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Part P 

PROBLEMS F O R  R E S E A R C H  



CHAPTER P1 

PRODUCTION AND STORAGE 

S R Ranganathan 

1 Crisis in Storage 

There is a continuous increase in the number of learned periodi- 
cals, the largest containers of micro documents. This increase will 
soon be stepped up as a result of the current renaissance of many 
of the communities in Africa, Asia, and Eastern Europe. Docu- 
mentation of today has also to handle micro documents appearing 
outside the conventional periodicals, such as house reports of 
industrial and commercial concerns, proceedings of conferences, 
and documents often marked restricted and produced by near- 
printing process by departments of governments, United Nations 
and its specialised agencies, universities, national laboratories, 
and learned bodies. These factors are creating a crisis in the storage 
of micro documents and their host documents. Two plans have 
been suggested to prevent this crisis. 

2 Donker Duyvis Plan 

The Donker Duyvis Plan seeks to bypasa the crisis in storage. 
According to this plan, a service library need not store all the 
periodicals. This responsibility is vested only in a national or regional 
central library. This latter library should have a copy of each 
periodical and of every other publication in transparent paper. 
This has been demonstrated to be possible by the experience of 
Holland. Any reader can purchase a dye-line copy of any document 
from the central library through his service library. Cost can be as 
small as one rupee for a document of 8 pages of normal size. 

3 Bernal Plan 

The Bernal plan would bypass even the printing of the documents 
if they are of a severely specialised nature needed only by a few 
specialists. The originals of those documents would be kept in the 
central library concerned. They will be brought to the notice of 
probable consumers through the abstracting periodicals. Copies 
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of any of the documents could be got by any reader from the 
central library through his service library. 

4 A Possible Disadvantage 

But such a supply of copies of documents on demand by mature 
specialists does not exhaust all the purposes to be served by periodi- 
cals designed as a means of communication. The permeation 
of nascent thought among a vast number of people in anticipation 
of demand is a great necessity for the up-keep of research potential. 
There is no means of knowing who is ripe at what moment to get 
irradiated by what nascent thought. Again new minds, in the 
formative stage, have to be inducted constantly into the research 
'team of the world. The specific areas of their interest are yet to be 
formed. Feeding them on as wide a field of the universe of know- 
ledge as possible is as much an important function of a periodical 
in intellectual economy, as giving the sought-document to mature 
specialists. A list of mere abstracts will not be sufficient to serve 
these purposes. I t  is only the whole papers that can serve these 
purposes. 

5 Problems for Investigation 

The above two plans raise certain issues to be investigated in 
deciding the fate of learned periodicals. To remove the unhelpful 
scattering of micro documents in periodicals of great remove from 
one another (see sec R6), here are some problems for investigation:- 

1 All the social purposes of learned periodicals such as the 
following, giving the appropriate differential weightage of each 
of them: 

11 Means of communication almost to the narrow point of 
locating the sought-document by the mature specialist; 

12 Permeation of nascent thought among a vast number 
of people in anticipation of demand as a means of increasing 
the research potential of the world, remembering that we have 
no means of knowing who is ripe a t  what moment to get irra- 
diated by what nascent thought; 

13 Induction of new minds in the formative stage into the 
right place, appropriate to each mind, in the research team of 
the world-new minds whose specific areas of interest are yet 
to be formed and are therefore in need of being fed with as 
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wide a range as possible in the spectrum of the constantly 
developing universe of knowledge; 

14 Helping the evaluation of any scientific paper, which is 
now done to some extent by the status and standard of the 
periodical in which it appears; 

15 Being a helpful incentive to research workers-the incentive 
arising out of the status and standard of the periodical in which 
his paper appears. 

2 The present scatter of the micro documents belonging to a 
specific subject in dive~se learned periodicals including those with 
the least affiliation to that subject. 

3 Exploration of the possibility and the means of persuading the 
sponsors of learned periodicals to minimise the wide scatter as 
mentioned in 2, so that the micro documents on a subject may be 
concentrated within perhaps a few dozen periodicals, thereby 
making each periodical also hemogeneous in its subject coverage; 

4 Study of the practicability of Bernal plan for the control, and 
distribution of learned periodicals, modified if necessary; 

5 Acceptability of Bernal plan by scientists of all grades of 
maturity; 

6 Relationship of research reports to the conventional papers 
in learned periodicals and their integration in abstracting and 
indexing periodicals ; and 

7 Study of the academic, legal, and copyright statuq of un- 
published scientific reports and the various levels of security pro- 
vision in regard to them. 

The investigation of these problems should be taken up by 
Unesco in association with the non-governmental documentation 
and scientific organisations. 

6 Government Publications 

The government is now becoming the largest and the most 
influential publisher in a country. The number of its publications is 
greatest in the social sciences. I t  is not negligible in the natural 
sciences too. Here we may have a working definition of the term 
government publication. The term Government Publication may 
include any publication, 

1 Bearing the imprint of a government; or 
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2 Indicating responsibility for it being accepted by a govern- 
ment, though not carrying its imprint; and 

3 Intended for free circulation, limited circulation, or circulation 
through trade channel. 

A government publication may be an independent book or a 
periodical publication. Many of the independent publications are 
often micro documents. They are generally stitched with paper 
covers. Their storage and preservation often become difficult. 
Though government publications are many, a good catalogue of 
them is seldom provided. Often they do not figure in abstracting 
or indexing periodicals admitting entries of whole books. Thus, 
the enormous production of government publications escapes the 
documentation lists. Therefore, they do not reach up even to the 
stage of storage by libraries. 

There should be a comprehensive attempt at  the international 
as well as the national levels to remove the present difficulties 
associated with government publications. 

7 Reproduction in Micro Form 

There is, now, a trend towards discarding the originals in macro 
form and replacing them in micro form. The points for investiga- 
tion in this respect are, 

1 Expectation of life of a copy in films and photo-paper, as 
compared to paper; 

2 Fire-risk as compared to paper; 
3 Making reading apparatus readily available to any reader at 

any time absolutely free of cost; 
4 PhysioIogical and psychological barrier to the use of reading 

apparatus and its removal if it exists; 
5 Induction of the habit of reading with reading apparatus; 
6 Removal of any of the above-mentioned and other causes 

likely to affect the assured preservation of documents for 
posterity and the intensive and wide use of them by people; 
and 

7 The optimum number of years for which a document should 
be served in macro form as at present, before it can be retired 
and reduced to micro form, if the physiological and the 
psychological barriers to the wide use of documents in 
micro form cannot be eliminated. 
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8 Fifth Law of Library Science 

One can see the Fifth Law of Library Science laughing within 
its sleeves as we go on enumerating the problems for investigation 
in the production and storage of documents. For in its eyes, a 
library is a growing organism. And everything in a library is also 
a growing organism. Documents grow in several ways. They grow 
in number. The problems enumerated by us are mostly those 
related to growth in number. There can also be phylogenetic 
growth. New forms of documents will come into being. They 
may be new physical forms-not easy to anticipate now. They 
may be new expositional forms. There may be further differentia- 
tion in the levels of standards. Each of these new developments 
will bring in its train its own problems in production and storage. 



CHAPTER P2 

DEPTH CLASSIFICATION, TOOLS FOR RETRIEVAL, 
AND ORGANISATION FOR RESEARCH 

S R Ranganathan 

1 Introduction 

Machinery or no machinery for retrieval, classification is a 
necessity-not just a superficial classification but .depth classifica- 
tioli. Depth classification is necessary to facilitate literature search 
among micro-subjects. Their number is already running to several 
millions. The annual addition to their number runs to over a 
million. An all-through enumerated schedule of millions of 
subjects is impracticable. I t  is even more impracticable to assign 
each of the thousands of annual additions to their filiatory places 
among the already existing subjects without disturbing their 
sequence. 

At the turn of the present century, UDC (= Universal Decimal 
Classification) introduced a dash of facet analysis enabling it to 
attach to the periphery of old decimal class numbers time and 
space facets in the required measure and a conglomerate of other 
kinds of facets in an  extremely limited measure. Thirty years later 
CC (= Colon Classification) went the whole hog and started 
with a short schedule of basic classes and all-through facet analysis. 
This venture of CC has now brought within practicability the 
depth classification needed to individualise millions and millions 
of micro-subjects. During the last thirty-five years a considerable 
theoretical and practical investigation has been made leading to 
the progressive reduction of the enumeration to a small number 
of short schedules of basic classes and of isolates in facets of subjects. 
For each of most of the facets the number of enumerated isolates 
is small, often less than a hundred. The annual addition of new by 
enumerated isolates in facets special to particular subjects is nil 
or negligibly small. The common isolates applicable to all or 
many of the classes are many more but most of them can be anti- 
cipated and enumerated in advance even without waiting for 
literary warrant to develop. 
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A facet comprehends only fundamental thought-units or isolates 
belonging to a deep semantic level, unlike composite thought- 
blocks or subjects belonging to the common semantic level. At the 
deeper semantic level, the frequency of formation of new thought- 
units or isolates is small, unlike at the common semantic level where 
the frequency of formation of new thought-blocks or subjects is 
very large-extremely large in the case of micro-subjects. This is a 
result of the possibility of an inconceivably large number of subjects 
at the common semantic level being formed by every possible 
permutation of a small number of isolates, taken one or two or any 
number at a time with repetition of each. Future work should 
take enumeration to still deeper level, the seminal level. The 
number of seminal isolates will be extremely small. Even the 
decennial addition to their number will be negligibly small. These 
seminal isolates will of course have to be denoted by different 
terms in the verbal plane according to the various subject contexts 
involving their use. 

2 Facet Analysis and its Stages of Development 

21 UDC AND SINGLE SCHEDULE 

I n  UDC a consistent sequence of subjects was sought to be 
secured by the enumeration of all the subjects, known as well as 
anticipated, in a definite sequence. I n  other words, UDC did not 
provide any aid to analyse the subject of a document into its facets 
and determine its character-in other words to determine the 
precise subject of a document. This led to inconsistency-both 
from library to library and within one and the same library. 
Generally speaking, it could take care only of old or known subjects. 
Even here, UDC could take note only of some of the relevant 
facets of a subject. The other facets had to be ignored. This caused 
a difficulty of its own. Apart from this, the real crux of the problem 
was the one created by the continuous emergence of new micro- 
subjects almost in every basic class. Their emergence is now very 
intense on account of the turbulent state of the universe of know- 
ledge. T h e  turbulent state is due to incessant research by large 
teams all the world over. This incessant research is due to the 
social pressure caused by population pressure. The new micro- 
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subjects gaining literary warrant could not be placed consistently 
within the sequence of the already existing subjects. 

CC sought to meet the difficulty with facet analysis. T o  this end, 
it attached a facet formula to some of the basic classes. A schedule 
of isolates was given for each of the facets. The facet formula gave 
the digit ":" as the connecting symbol between isolate numbers. 
A synthesis of a basic class number and of any isolate number 
taken from each of one or more of the schedules of isolates given for 
the basic class gave the class number of a subclass of the basic class. 
The ordinal value of ":" was defined to be less than that of a and 
therefore less than that of any digit whatever, forming part of a 
basic class number or an isolate number. As a result of this arrange- 
ment, a class number was polylithic unless it was a basic class 
number. Different subjects were formed by the different combina- 
tions, made of the basic class and any one isolate taken from the 
schedules for one or more of its facets. The sequence of the subjects 
so formed was made automatically consistent by this facet approach, 
without the need to think out de novo, the filiation of any new subject 
with the old ones. 

The first stage was from 1925 to 1933. 1925 was the year of the 
first design of CC. 1933 was the year of publication of edition 1 of CC. 
In the first stage, the facet formula enumerated the pernisqjble 
facets. I t  also fixed the sequence of the facets. This rigid prescription 
automatically secured consistent sequence of facets in all the class 
numbers belonging to any given basic class. However, the fixing 
of the sequence of facets in a facet formula was done by sheer 
flair. I t  was practically arbitrary. 

The second stage was from 1933 to 1939. Edition 2 of CC was 
published in 1939. I n  the second stage, experience gained during 
reference service showed that the sequence of facets in some 
subjects was not as helpful as in others. The facet formula for 
Chemistry, for example, did not throw the subjects in Chemistry 
in a sequence felt by the majority of readers to be filiatory and 
helpful. It was so in Law also. The sequence of facets in their 
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respective facet formulae was therefore changed. Edition 2 of CC 
gave such changed facet formulae. 

The third stage was from 1939 to 1950. Edition 3 of CC was 
published in 1950. Till then, facet formulae had been given only 
for fundamental sciences, a few major applied subjects, the humani- 
ties, and the social sciences. Experience with Chemistry and Law 
has shown the risk involved in depending on mere flair in fixing 
the sequence of facets. The risk increased with the number of facets 
presented by a subject. I n  the third stage, documentation came 
into vogue extensively. The emphasis of documentation was on 
micro-subjects. And a micro-subject presented quite a number of 
facets-even exceeding a dozen. The need for the relationship of 
the fixing of facets and of their sequence was increasingly felt. 
I t  was not sufficient to secure consistent sequence of facets merely 
among the subjects falling within a particular basic class. This 
was rather trivial and it was easily secured. Consistent sequence 
of facets should be secured also among all subjects, whatever be 
their respective basic classes. This consistency should be sought 
at a deeper level in the idea plane. The words used to name the 
facets of various subjects in the verbal plane had been hiding all 
along the equivalence of the facets of different subjects at a deeper 
level in the idea plane. This was conjectured while writing Library 
classification : Fu?zdamentals and procedure (1 944) [R23]. This led to 
the possibility of looking upon any facet (other than basic facet) 
of any subject as a manifestation of one or other of the five funda- 
mental categories-P, M, E, S, T. 

The fourth stage was from 1950 to 1957. Edition 5 of CC was 
published in 1957. During this stage, the P, M, E, S, T idea was 
pursued. I t  led to the: 

1 Recognition of P, M, E, S, and T facets: 
2 Concept of rounds among the facets of a subject; 
3 Fixing of the sequence of P, M, E in each round; 
4 Fixing of the sequence of S, T in the last round; 
5 Concept of levels of each of the fundamental categories in a 

round; and 
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6 Design of distinct connecting symbols for the P, M, E, S, and 
T facets. 

This removed much of the rigidity in the facet formula. And yet 
consistent sequence was secured in the sequence of facets, not 
only among the subjects of a particular basic class but among all 
the subjects, as viewed from the deeper level of the Five Fundamental 
Categories. This generalisation left the sequence of the subject 
undisturbed. And yet, it provided for the mechanisation of the 
placing of any new micro-subject unerringly in one and only 
filiatory and helpful position among the already arranged subjects. 

The fifth stage is still current. I t  began about the end of 1956. 
Its chief feature is the basing of classification on a set of postulates. 
There is a separate set of postulates for the idea plane, the verbal 
plane, and the notational plane respectively. There are also princi- 
ples to regulate the assignment of a facet to a definite round and 
level. These were first conceived while teaching in the British 
Library Schools in December 1956. These were developed in 
greater detail while lecturing in the Library Schools of U S A, 
Canada, Japan and Ujjain between October 1958 and February 
1959. The postulational approach appears to be of good promise. 
A definite procedure of eight steps has been evolved for classifying 
a document on postulational basis, as illustrated in Chap N of the 
Elements [R14]. This mechanises facet analysis and the consistent 
sequence of facets; and a consistent filiatory and helpful sequence 
of subjects are secured mechanically. No doubt cases arise transcend- 
ing the principles, enunciated so far, for assigning a facet to thc 
appropriate round and level. These cases occur often in the social 
sciences. However, there are reasons to believe that these difficulties 
can be got over by working with a large variety of subjects with 
several rounds and levels of facets-that is, depth-subjects. The 
opportunity to solve these difficulties will emerge as and when 
literary warrant increases in depth-subjects. The solution is likely 
to take the form of additional principles to guide in assigning a facet 
of a subject to its appropriate round and level. I t  may even be 
that the existing five principles prove sufficient in the idea plane 
provided the differences in the verbal plane peculiar to the social 
sciences are smoothened out by linguistic and psychological research 
at deep semantic levels. 
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The postulational approach has corrected a mistake incident 
in the first formulation of CC. At that time facets were imagined 
to belong to a basic class. Now, we know facets belong to a subject 
only. 

3 Notational Plane 

The chief contributions of CC to our march into the realms of 
depth classification are : 

1 Generalisation of the concept of ordinal numbers; 
2 Use of a mixed notation; 
3 Setting apart of the last digit of each species of digits as a 

sectorising digit; 
4 Concept of telescoped array; 
5 Concept of telescoped facet; 
6 Packet notation to implement subject device without introduc- 

ing homonyms in the classificatory language; 
7 Concept of emptying digit to help in the interpolation of 

array-isolates ; 
8 Development of the idea of environmented entity; and 
9 Introduction of schedule of phase relation between classes, 

between isolates within one and the same facet, and between 
array isolates. 

These features make the notational system of CC very versatile and 
enable it to implement any decision made in the idea plane. 

Zones and sectors were originally discovered in the idea plane 
on the basis of the two characteristics : 

1 The isolates being a common or special one; and 
2 The isolates being got by mere Enumeration Device or by 

Alphabetical, Chronological, or Subject devices. 

A combination of these two characteristics gave rise to four zones. 
I t  led to the concept of zone analysis. However, it is found that 
the application of the Enumeration Device alone becomes available 
for certain arrays. As a result of this, the number of basic digits 



released for the representation of co-ordinate isolates got by 
Enumeration Device increases considerably. The set is made of the 
23 Roman small (excluding i, 1, o), the nine Arabic numerals, 
and the 24 Roman capitals (excluding I and 0). Thus the base 
for an array is 56 if we confine ourselves only to the digits forming 
the first three zones of the array. In  the fourth zone-zone of packet- 
ed notation--each packeted number can be treated as if it were 
a single digit. Limiting ourselves to an optimum number of 3 digits 
within brackets, zone four augments the base by 5 6 ~  33 x33 
-- 60,984 additional places. This gives a measure of the versatility 
of a carefully designed mixed notation. 

Work during the last few months has also led to the discovery 
of the versatility of such a mixed notation in respect of interpolation 
of facets and their telescoping. Confining ourselves to a maximum 
of three digits in an isolate number the first three zones give rise 
to as many as 37 sectors enabling the telescoping of 37 facets 
in a single schedule. This is examined in a paper published 
in the issue of Annals of library science of March 1963. It  is not 
necessary, however, to complete the entire enumeration in all 
the 37 sectors. On the other hand this has disclosed a way for 
interpolating new facets among the existing facets of the same 
fundamental category not anticipatable at  the moment but 
suddenly emerging in new depth-subjects. If the sectors of the 
fourth zone are similarly isolated and pressed into service, the 
freedom for interpolation of facets will increase considerably. 
Having the freedom to have 37 sectors and to telescope 37 facets 
is not however an unmixed good. I t  may lead to suffocation 
amidst plenty. Work has therefore to be taken in hand in the imme- 
diate future to lay down some objective principles for utilising 
this freedom with advantage and free from trouble. This work 
will require the assemblage and examination of micro-documents 
in complicated subjects such as Aeronautical Engineering and 
Electronies. 

4 Verbal Plane 

However helpful the classified sequence of documents or of the 
main entries in a catalogue may be, a user can have access to it 
only with an alphabetical key. The crux of the problem in literature 
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search, even with an excellent scheme of classification, therefore, 
centres round the alphabetic index to the classes, commonly called 
subject headings. Thus, this problem has its roots in the verbal 
plane. This plane is full of homonyms and synonyms. 

A factor in the verbal plane causing difficulty in the building 
of the alphabetical index, is the necessity to use multi-worded 
terms for denoting most subjects, particularly depth-subjects. 
Having a different index entry for each of the permutations of 
the words in the term is suggested at first thought. But it will swell 
the alphabetical index in the measure of the factorial function. 
The index part should be slimmed down to make it easy to use. 

The Chain Procedure gives a consistent method of slimming. 
Stated in general terms, it prescribes rules: 

I T o  choose for indexing one and only one permutation of all 
the words in the term: 

2 To have another index entry with a heading got out of the 
heading in 1 by omitting its entry word alone; 

3 To have another index entry with a heading got of the heading 
in 2 by omitting its entry word alone; and 

4 So on, until reaching the index entry with one word alone as 
the heading. 

The result is n index entries only instead of n !  (factorial n) entries. 
Incidentally these are the likely index approaches by a reader 
mentioning a subject of greater extension than his intended one. 

The sequence of the words in the index term is important. Even 
in a n  inflectional language, different sequences of the words often 
give different meanings. A non-inflectional language has to depend 

. 

for the meaning of a term solely on the sequence of its words. The 
terms used in an alphabetical index has to be made of a term made 
of words in the substantative form without inflection and without 
the auxiliary words forming substitutes for inflection. We do not 
go here into the reason for this. The meaning of a term in the 
index is therefore dependent on the sequence of its words. Each 
and every permutation of the words may not have a significant 
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meaning. But'there are often quite a few permutations with signifi- 
cant and different meanings. The correct permutation should be 
chosen. "Periodicals (on) Reference Service" is different from 
"Reference Service (with the aid of) Periodicals". In both, the 
kernel terms are the same. It  is their sequence that gives two 
different meanings. 

The postulates of classification and the principles for determining 
the facet sequence within a subject throw the isolate terms in a 
definite sequence yielding a definite meaning. The chain procedure 
derives the index entries from this definite sequence via the class 
number representing that definite sequence. Thus the pitfalls in 
the verbal plane are largely avoided by classification and indexing 
by Chain Procedure. 

5 Areas for Research 

1 Comparative study of classification systems and theories 
(Routine Research) ; 

2 Break-even points between composite concepts and fundamental 
constituent concepts in diverse regions of knowledge (Funda- 
mental Research) ; 

3 Formulation of different systems of postulates, including the 
postulation of basic classes, as possible basis for the design 
of classification systems (Fundamental Research) ; 

4 Formulating additional principles over and above the five 
already formulated for determining uniquely a helpful 
sequence of facets in any subject; and 

5 Marking out fields common to conventional information 
retrieval (with the aid of a classified catalogue fitted with 
alphabetical index), machine retrieval of information, and 
machine translation. 

1 Nomenclature in the field of classification and coding for 
machinery, for each language, and arriving at a standard 
(Fundamental Research) ; and 

2 Multilingual concordance of the standard terms arrived at in 1 
(Routine Work). 
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1 Concordance of the schedules in diverse schemes (Routine 
Research) ; 

2 Formulation of different systems of postulates for developing 
a notational system (Fundamental Research) ; and 

3 Design of schemes of classification and progressive amplifica- 
tion of schedules in diverse subjects (Fundamental Research). 

The following five projects are suggested- for immediate pursuit. 
Estimate of the quantity of work, number of man-years required, 
and cost are also given: 

o items e x d m u j i r  
Project I to be I Man / Tofnl Research- Secreta- DirrrM 

scheduled years Fellows 1 a 1 and 
Resemch- 
Fellows 

Rs Rs Rs Rs 
1 Construction of a 

fairly systematic 
schedule of all 
kinds of action, 
interaction etc. 
Short n a m e  : 
(CE) schedule 1,000 2 35,000 15,000 15,000 5,000 

2 Construction of a 
fairly compre- 
hensive systema- 
tic schedule of 
attributes a n d 
values o f  a 11 
kinds. S h o r t 
name: (CM) 
schedule 10,000 3 50,000 22,500 22,500 5,000 

3 Construction of a 
fairly compre- 
hensive systema- 
tic schedule of 
all kinds of 
materials-r a w, 
i n t e r m e d i a t e  
commodity, and 
ultimate commo- 
dity. S h o r t  
name: (SM) 
schedule 10 100 12,50,000 7,50,000 3,50,000 1,50,000 
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4 Finding break- Difficult to estimate. Provision may be made 
even point bet- in the first instance for a team of a Psycho- 
ween composite 
concepts and 
f u n d a m e n t a l  
constituent con- 
cepts in the diff- 
erent areas of the 
Universe o f  
k n o w l e d g e .  
Short name: 
b r e a k - e v e n  
points 

logist, a Linguist and a Reference Librarian 
with experience of floor duty, to work 
together for two years. 

Note:-1 The systematic schedules will be of use in any scheme of 
classification and secure'great autonomy for classifiers. 

2 Pilot attempts have been made during the last two years 
in India. A methodology for these routine investigations has been 
found. Subject to small variations suggested during the progress 
of the work, the methodology can be easily applied by a Research- 
Fellow, working under a Director. 

3 About 90% of the newly emerging micro-subjects can 
be classified without difficulty by any trained classifier, if these 
three projects are completed. They will be of equal use in machine 
retrieval. 

4 At present, the break-even point mentioned in project 
5 is left entirely to flair. This makes classification inconsistent. 
The man-power available for research in classification, design of 
classification schemes, and actually classifying of micro-documents 
and articles of merchandise is now dissipated a good deal. This 
can be stopped if project 5 produces useful reqults. 

6 Escapist Mentality 

The library profession has been getting along till now without 
feeling any need for fundamental research. This was due to the 
nature of the social functions expected of the library system of a 
country. Addition of the new function of the conservation of the 
research potential of the world with documentation as the tool 
descended on the profession all in a sudden during and after World 
War 11. Till this happened, most of the persons working in the 
profession had not been drawn from the stock with an urge for' 
research. This was but natural and in accordance with the overall 
Law of Parsimony. There has been not only no quantum of 



research in library techniques, not even a recognisable methodology 
for research had taken shape. Therefore a sense of despair born out 
of unpreparedness was the result. At this time the profession of 
engineers entered the field with the slogan "Mechanical retrieval 
of scientific informationM-with mechanical tools ranging from 
punched cards to magnetic tapes and electronic computers. Their 
sense of self confidence, their spectacular demonstration, and their 
higher level of organisation mesmerised the library profession. 
The majority got into a mood of escapism with a sigh of relief 
saying, as it were, "We can get on in our old way, we have here- 
after only to press the buttons masked by the engineers". A small 
residue with a slightly greater curiosity began to use the jargons of 
the engineers and paraded the jargons as a symbol of their having 
become competent "machine documentalists". 

The time is fast coming for a more realistic assessment of the 
situation. The poorer newly developing countries are even in 
greater danger of being mesmerised and led to squander away their 
meagre balance of foreign exchange in importing retrieval machi- 
nery of all kinds even before they are established in their country 
of origin and proven to be a necessity and a help. Retrieval really 
amounts to retrieval of the entries of micro-documents with the 
aid of either: 

1 A redesigned version of the catalogue-the machinery for 
visual scanning; or 

2 Any of the newly developing machinery for search e g punched 
cards, electronic machinery or other machinery involving 
hardware. - 

Production of an improved design of the catalogue for visual 
scanning falls entirely within the province of the library profession. 
The production of the machinery of the hardware type belongs 
to the profession of engineers. But their work can begin only after 
the library profession itself completes the facet analysis of a subject 
of a document, preferably indicate the result of the analysis in the 
form of a class number, and then leave it to the engineer to do 
machine coding. Thus, the progression from the systematically 
facet analysed name of the subject in a natural language, through 
its translation into an ordinal number or class number, into a 



code number appropriate to the machinery, involves the analysis 
and translation into class number being done by the library 
profession prior to the engineering profession taking over to 
do the translation into the machine language, to feeding the 
memory of the machinery, and to set the machinery to execute 
orders of certain kinds. 

First comes the question of economic viability. From what has 
been said above we have to compare only the cost, the accuracy, 
and the speed of work of the improved catalogue of the future and 
of machinery involving hardware. I t  is for the management specia- 
list to decide on the choice between the two, after investigating the 
economics involving the cost of setting up, maintenance, wear and 
tear, replacement due to obsolescence, the ratio of anticipated and 
actual workload to the capacity of either kinds of instruments for 
retrieval and all the other relevant factors. In respect of speed the 
determining factor should not be the maximum speed possible but 
the speed desirable or necessary, other things being equal. This 
comparative study has not yet been done on a scientific basis, 
using a first rate versatile analytico-synthetic scheme of classifica- 
tion in both cases, the chain procedure or perhaps an improved 
version of it or even a substitute of it in the case of the catalogue 
and the latest knowledge of electronics in the case of machinery 
involving hardware. No doubt intensive research should go on 
simultaneously in both cases. Because of research in one case, 
research in the other should not be abandoned. 

The prototype for the two kinds of tools of retrieval should be 
established and tried in different field conditions such as: 

1 A service library; 
2 A regional or national retrieval centre; and 
3 An international retrieval centre. 

In modern industry need often arises to find out a substance 
whose property A lies within the range of a, and a,. Property 
B falls within the range of b, and 6,. In this kind of search, the 
data are all commutable. Perhaps it is here that machinery can 
be best brought into use. 
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On the other hand the facets of the microthought, embodied 
in a micro-document, are non-commutative as shown already in 
Sec 42. Perhaps feeding the machinery with a specific permutation 
of the facets-involving quite often 20 or more digits in a class 
number and many more primary symbols in the machine language 
-is a problem for careful research. 

There is a parting of the ways between catalogue and machinery 
in respect of the arrangement of entries. The machinery does not 
want and cannot maintain the filiatory sequence of entries. But 
filiatory sequence is essential for the following reasons : 

1 Storage of information in a helpful sequence. The tremen- 
dous rate of production of documents today makes this a 
formidable task; 

2 Retrieval of stored information on demand or in anticipation, 
expeditiously, exhaustively, and pin-pointedly without the 
admixture of any noise-that is, irrelavant information; 

3 While classifying a document, seizing quickly and unerringly 
and in a systematic and canalised way all its facets-the 
basic class, the anteriorising common isolates, and the 
personality, matter, and energy isolates at all levels and 
in all rounds, and the space and time isolates in all 
levels ; 

4 By a participating and systematic and canalised conversation 
with the reader, finding out with expedition and discrimina- 
tion the exact and exhaustive formulation of his require- 
ment in respect of the basic class and all the other facets 
in all the rounds and at all the levels. Ordinarily, much 
of the formulation is left to the reader himself. It has been 
shown through a series of case studiek in the Reference 
service [R26] that even the best of readers are often unable 
to formulate their requirements precisely. This is easily 
explained in the light of the psychology of readers and parti- 
cularly of those absorbed in their own work. 

5 Making an everywhere-balanced selection of books and other 
reading materials for a library, in close correlation to the 
interests of its clientele. 
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6 Forming from time to time and in anticipation of demand, 
special topical sequences in the library to meet the needs 
of particular groups of readers exactly, exhaustively, and 
without losss of reader's time and tempo. 

7 Laying bare the fallow fields in the universe of knowledge- 
that is, subjects without sufficient literary warrant-and 
thus helping to bring them under cultivation. 

But the random arrangement arising in search with machinery 
will not be of any help in these matters. Due weight should be 
given to this fact. 

7 Fields for Research 

Classification and coding are not the only elements in docu- 
mentation needing continuous research. A considerable work has 
to be done on the technique of expeditious procurement of docu- 
ments, on the micro or paper reproductions of a flawless kind and 
their preservation, the television projection to distant centres, of 
the entries in a catalogue tray and of the pages of a document, 
the problem of eliminating what appears to be now an unavoidable 
time-lag in the supply of translations of documnents, and several 
other details touched upon in various chapters of this book. 

8 Organisation for Research 

Research in the various topics arising in documentation should be 
pursued continuousl.y, since the universe of knowledge is continu- 
ously in a turbulent state. The physical and the expository features 
of the documents also change appreciably from time to time, and 
social pressure transmitted through the industrial sector calls for an 
ever increasing efficiency in documentation. We shall now develop 
a picture of the organisation for research in documentation. Let us 
call the task of feeding, clothing, housing, transporting, and defend- 
ing the teeming millions from the onslaught of enemies from inside 
or outside the primary task of an organised community. Let us 
call the organisations set up to perform this task by the collective 
term Task Divisions. T o  function efficiently a Task Division needs 
the support of a Research Division. Let us call it the Supporting 
Division of Remove 1. To function efficiently a Research Division 
needs the support of a Documentation Division. Let us call this 
the Supporting Division of Remove 2. To function efficiently the 
Documentation Division needs the support of a Division for Research 
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in Documentation. Let us call this the Supporting Division of 
Remove 3. Each link in the above chain of divisions is as important 
as any other. As documentalists we are concerned with the Support- 
ing Division of Remove 3-the Division of Research in Documen- 
tion. I n  the international set up the preparedness of a nation to 
share the work of the Task Divisions with other nations will be 
least. O n  the other hand this preparedness will be greater in res- 
pect of the Division of Research in Documentation. Therefore, if 
considerations of narrow national rivalry and prestige can be 
overcome, the Division of Research in Documentation can be made 
of a network of research cells in each local library, research cells 
of filiated to each National Documentation Centre a.td research cells 
of international coverage. I t  is now difficult to speak of the last 
mentioned group. I have been devoting a considerable thought 
during the last few years to the two other groups. My thought is 
now taking some shape in respect of this matter. Generally speaking, 
the research cells in local libraries will do research in applied docu- 
mentation. The research cells of filiated to the national documenta- 
tion centres will pool together the problems arising in local cells, lift 
them to the level .of pure research and carry out the research thus 
called for. The University Departments of Library Science too will 
have to bear a good deal of the task of research in documentation, 
as they will be in close association with unsophisticated, pristine, 
nascent intellectual life of the new generation about to enter into 
adulthood. The universities can perhaps contribute even more 
than the documentation centres without disadvantage. Indeed, 
teaching young minds intensifies capacity for research. Research 
in turn intensifies the qualities of elevation and elegance in teaching 
work. Indeed truly speaking, research and teaching should not be 
separated. No doubt, a research worker should also build up field 
experience as a part of the staff of a library or documentation centre. 
But to interpret this necessity as calling for the teaching and research 
staff to be harnessed in the day to day administration df the library 
of the university is equivalent to the killing of the spirit of research 
and deteriorating the teaching. All that is necessary and sufficient is 
for a member of the teaching and research staff to be given a Sabba- 
tical year at intervals which he should utilise by working in a library 
or documentation centre. This alone will equally bless the work 
of teaching, research, and administration. I t  is for this reason that 
the D R T C is designed to care for research and training in equal 
measure. This is one field in which India need not feel the handicap 

619 
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of her having been in a state of cultural exhaustion and sleep 
during the last few centuries. 

As Luthar Evans remarked in 1951, "India is as advanced as 
any other country in research in library seience". India has, at 
least, demonstrated its potentiality in this matter. I t  has established, 
for the first time perhaps, a definite methodology for research and 
a distinctive school of research in documentation during the last 
few decades. It  is the natural wish of every citizen of India that 
this methodology should be sharpened year after year, that this 
school of research should produce new results and techniques 
year after year, and that these should be shared with other countries 
of the world on a basis of reciprocity. It  was a wish of this kind 
that was taking an intensive shape in the minds of my wife, my 
son, and myself, during our stay in Zurich in 1956. This wish led 
to the suggestion of my wife and the consent of my son that the 
saving made out of my earnings from service in the library field 
should be utilised for the establishment of a Chair in libraryscience- 
for research in library science-now called Sarada Ranganathan 
Chair in Library Science. While sending this offer to my old 
University at Madras, I outlined and elaborated the research and 
teaching work to be done by the Department of Library Science 
and the provision for a periodical sabbatical year to renew field 
experience. I hope and pray that the University honours the wish 
of ours and thus helps India to retain leadership in the field of 
documentation and library science. 
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