the right (applicable)
functional category, particularly for those who
are conducting an information retrieval study for
the first time.

Step 2. Selecting the Right Methods
and Equipment

The second step consists of matching the system
requirements as reflected in the system require-
ment worksheet against method and equipment
capability, characteristics, cost, and other factors,
as shown in the Nonconventional Methods and
Equipment Guide, Appendix “A.” Both this and
the decision chart, figure 41, are designed to serve
as only guides for quickly narrowing the wide, di-
verse fields of nonconventional methods and
equipment to those few types that would nor-
mally be best suited to meet a particular set of
system requirements and help make a final
selection.

The nonconventional methods and equipment
guide is organized in the same manner as the sys-
tem requirements worksheet: *

Part A—Input and Storage
Part B—Retrieval and Presentation

Part C—Resources.

The headings at the top of the columns on the
guide refer to classes of equipment (not of any
particular manufacturer). Part C, resources, must
by necessity be completed by the person conduct-
ing the survey asd is therefore separate.
e

After determining the appropriate functional

category as explained above, it should be neces-

sary to consider only those classcs of methods and
equipment marked “X" or “-X" for that tunc-
tional category in the block immmediately below
the class title of the method nr equipment. (How-
ever, there may be exceptional circumstances
when one of the undesignated classes of methods
and equipment will apply.) An “X"” in the func-
tional category block signifies that the particular
method and equipment class is generally well
suited for performing that function. A “-X'"", on
the other hand, indicates that the method and
equipment class might possibly be used to per-
form that function, but there may be limitations
or other reasons it is less than ideally suited to
many situations. (Descriptions of the various
methods and equipment classes are included in
chapters I1II, IV, and V.)

Because there will rarely be a situation where
there is a perfect match between system requires
ments and equipment capabilities and character-
istics, there usually will be a number of “trade-
offs” to analyze and weigh. In some instances, the
nonconventional methods and equipment guide
identifies capabilities in terms of "ideal,” and the
fact that the system requirements do not fall spe-
cifically within that range should not necessarily
bar the use of that particular class, but instead
may merely put it in the questinnable category.
Much of the success of any methods and equip-
ment class, including those with a strong “yes,”
depends upon the ability of the system designer. A
methods and equipment class that initially ap-
pears questionable may, through clever systems
design.' prove entirely satisfactory.

Some of the advantages of a particular equip-
ment class will be offset or outweighed by its dis-
advantages, when its application to the situation
at hand is considered. There may also be some
situations where, due to an overriding need or
other peculiarity, an equipment family other than
that pinpointed by the tables may be more appro-
priate; however, the tables would still serve as a
means for obtaining a summary of the capabil-
ities, advantages, and disadvantages of other
equipment.

After deciding which method and equipment
would be best suited to meet the needs for 2ach of

the broad types of information needed by the

users, the analyst should then examine the situa-
tion in terms of overall installation needs and

-
~
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DECISION CHART FOR SELECTING THE RIGHT

FUNCTIONAL CATEGORY

Does the information to be entared into the
8ystem congist mainly of uritten documents?

YES NO)

s

(Consists mainiy of preclse dsta such as
names, dates, ard a~cunts, as cortalired

in personnel racords;

TR, consists st

graphic material such as maps, pnclcs)

‘Cets‘e.2] c-s'sTs of
s'~cla 1:3.-:2 by docu~
“@r* -3ra, riter, etc.)

wE-™8 @
E'.G}‘! to thair
queries, ingtead o“ teing referred

lonsicer using imgreved con-
~ jventional tiling metnogs, as
prescribed in GSA Records
Manane~ent handtooks. or alatrac:s, or other records
which are pcrtment to the query?

to taa Zocurents, docurent extracts

Jv it gpeeviiai that the
we e te fomished only
the rrecice dita they
need, nalerd of their
haivg &7 s2an documents
or cther madia for it?

See those Non-Conventionai
Tethods & Equipment classes
designated OFR,

See those Non-Lonventional
Methods & Equipment classes
designated OR. If, in addi-

Su8 tnose “iz=-Conventional
\'arH:ds 3 £quiorent classes
desigrated 05,

tion, improvements in docu-
ment storage are needed, also
sees those designated DS and
URS .

Figure 41
existing capabxhty The use of a reconciliation

gested for recording your findings and conclusions
when matching individual system requirements
against the capabilities, characteristics, and costs
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of the applicable methods and classes. It is sug-
shc%t similar to that shown in figure 42 is sug- . gested that the results be rccorded as “yes” (Y),
“no” (N) and "maybe” (?) in the blocks for parts
A and B and also in the spaces for the overall con-
clusions. Part C, resources. of both the reconcilia-
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SAMPLE RECONCILIATION SHEET FOR METHODS

AND EQUIPMENT SELECTION

TYPEL OF INFORMATION (USER mELCY)
RECONCILIATION SHEET
SYSTEY REQUIREMENTS < METHODS AND EQUIPMENT
IMSTRUCTICNS - F.
mathed ard oqurpme.
columnn meched " A'" bolew. te indicete pour ranely n ol moennd v d ogn pm .
rained the monulieciurers or auppleare for the ¢lossas marand Y invhe OCER ALL CCNT LY L P tore te ta~.
he bettom of Port C.
METHOD AND EQU'PMENT CLASSES . ‘
| T B | f
4 ; | i !
| i
CHARACTERISTIC OR FACTOR 8 o | L.
CTERISTIC OR FacT of . ol Lle pooi3e g2 lialial em3 il
xu |w - 15 Uix ar |y ¥ EEEE E=SE 2 (V-SRI N ‘4l
o =S « u xx ris = [ « 13 1% . « =9
PC 7% (To (23150 45 (zg 3o @ 2 33y as 220 idf ) < S 5%
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tion sheet and the nonconventional methods and
equipment guide should be completed only after
the necessary information has been obtained from
the manufacturers and suppliers or other sources
for the classes marked “Y" or “?” on the “Overall
Conclusions—Parts A and B” line of the recon-
ciliation sheet.

When these analyses are concluded, the per-
son conducting the study should be ready to sub-
mit his findings, conclusions, and recommenda-
tions to management. The best solution to the in-
formation problem in many instances lies in a
combination of methods and equipment—some of
which may be new and some of which may be old.
Itis not only prudent and practical to retain those

.

©

features of the old system that the users prefer,

* but also of considerable help in gaining accept-

ance of the new system.

Other records management handbooks that
should be helpful in conducting this phase of the
study are Information Retrieval Systems, a de-
scription of 50 operating information retrieval
systems in Government and private industry;
Microform Retrieval Equipment Guide, which
describes the capabilities, characteristics, and
costs of microfilm readers and reader printers;
and, the Source Data Automation Equipment
Guide, which explains the various techniques and
equipment for capturing or converting data to
machine language for automated processing.
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IX. DESIGNING A COORDINATE INDEX

Most modern information retrieval systems em-
ploy some form of coordinate indexing. This
chapter is mainly concerned with designing co-
ordinate indexes employing manual indexing and
used for retrieval of documents on the basis of
their subject matter content. However, most of
the guidelines also apply to designing systems
used for conducting searches to identify people,
places, or things on the basis of their characteris-
tics, features, or attributes. The objective of this
chapter is to provide guidance on the subject of
designing a coordinate index and highlight the
main considerations.

Economics of Coordinate Indexes

Investment in Input Versus QOutput. 1In a
conventional system where the high cost of re-
trieving documents is mainly attributable to the
inherent problems and limitations of conventional
methods and equipment, the chances are that too
little is now being invested in the input. While in-
creases in indexing (input) effort will have a sub-
stantial effect initially on reducing retrieval (out-
put) costs, the return is diminishing. A point is
ultimately reached where further savings’'in out-
put is possible only at a great additional invest-
ment in input, thus making the total cost per re-
trieval action higher than for a conventional
system.

The lowest overall cost in any given situation
can be achieved only by a proper apportionment
of investment between input and output. Because
usually far more information is entered into a
system than will ever be retrieved, it is often bet-
ter to forego some of the refinements in input, such
as sophisticated linguistical controls, in favor of

doing a little more work at the output stage, such

as screening the search results. Figure 43 illus-
trates a range of input-output cost relationships
that a systems design should consider in deter-
mining the maximum cost-benefit for a particu-
lar system.

‘ -n

“Input Costs. In coordinate indexing systems,

the main input costs are labor. If the system em-
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ploys manual indexing techniques and i3 used for
retrieval of documents on the basis of subject
topics, the input effort is largely intellectual—
man-hour requirements for analyzing incoming
documents, and assigning index terms. If the sys-
tem employs automatic indexing techniques or is
used for identifying people, places; or things on
the basis of their characteristics, features, or at-
tributes, the major costs are for clerks and ma-
chine operators—man-hours for entering the in-
formation into the system. In both instances, sys-
tem design and application of source data auto-
mation (SDA) techniques play a vital role in con-
trolling input costs.

Effort Versus Resulls. It is important to rec-
ognize that in information retrieval, the total ef-
fort put into the system is subject to the laws of
diminishing returns. No matter how much effort
is put into collecting, organizing. and processing
the information, the system itself will never be
able to satisfy all the users’ needs. There will al-
ways be instances where it may be more practical
to rely on special handling, for example, consult-
ing experts or other information sources or serv-
ices for assistance.

Steps in Developing a Coordinate Index

While the methods used in developing a coordi-
nate index will vary in accordance with the time
available, the complexity of the situation, and
other factors, there are certain essential steps. The
sequence of the steps may vary from that shown
below, and it is usually desirable to undertake
some of these steps simultaneously:

. Review existing vocabularies.
. Sample the documents.

. Sample present scarches.

. Draft preliminary vocabulary.
Set up temporary index file.

. Test and refine vocabulary.

\la\y\vbb)h)u-a

. Prepare the index manual.

,;‘ ~
“‘.i‘n : v3




b

R RS

Step 1: Review Existing Vocabularies. When
developing a coordinate index one must be care-
ful to select indexing terms on the basis of their
significance in the subject matter field involved
and their usefulness in conveying needed con-
cepts. The review of existing vocabularies should
include not only the formalized lists of descriptive
terms, but also any other items that contain terms
peculiar to the user group. Consequently, these
sources of vocabulary material should be re-
viewed:
o Agency subject—classified outlines, subject
indexes, or similar items.
¢ Organizational and functional charts and
statements.
e Agency or installation annual reports and
other publications describing the work of
the organization.

e Laws, regulations, and directives.

e Index vocabularies in the same subject
matter field developed by other Govern-
ment agencies and private industry.

Step 2: Sample the Dacumenta, A sampling
should be made of the actual docurments to be
entered into the system in crder to obtain a good
idea of the range, scope, depth of coverage, and
terminology used. If there are seasonal factors or
other special circumstances, the selectfidn method
should be adjusted as necessary to obtain a rep-
resentative sampling.

Step 3: Sample Present Searches. It is im-
portant to carefully study the present searches
being made in order to obtain a good understand-
ing of user language, preferences, and work habits.

RELATIONSHIP OF SYSTEM INPUT COSTS
(INDEXING) TO OUTPUT (RETRIEVAL) COSTS

INPUT COSTS

OUTPUT COSTS

Which of these reiationships provides maximum cost-benefit at a particular installation?
Figure 43
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number of indexing terms is far less than in key-
word systems. Descriptors reduce the size of the
index file and thereby save index storage and
equipment costs and searching time. However, de-
velopment and control of the descriptor indexing
vocabulary requires professional know-how and
trained, skilled indexers. Poor design, inconsis-
tencies, and errors can reduce retrieval accuracy
or even nullify the advantages of descriptor sys-
tems over keywords. Further, indexing is more
time consuming and tedious than keyword sys-
tems since it involves subject analysis, looking up
_ indexing terms in a glossary or thesaurus, and
i making decisions about which descriptor to use.

e - N

Keywords and descriptors may be used to con-
siderable advantage in the same indexing system.
When this is done descriptors usually serve as the
main, official index vocabulary. Then, when in-
dexing documents, the indexers are permitted to
supplement the assigned descriptors with any
keywords that they have learned from experience
might be particularly helpful in retrieving the
document later. Such keywords as trade names,
popular jargon, and coined terms can thus be
added to the index description of the document
without disturbing the operation of the basic de-
scriptor system.

- Hard language or soft? A “hard” language or vo-
cabulary is one in which the indexing terms are
straightforward, well defined, and readily under-

" stood. Such terms as physical characteristics,
quantitative measures, and geographical locations
would produce a “hard” vocabulary by their very
nature. Unfortunately, much of the language con-
tained in documents to be retrieved by subjects
is vague, imprecise, inconsistent, and abstract. Be-
cause such “soft” language invariably creates
serious problems in indexing and in searching, one
of the primary objectives in the construction of
the index vocabulary should be to convert “'soft”
language to a more precise “hard” vocabulary of

3+ indexing terms.

Hardening of the vocabulary is accomplished
by: (1) Careful treatment of synonyms and
near-synonyms by deciding which term will be
used and then €ross-ref&rencing the others to it.
" (Near-synonymssrefer to words that have dif-
ferent dictionary definitions but which are fre-
quently used interchangeably; for example,
“mechanized” and “automated.”); (2) Avoiding

the use of terms that are not meaningful or which
are so vague as to defy precise definition: (3) De-
veloping clear definitions: (4) Using common
standard technical terms, if they exist. in prefer-
ence to trade names, lay terins, and short-lived
coined or popular terms; (5) Using root words;
that is, using the simple form of a word to cover
all of its variations, sometimes referred to as
“confounding”; for example, the word “extend”
might include “extension.” ‘“extensive,” ‘‘ex-
tended,” and ‘“extending™: (6) Using the noun
form for all indexing terms: for example, use
“pouring” instead of the verb “pour”; and (7)
Using the plural rather than the singular form,
except when referring to specific processes. prop-
erties, and conditions.

Step 5: Set Up a Temporary Index File. The
index file is the medium upon which are recorded
the indexing terms and cther descriptive data
used to identify individual documents. Columnar
cards, optical coincidence cards, and computer
magnetic tapes are some cxamples. Usually the
temporary index file is of the samie type that will
be used for the permanent index record; however,
in smaller files at least, simple handposted col-
umnar cards may be used. Special measures
should be taken, to the extent possible, to facili-
tate changes, additions and deletions in the tem-
porary file. Steps should also be taken that will
later permit incorporating the temporary file into
the permanent file without having to redo the
work. One of the ways to accomplish this is to
prepare and retain individual paper tapes or
EAM punched cards for the document as it is en-
tered into the system during this period.

Arrangement of the coordinate index file. There
are two basic ways for arranging the index file:
(1) by document title or number; or (2) by in-
dexing term or term number, (See figure 44.)

Document or conventional file arrangements con-
sist of one index card or individual machine
record for each document or item being indexed.
All indexing terms and other descriptive data for
a particular document or item are usually posted
to its one index record. The index file is arranged
by document title or number. The conventional
file arrangement preserves the indexing of each .
individual document or item as an integral unit
that can be helpful in analyzing the index file and
correcting or changing index postings.

-
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v

Figure 44

Conventional file arrangements also make it
possible to have immediate knowledge of all the
indexing terms assigned to the documents selected
by the system during the search process, thus
providing valuable clues as to their relevancy to
the search question. However, such file arrange-
ments require a large number of index records
since there are usually several times as many doc-
uments or things to be indexed as there are index-
ing terms. For example, if there are 20,000 docu-
ments and 2,000 indexing terms, 20,000 index
records would be needed. Conventionally ar-
ranged files require linear or serial searching of the
file, which is usually more time consuming since

FUery SnAdey sanand ene! e avaminad se At as
Helen L (Wheesndie %W ez n ®aNR Lsd e
sedren question., For example, if only five index-
ing terms were used in the search, all 20,000 index
records would still have to be examined.

Term or inverted file arrangements consist of one
index card or individual machine record for each
indexing term in the index vocabulary. The file is
arranged by the indexing terms or term numbers,
‘When the ifldexer has decided which indexing

" terms apply, the index records for thase terms are

selected and the document or item number is
posted on each applicable index record. The in-
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verted index file arrangement reduces to a mini-
mum the number of individual index records that
must be maintained. For example. if there are
20,000 documents of items and 2,000 indexing
terms only 2,000 index records would be needed.
Inverted file arrangements also greatly reduce the
number of index records that must be examined,
and thus also reduce the time required for the
search process; for example, if five indexing terms
were to be used in the search, only five index
records would have to be examined. The major
disadvantage of inverted file arrangements is that
a search produces identifying numbers only, and
it is therefore necessary to refer to another record
e alrain Anaesiatier in raemir ebegt e dams.
Beq 2 mrvanct oo e seared
question.

Term (inverted) and docutnent (conventional)
file arrangements are both sometimes used in the
same system, particularly in those employing
computers. The inverted file of indexing terms is
maintained on-line to the computer to permit
rapid searching of the entire file at one time. The
search questions and the decument numbers pro-

‘duced as a result of the search are then batched

and periodically machine processed across a con-

ventionally arranged magnetic tape index file con-
il
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taining the complete bibliographic information
for each document in the system, possibly includ-
ing an abstract. Thus the user can be furnished
a printout showing the results of the search, in-
cluding all the available bibliographic informa-
tion.

Step 6: Test and Refine Vocabulary. This is
the toughest and longest phase in the develop-
ment of any coordinate index. The index vocabu-
lary, like the retrieval system itself, must be
tailored to the users’ needs. One of the problems in
testing and refining an index vocabulary is finding
the right people to do the job. Ideally the individ-
uals should have a thorough knowledge of the
subject matter field plus training and experience
in indexing. An acceptable substitute is the team
approach in which professional people with
knowledge of the subject are brought together.
The testing and refining phase should cover at
least 500 documents or a 6-month period, which-
ever occurs first. During this phase the temporary
file should be used for actual searching, with tests
made to determine the effectiveness of the vocab-
ulary. Below are some of the things to look for
and do in the testing and refining process. Figure
45 illustrates these points.

Broad or precise terms? The proper degree of
indexing depth or specificity is governed by the
size of the collection and user needs and can be
arrived at only through a continuing analysis of
these needs and system performance. In develop-

ing an index vocabulary, at the beginning one .

should lean toward use of broader terms in pref-
erence to the more specific terms until there is a
proven need for the latter, The following are key
criteria for determining how specific individual
indexing terms should be: :

e The terms ordinarily need be no more pre-
cise than those used in the material being
indexed and by the users in their scarch re-
quests. (Broad terms should ordinarily be
used in areas of peripheral interest.)

If the term reccives heavy usage in index-
ing and heavy usage in searching and as a
result mgore documents are retrieved than
the users need or want, it probably should
_ﬁe replaced or supplemented by a more
specific term. (It may still be necessary to

retain the term in order to he able to con-
duct generic (general) searches.)

If a term receives extremely light usage in
indexing and searching, it probably should
be dropped and included within the def-
inition of another term, unless it is so
unique or significant that it warrants reten-
tion as a separate term.

Single word or compound terms? In the early
coordinate indexing systems frrdividual terms
consisted of a single word: however. it soon be-
came apparent that there were times when two of
the words should be joined. Words are joined to-
gether for one of the following reasons:

e They usually appear together in the docu-
ment or form a single concept, for example,
“North America,” or “information re-
trieval.”

e To provide specificity as in “metal tub-
ing,” "plastic tubing.” etc.

e To prevent false retrieval caused by im-
proper association of terms during the
search process, for example, retrieval of a
document about a “'dog house” when the
search concerned a “house dog.”

While some combining of terms is necessary and
beneficial, excessive or indiscriminate combining
tends to defeat the basic purpose of coordinate in-
dexing. It may result in loss of information at the
time of retrieval and will increase the size of the
index vocabulary.

General terms needed? Coordinate indexing, as
explained earlier, is based on the principle of as-
signing numerous interdependent indexing terms
which, when considered as a group, form a fairly
complete description or, in effect. a limited ab-
stract of the document. If the same indexing term
is used for indexing documents that deal with a
narrow aspect of a document and also for those
that discuss the term in general, both types of
documents will be retrieved if that term alone is
used when conducting a search.

If searching for general documents under any
particular indexing term is commonplace and re-
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TESTING AND REFINING VOCABULARY TERMS

BROAD OR PRECISE TERMS ?

SINGLE OR MULTIPLE WORDS ?

BROAD PRECISE
SINGLE MULTIPLE
Antelope -
Bear -
ANIMAL New '
k
Cat York New Yor
Dog
Management
p " Paperwork Management
Cultivate aperwo
FARMING Fet'tilize Dog Dog House
Irrigate House House Dog
Pollinate
f‘*""""’*""‘ ~ f"'!"! e 'wr"“'""w“"‘ """‘le‘ - : "tg,
_ 3
GENERAL TERMS NEEDED ?
< JspEED AL
- Lo »STOPOVER' ' A
: SUPERCARGO : ;
TRAILER . 4
;} TRUCK s A
4TRUCKS GENERAL é
"',',UNDERCARRIAGE ik
" URBAN '
e UTILITY B
A YWAGE
. Uel 'vWElGHT "
: WILDCAT STRIKE

Figure 45

sults in the retrieval of a large number of un-
wanted documents, some adjustment to the sys-
ten'kmay bewnecessary. One way would be to set
up two indexing records for the term. one to be
used when a document represents a general dis-
cussion of the terms and the other when the term
is used in combination with other terms.
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There arc numerous other techniques for ac-
complishing this adjustment. inclucding placing an
asterisk beside the document number whenever it
represents a gencral discussion of the term. How-
ever, as explained carlier. it is sometimes more
practical to do a little extra screening of the out-
put for the purpose of deleting unwanted docu-

-
B

pr

i
“
ok
Rt
5




§
1
i
§
.
s
i
|

e

i

ments than it is to try to improve system perform-
ance through additional refinements to the input
process,

Step 7: Prepare the Indexing Manual, Even
the simplest coordinate index system needs a
manual. To make certain that the vocabulary is
used as intended, it is necessary to put in writing
the indexing rules, term definitions, and cross-
references and to include appendixes of special
reference aids needed. Indexing manuals go by
many names, but all have one thing in common—
they are the main control device of the coordinate
index system. To the indexer, the manual is the
system’s “bible”; to the searcher and the user, it
is an essential reference tool.

The index manual should serve as a trans-
lating tool for reconciling differences in the terms
used by the authors and the users as well as to
bridge the gap between the indexers and the
searchers. This is accomplished by including all
likely terms in the alphabetical listing of indexing
terms and cross-referencing them to the equiv-
alent terms used in the system.

It may be possible in a very small system to
get by with a simple glossary, authority list. or
dictionary of terms that includes definitions,
where needed, and cross-references for synonyms,
In the larger systems, where the indexing terms
number in the hundreds or thousands, it becomes
essential to know and display the relationships
among the indexing terms—upward, downward,
and horizontal. To answer this need, thesaurus-
type indexing manuals are now in common use.

Construction of the thesaurus of indexing terms.
Figure 46 shows a sample page from a thesaurus.

The following is an explanation of the various
headings:

Main index terms. These are the actual terms
used for indexing documents. These same terms
appear in the index file and constitute the index
vocabulary of the system. Indexing terms con-
sisting of two or more words should usually be
listed by dipect entry in their natural order; for

_example, RECORDS MANAGEMENT, not

MANAGEMENT, RECORDS. In order to dis-
tinguish the various meanings of homographs,

such qualifying expressions as TANKS
(WEAPON) and TANKS (CONTAINER) may
be used, in which event the qualifying expression
becomes a part of the indexing.

Scope note. A short explanation used when
needed to convey the meaning of an indexing
term. A precise dictionary definition should not be
attempted. The scope note merely indicates how
the subject index term should be used and is not
part of the subject index term: —

COMBUSTION CHAMBER GASES. The
gases in a combustion chamber hefore or
after ignition; for studies of gases ejected
from the combustion chamber, see EX-
HAUST GASES.

Use reference (USE). The USE reference is in-
tended to lead users of a thesaurus to appropriate
subject index terms and should be employed to
refer from a term that is not selected to one that
is; for example: :

1. Toindicate a preferred synonym:

SECONDARY BATTERIES USE
STORAGE BATTERIES

2. To refer from a specific term to a more
general term that has been selected to rep-
resent the specific concept:

PLANT WAXES USE WAXES

SAND BLASTING USE ABRASIVE
BLASTING

3. To indicate a preference betwsen spelling
variations or to expand or explain abbre-
viations:

INFLAMMABILITY USE FLAM-
MABILITY

PENTAERYTHRITOL TETRANI-
TRATE USE PETN

EEG USE ELECTROENCEPHALO-
GRAMS

4. To express concepts that can be consicdered
synonyms for purposes of indexing and re-
trieval:
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SAMPLE PAGE FROM THESAURUS OF INDEXING TERMS

CYCLOTRON RESONANCE CYSTADENOMA
UF  Cyclotron frequency 8T 8enign reoplasme
MAIN INDEX TERMS AT  Diamagnatic resonance Cystsdenocarcinome ¢
Electron resonance Neoplatms Cd
\c Fermi surfaces RT  Cystadenocarcinoms l
YCLOTRONS CYSTEINE ; PR
BT  Particle sccelerators BY  Alphs amino carboxylie R
NT  Microtrons acids - o
SCOPE NOTE Omegatrons Aming scids co-
Synchrotrons “Chrboxvlic acids LR #
RY  ion accelerators Organic scids ! -
Proton accelerators Thiols =
Synchrotrons RT Cystine k
\CYCLOTRON WAVES CYSTICERCOSIS -
Waves associsted with the electron BT  Helminthic diseases R
USE REFERENCE beams of traveling-wave tubes Infactious diseases i
. RT  Electromagnetic waves Parasltic diseases .3
\ Waves Trapical diseases i j
CYLINDER BLOCKS CYSTIC FIBROSIS '3.5

USE Englne blocks UF  Pancrestic cystic fibrosk
W BT Pancreatic diseases
ocks RT  Hereditary disesses
USED FOR REFERENCE _| Engine cylinders

Respirstory diseases

Engine valves : CYSTINE
CYLINDER LINERS BT  Alpha amino carboxyiic
USE Combustion chamber liners ) acids
CYLINDER MACHINES . Amino acids
BT  Paper machines Organic scids
RT  Fourdrinier machines RT  Cysteine
BROADER TERMS =] Yankee machines Paptices
CYLINDRICAL BODIES CYSTINOSIS
BT  Cylindrical shapes BT Hereditary diseases
. NT  Stiffened cylinders Metabolic disoases
RT  Aerodynamic configurations RT  Urologic disesses
Cylindrical shells CYSTITIS
NARROWER TERMS CYLINORICAL CHAMBERS BT Urinery tract infectlons
Tt NT Engine cylinders Urogenital diseases
Gas cylinders Urclogic diseases
Hydraulle cylinders CYSTS
Pneumatic cylinders NT  Bonecyss
RT  Bodies of revolution Pancraatic susts
/ Brakes (For arresting motion) Parovarian cyns
RELATED TERMS/ Cylinders : RT  Neoplasms
Cylindrical shapes Polyel kidneys

Figure 46

HEREDITY USE GENETICS TABLES (MATHEMATICS) USE DR
MATHEMATICAL TABLES e E
5. To bring together different viewpoints of a P

. conceptual continuum: 7. To show how two or more index terms can

¢ S_MO?)THNESS USE ROUGHNESS o 3"3 assi.gncd to express a word not included . : e
“ in the index vocabulary: Lo
6. To explain variations in word order: HEN USE FEMALE AND CHICKEN -
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Used for reference (UF). The UF reference is
the reciprocal of the USE reference. It should be
used because it is essential for recordkeeping,

STORAGE BATTERIES UF SECON-
DARY BATTERIES

ROWER TERM (NT) cross-references are em-
ployed to indicate class relationships that may
exist among subject index terms. The reference is
used to refer from a term symbolizing a concept
class to all terms symbolizing concepts that are
members of that class, The reference is used to
refer from a term representing a member of a class
of concepts to the term in the thesaurus repre-
senting that class, Whenever either of these cross-

references is used, the reciprocal reference is also
entered:

STE@L’S BT IRON ALLOYS
IRON ALLOYS NT STEELS

Related term (RT). The RT cross-reference is
employed to refer from a subject index term to
any other terms that are closely related conceptu-
ally but not hierarchically. For recordkeeping
purposes, RELATED TERM references should
always be entered reciprocally:

ORES RT MINERALS
MINERALS RT ORES

Hierarchical reference aids. Earlier discussions
have disclosed the problems and limitations of
trying to organize large bodies of complex,
changing material in a hierarchical classification
basis for retricval by subjects. However. the
change to a coordinate index does not eliminate
the need or desirability for being able to deter-

mine hierarchical “family tree” relationships

among terms. It is a natural inclination of many
people to classify and organize information and

items hierarchically because this is the method

most familiar to them: conscquently, they prefer

that the reference aid be organized in this man-

ner. Hierarchical classification schemes have

their owng‘built-13” logic that helps the system

designer, the indexer. the searcher, and the user
get an overall picture of the coverage and scope

of the collection and the depth of indexing.

Some manuals, therefore, also include hier-
archical finding aids in which terms appearing
in the straight alphabetical listing are arranged
hicrarchically. (See figure 47). Since these find-
ing aids in no way change the structyre of the
actual vocabulary or the arrangement of the in-
dex file, severa] different ones can be. developed,
if needed, to reflect the preferences and needs of
various types of user groups. ’

———

Staffing

It is futile to attempt to establish an information
retrieval system without competent personnel.
Otherwise, the best designed system will not be
effective and a weak system may not survive long
enough to give the designer an opportunity to cor-
rect the design deficiencies. A key question in
Planning personnel needs is: “Should subject
matter specialists or professional indexers be se-
cured?” In systems for retrieval by subjects, the
need for a thorough knowledge of the subject
field and the art of indexing are probably of equal
importance. If a choice must be made between
candidates who have only one of these skills, it is
usually better to select the person who has a
thorough knowledge cf the subject field and then
train him to be an indexer. An exception to this
would be a situation where the system is used for
storage and retrieval of routine general material
such as newspaper clippings, in which case it
should be possible, with the aid of a good indexing
manual, to train any reasonably intelligent per-
‘son to do the job.

Current Awareness Services

In addition to retrieving decuments or data upon
demand (retrospective searching). three other
services that are sometimes incorporated in a co-
ordinate indexing system are issuance of docu-
ment announcement bulletins. abstracting, and -
selective dissemination of information, These
types of current awareness services are designed to
inform potential users of information about the

availability and contents of recently received
documents.

Announcement Bulleting, Printed periodical

announcement bulletinsg are issued in situations
where there are a large number of user groups.
They list in numerical sequence descriptive infor-
-
—-——y
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EXAMPLES OF HIERARCHICAL FINDING AIDS FOR A THESAURUS

HEAT and
THERMODYNAMICS

. ‘Heating Plants %
: RADIANT HEATING
:~ . SOLAR FURNACES

_Instrumentation
‘CALORIMETERS

Physncal Reaction -
... HEAT TRANSFER
fo THERMAL EXPANSION

Figure 47

mation (abstracts) on newly acquisitioned docu-
ments at an information center and usually in-
clude subject or author indexes to aid in finding
particular documents listed. See figure 48 for a
sample of such a bulletin. Even in small informa-
tion facilities, where formal published bulletins
are not warranted, some method is needed to keep
users informed of the availability of new acces-
sions.

Abstracts. Because abstracting is expensive, its
use should normally be restricted to situations
where the documents receive widespread distribu-
tion or use. Many documents received from out-
side sources may already include abstracts that
may be incorporated in the system at little or no
expense. Most abstracts are prepared by profes-
sional indexers and editors; however, there is a
growing tendency to require the authors to pre-
pare the abstracts, a practice which in a few in-
stances has met with failure, yet in other instances
has been successful. Figure 48 also includes sam-
ples of abstracts of newly accessioned documents
at the S#ientificand Technical Information Facil-

" ity of National Aeronautics and Space Adminis-

tration. Both author- and indexer-prepared ab-
stracts are included in this system.
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Author abstracting should be given serious
consideration in such fields as law, medicine, and
others where case histories and decisions need to
be disseminated and recorded for future study.
Some professional assistance and editing may still
be required, of course. Perhaps one of the greatest
values of abstracts lies in their potential future
use as input for automatic indexing and machine

. retrieval of documents.

Selective dissemination of information
(SDI). As explainad in chapter V, SDI involves
notifying the user (or user groups) individually
each time a document is received which is of the
type the user has indicated might be of interest
to him. To accomplish this, each user’s interest
profile is developed. with his help, and often main-

tained on computer tape. The computer compares

the indexing description of each new incoming
document against the user interest prcfiles; if they
match, the computer prepares a notice that is sent
to the user, The notice usually contains a descrip-
tion of the document and the user is given the op-
portunity to borrow or acquire a copy.

Effect of currcnt awarencss serrvices, Thc
use of announcement bulletins, selective dissemi-

-
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SAMPLE OF A PiIBLISHED ANNOUNCEMENT BULLETIN

1 SR v v
18-13 GEOPHYSICS

N71.28868 National  Lending Lib-ary far
Technology, Boston Spa {Engiand)
FLUCTUATIONS OFf THE TOTAL 0zZONE CONTENT OF
THE ATMOSPHERE iN CONNECTION WITH
STRATOSPHERIC WARMINGS

W Hoebbel 24 Jun 1970 9 o refs Transt into ENGLISH
from Met. Dienst DDA, 75 Jahre Met Obs Potscam 1292 - 1987
{Potsdam), 1969 p 108-111

(NLL-M-9270.(5828 4F))  Aval  Nagt Le~d~g Library. Boston
Spa. Engl. 1 NLL photocopy coupon

Monthly means of total ozone corient averaged over a'l stations

N71-28798§¢ Applied Physics Lab.. Johns Hopking Univ.. Silver
Spring. Md.
ALGORITHM TO COMPUTE TROPOSPMERIC REFRACTION
EFFECTS ON RANGE MEASUREMENTS
S. M. Yicnoulis Jul. 1970 13 p refs
{Contract NOQO17-62-C-0604)
(AD-721333; APL-TG-1125) Avail: NTIS CSCL4/1
H. S. Hoplisid has modelad a two-quartic tropospheric

"1 refractivity profiie for carracting satellite range and range rate data " the Northern Hemisphers were always gremier in magritude in
. which treats the dry and wat components of the tropospheric vears, in which _""'. "33 3 late firal warming than in '“'.' with
H refractivity separately. The expression given for computing the an early warming A relatonshio betiveen maotien d""_""" of
3 contributions to range data is senuitive to rounding errars at high sudden stratospheric temperature change:egions and wind directian
olevations even when evalusted in double precision. Altarnate 3t the equatonal reglqn and & high totat orone contenrt over the
forms of the solution are presanted hers which sliminate the Northern Hemisphers is established GG
! prablem of rounding errors and the need for double precision .

¥ ’ computation. Thay allow the user to benefit from the fuit accuracy N71-23867‘# Transiation Consuitants Lid. A-tagton, Va

g of Mrs. Hopfields modst for all alevations. Author (GRA) CHANGE IN THE ELASTIC Pa RAMETERS AND STRENGTM

" sy o A el AT A~ e
e i R T e e M e o s

OF ROCXS UNDER PRESSURE 0B 1ZMENENND UPRUGIKH
PARAMETROV | PROCHNOST| GOANYKH POROD POD
DEYSTVIVEM DAULENIYA}
Z | Stakhovskaya Washington NASA Jun 1977 8 o ‘efs
Transl into ENGLISH from the publ. ‘Problemy Mekhamk- Goarrnykh
Porod. Vsesoyuznoy Nauchnoy Konferartsii, e’ Alma.aty 1965
p 394 -398
{Contract NASw-2038)
INASA-TT-F-13653) Avau NTiS CSCL08G i
Models are used to demonsirate the sffecy DOrOsity in racks
has on change in elastic paramaters whan rocks are sutjected to *
mgh uniform pressures it 1s show: [hat the char 78 ¢an ba found EN
by knowing the telationship betwea= arnag of tontacts and unilg $
sttan, and that this larter relato-shwy can be found by using B

N71.28883¢ Nauonal Oceanic and Atmaspheric Administration.
Washington, B € Federal Coordinator tor Meteorologicai Services
and Supporting Research
FEDERAL PLAN FOR AIR POLLUTION CONTROL
METEOROLOGICAL SEAVICE: TO SUPPORT FEDERAL,
STATE. AND LOCAL AIR POLLUTION CONTROL
AGENCIES
Jan. 1871 27 p
{COM-71-00200, NOAA.71012801) Avad NTIS CSCL 138

The needs of lederal, state. and local ar poilution conirol
agencies for speciahized maeteorological support are 1nvesngated
Arency responsibibties, service concepts, and & S-year program
directed toward providing improved services (0 these users are
descubed - Author 'qRA)

certan formulas and curves. both nt wiich are included  Author
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nation, abstracts, and other current awareness
services are a valuable means for communicating
new ideas and information and can be instru-
mental in reducing duplication of effort. To the
designer of the information retrieval system. the
incorporation of such current awareness tech-
niques in the system is of major concern, since
these techniques can substantially reduce the
retrospective searching workload. The more that
is done in the way of current awareness, the less
searching that is required, usually. Also, unless
users are kept informed and given a simple, easy
method for obtaining current information, they
are likely to turn to their colleagues for the
needed information or to their personal files
rather than to use the information facility.

Quality Control

It is necessary to achieve acceptable quality in
every retrieval system, but the art is fraught with
too many problems to ever be perfect. The term
“quality” as used here refers to the percent of re-
call and precision and the absence of errors and
inconsistencies.

Recall. Recall represents the percent of perti-
nent documents known to be in the collection that
are retrieved in response to a search question. If a
system has high recall, it means that only a few
pertinent documents are being missed or over-
looked when subject searches are made. Low re-
call, on the other hand, means that a substantial
percentage of pertinent documents are not being
retrieved. '

Precision (or Relevance). Precision represents
the percent of documents retrieved during a sub-
ject search that are relevant to the search ques-
tion. If a system has high precision, it means that
the users find that only a few irrelevant docu-
ments are being retrieved. Low precision, on the
other hand, means that a large percentage of the
documents retrieved are not pertinent to the
search question.

e “n

"Errors dnd Consistency. Indexing errcrs and

lack of consistency are another major cause of
indexing systems failures.

88

Setting Quality Standards

It is just about impossible to achieve 100 percent
in both recall and precision. Improvements in re-
call tend to decrease pirecision and vice versa.
However, system performance can he improved
by various means. The all-important thing to re-
member is that management should decide what
standards it wants the system to achieve; i.e,, high
recall and low precision, low recall and high pre-
cision, or somewhere in betweer. The higher
standards require more costly controls, and man-
agement must weigh the value of different levels
of performance in the light of the costs of achiev-
ing these levels.

Achieving Higher Recall Performance.
These are the various ways that recall perform-
ance can be increased:

Harden vocabulary by careful treatment of syn-
onyms, avoiding the use of vague terms, develop-
ing clear definitions, using standard technical
terms in preference to popular jargon, and using
root words to cover all variations of a term.

Use broader terms in both the vocabulary and in
the assignment of terms to individual documents.

Assign more terms per document so that those
topics or concepts only slightly involved are also
included in the index descriptions.

" More exhaustive searching by broadening the
search and improving the search strategy.

Improving Precision Perfarmance. Theseare
some actions that can improve precision per-
formance:
Increase vocabulaty

specificity by working

closely with the users to develop terms that will

express the needed information more precisely.

Add weights to each term assigned to the docu-
ment. For example, a 1" following an index term
“corrosion” might mean that the document con-
tains information of major importance on that
topic; a “2" might signify moderate importance;
and a "3, minor importance. Or an asterisk could
be placed in front of a term whenever it is of ma-
jor importance.
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Increase search specificity by having the searchers
work more closely with the users in negotiation of
the search in order to select more precise terms.

Reducing Errors and Increasing Consistency.

These are various ways to reduce errors and in-
crease consistency:

Training. Develop a systematic plan for training
new indexers and searchers and refresher courses
for experienced employees.

Prescriptive indexing. Wherever possible, pre-
scribe in the indexing manual which term will be
used in situations where there are various possi-
bilities, instead of leaving the choice to the
indexer.

Indexing and searching aids. Develop hierarchi-
cal or other “lead-in" vocabularies as an appen-
dix to the indexing manual; also develop written
rules for search strategy.

Personnel rotation. Rotate personnel between
indexing and searching; also consider rotating
personnel within the indexing group.

Spot checks. Use spot checks or random sam-

pling quality control techniques. (Complete re-
view of all indexing work would normally be toa

. L

costly and usually does not completely solve the
problem anyway.)

Conclusion

This chapter makes it quite clear that designing
and operating a coordinate index is a formidable
task. However, coordinate indexing systems offer
the most powerful technique yet developed for
manually organizing information and retrieving it
and are essential to meet many of today’s com-
plex information needs. The only other possibility
is the automatic indexing and searching system
described in chapter V. which is, in effect, a form
of coordinate indexing. The theory of automatic
indexing is about as old as coordinate indexing;
however, its development and growth have been
much slower. largely due to the higher initial and
input costs and the shortage of people having ex-
perience in the field.

It should also be understood that there is no
such thing as a finished design for a ccordinate
index system. Most systems will require substan-
tial revisions in a year or two after being estab-
lished. and major revisions will occur approxi-
mately every five years. Consequently, a systems
designer intimately familiar with the system
should be available periodically to evaluate the
performance of the system and develop plans for
making the changes.
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APPENDIX A

INFORMATION RETRIEVAL
NONCONVENTIONAL METHODS AND EQUIPMENT GUIDE
PART A - INPUT AND STORAGE

RESTRICTIONS ON FORM OF INFO
THAT MAY BE STORED
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lnf.- tarms ond
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index terms and
' ra'ated documaent
numtars only

JIDEAL TOTAL NUMBER OF DOCUMENTS
{OR DATA ELEMENTS)

530 to 50090

Under 1000

ABBREVIATIONS AND SYMBOLS

INA Information not available
D& D

See Definitions & Descriptions

refer 10 data elaments rather than the entire document or record.

Refers to machine or equipment skills, only. In addition, subject matter knowliedge
on a par with that of users may be nesded,
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PART A - INPUT AND STORAL ¢ ( Continued)

e

MICRCFILM ROLL

MICROFILM MICROFILM ROLL MICROFILM CHIP
PHOTO-OPTICAL A M.
CHARACTERISTIC OR FEATURE STRIP MECHANIZED 0T0-0 C UTOMATED
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Numeric, alpha ond Numeric, alpt
None None None None spow;;’lc:;afu:!:; ,;?;:,f::,f::;::d
0510000 ond vp i 20,000 ord up 3
URS1000-20,000 1000-5000 Undstermined 20,000 ond vp o Yixed ideal 3:7;',}9“"'“"
D510,000 peyes w X 05200,000 poges vp | 200,000 wp
UR% K - 160,000poge| 1000-40,000pages | Undetermined DFR-5million lines | ro fixed tdacl Over 100,020,900
0s. i i i f
URszd\ time Speed Undetermined Speed and cost 8?5 I]I;',‘,.,,'pi’,:.y."“l G hﬂ.:‘:f‘,z,: cel
- 6 coded i d . 1 urneri ” f th, p % of th
Up 1o 58 choracters hanl ‘ép:” of Io'.'h:: - Undetermined ‘I‘?ul‘;h‘oﬂ :hovoclftvo: iL{I;ur 03,2.3“ !o:v;!h H ecle 0\:?1"":! l-;g'h
3:55_85'00 %% ;h':']‘: No ideal amount Undetermined 2million charocters up See sbove See above
Excellent, if spoc Hent, if Excellent, but be | Limited only by th Limited only by th.
pumiu.p * Excel ;:rmi:: tpace Undetermined w::ch:I of ”er::'/ u':r.ch Omyung ce.!' se:r':: li?-ﬂovcng ca‘s'
i H
Excellont None Undetermined Excellemt Exceliont H:;‘:co{d’i:qgwr"
Excollent Excallont Undetermined Good Sarisfoctory, but may See abo
ce Inclateemi not be necessory above
':gg’:;l;:i" "ﬁ"d Microfilming Microfilming EA'(;;":’"P':’*’I'I"" ADP operators ° | ACP operators
Good None None INA Excellom Excellent
Portial None Portial Good Excelient Excatlent
Essential Essentiol Essentiol Essentiol Essential Eszentiat
Excellent, if space Only if space fimited to some Only if space Limited orty by the Raquires o spacicl
permits permits systems only permits search time and cost procedure
E‘“::',’,,m’“" Very limited See above Excellent Excellent }J,.‘:‘."C'LZ ';.-,?h"
Satisf oddi H H imi
‘ m‘cm:q by odding nS:u,:::J:q by odding See above Limited only by the

Excellant by odding

nAW DAgeS

search time ond cost

Requires 1 special
procedure

Requires refilming

Requires refiiming

{imited to some

systoms only

Good, erasin,
and b di ,’

Excell

Usually requires

re-recording
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EDGE NOTCHED OPTICAL ' EAM PUNCHED MISC. CARD MICROFILM
CARD COINCIDENCE CARD @ | SELECTORS JACKET MICROFICHE
BR 1 03 JuRs DFRI0F | 05 |yrs [oFR[oR [0S uRs JoFR [DR |05 LRS [oFR | OR To3~ LR bEr[or |05 [URs JorR
X XX X [ X -X X X ' X
. to'al of
Up 1o 10 Us 1o 25 U to 15 Up 10 200 100 w R Bt
Only if mare thon one
None "; is kept None None Good Good
Good Good Very limited Very limited Good Excel'e-t
None None None None Mo-e Nore
None Limited Limited Limired Good Gaad
Limited Limited None None Exceilant Excelient
Good Very Good Very Good
1 usually As "‘::Iqul; desired, 1 to 4 normally
Extensive Extensive Extensive
# . .
Up ’osoqu:'h eachterm 2 lz,.::::.:;m Vnn::',.g;;:‘:suully g‘inn:fnm' 4 or mare 4 0r more
K:;:::d;’:"‘?:‘g None ADP operations None Mone No-e
Document nos., misc.
e wephie | Oocurent cuber | A dotoecuded | samw o tor o T [
oi o Visual display or EAM cards or Same as that for Yiewer scresn, pocer | Viewsr screen, poper
irect viewing printout, see Dy D printout fisting record medium or film capy or film copy
™ - = 3 I‘u.

20 minutes up 2 minutes
T S
= A R

AT PR s

Full poges usuelly

Full pages usvally

20 minutes v

Less thon 10 see, if
Lo 10 i

ument no, is known| L#58 thon } minute

Less thon | minute

560 sec, may need
on extra unit

Less thon | mirute

Less thon | minute

= AR, e R [ v
REOC SERE X AN y:.::?.:;: L:;Y Less thon 1 minute Loss thon | minute
. i el
Ne Yes in some systems | Yas To monsl methods | To micretic oty Nore
Very limired Excellent Good Some as that for Good, but time Excallent
record ¢
. Intermadiory is Good, but not :
Limited Excellent usvally required olways procticol Sotisfoctory Excellent
Good Excellent None m:'ylb:'v::l’i col Satisfactory Good
TLTTR e ki,
None None Limited s :.ngl?***n":z@:;\&n 3
Tiresome, if heavilly Tiresoms if used ] Good, but wb}-:' 1o | Good, but b'oce to ]
used Very easy extensively Excellens user resistance user luiuanclo
Satisfoctory Excalient Excellent Satisfactory Satisfactory Satisfactory
Sotisfactory Satisfactory Excellent Satisfactory Satisfortory Satisfzctary
Satisfoctory, usually Very Good Subject to wear '"M;m?'wr‘u Good Very Good
Soti l'c:kwly Satisfoctory Excellent INA Satisfactory Satisfactory
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PART B - RETRIEVAL AND PRESENTATION

MICROFILM MICROFILM ROLL |MICRCFIL'M ROLL | MICROFILM CHIP
STRIP MECHANIZED PHOTO.0PTICAL AUTOMATED
CHARACTERISTIC OR FEATURE ol SO p
or | os [ursioer|or Jos Jursorr[or [os [urslorr|or Jos [ursloer
-X -X X -X X X X |-X X -X
IDEAL AVERAGE NO. OF RETRIEVAL DS-under 100 100 Varies - cften inversa {DS. 500 to 700
ACTIONS PER DAY DFR- 500 up w 1o infs volure URS- 1000 v
CAPABILITY - SIMULTANEOQUS USE BY DS- Good =
Two OR MORE PecRLE O Y DFR- None Nene None Lirited
>
CAPABILITY - LOW COST DECENTRAL- imi Good timi
; I1ZATION TO USER LOCATIONS Limited Very limited Hene
= lcAPaBILITY - DIRECT QUERYING None Deoends on the
2 FROM REMOTE stTes oo None Nane aquipment used
== —
CAPABILITY - HANDLING LARGE Limited Limited Limited OK,',:,.,?;’:‘;:{:' '
PORTABILITY Limited Limited MNone None

CAPABILITY - CORRELATING AND
MANIPULATING STORED DATA

Good, unless multl
rolfs ore hinderance

05- Mors; LRS- same
as the host computer

PRESENTATION OR DISPLAY METHOD

= [no. oF DESCRIPTIVE T AT SR
. OF DESCRIPTIVE TERMS TH
; CAN BE SEARCHED AT SAME TIME §1015 Some os above
[
U [HUMAN INTERVENTION INVOLVED IN Nomi iral
3 SEARCH OR LOOK-UP PROCESS 100% 100% iral Nair
por} -
NO. OF STEPS REQUIRED PER
E RETRIEVAL ACTION 4 or more 4 or more 3 of rore 4 or rore
z
T [SPECIAL SKILLS REQUIRED IN None None Mochine seorching Microfilming and
USING THE SYSTEM @ . machine operations
23::&:;;;‘;!7?& 'stFSOTEo: OATA Page images Poage images Page images Page Images
DS- paper ceoy View screen or a View sctesn or a Yiew screan and/or

PHYSICAL

DFR- viaw scroen poper copy paper copy poper ot film copy
CAPABILITY - RETRIEVAL OF DS- whole document  |Full pages, -
PORTIONS, ONLY, OF DOCUMENTS DFR- fult page usually Full pages only Full pages enly

RESPONSE TIME - FROM INITIATION OF
QUERY UNTHIL USER VIEWS RESULTS

DS- 30 min. up
DFR-less thon 30 sec,|

half ta 2 minutes

30 sec. plus 1§ sac.
per 1000 peges

DS+ under 30 sec.
RS- few seconds

- PAP 15
zg:PYOg:ESIL':L!S I?Angélgvlinsqnes'r!. 3t :If Less thon 30 seconds {Less thon 30 seconds {Urder 30 seconds
. 2
RESPONSE TIME - OBTAINING : ” 2E Any zopy fagture, not |Urder 10 semonds,
MICROFILM COPY : for use of the user where availcble
CONVERTABILITY TO OTHER METHODS None Microfilm jockets Usualty jockets and Aperature coeds, in
w AND EQUIPMENT strips only film strips some systems
L learasiLity - procucTion or Good Good Good Good
; OUPLICATE OR ALTERNATE SYSTEM
w os limited
w - - vary limit: - P
CAPABILITY - USER SELF SEAVICE DFR- limited Limited Very limited Yery timited
CAPABILITY - DIRECT BROWSING Good Excellent Limited None
CAPABILITY - USE FOR CURRENT - lone No:
AWARENESS Limited None i e
PHYSICAL EASE IN USING THE DS awkword Good, but subject to | Good, but varies with
[SYSTEM DFR- satisfactory user rasistonce diferent eauipment Neminal
ACCURACY OF RESULTS () Satisfactory Satisfactory Excellent Excellont
: EQUIPMENT RELIABILITY Good Satisfoctory Satisfactory Sotisfoctery
2 ISECURITY AND DURABILITY OF i isf f
S [recoroinG wEDIA Very good Sotisfactory Satisfoctory Satisfactory
(<)
EQUIPMENT DURABILITY Satisfoctory Satisfactory Satisfactory Satisfoctory
k. RN
-
— s S, e

[l

T
el

Jp i

%

S

BEPIRPR TN




. & B
1 . E
kB
MICROFILM MICROFILM MICROFILM COMPUTER L y
EAM PUNCH CARD | NOTCHED CARD SUPFRUINIATURE VIDEO TAPE | COMPUTER-A LLD| mAsS MEMORY ® ; "'
OR 105 MRS oFR[nR DS Jurs prr OR | bs urs [oFr| or [ o5 Jurs brrlon 0s_URS DFR [ or Tbs JURs brr AN
X [-x X [ x] [ x x | X X "' X Ix7] X Vo
DS- 100 0S-Up 10 109 . Yories with dat Varies with dare oo
URS- wp :,p|5 URS-up to 10 Undetermined 1000 w .‘,1.',2,.,'",.";1;', otc. | volume, sarvice, atc. BN
DS- excellent DS- excellent P Peossible, but nat Depends on the : :
URS- None URS- none Very limited None always practicol hosp' computer B
83’5:?.:1,[7:',:\.'“ Excellent Good Limited Very limited Yery limiv.ed )
Possible, but not Depends on the
. None None INA Good elw;n ;rocﬁc:? ‘v;f'.:or::!w
t DS- good DS+ good . L Often requires ends en-the .
URS- limited URS- none Limited Limited ching E::} corputer T
DS- good
. URS- none Limited None None None :
ends on the ’ e
Very good Good None Excellent Popends on .
" PRy ~ Cv
H 110 4 usually 1 usually None No limit, usually E:r,'::;:‘:.’:" ::'
N R
; Extensive Extensive Vories widely Nominal r‘:mm',:dq' :"'1"' eot for &f,’::::‘::' R
¢
. 3:.51:,,":‘:‘ LDJSR.Sf:')"::nm 3 or more 3 or more Vories widel, Vories widely
M Mimlflming and ADP Knowledge of Microminioture tech. Machine ADP programming ADP prgromming
_opergtions noedle sorting Operations
. . . . t
‘ Page image Page image Page image Page image GC:H":':::; ’d:,':d o s::::’,:“;:::d o
@ View screen, Paper or | View screen, paper or Usually view screen View screen and Punch card, grintout, FPunch cord, printout,
¥ film copy film copy only poper copy and video ond video
;L Full page only ' Fulf page only Full page only Full page only Excelfent host Zﬁ,::ﬁ.',h'
: DS.less than 1 min. [ DS-less """’" 1 min, Less than ] min, Varies, averoge is Varies with each Varies with sach
URS- 20 min. up URS- 20 min. up 1 minute system Sy stem
Undee 2 Varies with print Varies with each Varies with sach
- 30 sec. Under 30 sec. TR equipment system system
Under | min, Under | min, S :
DS.- Possible, but Passible, bur
Yos URS-YP.Q: INA None °“‘co.nly hinid ° hla costly o
- Excsilent Very limited Excellent Good . Excellont Excellernt
L4
Y SSR-SF:I:‘J:";M Limited ' Excellent Excetlent Limited, ot present E:f,‘::;:&.’t‘
T BFSQ.S(-‘B“H Good Good Excellent Limited, at present Limited, at prssent
3 Limired None s None Excellent =S *z::'
. DS+ may be resisted DS-may be resisted | Good, but subject fo | Good, but subject ta | v, good Very good
o URS- can be tiring URS- can be tedious user rqsis'anc'o user ruist;wcl: i i
: Excellont Good Satisfactory INA Excallent INA
’ Excellont . | Good INA INA Usually very good INA
Z
2 Unit record machines . Image quality may Requires special core | Re ires spacial care
ks may domage film Satisfocrory Satisloctory rop off oq::; supervision 17;‘" supervision
A
: Excetlont Excellent INA INA Satisfactory INA
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PART C. RESOURCES (1

S ompleted Ry the person mokingd the studyy

FACTOR

CLUE-woORD
EXTRACT CARD

PERMUTED
INDE X

DR | DS _IURS IDFR

DR IDS JURS

RF

COLUMNAR
CARD

DuAL
DICYIONARY

X

X

R 0%

RS

0R )
X

PERSONNEL TO DESIGN AND ASSIST
IN INSTALLATION OF THE SYSTEM

PERSONNEL TO SUPERVISE SYSTEM
AND PROVIDE REFERENCE SERVICE

PERSONNEL TO ENTER INFOR-
MATION INTO THE SYSTEM

INFORMATION ACQUISITION COsSTS

INITIAL COSTS

EQUIPMENT COSTS AND SERVICE
CHARGES

SUPPLIES, SPACE, AND MISC,
COsSTS

PERSONNEL TO DESIGN AND ASSIST
IN INSTALLATIONOF THE SYSTEM

PERSONNEL YO SUPERVISE SYSTEM
AND PROVIDE REFERENCE SERVICE

PERSONNEL. TO ENTER INFOR-
MATION INTO THE SYSTEM

INFORMATION TO BE ENTERED
INTO THE SYSTEM

EXTERNAL INFORMATION
SERVICES

EXiSTING MECHANIZED EQUIPMENT
OR ADP SERVICES

EXISTING INFORMATION AIDS
OR TOOLS

EXISTING COMMUNICATION AND
TRANSPORTATION SERVICES

SUITABLE SPACE

CURRENT CAPABILITY (availabitity of)

ELECTRIC POWER
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PART C - RESOURCES ¢ comimmmmy

s .
S e,

FACTOR

MICROFILM

STR

MICROFILM ROLL

iP MECHANIZED

OR ! DS

-X

- X

URSDFR{ DR

oS
X

Q?EF

X

MICRCFILM ROLL WICROFILM Craip
PHOTO0-0PTICAL AUTOMATLD

FRIOR [03 irs BFR| oR (05 Tomv Bis

X

X X 1-X X |-x

INITIAL COSTS

PERSONNEL ToO DESIGN AND ASSIST
IN INSTALLATION OF THE SYSTEM

PERSONNE L TO SUPERVISE SYSTEM
AND PROVIDE REFERENCE SERVICE

PERSONNEL TO ENTER INFORMATION
INYO THE SYSTEM

INFORMATION ACOUISITION COSTS

EQUIPMENT COSTS AND SERVICE
CHARGES

SUPPLIES, SPACE, AND MISC,
cosTs

CURRENT CAPABILITY(auuabuuy)

PERSONNEL TO DESIGN AND ASSIST
IN INSTALLATION OF THg SYSTEM

PERSONNEL ToO SUPERVISE SYSTEM
AND PROVIDE REFERENCE SERVICE

PERSONNEL TO ENTER INFORMATION
INTO THE SYSTEM

INFORMATION TO BE ENTERED INTO
THE SYSTEM

Y
EXTERNAL INFOQRMATION
SERVICES

EXISTING MECHANIZEQ EQUIPMENT
OR ADP SERVICES

EXISTING INFORMATION AlDS OR
TooLs

EXISTING COMMUNICATION AND
TRANSPORTATION SERVICES

SUITABLE sPACE

ELECTRIC POWER
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