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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- 

sonnel 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- 
putes and that his conventional files will serve 
mainly as depositories for selected original docu- 
ment having legal or archival value. Today's 
records managers should therefore survey every 
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existing record series fer 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 management in developing an 

orderly schedule for the conversion. 

Other Machine Indexing and 
Retrieval Svstems i 

While most of the microform equipment de- 

scribed in chapter III is designed primarily for 

storage of documents or data in miniaturized 

form, some also have the capability 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 

fetrieve 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 cannot be moved from one loca- 

tion to another. nor rearranged or changed. (For 

further information. see chapter III.) 

Microfilm Chip, Automated. This equipment 

has about the same capabilities as the system de- 

scribed immediately above. The use of the chips, 

however, does make it possible to insert and delete 

individual pages. (For further information, see 
chapter III.) 

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 ITI.) 

Microform-Computer Combinations. Var- 

ious types of microform equipment can be linked 

cither directly or indirectly to a 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 

HI.) 
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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 when do I 

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: 

a 

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 purfoses as answering cor- 

respondence. processing applications, and 

preparing reports. 

Subject files and indexes relating to written 

text and used for obtaining any information 

that might aid in handling a current task 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. - Do mg ern e i r e eaes 

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 nor 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 Surcvey— 
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 typed, 
handwritten, printed, or graphic material. The 
data appearing on these forms, together with the 

See nee eS a 

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 looking 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 tables. 

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 filled-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.” It is 
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. 5 
evaluation factor, which is reversed), But it is 
not mefely 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. 
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These are some of the basic concepts inveclved 
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 
8 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 ta- 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 Jare 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 bottéin of thé 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. 

Factor 4:"Time Presently required for looking up, 
searching, etc., irformation or data at this facility 
is mainly attributable to limitations of conven- 
tional methods." A “yes” vote is used here only 
when it can be determined 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 workload, (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 §: “The intormation 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 against a 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 possible 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. 

— 
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SAMPLE FORM FOR EVALUATING INFORMATION RETRIEVAL 

SYSTEM POTENTIAL—INFORMATION FACILITY 

  

  

EVALUATS™ S NAME 

Evaluating Information Retrieval System Potential CC LOREG & AAPOMNE. 

INFORMATION FACILITY pare G -~ 3- XX   
    
ORGANIZATION ANO FACILITY 

NAME AND ADDRESS OF ORGANIZATION OF JURISOICTION e OF RECORCS 

  

  

    
{7 lotmes Sreeily) . 

(Wirovoers (7) ARGS i 
  rDev _ cA 

. of 4 , 0 , CONTENTS OF Saye : ‘e , Meg 

7 . . ‘ 79 A, Acacorrve- 

(yntinl leant tuba 

  
  

WO. (Nel) OF EMPLOYEES [Bul OING AND RGOM WUMOES 
ar FACILITY <9 Ln G00 Le. , ;. fat dy 39290 

v 

USAGE DATA (Estitdhted manhours spent annually in loaking up, searching, extracting or corm 'aling informitiay ordota a this facility) 

  

  

  

  

  

PRIMARY USERS ANNUAL PRIMARY USERS ANNUAL 

(Organization & Unit) Joe TITLE MANHOURS (Organizatinn & Unity 238 TITLE MANMOURS 

OC bumey Kb ‘aPorrw-|/000 £ _ daw Ltr law cbrh| £009 

aeaalosre Kfar | cBtermeag {500 Rave ptrwarsy Tibranian Lodo 

EVALUAION FACTORS . 

  

  

  

  

  

        
  

  

1. Annual Additions Equal or Exceed: (Circte applicable ietrer, if any) 
@)25,000 poges, if system is used mainly for storage of written information. 

b. 1900000 characters, if system is used for storage of precise dota such as 

nomes, numbers, efc. 

¢. 2,500 individual items, if system is used mainty for storage of grophic, 

pictorial, 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, searching, extracting, o¢ correlating 

information oc daca at this facility. 

3. Information will be ia continuous use foe less than § years and two man-years Vv 

    
  

    
or more are being used for looking up, searching, extracting, o¢ correlating 

information or data at this facility. 
  

      4, Time presently required for looking up, searching, etc., information of data 

at this facility ts mainly atrribucable to limitations of Conventional methods. 

        
§. The information maintained at this facility could be readily obtained from 

other source($) (Specify sources and locations under remarks )e       
  
CONCLUSIONS 
  

A. Modern information retrieval seems a likely possibility. 
  

  

B. Likely thot present o¢ improved conventional mathods will suffice.   
  

C. Likely thot present of improved conventional mathods will suffice; HOWEVER, also con- 

sider modern information retrieval systems (particularly those which use inexpensive equsrent.) 
  

  

D. Consider discontinuance of sither this or other duplicate facility (ies) , and if duplication 

ia widespreod, olse consider possibility of a central information service or facility. 

  

  

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

  

  Si
es
ta
 

  

INSTRUCTIONS - Prepare one of these Decision Tables for each file station, record collaction, tadaw file or other information 

facility of the installation being sur ed. Where reference is made to user man'ours, specity those spent by employees of the 

facility as well as any spent at the facility by personnel from other organization units. Answer 95° * of NOM in the ape 

gPropriate column opposite the Evoluation Factors te indicate the existing situation, . : fee a ce ee ce _— 

Compore your overall findings with those In the columns under the KEY. (A dash indicates that i makes 09 dilfeeence whether 

fhe answer (o that evaluation factor.is Yes ot No.) When you find a column the! duslicates your onswars, place a check mark 

ot the top of the column (preferably with a colored pencil) . Follow the oppropeiata cotumn down inte the Canclusions column 

and circle the oppropriate X. 

  

   

“ 
- 

—
~
   

Figure 36 . 

. 56 

    

 



      

q 

. 

  

ite eee Sale el re eo eee } . ~ 

Conclusion C: “Likely that improved conven- 
tional methods wil] suffice; however, we should 
also consider modern intormation 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 *ither 
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.” This is 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 lesythan 5 percent of their time in such ef- 

_ forts, it is unlikely that information retrieval can 
recover enough of the users’ time to pay for the 
system. 

Factor 2: “Current information facilities are in- . adequate for one or miore of the following rea- sons." These represent disadvantages or de- 
ficiencies of conventional systems from the view- 
point of the users. Often theee 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 taster 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 type often exist 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 and equipment are the 
Problem, rather than something else; for example, 
man-hours spent reading and examining docu- 
ments after they have been 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 bottom that is not part of the deci- 
sion table itself but is supplementary in nature 
and is included for the following reasons: 

© To make sure that the person making the 
study does not conftise incre inconvenience 

“with inadequacy and thereby erroneously 
mistake the former for the latter in evalua- 
tion factor 2, 
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Evoluating Information Retrieval System Potential 

4 
USER NEEDS 

DATE 
GQ - 3- XX 
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BROAD TYPE OF INFORMATION 

. 

4 

. ’ 
5 

2 
t 

J * a 

SERS JOB TITLES Exc tude 

- : 
’ 

ORGANIZATIONAL UNIT versonnel assigned i Gperete UM PHYSICAL LOCATION esrimaceo PAIMARY SOURCES OF : 

¥ : : BER 
. LLAIS INFORMATION 

: ~ 

in tion facilities) 
MAN TOMBS 
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ye A °   
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e
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3 Fiver dlr Vuairira ofp | 
ES Lhe Yaar 13 VW D116 “ 

Ag EVALUATION FACTORS 
re 

[ves er xO | 7 _KEY 
af 

: 1.5% of more of users® total man-hours ( minimum | man-year) are being spent in looking 
Coe 

, searching, extracting, OF correlating information oc data, 

5 2 

(*Users include al! persons who personally do the jooking up, searching. extracting of 
ly NIN s 

correlation, EXCEPT those asstgned fo operate the [Information Facilities) 
- |v Y{N 

Qi. 4 

  
2, Current information facilities are INADEQUATE fer one or more of the following 

reasons: (Circle any that epply) 

A. Pertinent documents or faformation are reaulorly being missed or system produces 

#09 much non-relevant material or infarmation- 

ystem can furnish documents, only, whereas users would like to receive only : 

YIYIN(NIYLYIN 

ponions thereof,or precise aorta. 

© ystem connof satisty need for tatrieving precise data and correlating it. 

3, Much faster retrieval speed is needed than could ever be achieved under present : \ 

i 

YN) NIN NIN} NIN 

{ | y_4t- 
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e
e
t
 

te 
Le 

      
  

          oc any other conventional method,       
4, Time presently spent in looking up, searching, extracting, of correlating information 

of data is mainly attriburable to limitations of conventional methods. 

CONCLUSIONS 

A. Modern information retrieval sy 

B. Likely thot present or Improved conventional methods will suffice. 

C. Likely that present or improved conventional methods will suffice; 

j i tion retriey. 
srticularly those whi 

                  
          stem seems a likely possibility       
  

            
      

HOWEVER, olse 

use inexpensive locls)         

  

          

  

          

  

      D. Other (Specify and explain) 

      
INCONVENIENT 

T DIFFICULT TO OBTAIN ACCESS TO INFORMATION 

oirricull 
FEATURES USERS PREFER TO SEARCH BUT FIND SYST 

Features NOT necessarily "WseRs MOT ROUTINELY INFORMED OF NEN I 

attributable to limitations _— 

of canventianal methods. \ *e R ( Specify and explain) 
? 

CHECK ANY THAT APPLY.) , 
7 

Theeded to collece daca during the course of surveying indt vidual | 

faring information of vata. Summarize your 

ed at the installation being 

    
EM DIFFICULT TO UNDE

RSTANO OR USE 

FORMATION PE RTAINING TO THEIR WORK 

  

        
  

  
      

        

  

    

  

TINSTRUCTIONS - Prepare as many of these Decision Tables a 

user groups to estimate manhours spent in looking up, searching, extracting, of core 

figgings by preparing one Decision [able for cach of the broad, simular types of infomation requir   
9 indicate existing corditions.       

surveyed. 
Enteg **YES"* or "NO" in the column epposite each of the Evaluation Factors ¢ 

Compare your overall findings with those in the columns under KEY" until you find a set that marches yours * place a check. “3 

mark at the top of that coluinn ¢ preferably with @ colored pencil) , Follow the selected column down to the ** CONCLUSIONS” : eee ok 

and circle the appropriate X. 

Lod 

Figure 37 
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® 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. 

e To supplement the data in evaluation fac- 

tors 2 and + 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) 

tecords management handbooks Subject Filing, 

Files Operations, and File Stations be reviewed, 

in any event, before undertaking the preliminary 

survey. 

When conducting a preliminary survey, the 

study should hegin with a look at the information 

facilities. However, the findings should he organ- 

ued on the basis of the broad types of information 

needed rather than by organizational elements or 

aan : ee we eee RD AR a 1 " 

file stations. The reason for this is that only in 

tare instances is any particular type of informa- 

tion of interest to only a single organizational ele- 

ment. Further, the information is often drawn 

from more than one source, and the same infor- 

mation is usually found in mere 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 information 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 largé 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 cetailed 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 system 

This handbook does not attempt to cover all 

these phases, but instead concentrates on those 

matters peculiar to information retrieval or those 

presenting special problems in designing, install- 

ing, and operating an information 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 complement 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. Considerable 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. 

Observations. Some of the data needed to de- 
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termine system requirements can be ol 

through on-site observations. Data such < 
rent file size, physical characteristics of t! 

ords, anc the age of the current collection 1 

obtained in this mmner. Personal observa 

needed to ensure a good understanding of t 

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 r 

Data such as «work volume, man-hours ust 

record inventories may appear in existing r- 

Consequently. the perscen conducting the 

should look over the existing reports and 

them whenever pceesible for obtaining + 

data. Also, of course. data gathered in conr 

with the preliminary survey should be used 

phase of the study. 

Work Counts. While work counts sho: 

used sparingly, they may be essential for ¢ 

ing data not ccntained in any existing repo 

available 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 tir 

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 techniques 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 examples of questior 

that might be cmployed for collecting in: 

tion regarding user needs. Both the items 

form and question sections would mor: 

likely have to he modified or rephrased tc. 

the questionnaires 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 Tecommendations. 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 wall 
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 questions, such as numbers 4, 7, and 
916, may be designed to produce clues rather 
than complete answers and explanations: and 

therefore, these queries require follow-up discus- 
tions with individual users to obtain a full under- 
standing of the situation and its Possible impact 
on an information retrieval system. 

User’s Report, Work Unit Information Re- 
quirements (Figure 39), This second qJestion- 
naire might be used to 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 prececiure. 

~_ 

To decide how many tasks or work units are to be 
Teported 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. 

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

3. If the individual tasks or ‘ork units are 
usually longer than five days, complete the 
form to show the related 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 needed, 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 getting the needed in- 
formation, the techniques used, and the 
man-hours invelved. 

~~“ 
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SAMPLE QUESTIONNAIRE FOR USER'S REPORT ON - 
GENERAL INFORMATION REQUIREMENTS 

  
  Complete eoch of the quesiinns te an 

USER’S REPORT the best of your knowladgs. Enter 

INFORMATION REQUIREMENTS, GENERAL MN Afor questions, when not 

orgbecoble, 

tN awe 

  
ge Tate   r 

PRIMARY OUTIES OR RESPONSIDILITIES 2. VO LENS TO Se Teme IM THIS WORK 

esa   
4. ANY SEASONAL OR OTHER PERIODIC FLAK FERIONS, WHEN INFORMATION NEEDS “EUO “MINTO ACES 

Cl NO im ves (identily) 

$3. ARE THE TASKS NO INFORMATION OR DATA REQUIPEMENTS DESCRIBED IN THE ATT ASHED SHEERS EEE ROT WORw UNIT 
INFORMATION REGUIREMENTS® TYBICAL » 

no [ves fexplainy 

@. MOW 13 THE INFORMATION OR DATA GENEMALLY USED IN COMPLETING YOUR WOR ASSIGUUENE © 

C} OIRECTLY INCORPORATED IN THE END PROOUCT C] OTHER 

Q DIRECTLY INCORPORATED IN THE ENO FRODUCT 
ad BACKGROUND INFORWATION 

7.00 YOU PREFER TO 00 YOUN OWN SEARCHING OR INFORMATION LOOK-UP, RATHER THA HAVING TOVEDUE TR & 
MACHINE DO IT FOR YOU ® 

CT NO (] ves cexpteny 

€. CHECK APPROPRIATE MOXES AND COMPLE*E ITEMS BELOW TO INDICATE NET TIME CF USON ALLY TEEN «4 OBTAINING 
INFORMATION AT AN INFORMATION FACILITY ( INClute time Spental yourdesk ar work sfofion and pervmnal ftlozy   
  

  

MONTHLY 
acrevity cuecn Tem TITLE OF INFORMATION Lecatioy 

FACILITY OF SOURCE No OF ToTau 

Times | HOURS 

GENERAL SEARCHING FOR INFORMA:   TION CONTAINED IN Wee TTEN TEXT 

  METRIEVAL OF SINGLE SEN “ENCES. 
PARMAGHAPHS OR OTHER STATEMENTS 
CONTAINED IN WAITTEN TEXT 

  METALIEVAL OF GRAPHIC OR . 
PICTORIAL MATTER 

LOOKING UP, COMVING, EXTRACTING, 
OR FURNISHING DISCAETE DATA 
(Such as names, meanders, dates, and 
quantitative or Qualitative datay 

  
LOOMING UP CORRELATING, COM: 
PaRING, REARRANGING OF OTHER? 
WISE MANIPULATING DISCRETE 
Cate 
  

  SCANNING PERIOOIC ALS, REPORTS+ 
ANO OTHE WATERIAL TO MEED 
ABREAST OF LATEST OEVELQPUENTS 
IN YOUR FIELD       
  
®. GENERALLY ARE PRESENT RETRIEVAL SPFEOS ADEQUATE FOR NEEDS © ME OUIFED DEsSIW#“4 OLE 

TIME 

Cre mi FACTORS: 
        

  
1 ANSWER ABOVE IS'NOl IDENTIFY INFORMATION THAT NEEDS ROTRIEVAL TIME RECUCED 

=     
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SAMPLE QUESTIONNAIRE FOR USER'S REPORT ON . 
GENERAL INFORMATION REQUIREMENTS 
  

  

  

lO. SAL YOUR METHIRVAL EFFORTS HAMMCHEL DY ANY OF THE FOLLUMING CONDITIONS (thot hia     
oO FILING AND’ Of INDE AING NOT KEPT CURRENT LJsemres CLASSIFICA HHO OM ET RIG SUNT 

IS INCFFEC TIVE 

C) INSUFFICIENT IMFOQUMATION OM DATA COVERAGE MONE THAN ATT a COC MINS SETA HS PELE VANT 

  

INFORMATION OF FATE AGT tag pertgett 

DIFFICULT TO GAtN% PeySIC AL ACCESS FO INFORMATION A GREAT OES DE fear mr Ona tro Te cate 
OR DATA FOUND 1% USELEST 24 OF ELC ANT . - 

f 

PHYSICAL FORM OR FORMAT OF MATERIAL If RRANGEMENT OF FILE SP GUENCE OF NO SURSERY 
INCONVENIENT TYPE FICE 19 HOT MELE SUNTFD TO rGUS HEECS 

C) FILE NOT READILY BROWSABLE CC OTHER PROBLEMS 

C3 SUBJECT CLASSIFICATION OR INDEXING SYSTEM OUFFICULT 
TO UNDERS T4HhD OR USE 

  

11 weaT MAS BEEN THE EFFECT OF THE S8OVE PROSLEMS ON YOUR WORK AND THE EFFICIENCY CF THE 2EFIC 

  

  

(2 WHICH OF THE FOLL COMING CONDITIONS HOST CLOSELY COARESHONDS TO THE SEARCH OFS IL TT 695 WEED WHEN 
RETAIEVING INFOUMATION BY SUBJECT? ° 

RMETMIEVAL OF ALL DOCUMENTS OR OTHER RECORDS THAT mi 
POSSIBILITY THAT A CONSIOER ABLE SMOUNT MAY PROVE TO B 

{ to avaid the pusstbitty of overlooking any relevant maternal) 

  

MT DE CONSIDERED ©. FY ANT TO TMH QUERY AITM THE 
NONRELEVANT 

  

RETRIEVAL OF Sie THOSE DOCK UMFNTS CONTAINING THE SPECIFIC INFORMATION C? DATS CESCMINED In THE SUERY 
WITM THE POSSINILITY THAT COCUMENTS OF VARYING CEGREES OF RELEVANCE MAY Wave MF EN UISTED 

(fo avoid retrieving more material than ia really needed of can be readily used.) 

oO OrKER (explain) 

  

12, WHICH ONE OF THE FOLLOWING DEGREES OF SPECIFICITY OR DEPTH OF SUBJECT MATTER ANE AEOOWN FOR Hate TEN 
INFORMATION MOST CLOSELY CORRESPONDS TO TOUR NEEOS? 

Cer SPECIFICITY - BROADER THAN THE SUBJECT BREAKDOWN IN THE TABLE OF CONTENTS OF A TERY SCTH OM 
MANUAL 

MOOERATE SPECIFICITY AQUGHLY EQUIVALENT TO THE SUBJECT BREAKOOWN IN THE TABLE DF CONTENTS 
OF A TEXT DOON OF MANUAL 

Cl) sre» SPECHFICET Y -MORE SPECIFIC THAN THE TABLE OF CONTENTS OF & TERT 800K OF VAUAL 

  

14, ARE THERE anv PARTICULAR FUNC TIONS OR WORK PERFORMED BY YOUR GAGANIT ATION AHICM YOU BDELIE-® COULD BE 
SUBSTANTIALLY IMFROVEO OR PERFORMEY AT LESS COST THROUGH THE APPLICATION CH ATTEN TRON ATION 
ME TAIE VAL TEC HRIQUES?® 

Cc] NO Cc yuS (expiain) 

   

  

  

BRE THERE SNY PARTICULAR TYPES OF ARTICLES, REPORTS, OR OTHER RECURRING MATERIA: BSROUT WHITH = OU 
NEEO TO @€ ROUTINELY INFORMED APOUT IN ORDER TO KEEP AGAEAST OF THE LATEST CEVELOPMENTIIN YOUN FIELOP 

CJ NO C] ves (describe) 

  

te, SAE THERE arty INFORMATION OF DATA TILES NOW DEING MAIN TAINED, WHICH MAY NOT HE NCR CL S0F At IE ATION 
HE TAIE VAL SYSTOM WERE INSTALLED p 

[_ ]xe { | yrs ciently) 

a , = 

v     

Figure 38 (Continued) 
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SAMPLE QUESTIONNAIRE FOR USER’S REPORT ON 

WORK UNIT INFORMATION REQUIREMENTS 

  

  

  

Conpiete e2c4 of tha quest ene te the 
USER'S REPORT 

WORK UNIT INFORMATION REQUIREMENTS 
    pour hnom’edge Enter N & ter questions, whe 

rata;pi-ceble.   
  

  

NAME JOO TITLE oaTe 

es 
ca
e 

   

   
   

  

     
   

   

    

   

  

    

   

      

   

    
  

1 OESCRIBE THE TASK OR WORK UNIT THAT CREATED THIS NEED FOR INFORMA "1 3N   
2 WHAT waS THE OUTPUT? 

  

2. PRIMAAY CHARACTER OF INFORMATION TOUGHT! 

WRITTEN INFORMS TION 
GRAPRIC OR PICT ONIAL VATO ER 

(correspondence, directives, reports, and publicatians) (maps, derinds, and ph tcaapha) 

QUANTATIVE QUALITATIVE AND OTHER DATA specily 
oO (statistics, performance standards, costs, size, color, shape, ete] ormem(sprciiyy 

T WHAT PARTICULAR IDENTIFYING FEATURE, CESCMIPTIVE TERM, IP OTUER VIC ANS SEMVED AS TE © Sisk ay BASIS 6 GM 

IDENTIFYING TME INFORMATION OR O4TA SOUGHT (specify whether primary aocumentt of record tile: mene of numbers, names, 

titles or nunbers of other people, places or Gungs, subject topics; quuntitative data. vtec + 

    FPatN aL FILES 
3 IDENTIFY THE INFORMATION O27 DATA FACILITIES OM SOURCES USED INCLUTING   nT 

PMYSICAL FORM 

OF MATERIAL 

  
  

TITLE OF INFORMATION SOURCE ORGANIZATIONAL 3ND PrySIC AL COCATION 

  

  

  

  

  
  

@ WAS ASSISTANCE RECEIVEO? IF VES, ENTER NAMES OR TITLE AVO TUSAIZATISVAL LOCA TION 

NO ves   
7 TYPE OF PERSONAL SEARCHING PERFORMED MANMOURS SPENT 

  

GENERAL SEARCHING FSA INFORMATION CONTAINED IN WAITTEN TEXT 

    

LOOKING UP COPYING EXTAACTING OR FURNISHING OISCRETE DATA | 

  

LOOKING UP CORRELATING COMPARING REARRANGING OF OTHERWISE MANIPULATING 
OMCRETE OATA     
OTHER (speeily)     

0 METHODS AND MATERIALS USED IN PERSONAL SEARCHING! 

CJ xSeenes CONTENTS OF FOLOESS SH CTHER SOCUMENTS 

oO USEO SUBJECT INDEX CARDS ARRANGES BY SUBLECT TCEICS 

  

  

, SCANNED CONTENTS TF FOLOERS OM DTW ER DOCUMENTS 
DO USEO Pay re vines aND/OR 0 SRR ANGE BY MAVES 72 U MAOENS OF FESPLE, PLACES, OR THINGS 

OD BROWSED ENTIRE DOCUMENT FILE (jee (specify) 

© OW LONG WAS IT FROM THE TIME YOU INITIATED ACTION 1) HOW GU TROY GI, 7 9U SO-UALLY NEGO THIS INFORMATION 

TO GET THIS INFORMATION Of DATA UNTIL YOU OC@Ta4INED IT? INF OM@M«MA TICN CR OBTAT 

1) TOTAL MANHQURS TOU PERSONALLY SPENT ON COMPLETING THE TASK OM MORK UNIT OURS MINUTES 
  

INCLUDING THE TIME SPENT ON OSTAINING INFORMATION OF DATAT 

    
  

12 MOW SUCCESSFUL WERE YOU IN OF TAIKING THE NEECED 19 NEEO FIT Teetg HER AA TION: 

INFORMATION OA DATAP 

L]oeranes ALL OR MOST OF IT 

IMPORTANT INFORMATION OR DATA APPEARS TO HAVE eee a SIGNIFICANT 

BEEN MISSED coricak (4 

[ol sronmation OR DATA WAS NEVER FOUND LJ vereeree 

[Jermes apecutyy - - sees - -a - : CJ emens 

  

      
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 related 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 self-explanatory, the following notes 
_are offered to assist in its use. 

# on 

"Part A, Input agd Storage. In 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 hut 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 optimum 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 intellectual 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 in computer mag- 
netic tape form, the possibilities 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. 1n 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 equipment to he impractical 
and another to be ideally suiled to the situation 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 

-——s 
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SAMPLE FORM FOR SYSTEM REQUIREMENTS WORKSHEET 

  

  

TYPE OF INFORMATION 

SYSTEM REQUIREMENT WORKSHEET 
“OTF TAA TICN FACILITIES INVOLVED 

  

NAMES AHO LO™ AT! 

  

  

  

PRIMARY TYPE OF COCUMENT OR RELTAD: 

WRITTEN O INFQRMATION 

sf pate nares. 
re. cates, els} 

“Oo atsan specify) 

  

Re APMIS OF 
ercroRiaL 

PART A- INPUT AND STORAGE 
  

1. PHYSICAL 
0. DOCUMENT S127 AND FORM 3X5" cards, §NED' 8? shocis. 

6x99 bound bas. rfc.) 
  

  

  

  

  

CHARACTER: 
Db. AVERAGE LENGTN OF INPUT DOCUMENT OR RECORD SEGMENT 

Document 
istics t be (muombee of page, tf text; number of characters or tines, Uf difa, cle} 

or record fo 
entered into the <. LENG TM OF LONGEST INPUT DOCUMENT OR AFCOAD SEGMENT 

system) (number of pages, if text, number of characters ce liner, if data, etc) 

NO. OF DOCUMENTS OM AECCAG LaiTs TOTAL PA TES, CHARACTERS GR 

2, FILE SIZE a PRESENT 
NES 

FACTORS ( of GuAN TITY 

information or Oo estima VED 
data to be stored) 
~ 

3. INTELLECTUAL 

CHARACTER- 
ISTICS (of 
information or 
data to be stored) 

QuaN TITY 
IN TWO VEARS 
  

C. estima TED 
QUAN TETY 
IN FIVE YEARS 
  

d, MONTHLY 
sRowtn       

€. OBSOLESCENSE FACTOR (period of event alter which du unert cr fre ond ia no | eder needed) 

  

f. AGE OF CURPENT COLLECTION 

@ ESTIMATED TOTAL NUMBER OF INDEXING TERMS, Tye eoests @, ESAT E AVERAGE NO. ASIGNED 
STYAIBUTES, ETC. IN INDER VOCABULARY i o 

+ 

ce COC LYENT SF ALTO 

  TONSTANTAY 
CHANGING (staece 

ostiNary 
Data TE 

. SCORE AND FPaNGE 
OF COVERAGE: C] ssrncn OC vere 

©. MEANS USED TIICENTIFY ANO OF CESCAIBE OOCUVENT T5 FECIITS PHIO®’ YO SECEIPT BY FACILITY 

(ffl oe number, nithor, abstract, case on record number, fr.) 

OB srapiLity CF FIELO: 

  

C. CEGREE OF COMPLE SITY: 
COMPLER 

  

SIMPLE OATS 

  

  

TEGAEE OF GL CL NDANCY OF INFORMATION C9 DATA A tery THE PILES 

Luce wocEemare “tse 
  

GEN TENT OF INBUT EVALUE TIC’ OF SCREENS NEEL EI 

  

4, SOURCE 
FACTORS (of 
information oF 

2. ABILITY OF SOURCE TO FURNISH IDENTIFYING, SESIEIT TS £, IY TIMER TATA ON MACHINEABLE FOMM 

  

b, EXTENT OF DUPLICATION 
  

  
  

  

          
    

  

    
  

  
    

  

   

data to be stored) - os 

nea. won rire ce [ESNEANINY 
OUPLICATED DATA mucM Lonation go tree UNOE® 

CONSIDERATION 

o CEMT OF DOCUMENTS CM DaTS 

ientit.e. ~ 

wee ee a Jee -- ns 

a. 
wo IB. hw G TEAMS, AND OF 

S$. CHANGE 
. On, ADIEO TO, OF CELETED 

~~. FACTORS — ~ - - wel ce ete a 

      
      

eh 
E
R
E
 aE
 

ie
 

  

ig
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SAMPLE FORM FOR SYSTEM REQUIREMENTS WORKSHEET 

  

  

  

  

  

  

                
  

  

  

PART B-RETRIEVAL AND PRESENTATION 

& VOLUME MONTHLY RETMIE VAL ALTIOITY 

1, SEARCH 
Otuvents . “0. GF COCuvENTS. 

ACTIVITY Boo ORGANIZATION AND LOCATION TYPE OF ACTIONS “0 Pacts on CHAMACT: 
FACTORS users E23 FETE VED 

, 
a 

i B. PuvSiICAL DISPER- | SAME FLOCR, SAME QUILOING save BLOG. COVPLE® 
{ SION OF USERS SAME BUILDING 

{in percentages } % Z % 

C. SEAMCM ACTIVITY PERIODIC FLUSTUATIONS-IF any (describe) 

a. WRITTEN INFORMATION 

2, SEARCH SEAACH SPECIFICITY! EXTENT OF CORRELATION REGUIFES AVER ASE NO 2F 
INCEM TERMS USEO INTELLECTUAL (subject) PER SEARCH 

CHARACTERIST- 
ics Orow QDwoonrare QO xt2~ Osone Qeoew DJmoonnare O~ta= 

b. DATA RETRIEVAL 
  

  

  

COMPLE AIT Y: EKTENT OF CORMELATION REQUIRED BVEMASE 3 OF 
data) DATA "14s BEw 

SIMPLE MODERATELY COMPLEX c RETRIES AL AS TION     Oo Clcommeexs Qlnene [Jrow (Jwoverare [Ju10~ 

C. IOENTIFYING FEATURES TO BE USED TO IDENTIFY INFOMATION [d. CTHER (Specity ) 
(neme, number, document or record title, place ar thing, attribute or 
other index term, ete. ) 

  

    

a. TYPE OF OUTPUT (Selected date ne facts, document no’ s., whole documents, selected purtions, etc.) 

3. OUTPUT OR 
PRESENTATION,   

  

  

  

  

  

        

  

  

  

  

  

  

      
  
      
          

    

  
    

(physical « 5, METHOD OF PRESENTATION OR CISPLAY (rmnual display of document no 8. on ides records, efc.} 

acteristics needed! 

OR DESIRED) c. tween (describe ) 

3. SPEED 
4 SERVICE MAXIMUM PEAMISSIOVE MAMIMUM BATCHED IF a SEP aA ATE SOK UME UWT REF ETENCE IMOEY 

BERICO BETWEEN TIME IN: PADCESSING OF FILE WERE TO GE .SES, GIVE VATINGM 
REQUIREMENTS FORMATION, O4T SA QUESTS PEAMISS- PERMISSIBLE TIME FOS: 

q RECORO Pivst RedueaTED lle 
AN . 3 = 7 

DELIVERED (specily daily or weekly j seamen oF a DOLUMEN® 

5b, CONVERTASBILITY AND COMPATABILITY WITH OTHER AGENCY SYSTEMS @ ECUIOVENT 
(if essential - describe ) . 

C. ALTERNATE SEARCH METHOOS (if needed- explain) 

d. USER SELF SEARCHING: 1 none OC ossimacce I] cssenrrean 
@. sRowsasivity (describe special needs, if any) 

f. cuRpRenT awameness (if needed oO desired, indicate type and frequency of service} 

@. OTHER SERVICE REQUIREMENTS (describe) 7 

. ; @. ACCURACY OF EQUIPMENT OM DEVICE (explain) 6 equieveny S2Ltaeite 

‘ 5. QUALITY 
q REQUIREMENTS . [J rvenmae C] ecurrcau 

1 C. PROTECTION AGAINST LOSS OF d. WRITTEN INFORMATION RECALL: F&ECISION FETIO: 
INFORMATION OR OATA STORED: 

gO ROUTINE PRECAUTIONS Qo HIGH RECALL oO OTHEn (speciiy) 

oO SPECIAL MEASURES NEEDED CO stan precision co 4 

- @. CURRENCY FacToR (specify how up fo date the otHER QUALITY AF DUITEMENTS- 16 ANY . 
information mus? be ) 

a 4s 
* - fa - . ~ nee — — ee ee 

wv 
———— ‘ 

Figure 40 (Continued) 

ld vot 

67 3 

4 . 

! 

3   
 



2
 

t
e
s
 

    

      

SAMPLE FORM FOR SYSTEM REQUIREMEN 

    

3S WORKSHEET 

  

  

PART C-RESOURCES 

CURRENT ANNUAL INFORMATION COST (Complete! his part to summarize total current informatian ratrigval resources wad coats, 

‘which need fo be token into consideration, whan develocing the orecosed system 

Enter N/A for any item not applicable. 
  

  

J. PERSONNEL 2. SUPERVISION AND OPERATION OF INFORMATION FACILITIES 

  
costs 

b OTHEA PER 

4 

SONNEL COST INVOLVED IM STORING AND RETAIEVING THIS vata { 

‘ 
1 { 
! TOTAL ANNUAL PERSONMEL COSTS 

  

2. EQUIPMENT @. MENTAL COSTS, IF ANY 

  COSTS AND 
SERVICE 
CHARGES 

b. DEP AECIATION 

  

Cc. MAINTENANCE 

  

d. OTHEN EQUIPMENT COSTS 

  

TOTAL ANNUAL EQUIPMENT COSTS     

3. SUPPLY a. 

costs . 

TOTAL ANNUAL SUPPLY COSTS 

  

4, SPACE AND 
MISCELLANEOUS 
costs   @. SPACE 

B. MISCELLANEOUS COSTS 

a 
reo 

TOTAL ANNUAL SPACE AND MISC. COSTS 

  

5.4 TOTAL GROSS CURRENT ANNUAL COSTS to be 

5.2. LESS ANNUAL RESIDUAL COSTS,1F ANY FOR SERVICING EXISTING INFORMATION FACILITIES, 

WHICH MUST STILL BE REFERRED TO AFTER NEW SYSTEM IS INSTALLED 

EXPENDITURES FOR STORAGE AND RETRIEVAL OF 
&. AQJUSTED GROSS CURRENT ANNUAL 

INFORMATION, WHICH ARE AVAILABLE FOR APPLICATION TOWARD COST OF NEW SYSTEM 

7. ESTIMATED COSTS attributed to NOT being able to RETRIEVE and/or manipulate information 

WHEN NEEDED. 

g. TOTAL Entimoted net annuel expenditures, whieh eve available for application te cost af 

preposed information retrieval system (add itera 6 through 8) 

prey 

  

(describe ) 

VALUE OF USER MANHOURS, which could be saved, 

tehen inte consideration In develepment of the 
ed system items j through 4 ) 

if modern information retrieval aystem was instalied 

  

CURRENT CAPABILITY 

1. PERSONNEL 
@. AVAILABILITY OF PERSONNEL TO DESIGN, INSTALL, AND PROVIOE TETHMICAL SUPERVISION OF ON 

INFORMATION RETRIEVAL SYSTEM , 
  

PRESENT JOG TITLES 
EDUCATION, TRAINING, AND 

ENMPERIENCE 

@AESENT ' 
Grace ASSIGNMENT 
  

  

          
    
  

68 

Figure 40 (Continued) .     
  

  

 



— 

    
- 
t
i
e
 

SAMPLE FORM FOR SYSTEM REQUIREMENTS WORKSHEET 

  

  B. AVAILABILITY OF PERSONNEL TO OPERATE AN INFORMATION RETRIEVAL SVATEW 

  

  

  

  

se 
n
e
 
e
n
e
 

em
 

  

  

      
  

  

  

  

  

  

  

  

      
  

  

1. PERSONNEL PRESENT JOB TITLES GRADE! FOUCATION, TANG. AND EXP, PRESENT ASTIN VENT 
{ Continued) 

. 
a. AVAILABLE FULL TIME _- 

2. MECHANIZED 

EQUIPMENT Qu aN: TANNED ON j rity NAME AND MODEL LOCATION RENTED 
¢ 

£ 
4 . 

dD. AVAIL ASLE PaAT TIME fuse the sane colurm heads above ) PEMOD HOURS 

I 
5 

- i 4 3 SPECIAL DESCRIBE ANY SPECIAL AIDS OR TOOLS CURRENTLY USED IN STORING ANO PETRIE VING INFORVATION, OF : 3. INFORMATION DATA, FOR EXAMPLE SUBJECT CLASSIFICATION OUTLINES: INDEX VOCABULARIES: CATA TAQLES, ETC. Po 
. 

AIDS OR TOOLS DESCRIPTION OFFICE OF ORIGIN OR JURISDICTION : 
  

    
  4. COMMUNICATION AND TRANSPORTATION (mail, felelype, messenger service, Canveyers, shuttle hun, etc.) 

  

    
  

4, PHYSICAL 
GESCRIPTION SPEED FeEQUENcY | COST AND OTHER 

- FACILITIES 

: 5. seace 

  QUANTITY AND LOCATION AIR CONTITIONED | BOOT LIGHTING 

C, ELECTMICAL POWER 

CAPACITY   RESTRICTIONS, 1F ANY   
PART O GENERAL IMPROVEMENTS NEEDED (Prepare this form ta indicate improvements, which should er could be mode, 
regardless of whether or not.a modern information retrieval system is to be installed. Identify tha informazion facilities and 
groups involved in each instance, } 

{_ REDUCTION IN TIME LAG: 
INPUT- REDUCE DELAYS IN ENTERING INFORMATION CT output. 

2 STAFFING: 

OBTAIN SPECIALISTS 

MEDUCE CELAYS IN “VawinNG SEARCH OR CELIVERY 
OF STEME TO THE SERS 

C) CONOQUC T ADCITIONAL TANG. 

Se
 

oo
h 
s
e
e
m
s
 
p
e
 

C) ASSIGN ADDITIONAL PERSONNEL OR WANHOURE 

2 ORGANIZATION AND CONTROL OF INFORMATION: 

(CD wrerease INFORMATION OF DATA COVERAGE 

  

(1 etimima re USELESS OR REDUNDANT INFORMATION ( Reanmance on mcomcanize Case FILE 
(1 uevare om sevise opsovere sumect FILE Qa 

4 USE: 

CONSOLIDATE INFORMATION PACILITIES 

CF meanove eaoccouRnes and FORMS FOR OBTAINING OATA 

(0 necocare raciury rom oe Tren access@iiry OD See RN FORMS 
  ATIONS ME TWEEN SYSTEM 

ERs 
Cy] use acremnare racniries 

® OTHER (describe ) —— : 
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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, Output 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 than in 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). 

Ttem 4, Service requirements. It is the through- 

put speed, rather than the speed at which equip- 

tnent internal processing takes place, that is im- 

portant ta the user, Also, it is important that the 

person insking the study be aware of any need for 
tnuking the system compatible with other systems 
ured eetiprment that may presently ¢xist or are 
peltersere ch feat the fiiture 

fine sitssl Le awneie of ony wltesnale search 
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- 

_ tert. If sich 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 system should have high 

recall: that is. retrieval of all information that 

might be in any way pertinent. or high precision; 

ie., retrieval of only that information that has a 

high degree of pertinency. (See chapter IX). If 

the system should operate somewhere between 

the two, this too 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 be applied to offset the costs for 

a modern information retrieval system. This 

should also take into consideration savings of 

users’ time made possible through the introduc- 

tion of modern information retrieval methods. 

Current capahidity. VW is necessary to know 
whether there ste people svailable who would be 
capable of designing, installing, and technically 
supervising 4 modern information retrieval sys- 
tem; for if such telent 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. 

<3.
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If conditions such as inadequate staffing, work 
backlogs, user resistancé, 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: 

e First, gaining their interest and under- 

standing helps assure better cooperation 

and thus achieves better results from the 

questionnaires. 

e 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. 

4 oS fee ents es Seen ce 

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 installaticn stage—particularly 

those involving lack of user acceptance and 

understanding of the new system. 

4 
Consequently, one or a series of briefings should 

be conducted for those users who the preliminary 

survey indicates have a potential need for modern 

information retrieval methods. The briefing 

should consist of the following three parts: 

1. Background information. 

2. An introduction to modern 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 consider- 

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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VIII. 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 
researcifto identity 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 
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is an optical coincidence system that is used to 

quickly identify those employees in the organiza- 

tion who possess the necessary qualification, 

characteristics, or attributes fata 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 simple 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 

first two functional 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 fune- 

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, ete. 

Data Fact Retrieval (DFR) Syatems. 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 axd is therefore separate. 

=” 

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 func- 

tional category in the block immediately below 

the class title of the method or 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 metfrod 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 III, IV, and V.) 

Because there will rarely be a situation where 

there is a perfect match between system require 

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 questionable 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 gach 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 
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Figure 41 

existing capability. The use of a reconciliation of the applicable methods and classes. It is sug- 
cone sh&t similar to that shown in figure 42 is sug- . gested that the results be recorded as “yes” (Y), 

gested for recording your findings and conclusions “no” (N) and “maybe” (?) in the blocks for parts 
when matching individual system requirements A and B and also in the spaces for the overall con- 7 
against the capabilities, characteristics, and costs clusions. Part C, resources. of both the reconcilia- 
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AND EQUIPMENT SELECTION 
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tion sheet and the nonconventional methods and features of the old system that the users prefer, 
equipment guide should be completed only after “ but also of considerable help in gaining accept- 
the necessary information has been obtained from ance of the new system. 
the manufacturers and suppliers or other sources 

for the classes marked “Y” or ‘‘?” on the “Overall Other records management handbooks that 

Conclusions—Parts A and B” line of the recon- should be helpful in conducting this phase of the 
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 he old. 

It is not only prudent and practical to retain those 
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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 Output. In 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. 
a on 

“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 is 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. placesor 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 Results. 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 searches. 

. Draft preliminary vocabulary. 

Set up temporary index file. 

. Test and refine vocabulary. 
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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: 

® 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 documents to be 

entered into the system in order 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 selecfién 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 relationships 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 

+. making decisions about which descriptor to use. 
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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 

¥. 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-reférencing 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 ta 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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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 
€very FRA assed met hy avaminadt te Apta- 
Beles fk Westie TR LE te VA aM oR tte 

search question, For exainple, u 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 iftdexer has decided which indexing 
terms apply, the index records for those terms ure 
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 2,900 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 
te antain Ases-paties cacruetwa phot tte dom. 
Head ane lo cetermmias ts sesame os He seareer 
question. 

   

Term (inverted) and document (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 
tapid searching of the entire file at one time. The 
search questions and the document numbers pro- 
‘duced as a result of the search are then batched 
and periodically machine processed across a cons 
ventionally arranged magnetic tape index file con- 
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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: : 

@ The terms ordinarily need be no more pre- 

cise than those used in the material being 

indexed and by the users in their search re- 

quests. (Broad terms should ordinarily be 

used in areas of peripheral interest.) 

If the term receives heavy usage in index- 

ing and heavy usage in searching and as a 

result ngore documents are retrieved than 

the users need or want, it probably should 

be 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 ‘immdividual 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 forma single concept, for example, 

“North America.” or “information re- 

trieval.” 

e To provide specificity as in ‘metal tub- 

ing,” “plastic tubing.” etc. 

© 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 incliscriminate 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 Cat York New York 

Dog 

Management 
Paperwork Paperwork Management 

Cultivate ape 

FARMING Fertilize Dog Dog House 
irrigate House House Dog 
Pollinate 

Pomprrrrnye e 7 ores 2 Ee eee . ’ my ‘ 4 
° GENERAL TERMS NEEDED ? - 

- CspeeD 
. s ~ STOPOVER - J 

SUPERCARGO. ; : 5 

TRAILER © : “4 
“TRUCK. a a ~ 4 

: TRUCKS, GENERAL ; } 

ee 4 

Be UTILITY - a ! 2 

~ ve! WEIGHT - , 
: - WILDCAT. STRIKE 4 

  

Figure 45 

sults in the retrieval of a large number of un- 
wanted documents, some adjustment to the sys- 
termpmay be.necessary. 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 are numerous other techniques for ac- 
complishing this adjustment. inclucling placing an 
asterisk beside the document number whenever it 
represents a general discussion of the term. How- 
ever, as explained earlier. it is sometimes more 
practical to clo a little extra screening of the out- 
put for the purpose of deleting unwanted docu- 
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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 digect 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 before 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. To indicate 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 between 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 considered 
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 st Benign reoplesume MAIN INDEX TERMS AT = Diamagnatic resonance Cystsdenocarcinome 

Neoplasms 
Da Fermi surfaces RT — Cystadenocarcinome 4 

YCLOTRONS CYSTEINE ae BT = Particte sccelerators BY = Alpha amino carbonytie Dy NT Microtrons acids 3 SCOPE NOTE Omegatrons Amino acids . = 
Synchrotrons Cirboxylic acids be Bas q 

RT ton accelerators Organie scids : :4 Proton accalerators Thiols 3 
RT Cystine 

USE REFERENCE 

NN 

Electron resonance 

Synchrotrons 

Pgretoraon WAVES 
Waves associated with the electron 

beams of traveling-wave tubes 

Electromagnetic waves 

Waves 

CYLINDER BLOCKS 

RT 

CYSTICERCOSIS 

BT = Helminthic diseases 

Infectious diseases 

Parasitic diseases 

Tropical diseases 

CYSTIC FIBROSIS 
USE Engine blocks UF = Pancreatic cystic fibrous 

a 
BT = Pancreatic diseases 

JOCks RT = Hereditary diseases USED FOR REFERENCE J] Engine cylinders Respiratory diseases 
Engine valves : CYSTINE 

CYLINOER LINERS eT Alpha amino carboxyig 
USE Combustion chamber liners . acids 

CYLINOER MACHINES Amino acids 
BT = Paper machines Organic acids 
RT Fourdrinier machines RT = Cysteine BROADER TERMS———_] Yankee machines Paptides 

CYLINORICAL go0Dltes CYSTINOSIS 
BT = Cylindrical shapes BT Hereditary diseases . NT Stiffened cylinders Metabolic disaases 
AT = Aerodynamic configurations RT = Urologic diseases 

Cylindrical shells CYSTITIS NARROWER TERMS CYLINORICAL CHAMBERS BT — Urinary tract intections a NT Engine cylinders Urogenital diseases 
Gas cylinders Urologic diseases 
Hydrauile cylinders cysts 
Pneumatic cylinders NT Bore cysts 

RT = Bodies of revolution Parcrastic cvats 
ne Brakes (For arresting motion) Parcrvarian cysts RELATED TERMS =| Cylinders RT Neoplasms 

Cylindrical shapes Polycl kidneys   
Figure 46 
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  HEREDITY USE GENETICS TABLES (MATHEMATICS) USE 
MATHEMATICAL TABLES ae 5. To bring together different viewpoints of a 

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

  

& SMOOTHNESS USE ROUGHNESS be assigned to express a word not included en % 
in the index vocabulary: Cs 

6. To explain variations in word order; HEN USE FEMALE AND CHICKEN = 3 

“4 
84 = a 

  
 



elt 

Osis 

syhe 

un“
 

™
 

van 

sed 

S
e
e
 

e
M
 

ce 
en
e 

‘ 
cota

 
ee
 
oe
 
m
s
 
ae
 

S
h
e
e
 
He
 
p
a
t
o
i
s
 

wl
 

  

r 

j 
l 

{ 
i ; 
é 

i 
ot 

i 
a 

} 
j 
> 

a 

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 

Broader terms (BT) and narrower terms (NT). The BROADER TERM (BT) and NAR- 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: 

STEELS 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 retrieval 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: consequently, they prefer that the reference aid be organized in this man- ner. Hierarchical classification schemes have their own@" 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. 

~ (FS SNOT CRORE, eee, 

Some manuals, therefore, also include hier- archical finding aids in which terms appearing in the straight alphabetical listing are arranged hierarchically, (See figure 47). Since these find- ing aids in no way change the structure of the actual vocabulary or the arrangement of the in- dex file, several different ones can te 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 Tetrieval 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 documents 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 Bulletins. Printed Periodical announcement bulletins are issued in situations where there are a large number of user groups. They list in numerical sequence descriptive infor- ° 
——e 
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EXAMPLES OF HIERARCHICAL FINDING AIDS FOR A THES 
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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 Sfientificand Technical Information Facil- 

~~ ity of Nagional 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 

_ fetrieval of documents. 

Selective dissemination of information 

(SDI), As explained 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 profiles; 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 current awareness services, The 

use of announcement bulletins. selective dissemi- 
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SAMPLE OF A PUBLISHED ANNOUNCEMENT BULLETIN 

    

    

  

          
Pee. see ee re 
   

       N71.28866 National Lending Uib-ary for 
Technology, Boston Spa i€ngiang) 
FLUCTUATIONS OF THE TOTAL OZONE CONTENT OF THE ATMOSPHERE IN CONNECTION WITH STRATOSPHERIC WARMINGS 
W Hoedbel 24 Jun 1970 9 6 refs Transt into ENGUSH from Met. Oienst OOR, 75 dahre Met Obs Potsdam 1292 - 1967 (Potsdam), 1969 p 108-191 
(NUL-M-9270-(5828 4F})  Avad Nal Lerdng Library. Boston Spa. Engl t NUL photocopy coupon 

Monthly maans of total ozone content averaged over all stations wn the Northern Hemisphere were aiways greater in @agritude in years in which there was a tate firat warmirg than in years with an early warming A falationshin between mation direction of Sudden stratospheric temperature change regrans and wind ditectron at the equatorial region and a high total ozone contert over the Northern Hemisphere is B8tablished 
GG. 

  

    

     

    

   
     

  

        

  

   

       

    

   
     

     

  

   
   

    

   

  

        

    

  

   

   

    
           

  

N71-287984 Applied Physics Lab. Johns Hopkins Univ.. Sitver Spring. Md. 

ALGORITHM TO COMPUTE TROPOSPHERIC REFRACTION EFFECTS ON RANGE MEASUREMENTS S.M. Yionoulis Jul. 1970 13 p refs 
(Contract NOQ017-62-C-0604) 
(AD-721333: APL-TG-1125) Avail: NTIS CSCL 4/1 

H. S. Hopfield has modeled @ two-quartic tropospheric refractivity profile for carracting satellite range and range rate data which treats the dry and wat components of the tropospheric retractivity Separately. The expression given for computing the contributions to tange data is sensitive to founding errors at high elevations even when evaluated in double precision. Alternate forms of the solution are presented here which eliminate the problem of rounding errors and the need for double precision computation. They allow the user to benefit from the futt accuracy of Mrs. Hopfields modet for alt slevations. Author (GRA) 
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Z | Stakhovskaya Washington NASA Jun 1971 Bo ‘els Transl inte ENGLISH from the publ. “Problemy Mekhamk- Gornykh Porod. Vsesoyuznoy Nauchnoy Kontera-tsii, tst' Aima-Ats 1965 po 394 -398 
(Contract NASw-2038) 
(NASA-TT-F-13653) Avail NTIS CSCLO8G 

Modeis ase used to demonstrate the elfect DOrOSity in racks BE nas on change in elastic parameters whan rocks are subjected to i high uniform pressures tt 1s shown that the chanqa can be found Bs by knowing the relationship between armas of TONacts and units 3 Strain, and that thus tarter felatocshio can be found by using §M 
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FEDERAL PLAN FOR AIR POLLUTION CONTROL METEOROLOGICAL SEAVICE: TO SUPPORT FEDERAL, STATE, AND LOCAL alR POLLUTION CONTROL AGENCIES 
Jan. 1971 27 p 

(COM-7 t-00200, NOAA-71012801) Ava NTIS CSCL 138 The needs of federal. State. and focal ae pollution control agencies for specialized meteorological support are iWvesngated Acency fespons.bibues, service concepts, and # 5-year program diected toward Providing improved Services to thease users are descubed - 
Author ‘GRAD J 
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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. 
é an 

“Errors dnd Consistency. Indexing errors 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 precision 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 Performance. These are 

some actions that can improve precision per- 

formance: 

Increase vocabulary 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; 

anda "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 

tules 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 too 

. 

  

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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PART A- INPUT AND STORALE ( Continued) 
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Soti sfoctory Satisfactory Excellent INA Satisfactory Satisfactory               
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PART B - RETRIEVAL AND PRESENTATION 

    

  

  

  

            

  
  

        

  

  

  

  

  

  

CAPABILITY - CORRELATING AND 
MANIPULATING STORED DATA 

  
  

  

  

MICROFILM MICROFILM ROLL [MICROFIL'4 ROLL | MICROFILM CHIP 
STRIP MECHANIZED PHOTO-OPTICAL AUTOMATED 

CHARACTERISTIC OR FEATURE — cee or [os luaslorrior |os urslorr{or [os lurslorrior jos lurslper 
-X x x X x x xX 4-xX Xx Xx 

IOEAL AVERAGE NO. OF RETRIEVAL, DS-under 100 100 Varies - cHen inverse 1DS- 509 to 700 
ACTIONS PER DAY DFR: 500 up ad to info valune URS- 1000 up 

CAPABILITY - SIMULTANEOUS USE BY DS- Good tri TwO OA MORE PEOPLE DFR- None None None Livited 
> 

CAPABILITY - LOW COST DECENTRAL- imi Good limi 

5 IZATION TO USER LOCATIONS Limited Very limited Nene 

= IcAPAgILiTy - DIRECT QUERYING None Devends on the y FROMREMOTE SITES None None equipment used 

ot . * CAPABILITY - HANDLING LAAGE Limited Limited Limited HH otc ciot " 

PORTASILITY Limited Limited None None 

    
Good, ucless mult 
tolls ore hinderance 

OS-Nens; URS- same 
as the host computer 

  

  

  

  

  

  

PRESENTATION OR CISPLAY METHOD 
OFR- view screen 

a |no. of cesemptive t at ew - OF DESCRIPTIVE TERMS TH 
s CAN BE SEARCHED AT SAME TIME 6 to tS Some a8 above 
- 
UO [HUMAN INTERVENTION INVOLVED IN Nomi inal uw SEARCH OR LOOK-UP PROCESS 100% 100% inal Nonirs 
3 ss 

NO. OF STEPS REQUIRED PER 
wv RETRIEVAL ACTION 40f more 4 0f more 3 oF rore 4 of more 

z 
~ [SPECIAL SKILLS REQUIRED IN None. None Mochine searching Microfileing and 

USING THE SYSTEM @ . machine operotions 

CURMNED Ove oe oe DATA Page images Page images Page images Page Images 

DS- paper ceoy View screen ora View screen of a View screen and/or 

  

P
H
Y
S
I
C
A
L
 

poper copy poper copy poper or film copy 

CAPABILITY - RETRIEVAL OF OS- whole document |Full poges, - 
PORTIONS, ONLY, OF DOCUMENTS DFR. full page josvally Full pages onty Full poges only 
  

RESPONSE TIME - FROM INITIATION OF 

QUERY UNTIL USER VIEWS RESULTS 
DS- 30 min. up 
OFR- less thon 3% sec.|     

  

  

  half ta 2 minutes 
30 sec. plus 1§ sac. 
per 1000 peges 

OS-under 30 sec, 
URS- few seconds 

  

  

  

  

  

  

  

  

  

  

  

      EQUIPMENT OURABILITY 
fh. +.         

- Pp a 
COPY OF SINGLE pace on sueere Hf fp Less thon 30 seconds jLess thon % seconds [Urder 30 seconds 

F a 
RESPONSE TIME - OBTAINING Bf f eae Any copy feature, not |Urder 10 seconds, 
MICROFILM COPY H for use of the user where ovailcble 

CONVERTABILITY TO OTHER METHOOS None Microfilm jackets Usualty jockets and Apercture cards, in 
w ANO EQUIPMENT strips only film strips some systems 

Y leapasicivy - PRODUCTION OF Good Good Good Good 
z OUPLICATE OR ALTERNATE SYSTEM 

uw es limited w - 2 very limit oo. toe ICAPAGILITY - USER SELF SEAVICE DFR. limited Limited Very limited Vary timited 

CAPABILITY - DIRECT BROWSING Good Excellent Limited None 

CAPABILITY - USE FOR CURRENT _ lone Noi 
AWARENESS Limited None s ne 

PHYSICAL EASE IN USING THE OS. awkward Good, but subject ta | Good, but varies with 
SYSTEM DFR. satisfactory user rasistonce diferent equipment Nominal 

ACCURACY OF RESULTS (2) Satisfactory Satisfactory Excellent Excellent 

zr EQUIPMENT RELIABILITY Good Satisfactory Satisfactory Sotisfactory 

2 SECURITY AND DURABILITY OF i isf f. S RECORDING MEDIA Very good Seti sfactory Sotisfoctory Satisfactory 

og 

Satisfactory Satisfactory Satisfactory Satisfoctory 
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MICROFILM MICROFILM MICROFILM 
COMPUTER 

a : 

EAM PUNCH CARD | NOTCHED CARD SUPE R4INIATURE VIDEO TAPE =| COMPUTER-A “LGV mass MEMORY ® 3 “ 
DR {OS _lurs lorrine [os urs ber|or|os [urs Dea PR {OS luRS joFR| oR [os URS Derlor lps luRS ber oy 8 - 

4. 

- e 7 

x [-x x [x ] [x x | -x [x fF x [x] x Bed 
0S- too OS- Up to 100 . Vories with dat Varies with date ce 
URS- up to 15 URS- up to 10 Undetermined 1000 up volume, service etc, | volume, service, etc, Gg 
DS- excellent DS- excellent . 

Possible, but not Depends on the 
: 

URS- None URS- none Very limited None always prectical host computer 
: URE ed Excellent Good Limited Very limited Very limited 

Possible, but not Oepends the 
None None INA Good always practical howt corputer , DS- good OS. good . . Often requires ends en-the 

URS- limited URS- none Limited Limited ching per computer OS- good 
- URS. none Limited 

None None None 

ends on the 

Very good Good None Excellent Reriends on th 
; Tt 4 usually T usually << None No limit, usually Resende on the 
é 

: Extensive Extensive Vories widely Nominal reine cy for Ropends on the 
¢ 
, S- - : ORS nee ORS 9 Oe. term 3 of more 3 oF more Vories widely Varies widely 4 Microfilming ond ADP Knowledge of Microminicture tech. Machine ADP programming ADP programming 

operstions needle sorting Operations 
. : : . te 

“ Page image Page imag Page image Page image Computer s tored or Computer, stored or 
a View screen, Paper or | View screen, paper or Usually view screen View screen and Punch card, printout, PPunch card, printout, 
ey film copy film copy only Poper copy and video ond video ie Full page only , Full poge only Full page only Full page only Excelfent host ods on the 

OS- lesa than } min, | OS-less than | min, Less than } min, Varies, average is Varies with each Varies with each 
URS- 20 min. up URS- 20 min. up 

J minute system system & 

Varies with print Varies with each Varies with each 

& Under 30 sec, Under 30 sec, 
equipment System sy Stem Under J min,” Under } min See eerste 3 z DS. ¥. 

Possible, but Possible, but 

2 Yes URS. Neo INA None t ; costly mey be costly my 
* Exceilent Very limited Excellent Good . Excellent Excellent 
x 

ns ORS vant ited Limited , Excellent Excetlent Limited, at present Depends on the 
a ORs. Good Good Excellent Limited, ot present Limited, at prssent z Limited None Se None Excellent ue SS . DS. may be resisted DS-may be resisted | Good, but subject to | Good, but subject to | y, good Very good 
. URS. con be tiring URS- can be tedious user fesistonce user tesistonce oy oy 2 Excetlent Good Satisfactory INA Excellent INA 
: Excellent - | Good INA INA Usually very good INA Unit record machines : Image quality may Requires special core | Re ites special care 

tay domage film Satisfactory Satisfoctory lrop off “ad supervision uh Supervision Excellent Excellent INA INA Satisfactory INA 
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CLUE-woRO PERMUTED COLUMNAR Ouau A A N 

ICTIONARY 

FACTOR EXTRACT CARD INDEX L CARD OIC TION 
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PERSONNEL To DESIGN ANDO ASSIST 
IN INSTALLATION OF THE SYSTEM    

    

      PERSONNEL TO SUPERVISE SYSTEM 
ANO PROVIOE REFERENCE SERVICE 
PERSONNEL TO ENTER INFOR- 
MATION INTO THE SYSTEM 
  

  
INFORMATION ACQUISITION costs 

IN
IT
IA
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C
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S
T
S
 

      EQUIPMENT COSTS ANO SERVICE 
— 

CHARGES 

    

   

  

  

  
SUPPLIES, SPACE, AND MISC, 
costs    
  

  

PERSONNEL TO DESIGN ANDO ASSIST 
IN INSTALLATION OF THE SYSTEM 

    

  
PERSONNEL To 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 AOP SERVICES 

  
EXISTING INFORMATION AIDS 

. OR TOOLS 

      
EXISTING COMMUNICATION AND 
TRANSPORTATION SERVICES 
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  ELECTRIC POWER 
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MICROFILM MICROFILM ROLL MICROFILM ROLL STRIP MECHANIZED PHOTO-OPTICAL AUTOMATED 
FACTOR 

mah =|- = OR}/OS JuRSbDER OR jOS JuRSDFER OR {OS fuRS PFRI OR OS [URS Dee “x x x xix fx Dx Tx x [x PERSONNEL TO DESIGN AND ASSIST tN INSTALLATION OF TME SYSTEM 

PERSONNEL Ta SUPERVisE SYSTEM io | AND PROVIDE REFERENCE SERVICE 
w 

s PERSONNEL TO ENTER INFORMATION INTO THE SYSTEM a 
= 
= | INFORMATION ACQUISITION CosTS 
z = | EQUIPMENT COSTS AND SERVICE CHARGES 

SUPPLIES, SPACE, AND misc, costs 

PERSONNEL TO DESIGN AND ASSIST IN INSTALLATION OF THE SYSTEM 
PERSONNEL To SUPERVISE SYSTEM ANO PROVIDE REFERENCE SERVICE a 

~ 

= PERSONNEL TOENTER INFORMATION 3 INTO THE SYSTEM 
a 

S| INFORMATION TO BE ENTERED INTO 2 | we system 
2 + a | EXTERNAL INFORMATION FE | senvices a 
@ ] EXISTING MECHANIZED EQUIPMENT | on AvP services a 

- é EXISTING INFORMATION AOS OR Toots et! 
ZI existing COMMUNICATION AND & | TRANSPORTATION SERVICES 

. a 
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