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DOCUMENTATION RESEARCH AND TRAINING CENTRE (=DRTC)
112 Cross Rogd 11, Mall_esyar:_m. Bangalore 3

1 OBJECTIVES

The Documentation Research and Training Cepire, establisbed in 1962 by the Indian
Statistical Institute, has the following objectives :

1 To do and to promote continuing research in documentation ;

2 To give a course of training in documentation ; and

3 To do 6onsullant_ service in documentation.

2 THE COURSE

The course offers comprehensive instruction in the theory and practice of documentation.
It places emphesis on imparting theoretical knowledge of » high order and at the same time
on equipping the student with the necessary professional competence based on practical experi-
ence. Iostruction is largely individual. Tutorials, small group discussions, and weekly colloquia
are nrganised so es to develop in the studenis the capacity for systematic thinking and for
clear exposition. '

In the observational study- period, the trainees are given an opportunity to visit and
observe the working of specialist libraries, industtial units, and research laboratories, They
are also given practical working knowledge of document finding with mechanical aids such as
Punched Cards and Computer. They also receive instruction and experience {a the organisa-
tion and managerial aspecis of reprography and translation work.

2] ANNUAL SENINAR

The Annual Seminar, turned on some specific area of documentation, forms an integral
part of the course.

22 Hosrer
To make this participative wotk possible, the DRTC Is made a sesidentia) institution.
Living in the hostel attached to it is obligatory.

3 SURJECTS OF STUDY _ .

Grompt Grow 2 ‘ Crowp 3
| Uslverse of subjects: its develop  $ Docementation; 9 A “eoject conslsting of the survey
ment and siructure | 6 Management of specialist lidrary of (be trend [n current research
2 Depth classification (Theory/; 7 (1) Mechanised document i a specific pubject.
3 Depth clessification (Practice) § fading syrtems ; - 10 Oteervational stody.
4 Linary catatogoe. . [{1)] Em:fﬂﬂlhl o
_ , asalifnls; .

§ A peoject ia documentation.

31 Proster | .

The project in documentation, to -be completed duting the formal course ia DRTC,
consists of the prepatation of a documeotation list by each student on & specific subject. The
work lnvolves scanning and selecting articles from an approved set of periodicals televant to
the subject, minately classifying the documents, prepatation of abstracts of the documents, and
pteparation of the oddessity added oatries. . S T ‘

* A Depth Schedule for (M classiféation of the sublects covered by the docementation
© _is aleo 1o be wotked out timultancously for the minvte classification of the documents.
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— - -

T et ———— - ph———l ..



(@ 1969 Documentaticn Research and Training Centre (1962)

Copies can be had from:

DOCUMENTATION RESEARCH AND TRAINING CENTRE
112 Cross Road 11, Malleswaram, Bangalore 3.
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(1) (1963) Documentation Periodicals : Coverage.Arrangement.Scatter.
Seepage.Corapilation.

(2) (1964) Document Retrieval : Classification. Subject Heading. Present-
ation of Information.
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(5) (1967) Developments in Classification.  Management of Reprography
Service. Subject Headings and Feature Headings.

(6) (1968) Theory and Practice of Abstracting. Developments in Classifi-
cation. Technique of Teaching Documentation.

* Out of Stock

“ The Five Laws of Library Science

Books are for use.

Every reader his book.

Every book its reader.

Save the time of the reader.

A library is a growing organism.”’
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DRTC Seminar (7)(1969). Paper 44.

SUBJECT SPECIALISTS' VIEW OF THE UNIVERSE OF
SUBJECTS: SCGIE EXAMPLES.

F J DEVADASON, DRTC Trainee, 1969-70.

Understanding the view of subject
specialists in regard to the develop-

. ment and structure of the Universe of
Subjects would be helpful to the libra-
rian in designing an efficient docu-
ment finding system for the use of
specialists. Since the universe of
subjects is ever growing, several attri-
butes of the structure, growth, and
function of a living organism are found
in the former. This is illustrated in
the words of a biologist. Growth de-
mands control. ‘The bioclogical phenomena
of fragmentation, hybridisation, and
integration of fragments have analogies
in the development of the universe of

" subjects. Examples of emerging "inter-
“Gisciplinary" subjects as envisaged by
subject specialists are given.

0 DESIGNING A DOCUMENT PFPINDING SYSTEM
21 Two Universes for Consideration

In the design of a document finding system, the
attributes of two universes have to be taken into
consideration. Thege ares |

1 TUniverse of Subjects; and

2 TUniverse of Readers.
The use of a document finding'system has generally
to begin with a trilogue hetween the universe of
subjects, the universe of readers, and the document
finding systenm.

02 Recognising the Specialist's View
While examinirng the Universe of Subjects, the
librarian selects its attributes likely to affect the

9



AAO2 Devadason

design of the document finding system: These attri-
butes will be related to the structure and development
of the Universe of Subjects. If the trilogue mentioned
sbove is to be so conducted as to increase the effi-
ciency of the service of the system, then it would be
helpful if the librarian recognises the different

ways in which the subject specialisty themselves view
the developmeﬁt and structure of the Uaiverse of Sub-
jects and contributes to the forriation of the differ-
ent structures and modes of its development.

03 Scope of the Paper

In this paper, somé-examples.of tl.e way in which
subject specialists view the development and structure
of their respective subject-fields or the Universe of
Subjects as a whole, are presented. The formation of
"int er-disciplinary subjects" as viewed by subject
specialists is also briefly discussed.

1 DEVELOPMENT OF THE UNIVERSE OF SUBJECTS
11 Postulate of Library Science B

Law 5 of Library Science states--"Library is a
growing organism" (14). The growth of the library is
an implication of the growth of ti:¢ Universe of Sub-
jects embodied in docunents. Scne aspects of the
comparison of the Universe of Subjects o a living -
organism and the helpfulness of the analogj have been
pointed out in an earlier paper (10).

12 View of a Biologist

Paul Weiss, a biologist, compares the growth
process of the universe of subjects w1th that of a
living organism in his paper "Knowledge: A growth
process" (18). 1In Table 1, Sec 121, column (b) gives

10
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Universe of Subjectst Specialists' View AAT2Y

the steps by which a living organism grows, and column
(c) gives the corresponding steges in the growth pro-
cess of the universe of subjects. The teruinology

" used by Weiss has been modified wherever found helpful.

121 Table 1. Comparison of Steps in Growth Process

SN

Stéps in the Growth Process

Organism

Universe of Subjects

U -

b

c

v

INTAKE

Raw materials are gathered Raw data gathered from

from the environment and

are either stored or passed
on directly for alimentary

processing.

DIGESTION
Digestible items are che-
mically broken down,

- w::ich are then screened

angd sorted. The wastes

_ and undigestible residues

are eliminated.

ASSIMILATION
The true nutrients are

" circulated to the tis-

sues, whose cells pick
what they need, then re-

the environment through
observation and experi-
mentation are either
stored as records or
analysed forthwith.

Tha producté of analysis
are screened and sorted
according %o relevance.
The relevant ideas are
classified and arranged
helpfully for use and
further processing.
Irrelevant ideas are
discarded.

"The ideas in various

stages of eyolutién
are widely circulated,
leading to confluence

11
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L_. Steps in the Growth Process

21 Devadason

IR

Organism

L N N ]

b

combine and modify it to
form intermediary pro-
ducts, some to be recir-
culated for use by other
oélls, sae still to be
discharged as waste, and
culminating the synthe-
sis, each cell constructs
from this supply pool
selectively the substai-

.ces and structures

.uniquely characteristic

of its own kind.

UTILISATION

In this last step, cells
branch in two directions:
they either turmn to the

.manufacture of special

products, or reproduce,
that is, add more cells
to the body. ’ ’

CYCLE RZPZATS

P R e TS § @ TR RN WY ST N LS WS B W § A

s bt e haa ke

- Ep——

Universe oui Subjects

Ve Bemi e S 1P 6 W W e W A vsA—

c

v .

and critical correlation

with a large number of
contrlbutions from other
From this,
sone empirical guiding

sources.,

nrinciples may arise.
These are tested and
verified and integrated
with the body of know-
lecge.

A part of the addition
to a subject is con-
verted into differentia-
ted products commonly
lumped under "applied",

‘while another part

accrues to its own body,

perhaps forming a theory

of its own.

CYCLLE RILPEATS

13 Illustratiqn of Srowth Process
Figure 1 illustrates the growth process in an

organism and in the universe of subjects,

The infor-

mation in the upper half of each rectangle relates

-~

APt VA b gen




Universe of Subjects: Specialists' View AAT3

to the growth process of the universe of subjects and
the lower to that of an organism. This is a moudified
version'of the diagram used by Veiss. "

- Application ‘ 4 UTILI-
LATION :Functlonal activity [\, |

Knowl edge iUsefulness
Protoplasm {Functional products

7

Conceptualisation -
GROWTH l

Synthesis

Hypothesis [Tlore knowledge

Intermediary products tl1lore production

A

Correlation — [Experience
Recombination ©v '‘Env i ronment
i
g ' 1 INTAKE
| JV S Y
Diffusion A Raw_data
PR Food stuff
Circulation :

AN ¥

—

Ordered data Records
Nutrients Storage
‘ 3 vy
2 DIGES- N . f
TTON sorting Obsolescer.ce
~ + |Screening Spoilage
) \\F\ P
Analysis
Degration

Fig 1. Growth Process

13
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14 Annotetion

1  The analogy between the growth process of the
uriverse of subjects and thet of an organisam holds good
ir a large measure.

2 Veiss adds, "Our growth aralogy could be expan-
ded -~ tradition, standing for heredity; novel ideag,
for mutation; and the team approach, for symbiosis."

15 TLoglstic Growth Patteru

The normal growth pattern cof & living organism
closely follows a logistic curve _1€). Price has given
several examples of the logistic pattern of growth in
the universe of subjects (13). A1 cnalysis of the data
collected by me on the number of significant ideas con-
tributed to Engineefing leads to e recognition of a -
similar logistic growth pattemn: in engineering also.

151 Table 2. Census of Significant Contributions
to Engineering

Cumu- | N- of Sig- Cumu- Rate of an-
Renge in | lative | nificant lative nual contri
vVears total | contri- total bution X
of (a) | butions of (e) 100
_a b c i d e
1600-1620 20 2 z 10.0
1621-1640 40 1 3 7.5
1641~1660 60 4 7 11.6
1661-1680 80 4 11 13.7
1681~1700 100 2 13 13.0
1701-1720 120 3 1€ 13.3
1721-1740 140 2 16 12.8
1741-1760 160 2 20 12.5
1761=-1780 180 4 24 13.3
1781~-1800 200 7 31 15.5
1801-1820 220 2 33 15.0
1821-1840 240 . 12 45 18.7
1841-~-1860 260 8 53 18.9
1861-1880 280 11 64 22.8
1881-1900 300 " 5 25.0
1901-1920 320 14 £9 27.8
1921-1940 340 32 21 35.5
1941-19€0 360 26 147 40.8
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16 Annontation

1 A nwaber of logistic curves for different
periods ¢ould be seen in the graph. Example: for the
periods 1640-1700; 1780-1820; 1860--1920.

2 The bottoa of the trouglis tends to straighten
out as we coue towards recent years. If the trough-
period is taken to relate to the assimilation period
fcllowing the intake of significant contributions, the
pattern indicates that in recent years, the assimi-
lation of new ideas has been accelerating.

2/4 DRIVE TOWARDS STABILITY
2 HOMEOSTASIS
21 1In Organisnm .
The idea of Homeostasis originating in the field
of physiology has now been generalised to cover the
‘behaviour of non-living systems also. Stated in gene-
ral terms, "When any dynamic system drives forward in
time so that its state changes but not the laws that
it obeys, it tends towards soue sub-set of the possi-
ble states ~- that is, towards soue equilibrium”.
There may be different mechanisms by which a dynamic
system tends towards the states that are partially
resistant to the change-inducing acticn of the dynemic
laws (7). Three such mechanisms are:
1 Fragmentation;
2 Combination (Synthesis); and
3 1Integration.
22 Accelerated Development of the Universe of
Subjects.
It is now a well~known fact that:
1 During the last few decades, social pressure in

P S - R
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Universe of Subjects: Specialists' View AAZ3

the formm of population pressure has been incrreasing in
many countries;

2 There has been a shortfall in the conmoditles
and services required.to meet even the basic needs of
the growing population; consequently,

3 fThere has been increasing emphasis on the accele-
rated production and distribution of consumable commo-
dities and services, utilising all kinds of resources
to wipe off the shortfall mentions4 in 2; This has
called for |

4 Increased provision for a fuller utilisation of -
human'resources. particularly the intellectual re-
sources -- the thought resources of science and tech-

nology; and &s a result, .

5 There has been an acceleratﬂOn in the downpour
nf ideas of different kinds ~- seminal, near-seminal,
pedestrian, etec.

‘23 Restoration of Equilibriun: Fragmentation

The factors mentioned in the preceding section
tend to make the universe of subjecis bigger and more
dynemic than ever befores This is in conformity with
the principle that the rate of growth of an entity is
proportional to its size -- the bi:ger *t is, the
faster it grows. One of the ways in waich this growth
has been counteracted is through the fragmentation of
the universe of subjects. One evidexnce is the large
nunber of specialisations on small chunks of the
Universe of Subjects attracting small groups of
specialists., This process has been going on for a
few centuries now. It is a conveniént'way of dealing
with the Universe of Qubjects, each group of specia-
lists sharing the cultivation of some fragment or
other (11).

17
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24 A Specialist's View of the Effect of Specialisation
Tte continuous fragmentation of thic Universe of
Subjects and specialisation in very small fragments of
it have, however, outiun contact, and communication
between disciplines i becoming increcsingly difficult.
One reason for this'isolation between the disciplines
is that in the course of bpe01allsatlon, tihe receptors
of information themselves become qp901allsed. Bould-
ing comments, "One wonders sometimes if science will '
not grind to a stop in an assenblage of walled-in-
hermits, each mumbling to himself words in a private
language that only he can understand" (2),  Such
extreme state of specialisation neceszitated by the
accelerated growth of the Universe of Subjects is
cow teracted by an automatic process of slowing down
of the growth of the Universe of Subjects. This is
because the isolated piece of information obtained by
a group of specialists in a narrow field has in itself
no value but only in its assimilation with the rest of
knowledge and only in as much as it really contributes
to the synthesis (15). o '

25 .Combination

Another mechanism by which cquilibrium in the
Universe of Subjects is achieved is thiough ccmbination --
hybridisation and synthesis of the fragments.

3/7 COMBINATION
3 TEAM RESEARCH

In Sec 22(4), it has been mentioned that there
has been 1ncrea31ng empha31s on the better utili-
sat}on of the thought-resources of science and tech-
nology. This has necessitated a replacement, in a

FOSPUIPPTIR I TP SRS O L N




Universe of Subjects: Specialists! View AA42

large measure, of solo-research by team-research and
research-in-parallel by research-in-series. Tae
chenge from "little science" to "big science" has
either resulted in, or has been made possible by team-
resezrch. Several rcasons have been given to explain
the shift (12). Ye need to note here that specialists
in different subject-fields are brought into the team
to work together and coordinate their activities in a
wey conducive to the achievement of the objectives of
the project being worked upon. This has in some mea-
‘sure led to a coming-together of different disciplines,
As a result, the slowing down process resulting from
fragmentation is to some extent overcome.

" 4 INTER-DISCIPLINARY ACTIVITY
41 Hybrid Discipline :
The first symptoms of inter-disciplinary acti-
vities are the so-called "hybrid disciplines".

42 Two-Parented Hybrid

Kenneth Boulding in his paper “General Systems
Theory: The Skeleton of Science" (1) has mentioned
a few two-parented hybvrid disciplines. The first to
emerge as a two-parented hybrid was Physical Chemistry
in the late nineteenth.centﬁrj. Then came Social
Psychology in the second quarter of the twentieth cen-
tury. In the physical and biological sciences, the
well-established hybrid sciences are Astrophysics,
Biophysics, and Biodhemistry. In the Social Sciences,
Social Anthropology is also fairly well-established.
Two-parented hybrids just emerging are Economic-
Psychology and Eccnomic—Sociology. Bouldiﬁg considers

that there are signs for Political Zconomy to have a
rebirth.

19
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43 Multi-Parented Hyorid .

Boulding places under the cttegory of Multi-
parented hybrids, inter-disciplinary subjects that
have a much more varied and at {tiues even obscure

.;ancestry than the two—prrented Lybrids. These result
from a selection, rcorgenisation, and synthesis of
ideas fras several areas of knowledge. Examples given
are:

1 Cybernetics -- the science of control and
‘cammunication in all of its variosus nenifestations in
machines, animals, and organisations. I1 incorporates
and unifies the work of the servo-mechanisms and
systems engineering, the communication engineering
‘and certain aspects of the work of the physiologist,

nearologist, psychologist, econonist, and sociologist
((\.

2 Ofganisetion theory, which has energed out of
Economics, Sociology, Engineerin;;, and Physiology; and

3 Management science.

44 "Inter-Departmental" Inter-Disciplines

The inter-departmental inter-disciplines develop
.through the establishment and activities of inter-
departmental institutes, sﬁch as the Institute of
. Industr1a1 Relatlon, of Public Administration, and
of Internatlonal Affalr (3).

45 Multi—Hybrids wdth Common Methodology

~ Multi-hybrid disciplines organised around the
appllcation of a common methodology to many different
fields and problems 1nclude Survey Research and Group
Dynamlcs. '

R e tann A R LA
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46 Mulri—Hybrid Diseipline: Theory of Individual

Behaviour ,

Each discipline studies some kind of "individual"
-~ electron, atoam, molecule, crystal, virus, ceil,'
plent, animal, man, family, tribe, state, firm,-uni;
versity, etec. 'Each of these individuals exhibits
'behaviourf, action or change and this behsaviour is
considered to be relatei in some way to the environ-
ment of the individual -- thet is, with other indi-
viduals with which it cames into contact. Bach indi-~
vidual is regarded as consisting of a structure of
complex of individuals of the crder immediately below
it. The behaviour of each individual may be explained
by the structure and tke arrangement of the lower
individuals of which it is composed, or by certain
principles of equilibrium or homeosiasis (See Sec 2)
according to which certain ‘'states' of the individuals
are "preferred". Behaviour is described in terms of
the restoration of this preferred state when they are
di sturbed by the changes in the cnviromment (4).

47 Multi-Hydbrid Discinline : General Theory of Growth
There is har&lj any discipline in which the
growth-phenomenon does not have some importance. Al~
though there is a great difference in complexity bet-

ween the growth of crystals,'emhfyos, societies,
several of the principles and concepts that are im-
portant at the lower levels are cpplicable at the
higher levels also. In other weoris, 211 growth
phenomena are sufficiently alike and this nay p0331bly
be a newly emerging discipline (4).
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5 BORDER SCIZNCE
Soico W Troup, a noted bioc..imatologist, in his
essay Significance or border sciences for the future
of mankind has discussed exanplce of established as
" well as newly emerginug Border Sciences as he has
named them (17). A

51 Definition

"A Border Science conpri ses those branches of
science which interconnect the fringes of well-esta-
blished basic sciences (either formal sciences such
as methematics; natural sciences such as physics
aad chemistry; biosciences such as biology and medi-
cine; or mental sciences such as psychology, socio-
lo,y, etc) foruing a new independent discipline.
"It may also cmprise of fundamental research which
penatrates into completely unknowm realis of human
knowledge until recently concidesed %ue domain of
vague, hnrealistic, quasi-scieniists aad unfortunately
often the hunting ground of scicutiric charlatans."

52 BEnumeration of Borler Scienc.s
Tromp has enumerated the following Border Sciences:

1 Bstablished Border Sai-ncesi
A Geologlcal Sciences
B Psycho-physics
1 Physical enbrjolcgy
2 Physical neurology
3 Geo-ecology
4 Biurhythnics
C Cybemetics
2 Nor-Established Border Sciences!
A Astronautics
Q B Supersensorics
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In Sec 6 and 7, the scope ol each of the Border
Sciences, excepting Geological Sciemces, is briefly
given.

6/7 SCOPE OF BORDER SCIENCES
6 ESTABLISHED BORDER SCIENCES
61 . Psycho-Physics

"Psycho-physics consists of a group of Border
Sciences which study the fundamental psycho-chemical
pioperties of the "web of 1life" and its inter-relation-
ships with the inorganic and. organic world surrounding
it. It comprises of several divisions such as
Physical Embryology, Physical Neurology, Geo~ecology
and Biorhythmics.

611 Physical Embryology

Physical Embryology is the study of the physico-
chemical, particularly the physical aspects of the
fundamental problems of life in its enbryonic stages.

612 Phycical Neurology _

Physical Neurology is the study ot the physical
mechanism of nerve condition and brain process in
general.

613 Geo-ecology
Geo-ecology is the study of the inter-action bet-

ween enviromment and living organiam which includes
tiuz conditions of life, behaviour, etc. It comprises
ol the following three sub-disciplines:

1 General Geo-ecology.- General Geo-ecology deals
with the conditions of life, behaviour and geographi-
cal distribution of plants, animals, and man.
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2 Medical Geography.- DMedical Geography deals with
geographical distribution of disecases.

3 Geographical Pathology.~ (-.ographical Pathology
deals with the differences in clinical symptonms,
severity and development of discuses in different parts
of the world.

4 DBio-Climatology and Bio-lMeteorology.- The Inter-
national Society of Bioclimafology and“Biometeorblogy
' bas defined the field as "the study of fhe direct and
indirect inter-relations between the. geophysical and
geochemical environment of the'atmosphere and living
organisms ... the tern 'Environment' being broadly con-
ceived and including wicro, macro, éndvcosmié environ-
ments and the diverse physical and chemical factors
comprising these environments."

Examples of the divisions of Bioclimatology are given
as follows: S

BIOCLIMATOLOGY
Phytological
Bioclimatological phenology
Ecological climasogsraphy .
Zoological
Entomological
Veterinary
Human -
Physiological
Aestheto
Psychological
Archaeological
Social '
Urban
Cosmic
Palaeo-bioclimatology
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614 Biorhythuics

Biorhythiaics is the study of the existence of cer-

tain fundasental rhythmica’ phenomena of the living
processes in plants, enimale, and mean,

62 Cybernetics

Cybernetios 1s the study of the direction and con-
trol of certain distence mechanism in the inorganic and
living world. Tt comprises the "Control end coanuni-
cation theories", "Peed-back mechanisus" and the pro-
cvases involved in "Memory'" both in the mechanical and
1iving world. (See also Sec 43(1)).

7 FEWLY EMERGING BORDER SCIENCES

Tromp conjectures that tilie so called non-esta-
blished Border Sciences may develos into new indepen-
dent Border Sciences or as hrsncacs 07 existing Border
Sciences in a not too distani futuce.

71 Astronautics .

Astronautics deals with the problens involved in
the transport of both the fiv1ng x1d ﬁon-livﬁng things
from earth's crust inte the cuter space and with the

conditions under which living oirganisiis could live in
outer spacc.

72 Supersensorics .

‘ Supersensorica (known ol as extra-sensorics)
is concerned with the study of certain phenomena
suown by living organisms, the regisﬁration of which
secus to take place by means of physiological or

other muchanigas unknown at prescnt in huzan physio-

logy.

Examples of divisions of Supersorsorics are riven

o g it e st et Y

S n b b



AAT2 Devadason

as follows:
In nan

Paragnostic phenonenon
Telepathy
Clairvoyance

Stigmatisation phenguénon

Hypnosis

Trance condition

Yogic phenomenon -

In aninal
Direction finding -
Homing instinct

73 Team Research Nacessary
"' Extremely complex branches of humen knowledge
" can be developed as Border Sciences only by a great
nany experts in various disciplines working together
" in a true team spirit (17).

8 INTEGRATIVE DISCIPLINES: SPECIALIST'S VIEW

Another mechanism by which equilibrium in the
Universe of Subjects 1s achieved is through the
developuernt of Integrative Disciplines. The search
for integratéd concepts has been going on through all
the agea agince man learned to use words (6).

81 General Systeus Theory

Boulding has viewed "General Syctous Theory"
as an integrative discipline unifying many subjects
in the Universe of Subjeocts. Geneval Systems Theary
discusses the general relationship in the ecmpirical
world and descrives a level of theoreti cal usdel-
building, 1lying somewhere between the highly gene-
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ralised constructions of Pure Mazthematics and the
specific theories of the specialised disciplines. One
of the wain objectives of the Gen=ral Systems Theory

is to develop a framework or struciure of systems with
the aid of which the structure of particular disci-
plines can be related in a helpful sequence of coherent
corpus of knowledge to enable a specialist in one |
field to catch relevant communications from others (1).

82 Two Approaches . .
Boulding has suggested two possible approaches

to the Generasl Systems Theory (1): ' )

1 To look over the empirical field of human expe-
rience and to pick out certain general -henomena com-
mon to many difrerent disciplines, and to seek to
build up general theoretical-models relevant to these
phenomena; and

2 To arrange the empirical field of humen expe-
rience in a hierarchy of camplexity of organisation of
thelr basic "individual or unit of behav1our" and
develop levels of abstractlons approprlate to each.

83 Examples of the Method of Approach
831 For the First Approach

1 ‘ifodels of population change and interaction
deallng with ecological systems in biology, capital
theory in econouics, and certain problems of statis-
tical mechanics.

2 A general theory of the “behaviour" of an
individual based on the structure, arrangement, and
function of the lower individuals of which it is
couposed, or by certain principles of equilibrium
or homeostasis.

27
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3 A general thecry of growth (5).
4 A general theory of laforration and couuuni-
cation.

By this approach, Boulding conjectures that ulti-
nately & general field theory of the dynamics of action
and interaction may result. (3es_also Sac 332(2)).

832 For tne Second Agproach

1 Tie theory of integrativ: levels as intro-
duced py the biocheuist Needham in the 1930's, by
Novikoff in 1945, by Feibleuman in 1954 (8) and by
Loulding (1). .

2 New dross~dieciplinary specialisation.- 1In
Boulding's two works, The image and the Meaning os the
twentieth century (19), a cross-disciplinary synthesis
is propounded. The resulting discipline is namec
"Eiconics". .

By using Biconics, Boulding av.capts to give on
insight into econoumics, politics, science, laistory,
ideology, and the population und %“i.c var traps. He
has used it for the analysis of lurge critical social
issues, He writes, "It is possille to create orge-
nigsed feedbacks within the general fruiework of the
scientific sub-culture which will «ltexr the 'public
~ ioage' or images of this sub-culture in useful, crea-

tive and organically growing ways'.

Boulding's Eiconics includes time-binding, signal-
syabol differentiation, delayed reaction, science as
a vasic orientation, and to-ne-ness. He uses seven
levels of organisations: Statios, uechanios, homeo-
ctavis, the living cell, plant, animal and huuan buing
(17).
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.91 CONGLUSION
A knowledge of tile modes ol developuent of the
Universe of Subjects as seen by the subject specialists
is of help in the design and developuent of schemes
for clissification. It would, tor eauple, be useful
to exanine the nodes of fornution of inter-disciplinary
subjects, Border Sciences, etc, in reiation to the
different wodes of formation of zubjects already
recoguised in the Generzl Theory of Clasgsificetion.
Murther, it way also ve examined whether the different
_ Border Sciences should be brought together in one
place in the acheue for classification or would it be
nore helpful to disperse them in the scheme according
to the affinity of each to other subjects. It is inte-
}esting to note that the modes of formation of different
subjects and'the nodes of develdgient in the Universe
of Subjeccts are derivable fiom viic antlogy ol the
Library veing considored & living orginisa (Law 5 of
Library Science).
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PUBLIC HEALTH: DEVELOPMENT AND STRUCTURE.

R AHUJA, Mahatma Gandhi Memorial Medical College
Library, Jamshedpur, and DRTC_Traince, 196%3-70.

The stages cf developuent and the .
dominant characteristics of the differ--
ent subjects falling in the field of
Public Health are mentioned. The charac-
teristics of the subjects Clinical
medicine, Preventive medicine, and Social
medicine in relation to Public Health are
indicated. Examples of different kinds
of Specials Basic Subjects wiwh Public
Health as Host l{ain Subject zre given.

The scope of subjects such as Medical
Sociology, Human Ecology, Social Anthro-
pology, Sociel Psychology, Social Paedia-
trics, Social Geriatrxrics, and Social
Pathology that contribute ideas to Public
Health studies, is briefly outlined.

J JCOPE OF THE PAPER

In ¢C (Colon Classification) upto and including
its edition 6, amended (1963), Public Health was
taken to form a Compound Subject with Medicine as its
Basic Subject. In edition 7 (197'), Public Health
has been made a Main Subject on u consideration of
the literary warrant in the suvject and other factors.

This paper gives a brief description of the
subject Public Health, with particular roference to
1 The main stagos in the development of the’
subjoct} : .

2 'The significant contributions to the subject,
leading to its wide coverage todey

3 The major topics of interost of the specialist
in Pudblic Healthj ‘

4 The formation of Specials Basic Subjects with

-
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Public Health as the Host Maiu Gubject; and
5 The penumbral and in%er-.elated subjceis.

1 SCOPE OF PUBLIC HEKLTH _

Somethlng of the vast scepe of Pqulc Health as
it is understnod and practi sed today **v be envigaged
from the typical functions »# & statec public health
service. These functions ireled s .

1 Control of communicebic u1d chronic dise&SbS,

2 Operation of clinics for ncthers and children;

3 Operation of laboratories end clinics'for
various preventive and diagnostic sarvices;

4 Provision of public health nursing service;

5 Environmental health service inciuding the
inspection, supervision, and sanitary control of
water-supply, sewage disposal facilities, nilk produc-
tion and distribution, and £003 handiing establish-
ments;

6 Collection and analysis ot vital statisticu:

7 Operation of communisy ingipi%olir, nureing lLones,
and rehabilitation centres; '

8 Comnunity healtn plann*ug, sensultation, and
coordination; and - :

9 - Public health edncation ari infoation
dissemination. .
2 VARIETY OF SPECIALITIE3 iNTEDP.Cu

To provide a publio health scrvine of & conmpre-
hensive kind mentioned above, i% is necessery %o bring
together for éooperative and coordinated action,-
srecialists in a varicty of disciplines. The specia-
lists include physicians, microbiologists, nurses,
dsntists, sanitarians, engineere, psychologists,
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educators, socioiogis*s, social woriers, together with
supporting technical, statistical, and administrative
personnel.

3 MAIN STAGES OF DEVELOPMENT
31 EBarly Ideas
The concépt of public healsin, as it is understood

and practised today, developed lurgely during the last
hundred years. However, efforts to control epidemic
diseases are known to have been riade even in ancient
.tlmes.' For example, a falrly couplete. plbture of iso-

lation end quarantine procedures for dealing with
chrosy, and the essentials of community sanitation
~is given in the books of Leviticus and Deuteronomy,

Iz‘the Mosalc days, the principles of isolation of in-
fectious cases were known end disinfection of infected
materlals by burning end regulations for abatement of
nuisance were practlsee. Publlc water supply, sewage
facility, and bathlng houses were provided on a large
scale during the period. ‘of- the Rewan Enpire. Such
public health systems are known to hav. been in opera-
tion in ancient Indie and China also. The excavations
in Sarnath and Mohanjadaro have disclocezd this. The
plague epidemic of the fourteentl: century led to the
establ ishment of quarantine stations in the importang
. ports of Europe.

32 Acceleration of Progress
Two important idecas that emerged in the eighteenth
century led to an accelerated development of public
health. These were:
1" The development of modern scientific ideas and
attitudes, suggesting the possibility of control of
the forces of nature by man; and

33
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2 The humanitarian movement motivating people to
apply such knowledge for public gocd.

-The Germ tﬁeory of Toouis Pasteur {1854), the isolation
of the Tubercule Bacillus (1882) by Robert Koch, ‘and
the discovery of the value of vaccination against

smallpox by Edward Jenner (1798) marked fhe béginhings

of a series of developuents in public health. The
five phases of the Public Health movement in the
twentieth century in England are mentioned below.

Starting
- Period
Fhase (20th cen-
| tury)

Particulars

1& 2 TPirst
SR decade

3.&_4 Second

decade

5 Mid-
century

Purification of water supply.
Control of disposal of waste. >

Control of ingect carriers of dis-
cages. Scientific isolation and
quarantine praccice. TImmuni-
sation using vaccines and sera.

Campaign against tuberculosis:
Health cducotion, dissemination
of information about personal
hygiene, clinics for early
diagnosis and prevention of the
disease. : '

Control of venereal discase, in-
fant mortality, mental disease,
heart disease, and cancer.

Public health nursing'service.-

Socirl and economic factors as b
they are related to housing,
nutrition, medical care and
social security. _

3% Chart of Stages of Development 7
The following table gives a summary of the main
stages of development of the ideas of Public Health.
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34 Number of Contributions .

The following table gives data on the number of
significant contributions to different subjects of
Public Health interes: during the period 1500-1950.

I of Significant Contributions

SN Subjects in
Public Health 1500- 1700~ |1851-11901- Potal
i1700 1850 1900 {1950

1 Senitation, Rural .. 22 15 19 56
and Urban Health ' : A

2 Bacteriology, 16 26 72 72 186
Immunology
Epideuiology | '

3 Matemal and Child . 13 113 - 27
Health Service ' ‘ | 3

4 Occupational ‘4 : 1 2 6 19
Health Service )

5 Mental Health ee 11A" 2 e 13
Service ’ - : ‘

6 Nursing and Re-- .. 3 T R - f1
habilitation Service . :

7 Vital Statistics Ve 11 2 ¢ 14

8 Health Adminis- . 8 15 4 27
tration
Total - - o0 101 116 116 353
N of Years .. 200 150 50 50 450

Average N of
Contributions per . :
10-year period 1 7 23 23 ' 8

341 Annotation '
1 As in most other fields of science, the rate
of significant contributions to Public Healthas

— =
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increased since 1500 AD, reachinig a maximum of 23 per
decade in the latter half of the nineteenth century.
The..seme rate has been kept up in the first half of-
the present century. | :

\

.2 Out of the 353 contributicus over the 450-
yeaf'ﬁeriod3 over 52 per cent hag been in the subjects
Bacteriology, Immunolo;y and Epiceniology taken
together. '

3 In these three subjects, more than 77 per cent
of the contributions were during the last one century.

4 MAJCOR FIELDS OF INTEREST TO SPECITALIST IN PUBLIéx\
HEALTH ,

The subjects falling in the fields of Clinical
Medicine, Preventine Medicine, and Social Hedicine,
arc anong the major areas of interest to the
spzcialist in Public Health:

41 Teble .

Phe following chart indicates the interrelation
between the above-mentioned tiiree fields, considered
on the basis of certain characteristics.

Charac- Clinical Preventive Sccial

teristic Medicine Medicine Medicine

Objective Prevention; Prevention o Evolved stage
failing, disease. Re-— of public

cure; fail- -
ing, rclief
of suffering
and pre-

" mature death

habilitation.
Increase in

huran effici~ .

ency and life
expcctancy.

health dictated
by nceds of
society. Im-
proving human
resource.
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Charac- Clinical Preventive Social

teristic Medicine Medicine Medicine

Approach Individual care; Promote pre-  Social hyglene
higher turnover ventive atti- +to fit social
of patients ¢nd  tudes. Huma- milieu. Envi-
discharges ut nigtic., Effi- ronmental and
quick rate.liarly ciency and social sani~
diagnogis ernd economy in tation. Inter-
treatment.Psy- health care. national co-
chology and Group health. operation,
pathology of dis- Quantity and Constructive
ease. Technique quality. Po- medicine.
oriented. sitive and

~ total health.

" Method Diagnosis. Local Epidemiology. Total man.
pathology. Spe- Bio-statis- Total envi-
cialities. Prog~ tics. Social ronment.Fieli
nosis. Treatment. pathology. epidemiology

- Immunisation. applied to
Preventive. individual,
‘ family, .and
community.
Emphasis Mortality more. Morbidity more Morbidity and
than morbidity. than mortality mortality.
Total health
ilncreases
total wealth.
Rescurce Hospital. " Health legis- Rural and
"+ . Clinic . lation.Domi-  urban field
" ciliary ser- - -health ser-
vice., Health  vice. ‘
centre. e~ Comprehen-
‘ search lobo- . sive.
ratory, inte-
grated out-
patient de-
: , partment.
Evalua- Subjective, Reduction of Academic 4%z~
tion individual ap- morbidity cipline.

: ‘praisal of doec- . and mortality Individual
tors. Objective, rates. Ex- clinical
sickness and pressed needs practice.
suffering. of puapula-~ Instrument

tion. of social

policy.
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42 Specials Basic Subject

A perusal of the catalogues of publications of
V10 indicates the possibility of formation of Specials
Bogic Subjects of various kinds with Public Health as
t:.2 Host Main Subject. Division of the Main Subject
by the "Environment Characteristic" is one of the ways

in which such Specials Basic Subjects are formed.

Here are .some examples of titles ¢f documents dealing
with such subjects:

1 Good health in the tropics.

2 DPublic health in the Arcmln and Antarctlc.

3 Hygiene of seafarers. |

4 Guide to ship sanitation.

5 Guide to hygiene and sanitstion in aviation.

6 Modern trends in occupatioval health.

7 Health problems in agriculture.

8 Public health problems in pural areas.

9 Maternal and child healtn in deveioping;gduntries.
10 Military hyglene. | '

DlVlSlon of the Main Subject Public Health by
"Age Characteristic" and by "Sex characteristic! are
oti.cr modes or formation of Specials Basic Subject.
Eer> are some examples dealing with such subjects (WHO
catalogue)

Child health in developing countries;
Public health aspects ol low birth weights;
Health problems of ageirg and agea; and
Maternal health in develcping countries.

S WD -

In all the above cases, the formation of Specials
Basic Subjects in Public Health is similar to such
formations in Medicine. In addition, suvjects of the
following kinds also have litcrary warrant even at the
book level. '

41



AP42 Ahuja

Dental health service;
Public health nursing;
Mental health service; and
4 Combination of any of these with a Specials
Basic Subject mentioned earlier. ‘

WY =

5 PENUMBRAL SUBJECTS AND TRENT

Public Health is & developing subject. It draws
fran and is affected by the developments in a large
number of other fields ranging from Chemistry, Biology,
Veterinary Medicine anc¢ lMedicine among the Natural
Sciences at one end, through Psychology among the
Humanities, to Education, Economics, Intecnational
Relations, Sociology and Law among the Social Sciences,
at the other. It is not difficult to recognise the
close relation of some of the subjects in the fiecld of
Natural Sciences, particularly the subjects going with
Medicine, with different aspects .of Public Heelth.
However, it is noteworthy that the following subjects,
mainly from the field of Social Sciences, have, in
recent years, coume to be emphasised in courses on
Public Health. There is a high probability of Public
Health being the secondary phase in relation to these

subjects.
1 Medical Sociology; 5 Social Paediatrics;
2 Human Ecology; 6 BSocial Geriatrics; and
3 Social Anthropology; 7 Social Pathology.
4 Social Psychology;

The objectives of each of these subjects in
relation to Public Health are briefly mentioned in
the succeeding sections.
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51 Medical Sociology

Securing maximum benofit of positive health %o
the largest population in minimum time on the basis of
a atudy of the relation of the individual ~- religious,
political, economic and cultural -- to the other mem-
bers of the community.

52 Human Ecology

Understanding the naturail history of health and
discage. and thus promoting preventive upprroach to
disease -and restoration of health, on the basis of the
study of the environient of the individual, starting
from the intimate family environnent.

53 Social Anthropology

An understanding of the racial cuxtoms and habits
of the community very much influcaces the success or
failure of acceptence of new ideas on hzalth by the
community. '

54 Social Psychology

Rehabilitation of anti-sociel elements and social
misfits through positive mental and social health
services on the basis of the study of the behav1our
of the individual in the social environment.

55 Social Paediatrics

Use of the findings of studies in sociology,
such as on juvenile delinquency, sibling rivelry,
and parent-chilad rélationship, couid iead to better
organisation of child health. servicos and guidance
clinics.

43



AB56 Ahuje

56 Social Geriatrics

Increase in life expectancy leads to & higher
percentage of aged »eople needing both respect and
protection., Studies on the behaviour and the phy-
sical and wental capacities of the aged can lead to
a better utilisation of such manpower.

57 Social Pathology

Degeneration of society -- intemperance and
physicel, mental, norszl and spiritual degeneratibn‘--
and destitution due to various disasters and soclal
evils, can lead to a variety of social diseases.
Control of such disea:zzs meeds coordlnamlon of clini-
cal, preventive, and social medical services.
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PSYCHOLOGY: DEV.LOPHMENT AND STRUCTURE.

M P SINHA, Jadavpur Uaiversity Library, CalcuttaLBE,
and DRTC Trainee, 1%€9-70.

The origin, developmental history, the
period of cupirical and measurement studies
the rise of 3yscems of Thought, and the signi-
ficant contriuv.:ionsg to Psychology, are
briefly des:ribed. The ccntent of Psychology =--
the genera! fra.svork, the input process, the
central proces., tlhe output process, the
nethods and teuli.igues of study and the postu-
lates =- are uc.is.oned. The relation of
Psychology wuc .o components to the other
subjects is clicried. The gyosition of the
Main Subject Pzy..iology in the schedule of Ifain
Subjects, and ¢ ... of 1ts possible new Basic
Subjects, are uriefly discussed.

1 SCOPE OF THE PAPIR
This paper gives & brief description of the sub-

ject Psychology, witl: particular reference to the '

1 Major stages in its developuents

2 Significant contriuutions, the development of
the Systens of Thought, «nud the current postulates of
the subject; '

3 Major ideas concstituting the subject and the
technigues of study used by the specialists in it;

4 Interrelation of it with the other subjects; and

5 ©Possible formation of new Basic Subjects with
it as the Host 1Tzin Suovject.

11 Three Fields o Investigation

Yhen ‘knowledge' itself is the subject matter of
investigation, three beoad fields of study may be
recognised. These are:-
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J The structure of the subjective process called
knowing. This beloxngs to the field of Psychology;

2 Tue specific character of the entities of the
external world. This velongs to the {ield of Natural
sciences; and .

3 Tae nnture of truth, as distinguished from the
mind that recognises,it and from the facts about
which it is. This belongs b0 the field of the Theory
of Xnowledge and of Logic.

The diécussion in this paper is confined to -
"Pgychology".

2 FIELD OF PSYCHOLOGY

The distinctive field of Psychology is the be-
haviour of an individual in response to a stiuulus.
In recent years, such studies have been extended to
non-living systeus, such as electronic devices. The
term 'Behavioural Science' is souwetimes used to de-
note 'Psychology' if the stimulus pertains to a spe-
cific environuent such as Education, Political condi-
tions, Econowics, Sociology, or Legal System.

21 Interaction with other Subjects

In studying the behaviour of an individual --
by himself and in groups -- Psychology iupinges upon
and borrows frou several other disciplines. These
range from those in the Physical and the Biological
sciences, among the Natural sciences, through the
Arts, Philosophy and Religion among the Humanities,
tv Education, History, Political science, Economics,
Sociology and Anthropology among the Social sciences.
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22 Chert

The chart in Sec 221 broudly indicates the
inter-relation 07 Psychology and ite subdivisions with
other disciplines. Dle wpper section of thie chart
shows. the relaticn osswewn modern Psychology and
its most closely ruleted ficlds.

Thus, along an iLagirary horizontel axis, we
get the Natural iciunces - - Blology, Anatouny end
Physiology in particiiar. Less closely related are
the subjecte Physics ond Chenistsy. Similarly, we
note the relation of Psychology to Anthropology,
Sociology, and Tducaticn.

Along an imagineary vertical axis, we may note
that Psychology has been continuously striving for
greater and gresiver guantification.

The major fields of study vesually denoted as
the "pure" fields of Psychology are indicated by
golid line rectangles. HMost of these fields appear
to have grown out of allicnces with the Natural and
Social Scieunces. The najor fields of application
of Psycholuogy are irdicated by broken line reactangles.

" The conhecting solid lines indicate the major
1nf¢uences that were portant in the devclopment
of a given iicld. The connecting broken lines. dpnote
secondary influences (8).

—————
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3 DEVELOPMENTAL HISTORY
31 Three Major Periods

In the developucntalihistory of Psychology, three
major periods may be recognised. Thkey are, however,
overlapping. These are:

1 The philosophical, fToi Descartes (1650) to
Fechner (1860);

2 The Systematic, froa Wundt (1875) to lcDougall
(1923); and 3 | -

3 The Specification and Factual, from Tolman
(1932) onwards.

32 ¥inds of Treatment
The de#elopmentui'history of Psychology nay
also be considered. rougily in terms of the Spiral
of Sciertific Method {4). Here, one can recognise
" four uajor kinds of treatment of the subject:

Religion-based psychology,
Pnilosophy-bused psychology;
Experimental and empirical; and
Sy stem-based Psychkology.

.

- G I O Y

33 Earl& Development
331 Religion-based Psychology

The mode of thinking in Religion is essentially
authority-centred. What i: named as Religious Psy-
chology deals with the study of the phenomenon of
Religion in individua., groups, and races of man.
The basic sacred booii: of most of the Religions have
some psychological elczent in it. These elements
constituted the religion-based psychology. Indeed
soue religions canalised thinking. Naturally, this
left its own colour, so to speak,_in the psycho-
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logical concepts based on Religion.

332 Philosophy-based Origin
Till as late as the nineteenth century, Psycho-

logy was usually taken as & subdiscipline of the all-

N T embracing discipline Philosophy. The philosophical
questions, which are essentialiy speculative in
nature, . of particular relevance to Psychology, fall

-"in the field of Epistemology. Contemporary discussion

about consciousness, relation of psychological func-
tion to .structure, Phenomenology, and the Self involve
such questions.

34 ‘Eﬁpirical Studies and Measurement
With the developments in Physics and Physiology
; in the eighteenth century, physicists and physio-
logists becawe interested to find out whether both
- physical phenouena and mental activity followed cer-
tain laws. Xor this, théy made e riwents and mea-
‘sureuwents in psychology. The £ owing are somze of
the significant contributions tu experimental. and
empirical studies.

Approx :
year of Contributor and the field
- contri- of contribution
bution
N 1760 Pierre Bouguer:-.Measurement of the
threshold for visual brightness.
o (Beginnings of Psychophysics).
1827 " Joseph Delezenne:- Measurément of differ-
.ential threshold fop_ponal-pitch.
1334 . Heinrich Weber:~ Just noticeable difference

of stimuluc intensity is & constani frac-
- tion of the total intensity at which it is
. neasured. (Weber's Law).
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Approx

year of Conwributor and field of
contri- contriovution
-bution.

1350's  H Von Helmholtz:- Theoretical work on per-
‘ ' ception, &.dition, and vision.

1360 G T Fechner'- Forualisation of the method
of deteruiring tnreshold. '

1872 Ferdinand Pluteau:- leasureuent of sensa-
tion.
- 1874 Franz Brentano:- Advanced the cause of

Phenomenology. Intensional Psychology.
1883 Leopold Delureui:- KExpanded Plateau's

theory of sensory measurenent in terms of

the "sensed contrast" between sensations.

1885 H Ebbinghaust~ Quantitative techniques in
. the study of memory and learning.

1886 James Wards- Extended the work of Brentano
on Phenomenology.

1890 - © J H Cattel:- !entalztests and measurements.

1396 h lfueller: - Psychophysic&l axions.

1901 0 Ruelpes- u\perimental study of thought

- process. :

1905 B 3 Titchneri- Coancent of sense distance
and theory 5. gipralininal sensory interval.

1918 "R S Woodwor'li:- Dynamic psychology.

1923 Willian: McTorgalli- Purposive behaviour.

35 Systens-based Pss:hinlogy

Psychology develiped into an experimental science
about 1875, with tlLc estuablishment of a laboratory Ly
thie physiologlst Wilielm Yundt in Leipzig in 1879 aad
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by G Stanley Hall, a student of the physician William
James, and of \undt, in USA, in 1883. Psychology
moved progressively to find answers to questions

about mind and body relation, consciousness, the un-
conscious processes, and to emphasising that behaviour
alone is available {or study by science and that
constructs such as "mind" either refer to non-
existents or are irrelevant.

351 Psychoanalysis

— me covmas W o v

For several centuries, philosophers have con-
sidered such issues as human motivation, the role of
emotional behaviour, the basis of aesthetic choice
and the ethical aspect of human nature. But it was
Signund Freud (185¢-1939) who developed a complex
theory of the unconscious detcrminemts of behaviour
and applied it in the therapeutic process of psycho-
enalysis, and in the case of the emotionally dis-
turbed and mentally ill. Since the 1920's, Freud's
work has had a great impact on clinical medicine and
on several other fivlds or the Natural Sciences as
well as on Humanities and Social Sciences. The
following are sorie of the signitficant contributions
of the Psychoanalytical School.

Approx

year of Contributor and the field
! contri=- of contrivution

bution

1895 Josef Breuer and Sigmund Freudt- In their
book 'Studien uber Hysteric', they ex-
plained the "Cathartic" method of treatnent
to cure hysteric patients, which was the
starting point what later became psycho-
analysis,
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———— S~ - - ——

Approx

Year »>f Contriii or andé tiue field

contri- I curntribution

bution

1900 Sigmunc Freud:- interpretation o dream.
Concept 01 uncoascious and hiddern motive.,

1905 --3 Theory o se:r,

1911 Alfred adleg:- Cuncept of inferiority complex.
1915 Sandor Frengzi:- Cuicept cof love.

1916 Car. G Jung:- He =zsserted that libido, which
Freud enphiesised to bLe priniarily a sexual
drive, was not in itself a sexual force, Lt
a general life rorce, and that sexuality wes
nerely cne aspect of its function. liorecve:r .
Freud stressad the role of univereal persn.
nality dynamics -~ energy patterns charac-
teristic of all human experience. Jung div:-
ded personality into 'extrovert' and 'intro-
vert' types. He considered the unconsious
and the conscious %0 be the partners rathe.
than in conflict with one ano*her. He also
enphasi sed ¢ somawhat mystic concepts of
gpiritual forces ard spiritua? dectiny. On
the basis of shote idese, he established a
systen of Auzlyai. al Psyshology (T:poloag;ical)
-~ ¢ varinnt af ?.ychoeralysis o>f Freud, his
teacher. ‘

1920 Sigmund Preui: . lecr ¢t Parchiognalysis.

Alfred Zdler.- ‘n-eory ot Tndividw:l Peycho-
logy. Re dir 1% share Frevd's velief in
the supremecy o ihe sequal iratines. He
put atte.ticn ty {ueides and strategy of
life., He expiuines the main source of human
striving to v+ etriving for power, which
easentially wine oceiual recogartion and
prestige. de sico ecphnasiized rn the rale
played by viCy deficiencisas 1,1 the formation
of neurotic ¢isorders. e beiieved that ail
formsg of neurosie and developiental faiiur:
are expressions of inferiorityr complex ai)
disappointment on firm basis, Thus his
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e s - - -

Apnrox

Jear oi Contributor and the field

contri- of contributior

bution
approach to the emotional disorders was
on the basis of Individual Psychology. Tt
nay, therefure, be said that he established
the systen of 'Irndividual Psychology' -- a
variant of Psychvanal;sis of Freud, his
tcacher.

1521 Signund Freud:- Concejt of libido and its
phases.

1923 ~-~1~ Conecept of superego, ego and id.

1930's Otto Rank:-~ Cause of ncurosis in relation
to anxiety during birth.

1239 K Horney:~ MNeurotic trends and role of
anxioety.

1943 Erich Fromn.- Role of socio-economic struc-
ture on character developuent.

1947 H S Sullivau:!- Defined Poychiatry and Psycho-
enalyeis as the study of "Interpersonal
rclations".

I . e - -

352 Behaviourism

The studies of the kind mentioned in Sec 3% led
to the development of the Behavinuristic School of
§ B Watson in the 1010's. It was a kind of revoit
against introspection of Wundt and otners and
mentalism of Yrentano and foliowcrs. Their view
of behaviour is based on a connection of the stiuvlus
with the motor response through a nervous ape; the
more couplex behaviour being built up by elaborating
the sinple nervous clements, Thought is associated
with organs of speech and not with the brain, The
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following are some 0i the gignificant contributions
of the sehaviouristic System of Psychology.

.|

Approx .

year of Contrivutor and the field

contri- of contribution

bution

1904 T P Paviov:- Conditioned reflexes.,

1913 J B Watsen:- .jechaviourism. Personality.

1915 E B Helt:- ‘“t2e¢ponse as'the essence of
cognition.

1929 K S Lashley: Nrain mechanism and intelli-.
gence.

1932 E C Tolran:'- *mr7o5sive behaviour in man
and aninal.

1937 ¢ L Hull:- "iind, riechanism and adapted
behaviour. .

19338 E C Tolman:- Intervening variables
(statistical approach).

1938 B F Skinner:- Skinner Boxes.

1943 C L Hull:- Quantitative theory of simple
and canplex forms »f learning and behaviour.

1944 S C Tolman:- Stimilus-expectancy-need-
cathexis.

1956 K ¥ 8pencet~ 3chaviour theory and condi-
tioning.

353 Gestalt

The Gestalt Sch'.1, vhich originated in Germany
about 1912, challenz~ the Behaviourists. Tuey
experimented mainly vnth the process of perception,
emphasising the »ol> f %he bLrain in organising
sensation. Behaviowr is viewed as taking place in
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of forces. Organissd subjective experience

was taken to be nirrored hy a coipi.rable "Isomorphic

physical pracess" witai a similar orpanisation in the

brain.

The following arc¢ some oi the significant

‘contributions of the Gestalt School.

——-

Approx
year of
contri~
bution

a ——— —

Convributor and the field
of contrivbution

1912

1914
1920
1923

1930's

1935

1040t s
to
1950's

ITax Werthneimers- Isomorphic relation bet-
ween seen-fn1averlent and cortical short
circuit.

¥ Koffkas- Special features of mental growth.
\l Koehler:;- Physiological isomorphism.

lax ‘fertheimer:- Objects as immediately
given to consciousness.

W Koehler:- Tdentity of Ifield structure of
psycholorsi cal experience and underlying
brain process.

K Koffka:- Gestalt theory covering bearing
rmemory, eundticn, voluntary and involuntary
action.

K Lewin:- 3tructure of mind. Pield theory.
As some oif the newer viewpoinis in physics
&nd mathenatics made inroads in psychology,
a fresh appryach to Gestalt factors arose

in the tield theory of Xurt Lewin, who
visualiged psyehological activities as events
occurring within a frame of reference which
could be represented geomnetrically. He
nentioned about a 'psychological space',
sonetimes called hodological space within
which goal~siriving activities could be pic-
tured. This space could be thought of as
compartmentalised into subregions. And the
techinigues of that branch of matnematics,
knowi as topology, could be employed fruit-
fully to diagram the interrelations of
conpetitive goal-sceking activities within

a larger field. The result was a technique
for depicting grapghically rather than
verbally a variety of poal-secking drives.

ERIC

Qfmmnﬁ
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36 Current Trends

In recent jeers, nowve of the conceptes of Psycho-
logy have been clar! “ted b, the findings of research
in the field of C¢ytolyg, Neuro-chenistry, and Neuro-
physiology. The us: o7 nuwerful clectronic instru-
ments has lerilitated the measucsenent of responses
to stinmuli by the organs of the brain. The effect
and the use of variet; o drugs aifecting the mind
and the nervous syst=1 is another field currently
recciving considerab.is attention. The study of
Extra-Sensory Perception (Supersensories) has also
received a fillip. The mechanisms of feed-back,
self-regulations (Homeostesis), and Man-llachine re-
lation, are also receiving considerable attention in
studies in the subject of Cyberaetics.

37 Rate of Increase »i Contributions

The following *+inle gives data on the nbter of
significant contribuiiors o Psychology during the
past three and a hali centuries.

-
! }N of |Approx N of
: - oo fcon- contrivutions
SN Feriod | vravs | gribu-{por 10-year
! ; ‘tions {period

————— Wl = B —— - —

1600-1699 0. i

1 2 1
2 1700-1799 100 12

3 1800-1899 100 58 7
4 - 1900-1965 65 254 40

371 Annotetion

1 In the sevenieenth and :he eighteenth cen-
turies, the rate of zontrioutioa of signiticant
ideas to the field »I Puychology vemained more or
less onc¢ ver decade.
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1 In the rninetrenth century, the period of
enpirical studies and measurenents, the rate of con-
trioution increased nearly seven times over that of
the previous century.

3 In the twentieth century, marked by the
developrerit of different systems of Psychology, the
rate of contribuvior increased nearly six tines over
that of the ninetecuth century.

4/5 CONTINT OF PSYCHOLOGY
4 WHAT P3YCHOLOGIST STIDIES
41 General Framewor:

The human individual is an organiscd system
made up of several sub-systems. The system conti-
nuously attempts to maintain equilibrium between the
input and output of zach -of 1ts constituent sub-
sy3stems and the overall stability in a continuous
flux of inputs from and outputs to the environment.
This individual sy stem is a sub-system of iarger

~systens, such as the fanily, biggér croups, and total

soclety. The state of any of the units at a given
point of time igs the resultant of its genetic
consti’juents and the past inputs to it. The inter-
relationship among the different branches and

topics of Psychology can be vicwed against the
background of this peneral framework. Some of the
ideas falling in the field of Psyshology are

mentioned in the succceding sections.

42 TInput Process
1 Sensation is the input of a stimuli through
the sensc organs -- for example, the sense of

vision, hearing, snell, taste, and touch.
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2 DPerception i tuv orgenisation of the sensa-
tions into an '"exper.:ce’.

3 Apperception .s T process by which percep-
tions are made meanir il through association with

memory of related nast exuerience.

ERIC

Aruitoxt provided by Eic:

4 Supersensoric:; (See Paper AA, Sec 72).

43 Central Process
The central processes are internal processes
regulating the belhaviour of the organisnm.

1 Learning and llemory are concerned with the
storage of experience for periods of tiume.

2 Attention is a function which results in -«
certain kind or input iaoving more influence on the

organism than another.

3 Higher iiental Processes include reasoning,

decision-making, pro..en-solving and concept forma-
tion, all of which a~. characteristic of man, achieved

through his canplex central nervous system.

4 BEmotion, Terscraient, and Peeling are asso-
2 v . L LeUBILL Leeling

ciated with the auton mic nervous system.

5 lMotivation is craicorned with the internal
needs angd drives which provide the impetus for action.
6 Personality is a comuplex idea sinilar but

not identical with Self and Ego. Tt denotes the
totality of all the cliaracteristics that makes an

individual unique, dependable in his responses, and
therefore, recognisable as distinct from others over
long periods. °

44 OQutput Process

The output processes of the individual include
such responses a- hiz reflexes and physical acts,
Jattern of work and o' fatigue, distraction, moti-
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vation and social inveractions and his modes of
communication.

5 IETHODS AND “ECHITQUIS

The various methods used by the psycnologist in
his investigations nay be grouped into three cate-
gorieg:

1 Experimenval
11 Control-Test lfethod;
12 Gontrol-Group Llethod;
. 13 Match-Paired Method;
-14 Practice llethod; and
15 Rotation Hethod.

2 Differential lizthod
21 Co-relation
22 Tongitudinel and cross-szectional approach; and
2% (Qther statictical methods.

2 QOlinical lHethud
Given below ig a list of the 4ifferent tech-
niques used by the psychologi sh:

1 Direct Observation, inclicing tae use of
recording devices such as the photographic cancra,
psycho-galvanomcter end sone of the instruments of
the physician;

Controlled experinent;
Comparative technigue;
Introspection;

LG I A VA V)

Questionnaire method;

6 Interview. In =iinicsl and psychosherapeutic
interview, hypnosis, narcosis, ana contrnalled and
free association techniques may be uged;

7 Situation tests, suchh az stress intarview;
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8 Psychoueiry;

9 Statistico™ anslysis; and

10 Diagnostic and theraveuti: techniques including
Play Therapy a4d Role Playing.

6 SUBMARY OF APTRIICTES
61 Psychology as 3t.dy of Behaviour

From the descrinticn in the preceding sections
we may sunnarise that Psychology deals essentially
with the origin, developxent, and modification ot
behaviour. It includes the genetic and physiologi-
cal basis of behavioar; +the social and cultural
settings in which belhaviour occurs; learning theory
and nodification of bshaviour via learning, perso-
nality theory and motivational forces producing
nomal and abnorual behaviour; mneasurensgnt theory
and methods for quuntification of behaviour; exXpe-
rimental and statistical methods for assessing and
predicting behaviour under defined conditions.

62 DPostulates of Pg/chivlogy
The following ¢s soie of the postulates, which

according to Vinacke (7)), characierise modern think-

ing in Psychology. 'n some cases, the postulates
appear to be finding;e 5f research in the fileld of
Psychology. Thereirre, it is not quite clear the

sense in which Vinacke uses the tertn 'Postulate’.

1 Postulate o the llaterial of Behaviour.-
The same fundamental variables are present in total
behaviour of all huran beings, although all degrees
of these variables nmuy be observed; difference
between individuals ure largely differences of
degrec rather than cof kind.
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2 Postulate of Uniqueness.- Every individual
as a total personality, iz different from every other
individual, as a result of past expevrience in conjunc-
tion with herecdity, because no ccubination of factors

~is ever precisely the sane for any two individuals.

3 Postulate of Normality.- “Normel" behaviour

is a relative metter: it is that bchaviour which

characterises most people within a given cultural
group (with certain privileged cxceptions such as
artist). "Abnorial" behaviour is extreme deviation
from a given average point in terms of a defincd
variable, or group of variables.,

4 Postulate of Physiological Concomitants.-

‘Every manifestation of behaviour in an organism

(here, the human beirg) occurs in association with
some physiological change; no human behaviour can
take place witpout some change in the organism.

5 Postulate of Heredity-Environment.- The
human organism like all living things, is the joint
product of heredity and environment; no aspect of
the behaviour of an irdividual is entirely inde-
pendent of either heredity or environment.

6 Pontulate o1 3Jocialisation.- Human behaviour
of any sort can be fully understood onl; in temms of
the social context in which it developed and in
which it funcsions.

7T Postulate of Objectivity.- No interpretation
of human behaviour cun be fully accepted unless it
is founded on fact substantiated by scientifie
evidence.

8 Postulate of Finality.- In the study of
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hunan behaviour, no interpretation, conclusion, or
law is necessarily .i::1, out is given in the light
of the best present 'tiowledge; allowance nust be
made for the poasibl: uperation of unknown or un-
controlled varisonles, ~ud for other possible liui-
tations of knowlad_e > ouilook,

9 Postulate or "odification.-~ Human behaviour
is not static; the iL:wividual develops and his be-
haviour is modified o:4 renains modifiable as long
as life continues.

10 - Postulate ol :lcasurement.~ Potentially,
all human behaviour eczn be mearured and descrihed,

11 Postulate of Diverse Views.- Human behaviour
way be, and has been, interpreted from different
viewpoints, 1o one of which is necessarily right or
wrong, and all oi wi.icii mgy convribute to complete
understanding.

12 Postulate 2 Sractionation.- If, . con-
venience, aspechs, cor parts, of lumen behaviour are
studied separately (o~ irf apparently divisible units
are analysed), it o:wnyt be fully understood or
described in teris o btnese elements, but must finally
be viewed as a whole orgzanisation.

13 Postulate of Dynanics.- All hunan behaviour

has a cause.

7 PSYCHOLOGY AND CLALSIFICATION

71 Growing Literary Varrant for Psychology

. In 1861-2 Wundt‘s Beitrage was published. 1In
the same year, he conducted a new course in Psycho-
logy and his lectures were published in 1863. VWith
the establishment of Vhndt's Psychology Laboratory
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in Leipzig in 1479, the literary warrant on Psychology
as & discipline independent of Philosophy nadé begun
to increase at a great pace (Se¢ algo Sec 37).

The periodical liind wus ifoundsd by the [lind
Agsociation of Idinburgh in 1876¢. It contained not
merely articles in Philosophy, Lnut also some distine-
tive articles in Psycholoygy, nore than the earlier
periodicals in Philosophy. Before the end of the
nineteenth century, ‘ine rore puriodicals in Psycho-
logy were in publicavion. Karl Pearson in his
Grammar of science (1876) had given Psychology a

status crordinate with Philosophy. In 1881, Wundt
started his Philosophische studien as the medium for

the nublication of the results of the work done in
his Psychology Laboratery. Although the title
contained the tema 'Philosophy', perhaps this periodi-
cal nay be considered as the first periodical on
Psychology-qua-Psychology. It continued upto 1903.
The gsecond periodical he founded in 1905 was titled
Psychologische studien. Between 1900 and 1950, as

neny as 115 periodicals had been started in differ-
ent branches of Psyu.ology. Departments end Chuirs
of Psychology were ziso established in soie of the
Universitics in Bngland and in Europe.

72 Main Class Status for Psychclogy

In spite of the starting oi a periodical on
Psychology in the 1w0Os, the wide recognition of
Psycihiology as an independent discipline did not
Happen for nearly & generation thereafter. There-
fore, library classiiication schemes including
Dewey's DC, Cutter's Dxpansive Classiiication,’
Library of Congress Classification, and Brown's
Subject Classification continued to treat Psychology

A
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as a division of Phil.asovohy. However, the Colon
Classiiicaticn, whici wss designed much later -- as

lete as 1925 - wus ¢.0¢ to recogiise the new status
gained by Psycholn.g, <z an independent discipline,
Therefore, it made i! » llain Subject coordinate with
Philosophy. ' |

73 Source of Characteristics

A study of the developmental history of Psycho-
logy (See Sec 3) indicates that although Psybhology
was once a part of Philosophy, the characteristics
for use in the division of the subject as a whole or
soule of its components may corle froum the subjects
falling in any of the three major conventional divi-
sions of the universe of subjects -- namely, the
Natural Sciences, the jlunanities, and the Social
Sciences.

74 7Position of PsycholooJ in the Schedule of
Basic Subjcets

In an earlier dizcussion (5) on the position of
Psychology in a schedule of llain Subjects, ite
position at the bowirury line between the Humenities
and the Social Sciences as found in CC was considered
helpful although "Clintcal Psycholeogy" may claim
close relation to the !ledical Sciences and be so
treated. Psychology's position in CC is also justi-
fiable as falling in the general pattern of arrange-
ment of the Main Subjects from Z» Spiritual Expe-
rience and Mysticism down to 4 Taw according to the
Principle of Increasing artificiality. ‘

75 Isolates
The isolates that may have to be enumerated
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in the schedules of @ schewe for the classi: cation
of subjects going with the llain Subject Psychology
have been mentioned in Sec 4 and 5.

76 Basic Subjects

The following subjects have in recent years
developed into sell-custaining disciplines and at-
tracted considerable literary warrant. Ir 2 scheme
for classification, each of then may clai: 'rcatment
as a Basic Subject.

1 Social Psychoidgy.- The study of int
personal and group relationships, the inrlucnce of
social and cultural factors, the place of ° indi-
vidual in society, and commwication amor:- ‘viduals .

As a study of the behavioural gtiribut
society, Sociology may require she placin, meial
psychology within its purview or in close -
position*to it. An crually similar stron, i

could be made on behal')f of Psychology. , how-
ever, be fairly well recognised, is the

Psychology is 1likely to claim a ilain Cle: s in
the not distant futurc -- nuch soonce tha nlogy

did with respect to Philosophy.

2 Applied Psychology.- It is concerned with the
application of the findings and the wmcthods of psy-
chology to solve the practical problems of huwan
behaviour in business, education, nilitary, political
life, etc. The fields of applications include the
followings '

21 DPsychology in treatuent -- that is, clinical
end counselling psychology:

67
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22 Vocational guidance;

23 Engineerlng Psychology, concerned with human
factors in engineering; (Zrgoanomics) and lan-lfachine
relation;

24 Industriel Psycholayy .

25 Motivation Research; and

26 Forensic Psychology.

It is helpiul to dcem Appliz:d Psychology as a
Main Subject coordinmte with Psy:cholegy. T, should,
however, find a posisiom close *o Psychology. ThLe
Main Subject Number ey be constiucted using Enpty-
ing Digits. The Nuazer SX is suggested fox Applied
Psychology. It is wnerionic because Apylied Psychio-
logy originated fron end L8 widely used in industry.

In classificatica, a sﬁbject such as Clinical
Psychology may be more helpfully placed in Medaicine.
Industrial Psychology nay be deemed us & Specials
Basic Subject, the Basic Subject Number belng
constructed using the schedule o Iinvironment Iso-
lates (1). Engineering Pasychology and Forensic
Psychology may e.ch for tre time buing considered
as Complex Subjects representing Ries Fhase Relation,

77 Systems of Pgychilogy

In dealing with trhe d.velojmental history of
Psychology (Ssc¢ See ?), oniy threec major systems of
psychology have Leen 1 entioned. Ideas such as
Individual Psyohnlo;:, Tynological Fsychology,
Reflexology and Pield 2syciuiology, are shown ae
variants or major coriiri.utions in one or other of
the three systenus: Pgs; choanalysis, Buhaviourism, and
Gestalt. In a sohene for ~lassitication, a variant
of 8 system nay be t-cated as & variant or as an

68
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independent system (2). But the Canon of Ascertain-
ability and the Canon of Permancnce are 1ike1y-to be
violated if we adopt the former course, It is per-
haps safer to adopt the latter course. Tor example,
Adler's Individual Psychology (See Sec 351) may be
treated as an independeni syster and not as a variant
of Psychounalysis.

Sorie subject specialists may look upon this as
a violation of helpful sequence among the Sy stems
of Psychology. They may require the parent system
and its varients brought together in a chronological
sequence . Therefore, if in a specialist library
or for the time being even in a generalist lidbrary,
there is demend for having together what arc taken
to be variants of one and the sane system, that
denand muy be wet administretively with the help of
collection nunver withiout interfering with the Class
Nurber (3).
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SPIRAL OF SCIZNTIFIC ¥ETHOD: A CASE STUDY IN ITS
APPLICATION.

H C REVANNASIDDAPPA, DRIC Trainee, 1969-70.

The mode of development of the Universe
of Subjects is ore of the factors alfecting
the design of a scheme for classification, and
reference and docunentation services. Sonme
subjects are amerable for cultivaision accord-
ing to the Scientific Method. Such a develop-
ment of a subject can be viwualised in tke {orn
of the Spiral of Scientific ifeihod. The help-
fulness of the Spiral in leaming about certain
attributes of subjects is mention:d. Traces
the develupuents leading to the fornulation of
the Law of Conservation of llass-Tnergy in
relation to the work in the four Auedrants of
the Spiral. Trke threat of failure of the Laws
of Conservation of ilass and of inergy in the
case of radioactivity ard the solution riven
by the Special Theory of Relativity are nen-
tioned. Failure of 2 fundarentsl law to ac-
count for a phenouenon is iliustrated by the
deronstration of the failurc of tar lLiaw of
Conservation of Strangenens end the Law of Con-
servation of Parity in the cuse of veak inter-
‘actions anong elemcntary pertishes, fne rigorous
testing done in »ecent years of £l “hke laws of
Conservation &t ile l.uvel ¢f 2lenientary parti-
cles is nentioneda. sore infer2nzes are dramm
about the subject Physics or the hagia of the
'study reported in this paper.

O DEVELOPMENT OF THE UNIVERSL OP SUEJLCIS
01 Faetoné Affecting the Designh of a Document
Finding OSysten
The design of a docutient firding systen has to
take into account the ettridutes of the
1 Universe of subjcetsy and
2 Universe of rcaders.
The specific attributes of the Universe of Subjects
that affect the design of the docunent finding systen
are the ' ]

7

RV VRVIPE U S S



ADO1 - Revannasiddappa

1 liode of development; and

2 Structure
The mode of development of the Universe of Subjects
may be considered in different ways. The work of
developing some seguents of the Universe of Subjects
nay conform to what is generally knovn as the scienti=-
fic method.

02 Spiral of Scientiiic Method

The mode of cultivation of the Universe of Sub-
Jects according to the scivntific mmethod cen bve visua-
lised in the forwm of & never-c¢nding spiral -- that is,
the Spiral of Scientiivic llethod. Fig 1 represents the
Spiral of Scientific llethod. A deéscription of the work
in each of tne quadrauts of the Spiral has been given
in detail elsewhcrc ().

Fig 1. Spiral of Scicntific Method (Sec next page)

03 :lelpfulness

Soue of tie attributes and the helpfulness of the
Spiral of Scientific lfethod in the Study of the
dovelopruent of the Universu of Subjects have been
mentioned in another paper (1 ). VWith particular
referuvnce to the study of tho attributes of subjects
which are anenable for de¢velopuent according to the
Spiral, it helps to: .

1 Learn souwthing about the intriusic attributes
of subjccts. For exanple, that the basis of develop-
nent buing capirical ~- gtartirg from the collection
of datu, analysis of data; abstraction of enpirical
principles, through rurther gencralisation (subli-
nation) to derive Fundauuental Laws, to the formation
of Dsduccd Laws; followed by pr.diction and guidance

e A
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Fig 1. SPIRAL OF SCILKNTIFIC METHOD
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»

in particular direction, validation or otherwisc of
the predictions on the basis of a large number of
experiments; interpretation, correction, alteration,
overthrow of fundamental laws ard theories on the
basis of the study of cases not in conrormmitly with
existing theory; and €0 on, each shtamge of development
providing the problems for further devclopment;

2 Learn about the stages of develovments of e
subject; \

3 Understand bett:r the kind of work involved and
the kinds of ideas procuced in the different stages
of development of a suvject;

4 Fuvisage the different patterns or modes of
development in the Universe of Subjects;

5 Study comperatively the modes of development of
different subjects and of groups of subjects;

6 DPredict the likely trend of fdeveleprient in a
subject in the neur fucure, This will help in design-
ing schenes for clussif.cation of the subjeect ard in
docunentation service:

7 Exanine the affinity among large regions of
knowledge, such as those conprechended by zach Basic
Subjeect, Conprehensive Subject,- Subject-Bundle, etc.
This, ir turn, will help the clagsificationist in
placiry these subjents in helpful pocitions in the 4
Universe of Subjects and thereby in the scheme for
its classirlication;

3 Observe the interaction between different sub-
Jects at the level of collection and uze of data,
and at tha lev:l of fundamental laws and thair appli-
cations to specific cascs in cach of the subjects) and

[
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9 Get a proper historical perspective of the
development of a subjuct or of the Universe of Subjects
as a wholu.

04 Scope cf the Peper

In this paper, a casec study is prascented tracing
the development of a subject according to the Spiral
of Scientific Method. In particular, the develop-
nents leading to and the formulatior of somce ef the
Laws of Conservetion are dcalt with (Se: also Sec 12).

1 CONSAZRVATION LAV
11 Definition
A Conservation Law is a statement that sone

physical quentity reveins constmnt during processes .
erd intoeractions working wiihin an isoluted systenm (3).

llany of the fundenental laws of nature can be
stated as conservation lawa. They are very poverful
laws, for, they apply to =lmost ell cbjucts, larse
and shall, in the universe. An clahorate structare
of Physics has been built up with the Cpnscrvation
Laws as the basis. ‘hey have also applications in
several other subjects in the nat wral xciencus.

12 Znucration

The folloving are saiwe of the Concurvation wvawet
Conservation of nomentunm,

ongerv: tion of angular moncntwn.

Conservation of n&ss-energy.

conservetion of 2lcctric cherge.

(S - AV LA

6 Conservation of strangences (ror "strong" inter—
actions).
7 GConscrvation of barvon nwuibcr.

Conservation of parity (for "streng" intcractions).

T i 4 W e bl e 1 ot Y S 1w
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3 Conservation of lepton number.
9 ¢onservation of muon number.

In this paper, the Law of Conservation of ilass-Energy
is dealt vith in full -- that is, in relation to all
the four quadrants of the Spiral of Scientific llethod.
The Law of Conservatlion of Strangeness and the Law of
Conservation of Parity are given as exauples of the
failure of a fundanental law to account for certain
phenonenon.,

2/5 APPLICATION OF SPIRAL OF SCIENTIFIC METHOD
2 COUSIRVATION OF ENLRGY
21 BEx»eriwment and Data (Quadrant 1)

211 VWhile engaged in boring canons, Benjanin
Thompson (later Count Rumford) (1753-1814), noticed
that the blocks of mnutal grew hot as the boring tool
gouged then out, so that they had to be cooled vith
water quite frequently. At that time, heat was consi-
dered a fluid (caloric) that could be poured from one
container to another. Fron his nany observations,
Rumford concluded that the mechanicil motion of the
borer was being converted to heat and that heat was,
therefora, a form of notion. lHe attempted to calcu-
late the quantity of heat produced by a given quantity
of mechenicel energy. Rumford and his colleajue
Humphry Davy carried out further experinents on the
melting of ice when 1ubbed mechaenically.

212 . Janes Prescott Joule (1318-89), who was al-
most a fanatio on the subject of measurement, devoted
over & decade on measuring the heat produced by
different kinds of processes. le churned water with
paddles; he churnhed mercury with paddlesj he pressed

Q 16
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water through small hules to heat it by frietion; he
did experiments in expending and contracting gases;

and he attempted to mcasure the temperzture of water

at different points in a water fall., In all these
cases, ne calculated the enount of work that had ertercd
the system and the aricunt of heat that cawe out of it.
He found that the two were closely related.

22 EFumpirical Principles (Quedrent 2)

221 Robert Hayer (18438-78) prcsented in 1842
& I'igure tor the nmechanicel equivalent of heat and men-
tioned his belief in the conservation of energy. As
a nedical rman, he included living organisms in the
realm of energy conservation.

222 The first full description of the experi-
acnts and conclusions thereof by Joule: appeared in
1347, wherein he prop-omded the idea or the "mechani-
cal ejuivalent or heat". '

2:3 Interconversion of cnergy.- By the end of
the eightcenth contury, new ideas about encrgy b:gan
to emerge. Algssrndro Volta's invention of the battery
in 1800 shmied that elcctric current conuld come from
chemical reactions. The electric current could pro-
duce heat ard light, end through nagnetism, it could
produce notion. In tum, motion could produce c¢clec-
tricity through friction, In 1822, Thomar Scebeck
produced «lectric current by applying hcat 0 the junc-
tion of two different netals. In 1934, Jcan Peltier
reversed this procese showing that a2 currcnt applied
to such o junctisn nculd produce heant and cold.

224 Gottfried Wilholm von Leibniz (1646-1716)
and Rene Descartes (1596-1650) for nany ycers worked

27
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over the question of conservation cf force. Descartes
1 icested neasuring a force by the »roduct "mv" which
e called the quantity of motion., ilis assertion was
‘bt the total quantity of motion in the universe nust
~em2in constant. Leibniz, on the other hahd, sugges-
ed (1636) that a force must be measured by the vig

1. 4 or energy in motion produced in an object when
th.r force acted upon it through a certain distance.

M 1743, Jean d'Alenbert pointed out that a force

¢ mld be neasured either by the momentw: it gave an

ot ject or by the energ,. This iuplied that Dzscartes

enl Leibniz werc each actuslly considering the con-

servation of two diffarent entities -- nomentun and

cnergy.

225 Mhe tern “inetic lnergy' {energy of motion)

b5 introduced by ZLord K:lvin in 1256, It has bean

.erved that when an cbjcet is moving apwerd, iteo
1ooentun is-steadily decrcased by grevity. Its kinetic
c. r gy slowly disappetrs vecoming cqual to zero wvhen
Lo object reaches mexinmun heignt. However, the abject
a..v steadily gains Yencrgy of pcsition”, high above
the earth. The¢ relation between the energy of position
and force had b2en wvorked out in 1777 os Joserh Louis
Lagrange. In 1853, ' J Il Rani.ine nanred this cnerpy
of position us 'Potential Ineray'. Now, ag the object
starts falling, the potential enerpy diminishes and is
converted into <inetic cnergy. hen it rcaches the
ground, its potential encrgy becones equal to geros and
possesses 8ll the kinctic energy with which it was
thrown upward. It vwnsy therefosre, concluded thavy
the kinztic energy plus potuntial en:ray of the object
renained nearly the scise during the course of its
tiovement. This i1s the Principle of Cunscrvation of
Hechanical Inergy.
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23 Fundamental Law (Quadrant 3)

The interconversion of various forms of energy
has been mentioned in Sec %24. This emphasised some-
thing that had been suspected from the time of Galileo
and Newton. That is, energy could be neither created
nor destroyed, but it is conserved. However, it had
been observed in the ezrlier experiments that mecha-
nical energy was not perfectly conserved. Some por-
tion of the energy was lost to friction, to air resis-
tance, etc. The experiments of Joule showed that
such conservation could be made exact when the heat
produced due to friction, etc was taken into account.
This led to the formulation of the Laws of Conser-
vation of Energy. Although Mayer and Joule had recog-
nised the possibility of conservation of energy, the
first person to present an explicit generalisation of
it was Heinrich von Helmholtz in 1347. The Law of
Conservation of Energy states: "Inergy can neither be
created nor destroyed, but it can bLe changed froaa one
form to another." |

3> DEDUCTIONS AND APPLICATIONS (Quadrant 4)

A few examples of the deduvtlonq irom and appli-
catlons of the Law of Consarvatlon of Energy are men-
tioned in the succeeding sections.

31 Thermodynumics

The Law of Conservation of ¥nergy is so import-
ant in connection with the study of the interaction
of heat and work -~ that is, the subject Thermo-
dynamics founded about 1827 by Sadi Carnct (1796-18%2)
-- that it is often called the first Law of Thermo-
dynamics.
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The capacity of any system to do work is its
"free energy". The portion of the energy that is un-
avoidably lost as non-useful heat, is represented in
the measurement of "entropy", a concept developed by
R J E Clausius in 1850. It is the Second Law of
Thermodynamics.

32 Kinetic Theory of (ases

A better knowledge of 1ie nature of heat came
with the better understanding of the atomic nature of
of matter. It developed from the realisation that
the molecules camposing a gas were in continual motion,
bouncing off one enother and off the walls of the
container. In 1733, Daniel Bernoulli attempted to
explain the properties of gases from this standpoint.
But he was ahead of his times. It was only in the
mid-nineteenth century thet Clark Maxwell and Henri
Boltzman worked out the methemetics of the process and
establi shed the Kinetic Theory of Gases. It showed
heat to be equivalent to the motion of mblecules.

321 Chemical Thermodynamics

The Kinetic Theory of Gases, in turn, led to the
Theory of Chemical Thermodynamice worked out in detail
by J W Gibbs in the 1870's:

33 Prediction
331 Discovery of Neutron

It was the Law of Conservation of Energy that
led to the discovery of the neutron in 1932 by James

Chaedwick and his collaborators. Radio-active
materials such as polonium and beryllium were found
to give off a radiation that could penetrate even
great thickness of lead. The same radiation, it vas
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found, on hitting a paraffin piece, knocked out protons
carrying energies upto 5 million electron volts. The
question was where d4id all the energy come from.

Chadwick suggestel thot the phenonenon could be
explained if it is supposed that the unknown radiation
consisted of uncharged particles. A neutral particle

‘could not be repelled by the eclectric forces of the

atomic nuclei and therefore could pass through wnatter.
If this particle carried e high amount of energy end
hed about the sauie mass as the proton, 1t could knock
out a high energy proton when it cnilided with the
nuéléus of a hydrogen atom in the parafrfin.,

~ Chadvick's cmjecture about the existence of the
neutron was so-n confirmmed. = This eleectrically neutral
particle does not prodiuce tracks in a c¢loud chamber or
in other interactions that could Adetect it airectly.
But it enters into reaction with the atomic nuclei,
resulting in the emission of photons and protons, which
have a characteristic patturn identifying the neutron
as the source. ' |

3% Discovery of licutring

The Law of Conserva’ion of IEnergy wacg ggain
instrumental in predicting the existence of the neutrino.
It was found that the beta particle given out by
cobalt-60 or a similar nucleus, invariebly carried less
energy than it should. Further, some angular momentum
was also lost because the spins of the particles did
nos add up to the theoretically expected value.

In 1930, Whlfgang Pauli suggested that if the
Conservation Laws were valid, there should be another
particle emerging from the nucleus =zlong with the beta
particle; and this hypothetical particie must carry
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the missing energy and spin. It was eXtremely diffi-
cult to detect such a particle with ary of the devices
then existing. For, it would be a particle with no
measurable rest-mass, no electric charge, and almost
no ability to interact with the other particles. How-
ever, physicists were convinced of the axistence of
the particle -- Neutrino, a name given to it by Inrico
Fermi -- and they used it in their equations.

In 1956 the neutrino was deotected. An c¢laborate
particle detection system was set up close to the ABC
nuclear reactor in Georgia (USA) witr Frederick Raines
and Clyde L Cowen in charge of the sxperiments. The
redioactive pile was expected to produce a flux of

neutrinos sbout thirty times more intense than that
pouring from the sun. The set-up was to catch the
reaction in vhich a proton absorbed a neutrino and is
transformed into a necutrpn, becoming neutral in charge
by emitting a positron. The idea worked and the
existence of the neutrino was confirmed.

333  Antimatter
The Taw of Conservation of Lnergy also helped in
the work in the field of 'Antimatter'.

4 TFAILURE OF CONSERVATION LAWS
41 DLimits of Prediction

The confidence of" the sc1entlst in the funda-
mental laws of his subject rests on long and thorough
experience. This is the case with the Conservation
Laws also. For example, the conservation of energy,
of momentum, and of electric charge, have been found
to hold, within limits of accuracy of measurement,
in every case that has been studied, including the
field of elementary particles. An elaborate struc-
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ture of the theoretical basis of physics has been built
on these basic coincepts, and itve predictions have been
confirmed without fsil. One may, therefore, tend tb
forget th.t tre Conservetinn Laws were after all based
on empirical facts of experience. ‘here is always

the possibility that they nay break-down vlien, they are
applied to new realms of physica! phenoniena. There
may be other forces afiecting a rhoenomenon not detected
yet. They miéht not have been looked for in the

right place. The powsr and acouracy of even the most
powerful measuring insirumentg existing now will have
linits, Por instance, the Conservation Taws may not
hold good on a cosmic scale. Therefore it can only

be said that “"long se:irching, cunulative experience
entitles us to that there is an cxtremely high proba-
bility the laws are basically truc" ( 7 ;. Illus-
trative examples of the breakdovn of two Conservation
Laws in tpe case of elomentary particles are given in
the succeeding sections.

42 Conservation of Strangeness
421 Weak Interaction '

The elenmentary particles have some properties
that are conserved only approximately. Tnis implies
that the Conservation Laws for these properties hold
on onc time scale, but breakdown on a longer time
scale. The "natural" period for interaction of ele-
“23 second. This is the
time-scale for the "strong" interactions which involve

mentary particles is about 10

pions and nucleons. On the other hand, the "weak"
interactions in radioactive decay involving emission

10

of an electron and a neutrino take atleast 10~ second

to occur.
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422 TLaw cof Conservation of Strangeness

"Strangeness" is a property associated with the
s0 called strange particles such as the lambda, the
sigma, and the X. The Law of Conservation of Strange-
ness stetes that the total strangeness obtained by add-
ing up the strangeness of the individual particles
does not change after an interaction.

423 TFailure

In 1957, HMurray Gellman and & P Rosenbawn found
that the total strangeness does not change in strong
interactions, but need not be constant in weak inter-
actions. The discovery of this exception to the law
came at the same time as the discovery of the law it-
self.

43 Conservation of Farity
431 Parity

Parity is a property of elémentary particles and
atomic systems, derived fran gquentun mathematics. A
particle or a group of particles is said to possess
either 'even' or 'odd' parity. ‘

432 TLaw of Gonservation.of Parity

The principle involved is the concept of 'mirror
symmetry".  For example, two charged particles
- repelling each othér awpear identical whether one looks
- at them directly or at their inage in a mirror. This
is the case with an electric current and its‘magnetic
field. All experinments showed that electromagnetic
interactions have mirror symmetry. Applied to parity,
in any interaction parity must be conserved -- that is,
the total parity of thie particles involved does not
change. This law implies that an elementary particle
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will look exactly.the same if it is twisted through
half a revolution.,

433 Feilure

The Law of (Conservation of Parity has been shown
to be obeyed by all strong reactions., In 1956, T D
Lee and C N Yang discovsred a weak interaction, involv-
ing a beta decay of two mesons -~ which apparently did
not conserve parity. Their colijecture was confirmed
by experiuents by Chien-Shinng W at the Golumbia Uni-
versity and other experimenters in other laboratories.

5 CRISIS AND RECOVERY
51 Attribute of Radiovactive lements

With the discovery of radicactivity in 18396,
totally new kinds of cenergy and new qusstions about
energy weré.encountered: The new phenomena seencd to
threaten the Law of Conservation of Inergy. One of the
problems was concerned with the prnperties of radio-

active elements. For exauple, radium gave out a little

heat and there appeared to be a kind of spontaneous
generation of energy within the atom. This potential
energy was converted into kinetic energy of the varti-
cles given out during the radicactive breskdown of the
atom. The twin problems were: the cnergy wes appe-
rently coming into existence out of nothing; and the
mass of the atom was reduced. It appecared that ore of
the cornerstones of Fhysics -- the Law of Coinservation
of llass -- wes breaking down.

52 Special Theory of Relativity Provicdes Solution

The Special Theory of Relativity (190%5) of
Albert Linstein provided an explanation to the prcblem
mentioned in Sec 51. It was deduced from the theory
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that a mass could be considered as a very concentrated
form of energy or that energy possesses mass. This
idea was applied to tﬂe radioactive nucleus., A very
sméil quantity of wmass would be converted into a very
large quantity of energy. - .

Actually, every cnergy releasing chemnical reaction
changes a small amount of mass into energy. If the
mass of the nuclecus is measured before it disintegrated
and the mass of all the particles that come out of it
on disintegration -- including the kinetic energy of
the particles and the energy of all the other fomms of
radiation that emanate ~-- tlien, these could add up to
equal the original mass. The mass lost in ordinary
chemical resction is so small thet suitable techniques
were not available to the chemists of the nineteernth
century to detect it. But physicists weré dealing with
nucleer energy of radioactivity. It released so much
quantity of energy that the loss of mass was large
enough to be measured. In general, every mass has a
certain amount of energy connected with it, and every
energy has a certain amount of mass. The connection
between the two is piven by'Einstein's formule B = mcz.
Thus,; in 1921, by postulafing the interchange of nass
and energy, Einstein goneralised or merged the Law of
Conservation of Energy and the ILaw ox Conservation of
Mass into a single TLaw ~- that is, the Law of Conser-
vation of Mass-Energy. The conversion of mass to
energy was confirmed experimentally by P W Aston about
1925, using his mass spectrograph. The first Law of
Thermodynanics was not only saved, but it nhecaue more
unassailable than ever.

53 New Concepts
In order to describe reactions awmong elementary
particles involving change in the nass of particles,
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the conservation of cnergy is taken'in its modern form.
It includes in the total energy, the "rest-energy" of
the particles. In the equation ¥ = mc”, L denotes
the rest-energy, m the rest-mass of the particles,

¢ the speed of light. Different, particles have
different rest-masses. and therefore, different rest-
energies. The total energy of a particle is the sum
of this rest-energy, and the kinetic energy of motion.
The latter is proportiornal to the rest-nass and it in-
creases as the speed of the particle increases,

6 CONSERVATION LAS AND LLEIENTARY PAR(CICILES
61 Rigorous Test

In the field of Particle Physics, the Law of
Conservation of Energy was threetened at the turn of
the century, as has bcen mentioned in the »nreceding
section. In 1956, thc Law of Conservation of Parity
was shovn not to hold true in the case of weak inter-
actions among the elementary particles. Again in
1957, the Law of Strangenéss metv with the same fate.
In the wake of these crises, physicists began tesi-
ing more rigorously than ever before, the 0ld and new
Conservation Laws to find out whether fhey were valid
in the realm of elementary particles. Thousands of
laboratory experiients were done in different ways and
all the quantities involved were accurately measured.

62 Ilossbauer Effect

Particular mention nay be made of the test by
R L lMossabauer. In 1961, the Ilossbauer Effect was
used to check the validity of the Conservation of
Inergy aﬁd of Momentwa with very great accuracy. It
is concerned with the 2mission of gamma rays by
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'excited' nuclei, The problem was to find out whe-
ther the total energy is colserved when a nucleus enits
e gamme ray. The llossbauer Affect provided e very
accurate means of detvermining this. Tne Mossbauer
Iffect itself is a fire example of the coenservati’ on

of energy.

7 SUMMARY OF HISTORICAL DEVILCPHENTS
The following irs a sumnsry of the ideas relating
.to the Conservation of Energy ciscussed in this paper,
" arranged in an approximate chronological sequence.,

— e — -

SN | Period GContributor/Contrivution

——

1 Seventeenth  Rene Descartes {1595--1650).~ Idea
Century of conservation of force. Suggested
neasuring a torce by the product
mv, the quantity of motion.

Gottfried Wilhelm von Leibniz
(15646-1716) .~ Suggested uncasure-
nent of force by the "erergy of
motion” (Vis viva). .

Conservetion of ceneryy wes thought
of from the time >f Celileo and

Newton.

2 1138 _ Daniel Bernouiili.- Properties of
gases on the busis of movement of
molecules.

3 1743 . Jean d'Alembert.- A force could be

measured either by the momentum of
th=2 object or by the cnergy.

4 1777 Joseph Louis TLagran;e.- Mathemeatical
relation between ‘'energy of Hosition!
and force.

5 1790s Benjanin Thompson (Count Rumford).-
Noticed, while boring cannons, that
the block of metal grew hot. In-
ferred that the mechanical motion of
the borer was being converted to
heat, and heat was a4 form of energy.
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n——‘-......--v.~7._-.. o o 4 - . -
SN J Period iontributor/Jontrivution

6 1800-35 Ideas va inter-comversion of cunergy of
various kinds. Volta ("800): Zlectri-
- city from chemical reactions. Seeback
I (1822): Slectricity from applying heat
: to metal junctions. DTeltier (1834):
Temperature difference causzd by elec-
tricity.

7 1842 - Robert ilayer.~ Calculated figure for
the mechanical equivalent of heat. Sug-
gested conservaticn of energy even in
living organisms. ,

8 1847 James Prescott Joule.-- Full developrent
_ of the concept of Mechanical Zgquivalent
of Heat. ‘ :
9 1347 Heinrich von Helmholz.- Explicit genera-

lisation and statement of the Law of
Conservation of Energy (First Law of
Thermodynamics) .

ecitbiotrr s -

10 1850 R J I Clausius.- Contert of Entropy ;
(Srcond Law of Thermnodynernics). ?
19 1850's  Clark Maxwell and Henri boltznan.-
Kinetic Theory of Gases.
12 185% W J M Rankine.- Naned Yenergy of posi- ;
tion" as Potential Inergy. :
13 1856 Lord Kelvin.- Naned “"ensrgy of motion®
as Xinetic Energy.
14 1870's  J ‘illard Gibbs.- Chemical Therno- !
dynami.cg. : ' ;
15 1900's Avparent failure oI the Law nf (Conser- ?
vation of Znergy in the case of radio- 3
activity. :

16 1905 Albert Jinstein.- Special Theory of
Relativity: Ilass could be considered as
a concentrated form of energyv; a very
snall quantity of mass is converted into
a very iarge quantity of energy. Con-
cept of Rest-lfass and Rest~LInergy.
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-~ o ———

SNJ_Period J Contributor/Contribution

-

Merzing of Laws of Conservation of Znergy
and of liass into a single law -- the Law
of Conservation of lass-Energy.

17 1930s WOlfgan% Pauli.- Prediction of the exis-
tence of Neutrino on the basis of the
Law of Conservation of Energy. Detection
of Neutrino in 1956.

18 1932 James Chadwick.-- Prediction of the
existence of Neutron on the basis of the
Law of Conservation of Energy.

19 1956 TD Lee and CN Yang.- Demonstration of
failure of the Taw of Conservation of
Parity in weak interactions among elemen-
tary particles.

20 1957 Murray Gellman and T P Rosenbauum,-
Demonstration of failure of the Law of
Conservetion of Strangeness in weak inter-
actions among elementary particles.

21 1957- Rigorous test of the Conservation Laws
‘ in the realm of elementary particles.
Massbauer Effect {(1961). ILaw of Conser-
vation of Mass~-imergy proved to hold good.

- 8 SOITS INPERENCES ¥ROlI THE STUDY

¥rom the study of the developments leading to the
formulation of the Law of Conservation of Energy, we
note that
1 Physics is a subject amenable for cultivation
according to the Spiral of Scientific llethod ~- that
is, its development follows the Scientific Method;
2 Physics has completed at least one cycle in the

Spiral;

3 fThere is a close relation between subjects in
the field of Physics and those in the field of Che-
mistry. This is seen in the matter of collection of
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data for svudy and in the application of the Laws of
Conservation;

4 Some Conservation Laws do not hold gecod in the
case of elementary particles;

5 The development of new ideas becomes necessary

5 for a correct explanation of the phenomenon observed
(Example: Rest-mass, Rest-energy);

6 There is necd for developmunt of new and sophis-
ticated instruments for the test and measurement to
confirna or disprdve predictions in fieclds not envisaged
earlier;

7 The use of instruments and techniques so neces-
sary in making advances in many subject-fields necessi-
tates the cooperative action of & team of speciglists
in different subjects; and

8 The stage of development of the subject nay
indigate the likely trends in it in the near future.
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RESOLUTION AND CLASS STASBTLITY OF PERPETUAL CLASSI-

FICATION IN ADAPTIVE OCULENT FINDING SYSLEI: A
BRIEF REVIEV.

V P KAPUR, University of Rocrkee, Roorkee.

The life-span of 'clusters' is influ-
enced by certain operational constraints
of the docunment finding system. Tiae rate
of growth of the universe ol subjects is
one fector. It is necessary to nuintain a
critical stability such that the perpetual
class formwation susteins a threshold reso-
lution power without getting overloaded.
The differences at the pregsure puints or
utilisation of knowledge lead to strong
and veak hierarchies in the cluster. The
systenn of Complete Bibliography helps in
developing a pervetual clascification.
Class stability, resolution, and model
build ing based on the unified theory of
value as they avsly to docwient finding
systens are briefly discussed. he use-
fulness and linitations of dynermic pro-
grammning, operat:ons research, Clurmp Anie-
lysis, and Lstent Cless Aralysis, are nen-
tioned. Systtm desi:n for use of coumputer
in docuuent finding and the efficiency of
topological matchin;: are referred to. The
correlation of XKermel Ideas with the Five
Pundemental Cate:oories, is couched upon.

O TERMINOLONY

01 Adaptive Document Findinue System.- A docu=-
nent finding systen with capacity to adapt itself
to optimise its perfornance under the influence of
an uncertain (changing) environment.

02 Perpetual Classification System.- A
classification system whiclh regeterates and re-
produces itself, old foris (relutions) being re-

R A e ey

g vt A



BAQ2 : Kapur

placed by more efrficient new forns (relations) in a
perpetuzl succession of events.

03 Res?lution.- 7The degree of precision with
which a classification scheme can resolve -two closely
allied facets.

04 Class Stability.- The state of dynamic equi-
librium when a cluster possesses sufficient resolu-
tion (a vredetermined threshold value). It is repre-
sented by the perind between the time of foriation of
e new cluster and the time when the cluster degene-
rates into new facets.

1 CLUSTER FORMATION
11 Influencing Factors

A Perpetual Classification is an important tool
in document finding. Tt is also an aid in research.
Ite efficicency depends to a large extent on the
precision of resolution. The influince whnich favours
strong 'clustering tcndencies' (11,20) and which
declines after gome tine, end is replaced by otner
forces, favours a disintugration of the cluster.
The period for which the cluster would remain stable
cen be denoted by th: tem '1ife span of the cluster!.
This life gpan is subjecct to certain 'Cperational
Constraints'; the analysis of this will be helpful.
A study of the pattern of these events could throw
light on the dynauic behaviour of cluster formation.

12 Growth of the Universe of Subjects

An important factor to be taxen into acaount
is the growth of the Universe of Sivjects. The
curiulated nunber of dscuwmente is doubling every cight
to fifteen years; tlc¢ number of profussaiorala is
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also presently increasing at an exponential rate of
about 7 per cent a year (15). Any document finding
system, which ignores such rapid devclopments, is
bound to become outdated very soon. This naturally
implies a shift in vmphasis fron static to iynamic
strategies ~- a change fram the so called 'subject
content' to 'behaviour-oriented logic!'.

2 CRITICAL STABILITY

' The mechanisns whereby the growing universe of
subjects remains in a state of equilibrium, are
those of fragmentation (classification, clustering,
grouping) and integration (hiererchic and other
sequence relations and processes). As the popula-
tion continues to grow and techmology nakes new
strides, new facets ~f subjects develop. As the
rate of growth of 'sudjects increases, the influences
responsible for instability of cluster increase.
Tt is, therefore, necessury to maintain & 'eritical
stability' so that the cycle nf perpetunl class
formation sustains a certsin thireshold resslution,
without beconiny overloaded. “hie cyele of rejavi-
nation of classification will have to be suitably
adjusted, to match the rate of growth of the universe
of subjects. Deperding upon th2 changes in the
pressure points of utilisation of kncwledge, the
cluster would have 'strong or weuk hierarchies'.,

3 COUPLETE BIB%IOGRAPHY

In view of the possibility oi‘constructing an
appropriate logic-systetn suggested by Reinbach for
describing the process of docw nt finding, end
the thesrem that the docuaent Miding system can-
not be represented by finite-valued systeti having

G4h
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single value truth table (6), it may be pointed out
that the process of formation of compléte bibliography
inherits and preserves the 'systen characteristics'.
The establishment of linits of cluster, through the

“use of bibliographic coupling (14) does not disturb

the infinite logic. As already pointed out in an
ezrlier paper {13), the perpetual classification takes
the camplete bibliography s its essential basis.
These limits do not denend only on biblicgraphic
coupling, but also on 'subject limit co-relation'.

4 HETHOD TO AQUILVE PERPLTUAL CLASSIPICATION
Bibliography, which is available on cards, is
arranged operationally to find out the clustering

tendencies (20). This results in grouping and re-
grouping of documents, depending upon the hierarchial
relations. Based on mutual relations of clusters

and newly growing wave-fronts of knowledge which
are responsible for this strategy of classification,
the new cluster would come in sight and iumedjately
suggest the scope of new class formation. At this
stage, two possible nodels of the subjects can be
recognised:

1 Model based on affinities to clustering or to
scatter, of existing docuuents; and

2 Model based on likely-picture and the nissing
facets (forecast model).
This kind of operational analysis resembles a dyna-
nic programuing approach (1) and a kind of optimi-
sation is achieved. The usefulness of this method
of research proupted e to develop the method in
detail. Study of the different hierarchies would
irdicate the direction to be followed in order to

T T MR T ) Gz

T o W



Resolution and Class Stability BAG

achieve an adaptive document finding system. Docu-
nent finding systems are subjected to uncertain en-
vironments, This method establishLes a feed-back
to make it possibie to optimise the decision struc-
ture. Comparison of the two models referred to
above showsg fruitful rescearch areas.

5 CLASS STABILITY AND RESOLUTION A

Stability and resolution are contradictory
ideas. If we increase the resolution, clusters would
have a tendency to becone unstable (fragment). If,
on the other hand, we allow the clusters to grow, ;
1t starts losing its utility as a research or
search tool., A balance can be achieved by consi-
dering different factors, depending upon whether the
subject field is active or camparatively dormant.
&vidently, the cycle of revision of claessification
has to match with this activity.

6 MODEL BUILDING _
Some features of docuuent finding systeus can
be represented as:
1 Correlation graph;
2 Citation graph;
3 Veak and strong hierarchiesy and
4 Topological relationship (3).

Tre prerequisite in establishing a model of
docunent finding systen is that environments nust
be standardised. The nwiber of possitle decision
trees should be establishied (27). A well-defined
strategy must be worked out. To keen these deci-
sion structures at their optimun, a 'comnutative
build-up' and adaptive strategy has to be developed.

qQ7



BA6 Kapur

This strategy can be built up taking into ec-
count the following factors: »

1 Presenting an integrated picture of an indi—
vidual preference, useful for guiding indivigual
decision;

2 Resolving uncertainties thas may attenda en
individual's belief about preferances;

3 Inter-relating the prediciive end preéoriptive
facts of decision-making in a useful end consistent
way ;

4 Translating rough conception ¢f worth and
statements of objectives into precise value terns;

5 Describing the interaction of preferences
annong the factors of variables in multivariate
alternatives;

6 Presenting a unified picture of the relation-
ship between preferences and uncartzinties regarding
question of facts;

7 Describing tne relationsliip and disparities
betveen different an’ interacting value systems; and
8 Specifying a unified methed for solring con-

flicting velue systens., '

61 Theory of Value

The above points arc based on the 'Uaificd
The ory of Value' (5). The ei mificence of the
evaluation of document has not been fully reelised
in the IR System Theory. Applications of Value
Theory to the design of document finding systen
could be of help. Value of infommstion arises
from a jolnt consideraticn of probabilities and
economic factors that affect decision. It is found
that a numerical value can be assigned to elimination
or reduction of uncertainty. Further, it is observed
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that joint elimination of uncertainty about even
independent factors in a problem can have a value
that differs from the sum of vaiues of estimating
uncertainty in each factor szparately (7).

Developing a 'model for tue process of learn-
ing to comprehend', Kochen and Uhr (1€) conclude

~that "to be connected with its environasnt, it mwust

sense and act. o have &any reascn for absorbing
information, for becoming 'cognitive' in the first
place, the assumption of & need-ralue systen with a
value-maximisation principle or something equivalent
seems plausible",
7 WORK DONIL
77 Mathematical Approach

Both from the point of vi:v of research &g well
as ostablishing a perpetuel classification, the
application of dynuiic programning end operational
approach is necessary. General theory of docunent
classification and functor analysis (2) involving en
analysis and couputation of occurrence and degrec of
association of Kermel Idens enables document content
compérison and determination of the nunber of cete-
gories required to describe & svt of docunents
adequately. Clump analysis by Parker-Rhodes end
Yieedham {20) in which the problem ia to locate non-
randomly sgsociated termas in Boolear lattice of all
possible subsets is not yet completely solved.
Latent Cless Analysis by Boker, in which patterns
of key words are used to compute probable cluss
identity, has not yet been emplrically applicd. It
may be remarked that document rinding system will
not work in one-to-nany transfornation mode success-
fully becocuse the nacesscry and sulficient condi-
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tions in normal nmathematical work differ. The‘intro-
duction of the use of the concept of complete biblio-
graphy makes it possible to‘achiéve a balance bet-
ween resolution and stability. It resembles an
adaptive control system which possesses the abi-
lity to modify the classification scheme as well as
the search strategy, to operate at an optimum level.
The responsibility of arriving at a decision hierarchy
is relegated to the human operator who would try to
naintain the resolution at threshold level.

7 Class Stability Versus Obsolescence _

In & recent study, a Harkovian model is pre-
sented of a class of itens with use-rate that is
randomly distributed and with mean use or populerity
that diminishes exponentially with time (19). It
is show that the yearly circulation of books in a
library corresponis to this model. Thi s enables the
probabilistic prediction of the circulation charac-
teristics of various kinds of documents in different
subjects., Stability should not be consused with
gradual obsolescence. Operational nnalysis shows
the condition of obsolescence as it differs from
stability. Prom the point of view of the econouics
of document finding systen, this is of considerable
help.

73 Information Theory and Systems Engineering

From the view-point of economics of computer
usage (4,21,22,26,29), a completely empirical
approach is likely to prove very costly. The system
envisaged by tiue author is carefully adjusted to
avoid sewmantic and syntactic degeneration and akes

100
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full use of the rate »f grcwth of documents and indi-

_ca*es the gradual obsolescence (8-12). Repr2aentea-

tion of dGocuments by zraphs that consist of nodeg

and branches between nodes, giving relatiuvnshiyp
between keywords (23-25) répresent' © £ syaten situa-
tion. Matching docwnent structures (23) with the
structure of the query is not possible except through
the establishument of a coplete biblivgraphy. From
the point of view of informatior tneory. topologicsl
natching yields greater efficiercy than node-ty-uvde
or piece~by-piece comparison (%). 3ince the huer
operator takes into sccount c¢iffereni topologies, it
raturally becones a more efficient merthed. e in-
‘herent possibility tc forecast the fuiture reites it

a poteniial research tool.

74 Correlation wvith Puidamenisl Cetegories
So far as the veed Sor correlation of a lerel

Idea with one or the sther of the five Fundauental fate-

gories of § R Rargansshan is concerncd, i: nuy ove cor-

veulently done as lons es it does net coustrein whe rulti-

variate of nutural growth. It ¢ Zik2lv uict onn
and the seme irolate may have tu be d2emed tc 25 a
manifasitation of wore than one surdannntel Catagzory
in differcent contexts, In thel eventi, = hay be
introducing an element of restricticon in $he clasai-
sication if v: deen a Kerrcl Idei to 99 a venifesta-
tion of one and %ke sewe Funduenentai Categery in ull
the cazes. In perpctual cigssification, thec schene
of classification ifr i» a kind tf perpetunl dielegu:
vith the grovwing universe of suvjectsy homee {orer-
fitting of the {aolu*es is wiuimmar. The fresly-
raceted clessiiication developad in Iadia ensuros 4his

1C %
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in a large measure. Since the entire strategy of
class formation is geares to the attributes of the
Universe of Subjects, there would be no difficulty
in this regard. in the carlier part of the paper,
meation has been made of 'strong' and 'weak' hierar-

chies. In the case of strong relations, decision-

naking is not very difficuit. In the case of weak
hierarchies, a slow rate of growth of the subjects
is indicated and in course of tinme, the situation
nay crystallise.

8 ACKNOWLEDGHENT

The author gratefuliy acknowledges the part of
the work done at the Technische Hochschule Tarastadt,
Gernan Centre for Ccrputer Research &nd Testing of
the method, by Post-Craduate Students at %he Uni-
versity of Roorkee.

91 BIBLIOGCRAPHICAL REFERZICES

¥ Sec 4 BZLLMAN (R). Dynanic programming.
(Science. 153 19663347§-

2 . Sec 71 BORKO (H). Research in sutouatic ssne-
ration oi classification srstem. (APIPS
Joint Comp conter, Proc. 2531964
529-35).

3 Sec 73 CHIEN (R T) and PRLPARATA (E P). Toyo-
logical stractures of infoimation
retrieval systens.

4 Sec 73 CLANKI (E). active informa*ion system.
(Elec?ro engin. 25;N¥12;19G¢ Dec:
29‘31 .

5 Sec 61 PISBHURY (P C). On prospects of useful
unified theory of value for engincer-
ing. (IBES Trens syst Sci and Gvo~in.
55C-2, N1;1966 Augy 27-35).

1 T e A el R bt S - o i g



10

11

12

413:

14

15

16

Sec

Sec

Sec

Sec

Sec

Sec

Sec

Sec

3

61

13

73

73

73

73

» 12

61

Resolution and Class Stability BA91

COFFMAN (¥W). On logic of information
retrieval. (Informat stor retriev. 2;
19653;217--20).

HOWARD (R A). Infomation value theory.
(IZEE Trans syst Sci and Cybern. SSC-
2;N1;1966 Aug; 22-6).

KAPUR (V P). BEngineering of econonmic
planning, human engineering and opera-
tional econonic values. (Roorkee Uni,
University Planning Forum. 23 Illar 1965).

--. Information theory in documentation,
human engineering and research. (UP
Libr Assoc, Annual Conv (Roorkee)).

--. lletacartography in geographic re-
seerch. (Intern certogr Assoc. Gen
Asseumbly (3). (New Delhi). 1968).

-~. New concepts ol comnputer design
and their economic significance for
developing nations. (Symposium on
High Spced Computation, Congress on
Theoretical and Applied Ifechanics.
(KXanpur)). '

--. Organisation of survey education and
research in India. (Inst Eng (Indig).
Annual Conv. (1969) (Jaipur?.

--, Adaptive information retricval sys-
tenn for optimising research. (Seminar
on Automation Problewns in Univ "ty
Libraries and Special Librars
(1969)(Delhi)).

KESSLER (J1 M). Bibliographic . e
extended in time. Ten casc a8,
(Inform Stor retriev. 1;19¢° 7).

KOCHEN (Ilanfred). Sone probl
information science. 1565,

-- and UHR (L). Model for 88
of learning to couprchend. ‘hen
(11) . Scme problems in infor
science. 1965).

103

e




BAGt

17

18
19

20

21

22

23

24

25

26

27

28

29

104

Sec

Sec

Sec

Sec

1"

11
72

11

71

Sec

Sec

Sec

Sed

Sec

Sec

73

73

3

3

3.

73

73

Kapur

LESCHACK (4 R). Determination of clusters
by matrix nnalysis. (Harverd Univ. Com-
puter Tavoratory. Informetion stage
and retrievel, Sci rep. June 19064,

Sec 14). :

MORSE (P) and BLSTON (). Probabilistic
model for obsolescence. (Oper res.
1731969;36). S

PARKER-RHODES (A F) and NEEDRAM (R 11).
Theory of clumps. 1960. (CLRU report)).

PARSONS (C D). SIR-Statistical infor-
netion retrieval system. (Assoc Comp
Ifach, Nat Conf (19%(1964). Proc.Paper 2.1).

PRIDMORE (H D). Abstract information sys-
tem concepts and problen of optinum
design. (Austr, Comp Conf (3){Canberra).
Proc. 1966. P 140-70).

SALTON (). Associative docuuent retrieval
technique using bibliographic infor-
mation. (Assoc Comp Mach J. 10319633
440-57) .

——. Inforuwation dissenination and auto-
natic infomation systems. (IZEE Proc.
543196631966 Sp).

-~ and SUSSENGUTH (T I) (Jr). Some flexi-
ble information retricval systcms using
structure matching procedure. (AFIPS -
Joint Comp Gonf, Proc. 25;19643;587-27).

SHEPHERD (C A). Ceocmputer-siored thesaurus
and its use in concept formation. (APIPS~-
Joint Comp Conf. 24;19633339-95).

SUEL (R). Information retrieval and deci-
sion-taking. (Chen eng. H205;1967;
Page OF 22, (24). :

SUSSENGRUTH (3% H). Structural matching
in information processing. (Harvard

- Univ, Computation Lab, Inform Stcr
Retriev. Sci Rep 1964. TSR-1).

TSANG (A K B). Information retrieval. Tow
cost systen. (ASLE Paper C6-VA/ligt-3
for Meating. Nov 27-Dec 1, 196¢€ Sr).



DRT3 Seminar (7)(1969). Paper BE.

SUBJOTS PRESENTING RELATION BETWEEN TVWO SUBJEGTS,
VITH PARCIGULAR REFERENGE TO PHASE RELATION: CASE ]
STUDY. | !

A NEZLAIEGHAN, Professor, and M A GOPINATH, lecturer,
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Docunentation Regearch and PTraining Centre, Bangalore 3.

In Complex Subjects presenting Bias
lielation, there appears to be more adven-
tages in having as the subject of Phase 1
the Blasing Subject rather than the Biasad
Subject as prescribed by CC. The Tool
Phase is generally the one occurring
earlier than Phase 1 in the G schedule.
The Influencing Phase is generally the omne
occurring later than the Influenced Phase
in the CC schedule if the former is a sub-
Ject in the field of NWatural Sciences. ;
"he overall pattern of relation between
Conpound Subjects occurring in the form of
Phase~Relation is discussed with examples.,
A number of subjects heretofore deemed as
Conplex Subjects are shown to be nore help-
fully cluassified using the concept of
Ifatter-Property Isolate. This is illus-
trated using the Matter-Property Isolates
"Basis" and "Interpretation". The problems
in the classification of subjects such as
Environmental Pediatrics and Invironmental
habryology are examined. The occurrence of
the Kernel Idea "lMethod" either as an
isolate or a2s a qualifier in the context
of different Compound Subjects is dealt
with. Two ways of classifying Compound
Subjects in the figld of Psychosomatic Medi-~
cine ar¢ examined. It is helpful to decn
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Psychosomatic Medicine as a Fused ifain
subject . In a Compound Subject involv-
ing the idea of "Evaluation™ from the
point of view of another idez or subject,
it may be helpful to represent the latter
as a latter-Property Isolate.

Abbreviations Used:

(BON) = Basic Class Number [/ ¥P_7 = Matter-Pro-
(BS) = Basie Subject perty Facet
ce - Colon Glassification £ °/ = Porsonality
CN = (Class Number ‘ [”S_7 - Space Tsolate

h
G

Energy Isolate

Pundamental ZfT—7
Category

Time Tsolate

~~
=i
Q
L
1l

1 INTRODUCTION
11 Objective

The objectives of the work reported in this
paper are to examine the following:

1 The different kinds of -subjects embodied in
books in which two subjects may be dealt with in
relation to each other, with particular reference

" to Phase Relation —-- that is, Complex Subject; and

2 The kinds of relation arising among the com-
ponents of a subject falling in Category 1.

The discussion is confined mainly to CC.

L8 e TGN n s e i m e e v o e ra
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12 Procedure
121 gelection of Buoks

About 16,000 hoonks listed in the Fublishers trade
list annual for 1965 were scanned. T the subject
of a book indicated that two subjects were treated in
some relation to each other, then a Main Entry {(with-
out (CN)) was wade for it on a stendard catalogue
silip. The selection of hooks was eoided by the anno-

tetion given in the entry in the Annual. Wherever
necessary, the annotstion was noted in the catalogue
entry.  The locus oi the docurient in the &ggggi was
also noted in the entry to facilitate subsequent
referénce. A few books évailable in the DRTC Library
have also beesn included in the study.

122 Pacet Analysis

Each subject was facet-analysed. In facet-ana-
lysing, the liethod of Postulates {5  upto Step 4
was followed and the result noted in the catalogue

entry. Here is an exunple:

—~ PR —— ——

ANDERSON (¢ A), Ed.
Bducation and economin devplopnent
1965,

/ Annotation.~ Contribution of
education to econonic development
of USA_/

ueoncnics (BS); Developﬁent L e/,
- USa / s1_/ influenced by Education (B3).

PTA. 1967, Aldine 1, 5
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12% Sorting

The facet-analy:ed entries were sorted out, in

the first instence, into two groups ~~ namely,

1 Subjects with Phase Relation; and

2 BSubjects not involving Phase Relation,
The subjects in Group 1 "Phase Relﬁtion" were further
sorted into the following sub-groups:

1 General Phase Relation;
Bias Phase Relation;
Conparison Phase Pelation;
Difference Phase Kelation;
Tool Phage Relation; and
Influencing Phase Relation. ,
The subjects in Group 2 "Not involving Phase Relation"
were sorted into the following sub-groups:

1 Subjects with facet relation apparently in-

N

volviﬁg two subjects: and
2 Other kinds of subjects.

13 Data on the Groups
131 Phasec Relation
- The following %able gives data on the sub jects

involving Phase Re¢lation.

Census of Thuase Relalion

SN Group Number Percintage
1 feneral - 22 18,2
2 3ias . 44 33.0
3 Conparison - 10 8.3
4 Dif ference .. 0 0.0
.5 Tool . 5 4.1
6 Influence . 44 36.4
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132 Annotation

1 Nearly 70 per ce-t of the Phage Relation is
accounted for hy Bics Relation &nd Influencing Phage
Reletion taken togetker; Mach of these two kinds
of Phase Relatior has a nearly 2qual share in the

percentage.

2 There was no subject with Difference Phase
Relatiomn.

% The vercentages of Comparison Phace Relation
and Tool Phage Relation were rolatively low.

4 The percehtage of Genexral Phase Relation is
likely to be much less than 18.2 if the Phaue Fela-
tion had been d:termined by a verusal of the beoks

concerned.

133 gSubiects not irnvolving Phase Relation
The following table xives data on the subjects

not involving Phase elation:

Census of Subjects not involving Phase Reletion

SN Group Mumter Dercentage

LN

- -

1 Subjects with Pacet Re-
lation apparentiy in-

volving two subjects 72 54.9
2 Other kinds of subjects 61 45 .1
Total .. 123 100.0

2 SCOPE OF THE STUDY
21 ©Passive Phase Relation

The relaticn between two subjects may be con-
sidered as a General Phase Relation, if the kind of
relation recoghised is not definite or severalL kings

109

A o,
Rt i e



BB21 Neclancghan and Copinath

of relationare treated in & daiffuse way. Thercfore
the subjects involving Ceneral Phase Rlelation are
not examined further,

The Conparison Phase Relation and Differcnce
Prase Relation do nol reise special problems, say,
in respect of the subject to be treated as first and

second phases. Therefore, the subjects involving
these two kinds of Phase Relations are not examined
further.

The threc kinds of Phase Relations mentioned
above may be considercd to be 1wore or less "Passive
Phase helations'.

22 Dynamic Phase Relation .

Each of the Bias Phase Relation, Tool Phuse Re-
lation, and Influencing Fhase Relation, is dynamic.
For, in each of these ceses,one subject produces some
kind of impact on the other subject. The sub jerts
involving these kinds of Phasc Relation are examined
further.

23 Bubjects not involving Phuse Relation

Sunjects which might have been earliexr taken as
showing Phase Relation, but which can now be inore
appropriately classified us presenting only & facet
relation among them, are discussed.

In the course of analysis of various subjects,
a few new Property Isolates and Basic Bubjects were
recognised. These are also discussed in this paper.

3/6 PHASE RILATION
3 BIAS RIETLATION
31 Definition
A Bias Relation indicates that the exposition
of the subject forming Phase 1 is biased tow«rds the
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subject forming Phuse 2, That is, the exposition of
the subject foriming Yhase 1 is especially attuned or
oriented or slanted either by selection or arrange-
niont of topics or emphasis or stzndard or examples or
other means, to the needs of specialists in the sub-
ject forming Phase 2. '

32 Sequence of Subjects

According to the present practice of CC, in a
Bizs Relation, Phase 1 should be the subject whose
exposition is biused towards the other subject.
Phase 1 is called the Biased Phasc and FPhase 2 the
Biasing Phase (1..).

33 Kinds of Subjects in Bias Relation

Table 1 in Sec 91 gives examples of Bias Rela-
tion with the subjects in the two Phases arranged
according to the present rule.

34 Annotation
341 Natural Science.:

A subject going with a particular (BS) among
the subjects in the field of Katural 3ciences ((BCN)
A to L inclusive), is biased towards subjects going
- with a (BS) enwierated later in the schedule of (BS).
That is, a relatively more abstract subject is
biased towards a relatively more concrete subject.

342 Distilled liain Subjects
A subject goins with a (BS) among the HNatural

-

Sciences way be biased towards a subject going with
a Distilled fain Subject enumerated earlier to the
former in the schedule of (BS).
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A subject going with a Distilled lain Subject
may be biased towards subjects going with (2S) enume-
rated eithe» earlicr or later in the schedule of (BS).

343 Humanities and Social Sciences
A subject going vith a particular (BS) among the
subjects in the field of Humanities or of Social

Sciences may be bilagud towards subjects going with a
(85) enumerated earlizr or later 0 the former in the
schedule of (BS).

35 Seguence of Bias Phase dSubjects
351 Biased Phase Determines Sequence

A Complex Subject exhibiting Bias Relation will
get arranged smong other subjects according to tre
subject forming its Phase 1 -~ that is, the Biased
Suhject. ifor example, a book dealing with the sub-
ject "Psychology for teachers" will have "Psychology"
as the (BS) in the Biased Phase (Phase 1) and "Edu-
cation" as the (8S) ir the Biasing Phase (Phase 2).
Thus, this Complex Subject will pget arranged among
the books on Psychology.

352 Supporting Ileasons
The reusons supporting the placing of *the book

among the books on the sudject o0i' the 3iased Phase --
that is, Psychology in our example -- may be the
following:

1 Subject of tie book.- 7The subject of the
book is essentially Tsychology; only the exposition
is biased towards Education. Therefore, wien the
classification is based primarily on the subject »f
books, this book should be plac:zd among tue books on

T(fsychology.
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2 Help to gpecialist in the subject of the
Biased Phase.- The specielist in the subject of the
Biased Phase ~~ Psycnology in our example -- while
browsing among the booxs on ?Psychology or among the
Main Entries for them.in ithe Clasvcified Part of the
Catalogue, will sense its exposition being biased
towards various owher subjects. This can suggest
him new lines of work -- for example, getting the
exposition of his subject biased towards subjects
not yet covered in that way. This is an important
service to specialist in the Biased Phase that a
good clasgsification can give.

3 Specialist in the subject of the Biasing
Phase.- The Class Index Entries will help the
specialist in the subject of the Biasiag Phase --
Bducation in our exaasple -- to sense the various sub-
Jjects expounded with a bias towards hig field of
speciali sation, ‘

353% Opposing Reasons

1 Help to specialists in tle subjzct of Bias
Phase.- 1In the digcussion in the vreceding; scction,
we considered only one category of umers of the Con-
plex Subject exnibiting Bias Reiasion -- thet is,
the specialist in the subject of the Biased Phase,
‘e could also consider the helpfulness to other
readers, in particuloar the specialists 1n the sub-
ject of the Biasing Phase.

Yhen the exposition of the subjecet Pasychology
igs specifically biascd towards anothicr subject Zdu-
cation, the resulting subject is intéended to be of
interest and use to the specislists in the subjcct

“a

Educavcion. Tor a person with a particular subject
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as his field of primary specialisation, it is not
easy to sense the various other subjects belng ex-
pounded with a bias cowards his field of specialisa-
tion, He nay have to gearch guite extensively among
several other subjects, if he is intercested in this
kind of inter-disciplinary work. There is now an
increasing interest in such "inter-disciplinary"
subjects. If the Conplex Subject is placcd among
the subjects going with the (BS) forming the (BS) of
“the subject of the 3Biasing Phase ~- the subject
Zducation in our exemple -—, there will then be more
chances of the specialist in the subject of the Bias-
ing Phasc -- the intended user of the Complex Subject
meeting with such subjects when he browses among the
books or entries for them in his primary field of
interest. He will come to recognise the different
subjects that are bilascd towards his ficld of specia-
lisation. It may even lcad to his recognition of
other subjects that could be biascd towards his
ficld, This benefit is sinmilar to the one umentioned
in Sec 352 with respcct to the helpfulness to the
specialist in the subject of the Biasced Phase. It
would thus appear that the arranguent of the Complex
Subjecct by the subject forming Phase 2 is of com-
paratively of greator helpfulness to the intended
reader of the Complex Subject. = That is to say, it
will have more nwiber of readers there than if it
were placed in the subject of the Biascd Phass.

2 Developnent of Interrelation between the
subjects.~ In a study of the interaction between
two Compound Subjects having different Host liain
Subjects, we iay sense the following stages ol deve-
lopment:

e S AT R
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(General Pnsse relation;

Bias Phase relation:

Tool Phase relation;
Influence Phase relation; and

A% 2 B R C R L

Fusion giving rise to a new lain Subjucv.

In this development, the establishment of ths
link between the two subjects may start at any one
of the stages 1 to 4, or sinultaneously at two or
more stages,

Consider the relation between two Compound Sub-
jects fram 3tage 2 onwards {Bias Relation onwards).
It is seen that the sublect forming the Biesing Phase
ig proirressively aflzcted to an increasing degree at
the subsequent stazex. The su® jects representing
the kinds of relation mentioned at Steges 3 and 4
will be placed with the gubject of Phase 2 occurring
in the Zias Relation.

3&bT  Psychclogy biased to Nducation
e  Paychclogy applizd to Fducation
T&g3 Psychology inrlucncing Education

Thus, the Complex Sulject rezulting from the first
loose link between the two fonpaund Subjects such as
in the Bias Relation may set arranged in a position
reuvoved froa the suniects resulling from the later
ptages in the development of the relation between
the two subjects. It is renerally conaidered
rnelpiul vo place & sabject in a position snong other
subjects amccording to the trend of the development
in the former if thut is knovn or eun be prdicted.

3 Actand-Action-Actor Principiec.- e dif-
cussion in the preceaing section indicat=s that in

1“‘!

ot o By o i St ¥ T 42 Y



B3B353 Neelameghan and Gopinath

a Bias Relation and its subsequent developrent into
stronger relations between two Compound Subjects,

it is the Bies ing Subject that is progressively affec-
ted to an increasing extent. According to the
Actand-Action-Actor Principle, the Complex Subject
should be placed with the subject of the Biasing Phase.

It would thus appcar that in a Bias Phase Re-
lation, there are several advantages in having as the
subject of Phase 1 the Biasing Subject rather than
the Biased Subject. This would appear to satisfy
the Laws of Library 3Jcience to a greater extent
than can be achieved according to the present practice
of having in Phase 1 the Biused Subject.

& TOOL PHASS RSLATION
A1 Tefinition

Tcol Phase Ralation indieatoes the exposition of
the subject of the Phase 1, with a subject of the
Phasc 2, &8s 2 tool,

42 Sequence of Subjucts

The subject ir the study of which enother sih-
jeet is used as a tool {orms Fhase 1. The subjech
that is used as a tool forms Phese 2 (3 ).

4% Yinds of Subjects involving Tool Phase Relation
Exanples of Couplex Subject involving Tool
Thase Relation are given in Table 2 in See 92.

A4 Anrnotation

In c¢ach of th: suven sabiects mentioned in
Table 2, the (BS) of Phuse 1 -- that is, the (38)
of the Applied-to Subject -~ is the one occurring
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later in the schedule of (B3) in CC with respeoct to
the (BS) of Phase 2 -- shst is, the (3S) of the sub-
ject which is applicd.

5 INFLUENC: RETATION
51 Definition

An Influence Relation indicetes the exposition
of the influa=ice of ore subject on another subject.

(2 )

52 Seouence of she Subjects
The subject that is influenced is taten as
Phase 1. Phase 2 is called tne Influencing Phage .

53 Kinds of Subjects with Influcence Relation
Exarples of Conmplex Subjects involving Influence
Phase Relation are iven in Tavie 3 in Sec 13.

54 Annotation

1 A sudj2et going with a particular (BS) among
the subjects falling in the fieid of Natural Sciemnces

is generally influenced t; subje.ts going with a (B83)
enunerated later in the schedule of (R3Y.

2 A subjest gr.ng with a particuliar (BS) among
the subjects fallin; in the fields cof Punanities end
Social Sciences is influenced by the subjects going
vith & (BS) snunerated earlier »>r luter to the (BS)
in Phase 1, in the schedule of {(B3).

6 OVERALL ?ICTURE

The chart given in Sec 94 vrecents an overall
picture of the kinds of Flhase R=2laticne occurring
in the Complex Subj2ets selected oy study.

17
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€1 Annotation

1 Among the subjects falling in the field of
Yatural Sciences, the Bias Phase Helation appears to
be relatively more predoninant.

2 ,Among the subjects falling in the fields of
Humanities and Social Sciences, the Influence Phase
Relation appears to pe relatively more predominant.

3 Between the subjects falling in the field of
Humanities and Social 3ciences on the one hand, and
those in the field of Natural Sciences on the other,
the Influence Mliase jelation appears to be relatively
1more predoninant,

4 The subjects poing with the llain Subject
Hedicine appear to b affected by developnents in the
subjects going with different (2S) ranging fron
"8 lfanagenent" at onc end to "Y Sociology' et the other.

5 The lain Subject lathesintics and the (BS) in
which it is Host lain Subject are usually '"Donor
Subjects". That is, in the Bias Phase Lelation such
a (BS) occurs in Phase 1 and in the Influence Phase
Relatior, it occurs in Phase 2.

7/8 SUBJEGTS HOT INVOLVING PHASS RELATION
T VF¥ACET RELATION
71 Use of Matter-Property Isolate

Prior to tho development and extensive use of
tlie concept of Matter-Property Isolate, the reletion
between the two subinscts occurring in each of the
subjects in Group 2 "Subjects not involvirng Phase
Relation" (See Sec 123) would have generelly been
considered as a Phase Relation of one kind or other.
\'ith thu concept of lfatter-Property Isolaute, it has
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become possible to pinpoint more :pecifically the

kind of relation between the twc sutjects involved.

One of the subjects Lay be trezted as an isolate.
Examples of such sub ects are discussed in the succeed-
ing sections.

72 Isolate Idew "Bésis"

The Isolate Ideca '"Basis" is deemed to be a
nanifestation of the (C) Matter -- that is, as a
llatter-Property Isolate. The Tsolate Tern '3Zasis'
is used to denote also equivalent idca:; such as
"Foundation", "Principle", and "Theory". Exanples
of subjects involving the Isolete "Bagis" is given in
Teble 4 in 3ec 95. An indication is also given in
the table as to the kind of Phase Relation that umight
heve becen represented in each of the suhjects, had the
latter-Troperty Isolate "Bias" not been used.

721 Annotsbion

1 Zach of the ~biect arulyses in Col (c¢) in Table 4
expresses tue syecific suvject of the docunent nen-
tioned in Col (b) more co:xtensively than the corres-
Londing analysis given in (ol (d) representing a
Phase Relation.

2 Some of the subjects represented as a Phase
Relation wo:ld be placed in & position vwhere they
are reletively less likely to ve looked for by the
najority of the reuaders.

72 Isolate Idea "Interpretation"

Tha Iaolate Ided "Interpretation" is deened to
be a manifestation of the (FC) llatter -~ that is,
es & linatter-Property Isolate. Subjects involving
the Isclate Idea "Interpretation" are those in wnich

19
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one subject is interpreted -~ that is, its mesning is
expounded -- in terns of or in relation to another
subject. Tlie interpretation may not amount to eva-
luation of one subject from the point of view of
another,

Examples of subjects invelving the Isolate
"Interpretation" are given in Table 5 in .sec 9€., An
indication is also giver in the table as to the :zind
of Phase Relation or other relation thut might have
been used to represent each of the subjects, had the
llatter-Property Isolate "Interpretation” not been
used.

731 Anuotation

1 By the use o the ilatter-Proyerty Icoiate
"Tnterpretation", it has bcen possible to differen-
tiate a subject dealing vith a sirictly critical
evaluation of one subject from the point of view of
another, fron the one in vhich che subject i3 inter-
preted in terms of unother. "nis differentiation
should be of help to the readexr in the choice of
docunent s, It is; of coursze, necescary to differ-
entiate an "interpre-vation" fros an "evuluation" by
a perussl of the docidient concerned, A docuwizent
nay present a nixture of "interpretation" and "Eva-
luation”". Then the dominant kind of treatnent is to
Le considered. In a few cases, cross refercrce
entries may bhecore necescary.

"2 In anmajority of the examples, the inter-
pretation of a suvject is in terns of a subject in
the field of Hwianities ~- particularly Relipion
and riilosophy.
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74 1Isolate Idea “deology"
741 "Enviromment and "Fecology"
Consider the subjects of th: following documents:
1 FISCHSR (n €). Environuental pédistrics. 1960.
2 MINTZ (B), Ed. Environrmental influences on
prenatal development. 1958,

"Environnent" is defined as the "assenmblage of
material factors and conditions surrounding the
living organisa and its component parts®. There is
ent "internal enviromient" and an "external environ-
ent". The totality of the interactions between
an organism and its envirocmuent is usually called the
"ecology" of the organism. Here "environment" in-
cludes everything that ic not &n intrinsic part of
the organisu or groip under consideration.

Ir exanple 1, thie subject dealt with is the
influence of and the child's reaction to, tlie environ-
nental factors falling predominantly within the
field of specialisation of medical men, particularly
paedieatricians, In exanple 2 also, the subject is
gimilar, but instead of the "Child" the organism
concerrned is the "Ebryo", Thus, in these two =aib-
Jects, we recognise the idea of "ecology" in relation
to "Chilgd" and "Inbryo" respectively. 1% is suggested
that the idea of "ecology" be taken ags a llatter-
Property. ZFacet analysis of the two subdbjects will
now yleld:

1 Child Medicine (BS); Ecology / NiP1_J
2 ZImbryology (B3); Ecology / WP1_J

The term ‘Bcology' can be replaced, if necessary,
with a more appropriate and current term, such as
'Envirauaental fuctor'.

M A o o K e 1 18 ey
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742 Compound Basic Subject
A Compound (BS) nay be considered for each of
the subjects mentionzd in Sec 741. For exanple,
L9L-9C Envirornental Paedistric ledicine
G9L-913 Environmental Embryoiogy
lHowever, such = Compound (BS) would be appropriate
if the subject is the stucy of the organism in a
non-normal environnent. For instance, for a deep
sea fish, the seu surface wouli be a non-nornal
environnent. For a person normally living on the
plains, high altitude condition such as on & high
mountain will be a non-normal environuent. Thus,
"Environmented Specials" stand Jor non-nornal envi-
ronment . This does apply to the two subjects nen-
tioned above. The facet-analysis suggested in
Sec 741 for each of the subjects is more exvressive
and helpful.

8 OTVER SUBJZECTS
81 Subjects involving "llethod"

Consider the subject "Numericel lietiiod of Reactor
Analysis". Here, "Nunmerical ifethed" is a subject
occurring as a Kernel Idea denoting e method of ana-
lysis of data on Reacsor Design. The latter subject
goes with the ilost Subject Reactor Production Engi-
neering. Thus, a "llethod" is sald to occur in a
Compound Subject when another subject occurs in it
as & Kernel Idea usually represehting a procedure
for doing soizething.

82 Definition
The meaning of "Method" used ir this paper is
"A process or procedurc for doing anything" ,
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83 Occurrence in Subjects
The following ideas have been found helpful in

classifying subjsects involving the Kernel Idea "llethod".

1 The Kernel Ideas "Process", "Procedure", "Vay
~of Perforning" may be taken to be cquivalent to the
idea denoted by '"lethod™.

2 In a subject

21 A Kernel ldea may represent a specific
llethod, as in "Chromatographic Iiethod of Analysis of
Aunino Acids';

22 The generic terma 'Method' mey occur as in
"fethods of Protein Analysis"; or

23 The idea of lMethod may not be explicitly
stated as in "Chromatography of Amino Acids":

%3 A "Hethod" is used to do swmmething. This in-
plies that in a Conpound Subject, a Kernel Tdea
usually precedes the '"lMethod"; and

4 The Kernel Idea "ilethod" may occur as an Isolate
or as a Qualifier in different subject contexts.

Examples:

1 Statistical anslysis of advertising expenditure.

Facet analysias
Economics (B5), Advertising business / 1P1_7

Expenditure / #1fP1_7 1 Analyeis / 1E_7,
Statistical niethod.

2 Oraphical solution to lineur differential
equations.,
Facet analysis:
Differential equation (BS), Linear /[ 1P1_7 |
Solution-Grapiical method,

123
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g4 ¥xamples

Table 6 in Sec 97 zives 21 exanples of subjects
in which a Kernel Idea representing a "llethod" occurs.

85 PsychOSometlc ledicine: Relation between
lJedicine and Psychology

851 Trend
Consider the subjccts of the following docu-

nents:

JONES (A) and FREYBIRGER (1), Ed. Advances in
psychosomatis medicine, 1961,

-—

2 MANHOLD (J il){"r). Tutroductory psychosonatic
dgentisiry. 1036.

3 GENGERELLI (J ..) and XIRKER (30 J), 3d. Psycho-
logical variable in humar cancer. 1954,

KROGE ?'(I 3). Ps \chosomutlc obstetr ics, r'neco-
logy, and enioor-nolopf. 1962.

<+

5 FLAHERTY (B E). Psychophysiolocsical asp:icts of
space flight. 1901,

"Pgychosonatic 1edicine”" is defined as that
"agpect of medical scierce which stresses thie psycho-
biological unity of the huwnian bteing. The close
interaction of mind and Vvody ir hesalth and disease,
and the role that the nind plays in the geunesis of
organic disease, forn the basis of pusychosomatic
niedicine", '

There are now a large nunber and variety of
sub jects -~ mucro docuents as ell as micro dociu-
Lients -- considered to fall in tue field of Psycho-
sonatic iedicine. 7The trend of specialisatien in

e
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‘the subject appears to be that of taking a wider
view of the psychosorniatic aspect of medicine then
nerely in the sense nf a "psychological condition"
producing soue organic disease. In other ﬁords,

. "Psychosonatic riedicine" is considered as a parti-
cular view or approcch to the wihole field of medi-
cine, one in which the psychophysiological unity of
the huwiran being foii:s the basis. It nay, there-
fore, be helpful to :deem Psychosonatic Medicire as

a Basic Subject. Dr Ranganathan has suggested that
it could be considered as a Fused lizin Subject (4 ).

852 Alternative Classification
"It is also possibie to cousider the psvychosonatic
L

aspect as an attribute -- that is, as liatter-Froperty.
The following table gives the five subjects rientioned
in Sec 851, facet analysed in two ways.

- - . — e - o S o o

Pacet Analysis with

SN . e o ——————— 8 & e e S — e > ca—

) ) R ' -
Psychesonatic itedicine | "Fzycliosometic factor®
as a (BS) | as Jfatter-Property
- s a . S

a b ' c _
1 Psychosomatic nedicine ii:dicine {33): Esycho-

(rS) songtic factors

L/

2 Psychosonatic madicine  ledicine (B3), Tooth

(838), Tooth /[ 1P1_/ [ 124 7 4 Pegchio-

sorratic ractors

L MP1_J,
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Pacet Analysis with

SK e e e
Psychosouatic ifedicine "Psychosonatic factox"
as'a (BS). | as liatter-Froperty

a _ TR T b c

3 Psychosonatic medicine lMedicine (B8S); Cancer
(BS); Cancer / 1LP1_J [ 1P1_7 ; Psychoso-

| matic faetors / 1P2_7
41 Psychosomatic Female Fenmale medicinc (BS);
medicine (B3); Obste- Obstetries / 11P1_7
tries / 1IP1_J Psychosomatic factors
/pe_7
42 Psychsonatic ~ Female Fetiale medicine (BS),
medicine (138), Genito- Genito-urinary sys-
urinary syster / 1P1_7; tem / 1P1_/ ; Disease
Disease / 1P1_/ [ MP1_7 ; Paycho-
somatic factors / 111P2_J
43 Paychosonatio-Fenale Female medicine (BS),
medicine (3S), Indoc- Endocrine system
rine systen / 1P1 7 [ 1P1_7: Paychosomatic
' factors / 11iP1_7
5 Psychosouatic-~Space Space medicine (38) 3

nedicine (B3S)

Psychosoiiatic factors

TinT
Vi 4

The facet analysis given in Col (v) arranges all

the documents involving the ccncept of "Paychosomatic
nediecine" together, vhereas the facet analysis given
in Col (e¢) olaces the documents involvins the concept

"Psychosonatic" medicine with tiue respective ilost

4
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Subjects. The relative helpfulness of the two
arrangements to the specialists and the trend of
specialisation in Zsrchosomatic IMledicine should be
examined in arriving at a decision to adopt one or
the other method of classifying such subjects.

86 Tsolate Idea "uvazluation!

The concept of "ivaluation of a subjcct from the
point of view of aiother subject" has alrecdy been
recognised and provided for in CC. The isolate idea
"Evaluation" is deened to be a nmanifestation of the
fundanental category "Snergy". The subject, the
angle from which another subject is viewed, is deemed
to be a manifestation of the PFundamental Category
Personality and assiened to Round 2. But with the
concept of "Proporty Isolate'”, the pvoint of viaw
from which a subject is evaluated may be deemed to he
a manifestation of the fwdament*al category llatter-
Prbperty. The following table gives examples of
gsubjects facet analysed in both tihe ways.

Document Pacet Analysisl|Pacet Analysis 2

SNl Reference | (Personality) (Property)
a b c U

1 MEYERHOFF () Litersture (BS), Literature (38)
Tire in lite-  nglisk / 1P1_J: nglish / 1P1_7:
rature. 1955. Bvaluation / 18/, (Concept oi)

Concept of Time  Time / 11P1_J
[ ep1_7 Bvaluation

LB ]
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— o o

——

SN Documenty; racsey Ana;y°1o 1 Facet Analysis 2
Reference ( »sonelity) (Property)
3 h - c ad

2 DE (S XK). Literature (28), GLiteraturs (BS),
Sanskrit Fnglish / 1Pi_/ ; Sanskrit / 1P1_7,
poetics as Poetry / iP2_J :  Poetry [ 1%2_7 ;

a study of Hvaluation /1B, (Concept of) aegz-
aesthetic. Concept of aesthe~ thetics / 11P1_7:
19653. tics /7 2Pi_/ Evalnation /[ 1E_/

%3 KILLINGER ILiterature (38S), Literature (BS),
(J).Fail-  English / 1P1_/; English /1P1_J;
ure of Zvaluation / 1E_7, {Concept of) Theo-
theology Goncept of theo- logy / 1UP1_.7
in modern  logy / 2P1_J/ Evaluation / 1E_7
literature.

1965,

4 HOWSE (®E). Literature (3S), Iiterature (BS)
Spiritual  Inglush / iP1_/. English /121 7
values in  Shalkespeare - Shake speare /TP2/;
Shakes~ [ 1P2_7: Evalua~  Spiritual Value
‘peare.1365. tion L E_/, Spiri- /T1P1_7.: Evalua-

tual Value /[ 2P1_/ yion /1B 7
According tc the facet analysis given in Col (c),
v.ie evaluation of a particular subject from different

angles will be

facet analysis

tered according to the

brought together,

whereas in the

gziven in Qol (e), they will be scat-

bute or property of the subject.

fulness of tiuese two sequences it

128
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ENERGY ISOLATE AND PROPERTY ISOLATE: PROBLEMS IN

DIFFERENTIATION.

A NEELAMEGHAN, Professor, Documentation Research and
Training Centre, Bangalore 3. L o

) .- o ver T

The problems in deeming an action-
associated isolate idea as anh Energy Iso~-
late and in differentiating & Matter
Property Isolate fram an Energy Isolate in
some cases are mentioned. If the mani-
festation of an action~associated isolate
idea is considered in the total subjeet-
context in which it occurs, there is a
possibility of each and every one of such
isolates being deemed a Property Isolate.
Such a procedure is unhelpful, An approach
to a solution of the problems on the basis <
of a consideration of the definition of
"Property" and .the way in which Property
Isolates are generated in the design of a
scheme for classification of the subjects
going with a psrticular Basic Subjoct,

"is discussed.

Abbreviations Used:

(B3) = Basic Subject (FC) = Fundamental Category .

Note.,- The discussions in this paper are
eagentially based on S R Ranganathan's Theory of
Library Classification and the Colon Classi-
fication,

1 POSTULATE OF FUNDALLENTAL.CATEGORIES

The Postulate of Fundamental Categories states
that "There are five and only five Fundamental Cate-
gories -- nanely, Perscaality, Matter, Space, and
Time (%). Each isolate idea is decmed to be a mani-
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Energy Isolate and Property Isolate BC41

festation of one and only one of the five (FC). The
denotation of &n isolate idea is to be considered in
the subject-context in which it occurs. The deter-
mination of the manifestation of an isolate is helped
by using the 'Neti-Neti Principle' (Not—This; Not-
This Principle).

2 ' ENERGY ISOLATE _

Usually, an isolate idea denoting "action qua
action" would be deemed a manifestation of the (FC)
Energy. Till about 1967, however, schedules of
Energy Isolates in CC contained not only isolates
denoting "mction qua action", but elso isolates denot-
ing other kinds of ideas. This topic has been dealt
with in another paper (2).

3 PROPERTY ISOLATE

With the formulation of the concept of Property
Isolate and deeming such an isolate as a manifestation
of the (FC) Matter (6), it was realised that some of
the isolates carlier cnumerated in the schedules of
Energy Isolates in CC could be deemed as manifestation
of the (FC) Matter (Property). '

4 DPROBLEM
41 Action-Associated Isolate

Thoe rs-designation of some of the isolates enu-
merated in the schedulus of Ehurgy Isolates as Pro-
perty Isolates, ralses problems in determining whether
an isolate idea associated with an action is to be
deemed a manifestation of Energy or of Matter (Pro-
perty).

167
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42 Examples
- Consider the subjects menticned in Col (b) and
the correspondlng Isolatz Ideas mentioned 1n Col (a)

of the following teble:
421 Table 1. Kernel Ideas associated with action
: . ' Isolate
SN Subject (?S) Idea
& b c . é
GROUP A : , _ P .
1 Circulation of tooks 1n ‘Library  Circulation
a college librory. Sclence
2 Phyeiology of human legs Medicine Physiolegy
3 Christian religious Religion Practice
practices : '
- 4 'Delegetion of authority - Managament Delegation
by top management Scienze
5 PFunctions of the Presi- Hiistory Punction
dent of India
6 HNaming-ceremony anong Jociology Naming-
certain Polynesian com- - ceremony
nurities .
GROUT 3
1 Heasuring the velocity Physics Measuring
of light
2 Analysis of amino—acids Cheristry Analysis
111 insulin ' -
3  fTreatneny of the diseases Medicine  Treatment
of tuman heart
4 Determination of the IQ Psychology Dater-
of primary schknroul children mination
5  Election cof the Tresidont History ¥lection
of Tndia
€ Controlling alcoholisem Sociclopgy Control
a0y niddle class fnrily
Q
168




£ I e s st i s - - e st v e o et e i BT e S e T |

Energy Isolate and ?roperty Isolate B(CSK2

Fach of the isolates mentioned in Col (d) of
Table 1 suggests some kind of action; at any rate, it
has the flavour of an action. It is in deciding
whether each of these isolates should be deemed as
manifestation of Energy or of Matter (Property) that
difficulty arises. WNo such difficulty arises in res-
pect of the ideas mentioned in Gol (d) in Group B.
Each of them obviously denotes an "action gue action".
On the cther hand, each of the isolates mentioned in
col (d) in Group A do not appear to denote an "action
qua action" with equal certitude.

5 _APPROACH TO A SOLUTION
51 Earlier Suggestion

It was earlier suggested (3) that we may consider
Property Isolates as falling into two broad categories:

1 Isolate Idea donoting a "stetic" attribute of
an entity or system. Jor example, "Structure",
"Colour", and "Volume"; and

2 1Isolate Idea denoting a "“dynemice" attributo --
that is, an action-associated attribute denoting some
characterigtic function -- genercal or specific -- or
a behaviour of an entity or a sysiem. For example,
"Function", "Physiology", and "Practice".

52 Application of Criteria

On the basis of the oriteric uentioned in Sec 51,
it is not difficult to recognise that e¢ach of the
isolate ideas mentionud in Col (d) in the subjects
in Oroup A in Table 1 denotes a function -~ general
or specific -- or a characteristic behuviour, of
ong or the other of thue ideas dunoted by a component

1€9
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-0f the corresponding subject mentioned in Col (b),

For example, the idea denoted by "Circulation" can bve
considered as one of the functions of a library or
library system. The idea denoted by "Physiology"
denotes a characteristic behaviour or mode of func-
tioning of the "human leg!". The application of the
criteria may not, however, give an uﬂequivocal decision
in regard to the isolates mentioned in Col (d) in the
subjects in Group B in Table 1. For instance, the
idea denoted by "Measuring" cannot conveniently be
teken to denote a function -- general or specific --
or a characteristic behaviour, of en idea denoted by -
any of the component isolates of the corresponding
subject "Measuring the velocity of light" mentioned
in Col (b). Similarly, the idea denoted by "Treat-
ment" cannot conveniently be taken to denote a func-
tion -- general or specific -- ar a characteristic
behaviour, of an idea denoted by @y of the component
isolates of the corresponding subject "Treatment of
tho disecases of human heart". On this basis, one may
conclude that such an action-agsooisted isolate nay
be deemed & manifestation of the (FC) Energy, if it
ie not to be decmed in the context to be & mani-
festation of Time, or Space, or Matter (Material),

or Personality.

53 fTotal Subject-Context

Hovever, instead of considering an isolate idea
(mentioned in col (d) in subjects of Group B in
Table 1 in relation to the idea denoted by any one
of the component isolates in the compound sublect
concuvrned, we may consider it in relation to the
total subject-coniext involved. For example, let us
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consider the idea denoted by the isolate "Treatment"
in relation to the totality of the ideas going with
the subject "Medicine". In that case, one may con-
sider "Treatment" (of disease) as deroting one of the
"functions" in the practice of Medicine. Similarly,
"Determination" (of IQ) as denoting one of the func-
tions in the practice of "Psychology". Thus, each of
 these isolate ideas deemcd to denote a "function!
could be taken to be an attribute in the respective
subject-contexts. This leads to such an isolate being
decmed as & manifestation of Matter (Property). Thus
we have a problem in getting an unequivocal decision
by applying tho criteria mentioned in Sec 51. For, 1t
appears that the decisions can be different depending
upon whether we consider the isolate in relation to
the total subject-contoxt or only in relation to one
or other of the isolate components of the subject.
When considered in the total subject-cnntext, we have
another problem. If cach and every action-associated
isolate idea is considered in relation to the total
subjcet-context, it could lead at least in theary, to
deeming every such action-associated idea as a Property
Isolate in tho respective subjoct-context concerned.
The result may be a classification muxdel according to
which a gsubjocot would cmsist of & (BS) and isolates
deuned to bu menifostation of one of four (FG) only --
P, ¥, 8, and ! We cannot now docidoe whether this
model will be nore, or at least, cqually helpful as
the current model using the concept of five (PC),

P, 4, E, S, and T, The differentiation between a
Prouperty Issolut: and en Energy Isolate is further
discussed in the succeeding sections. .

171
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6 - PROPERTY. ISOLATES IN A SUBJECT

A cclution to the problem ment*oned in Sec 53 nay
be worked out by taking into account the 1mplications
of the definition of "Property" and the manner in which
Property Isolatcs are generated in the process of ‘
designing and developing the schedules of a soheme for -
classification of. cubgeots go:ng with a partlcular (BS).

61 Definiﬁion.of "Oroperty"

A Property is an attribute common %o all members
of a class of entities (Webstor). Thus, g_propertz
can be thought of only in terms of or in relation to
an_entity. -

62 Selection of Property Isolates

The usual.steps in the practical methodology to
sclect the isolates to form the different scheduloa of
& schemo for classification are as followas~ ‘

‘1 Collection and iisting of Kernel Ideas likely
to occur in the compound subjects going vdth the parti-
cular (RS) under ¢orsideretiocn.

Annotation.~ The nethodology for the selection
of thu Femmel Ideas on the basis of scanning of macro
and nicro docunents and the listing of these Kernel
Ideas cn standaid 5" x 3" slips iogethier with the -
definition, indicaving whethor it is an isolate or a
qualifier; indication of the (FC) of which ths iso~
late may be deemed to be & nanifestaticn, etc have
ocen Jesscrided emnrlier (1,4).

2 Sorting out the Isolates from the Qualifiers.

Annotation.- Tr. tho sucreeding ateps, we shall
deal with the further sorting amcng the ieolates only.

[~
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These steps alone are relevent to the discussizcu in
this paper.

3 Sorting out isolatcs decmed to be a mani-
festation of the (FC) Time.

4 Sorting out isolates decmed to be a mani-
festation of (FC) Space.

5 Sorting out isolates deered to be a mani-
festation of the (®C) Personality.

6 Sorting out the isolates denoting an attribute
of same or all of the Personality Isolates sorted out
in Step 5. .

Annotation.- An isolate of this kind may denote
a static attribute, such as "structure" and "colour",
or a dynamic attribute; such as "function", "“growth",
and "physiology'". Each of these isolates would be
deemed to be a menifestation of the (FC) Matter --
that is, Matter (Property).

7 Sorting out isolates denoting Ilatter qua
Matter. These would be deemed to be a manifestation
of (FC) Matter -~ that is, Matter (lfaterial).

8 Sorting out isnlates deroting ar atiribute of
sane or all of the llatter -llaterial isol: “1ed
out in Step 7.

Annotation.- An isolate of this kin v denote

a static attribute, such as "weight" and ’ stitu-
tion", or a dynamic attribute, such as "e ation"
and "decay". Each of these isolates won

deecmed to be a manifestation of the (¥(C) r --

that is, Matter (Pronerty).

9 Sorting out isolates dc¢noting an cloute
of some or all of the Matter-Property is sorted
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out in Steps 6 and 8.

"Annotation.- If "colour" is a Proporty Isolate
derived at Step 6, thien "intensity" may be an attribute
of "colour". These isolates denoting attributes will
21so pe deemed to be a manifestation of the (FC) Matter
-~ that is, Matter (Property).

10 Proam the residual isolates, sorting out iso-
lates which cannot be deemed as manifestation of
eithier of the (FC) Personality or Matter (Material)
or ol Space or of Time and also cannot be deened ag an
attribute of any one of these isolate ideas. Each of
such isolates would be deemed to be a manifestation
of the (PC) Energy.

11 The residual isolates, if any, will be attri-
butes of some or all of the Fnergy Isolates sorted
out in Step 10, '

Annotation.- If "treatment" is an Energy Iso-
late, derived at Step 10, then "effectiveness" may be
deened an attribute of "treatment".

63 Differentiation

Pror the series of steps for the construction of
the different schedules for the scheme for classi-
 fication of subjects going with a-particular (BS)
enumerated ahove, it can be seen that a ?rqpertyAIso—
late can only be an attribute possessed or exhibited
by some or all of the other species of isolates --
Personality, Matter (Material), Matter (Property),
and Energy Isolates -- occurring in the compound
subjects going with the (BS) under consideration.
“n otrer words, the idea of Property can be thought
of only in relation to another isolate idea or some-

e
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times in relation to the (BS), when no particular iso-
late is mentioned but the account of the (BS) is
general and cmprehensive. This gives us the idea
that in examining whether an action-associated isolate
idea occurring in a specific subject going with a
particular (BS) is a Property Isolate, we should con-
sider whether it is an attribute of one or the other
of the isolate idcas included in the schedule of iso-
lates, of thce scheme for clagsification of the com-
pound subjects going with the (BS) under consideration.
If it is not an attribute of any of the isolates in-
cluded in these schegules, then it can be decmed to be
only as an.Energy Isolate. An unequivocal decision
can be arrived at and the eventuality of having no
Energy Isolates at all (See Sec 53) will nct arise.

It is not, therefore, helpful to consider the mani-
festation of an action-associated isolate idea in the
total subject-context in which it occurs.

64 Review of Examplcs

Let us reexamine the manifestation of some of
" the isolate ideas emmerated in Gol (d) in the ‘sub-
jects in Group B in Table 1 in Se: 421, in the light
of the discussions in Sec 61 to 63. ‘

641 Isolate: "Measurihg"

The compound subjc:ct "Heasuriﬁg the velocity of
light" goes with the (BS) Radiation Physics. Consider
the idea denoted hy "Measuring" in relation to the
isolates occurring in the CGC schedules for the com-
pound subjects going with the (BS) Nadiation Physics.
"Measuring" cannot be deemed'tb be an attribute of
the idea denoted by the isolate "Light" -- a typical
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igolate idea in the schedule of Personality Isolates
for Radiation Physics. It cannot also be deemed to
be an attribute of the idea denoted by "Veloocity" --

a typical isolate idea in the schedule of Matter (Pro-
perty) isolates for the campound subjects going with
the (BS) Radiation Physice. The isolate idea deno-
ted by "Measuring" can be similarly considered in
‘relation to each of the isolates enumerated in the
schedules of Personality Isolates and of Natter (Pro-
. perty) Isolates given in CC for a compound subject :
going with the (BS) Radiation Physics. The result
leads to;the conclusion that "Meesuring" is an Energy
Isolate. '

642 Isolate: "Analysis"

The subject "Analys1s of the proteln content of
1nsu11n" is deemed to go with the (BS) Ghemlstry.
Consideér the idea denoted by "Analysis" in relation
to the isolates occurring in the C¢ schedules for ghe
.compound subjects going with the (BS) Chenistry.
"Anaiyéis” cannot be deemed to be an attribute of the
idea denoted by the isolate "Protein" -- a typical )
isolcte 1dea in the schedule of Matter (Material)
isolates for the compound sub;ects going with the
(BS) Chemistry. It cannot alsc be deemed to be an
attribute of the idea denoted by the isolate "Insulin" -
a typical isolate idea in the schedule of Personality
isolates for the compound subjects going with the
(BS) Chemistry. Again, it cannot also be deemed as
an attribute of the idea denoted by the isolate
"content" -- a possible typical isolate idea in the
schedulefr atter (Property) for the compound sub-
jects going with the (BS) Chemistry. The isolate
idea dcnoted by "Analysis'" can be similarly considered
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in relation to each of the isolates enumerated i1 the
schedule of Personality isolates, Matter (llaterial)
isolates and Matter (Property) isolates in CC for the
compound subjects going with the (BS) Chemistry. The
result 1esads to the conclusion that "Analysis" is an
Energy isolata. '

643 Isolate: "Treatment"

The subject "Treatment of the diseases of hunan
heart" is deemed to go with the (BS) Medicine. Con-
sider the idea denoted by "Treatment" in relation to
the isolates occurring in the CC schedules of the
compound subjects going with the (BS) Hedicinse.
"Preatment" cannot be deemed to bec an attribute of the
idea denoted by the isolate "Heart" -- a typical iso-
late in the schedule of Personality isolates for the

compound subjects going with the (BS) lMedicine. It
cannot also bo deemed to be an attribute of the idea
denoted by "Disease" -~ a typical isolate from the
schedule of Matter (Property) isolates for the compound
subjects going with the (BS) Medicine. The isolate
idea denoted by "Treatment" can be similarly considered
in relation to each of the isolates cnumerated in the
schedules of Personality Isolates and of Matter (Pro-
perty) isolates in Cd for the compound subjects going
with the (BS3) Medicine. The result leads to the
conclusion that "Treatment" is m Energy Isolate.

Following a similar line of argument, it can be
shown that the other isolates "Determination',
"Election", and "Control" mentioned in Ccl (d) of the
subjects in Group B in Table 1 in Sec 421 are also
Energy Isolates in the respective schedules for the
compound subjects going with the (BS) Psychology,
Iistory, and Sociology.
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7 KERNEL IDEAS FOLLOWING ENERGY IS OLATE
71 Attributes of Energy Isolate

We may now consider examples of Kernel Ideas
likely to follow an Energy Isolate and how thsy maygbé
treated in the facet analysis of the subject in which
they occur. - It will be helpful at this stage to
recall to mind some of the postulated attributes of
Energy Isolate. These are:-

1 An Energy Isolate may end one Round and start
another -- that is, recurrencg'pf Personality and Mat-
ter Isolates;.and - I

2 The concept of Level is not appllcable to an
Energy Isolate. |

72 Exampleas
-721 Exanple 1
Consider the subject
"Internittent treatment. of diseases of human heart"
The XKernel Tdeas are: . .
Medicine. Heart. Discase. Treatment. Inter-
nittent.

1 By Pacet Analysis, using the criteria regard-
ing Bnergy Isolate discussed in Sec 6 and its sub-
divisions, the first four Kernel Ideas may be labelled
os follows: |

Medicinc (BS). Heart / 1P1_7. Disease / IMP1_7.
Treatment / 1E_/.

The idea denoted by "Intermittent” is associated with
the idea of the manner in which the treatment is
applied. Therefore, this hidden idea or ellipsis
"Application" should be explicitly brought out as a
Kernel Idea. Thus, the subject mentioned at the \
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peginning of this Section will have the following
Kernel Ideas arranged according to the appropriate
Principles for lelpful Sequence.

Medicine (BS). Heart /1P1_J. Disease / 1MP1_7
Treatment / 1E /. Application. Intermittent.

o . Here, "Application" is an expression or an evidence of

' the "Treatment", Hence, in reslation to "Treatment!
with which it is most closely associated in the subject
under consideration, "Application" would be decmed to
be an attribute of "Treatment"., Hence, it would be
dcemed to be a memifestation of the (FC) Matter -- that
is, it will be a Matter-Property Isolate.

Next, "Intermittent"‘denotes the manner of appli-
cation ~- gpecifically the "frequency" in the present
' case. Therefore, "Intermittent" will be deered to be
a Qualifier to "Application". The components of the
subject can now be arranged and labelled as followst

Medicine (BS), Heart / 1P1_7; Dissase / 1MP1_/ 1
Treatment / 1E_/; Application-Intermittent / 2MP1_7

2 Another way of facet analysing the subject
may be as follows: B

Medicine (BS), Heart / 1P1_/. Disease / 1UP1_/ :
Treatment / 1E_/; Intermittent / 21P1_/

“Here, "Application" has been dropped as if it wre a
puff; and "Intermittent" is decmed to be a Hatter-
Property isolate. "Intermittent" can, 01 COUrse,
occur as an attribute of the Energy isolate "Trecat-
ment'.. A preferable term would then be "Inter—
mittancy". But this facet-analysis would more ep-
propriately represent a subjeet such as:
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MIntermittancy in the treatment of heart disease".
In the subject under consideration, "Intermittant"
is a Qualifier to "Treatment" But the direct attach-
ment of a Qualifier to an Energy isolate is not vet
admltted- '

122 nxample 2
Consider the subject:

"Streptomyein treatment of tuberculosis of the
lungs at dosage levels of once in three days for one
month',

The Kernel Ideas are: :

Streptomycin. Treatment., Tuberculosis. Iungs.

Once in three days. One month., Medicine.

-1 Pacet analysis would give:
Wedicine (BS), Lung / 1P1_J; Tuberculosis / 1MP1_7:
Treatment / 1E_/; Application-Streptomycin-
Oace in three days-One month [ eMe1_/.

N Here the Kernel Ideas "Streptomycin” (the drug

given} "Once in 3 days" (the dosage), and "one month"
(the period of treatment), each denotes a manner of
application of the treatment. Each of them is, there~-
fore, a Qualifier to "Application".

2 A sccond way of facet amalysing the subject may
be as follows:

Medicine (BS); Lung / 1P1_/; Tuberculosis [_1MP1_7

Treatment / 1E_/, Streptomycin / 2P1_/: Appli-

cation / 2E_/; Once in 3 days / 3MP1_7; One

month / 3MP2_7. :

Here, all the Kernel Ideas are represented and they
may be sald to be arranged in a helpful sequence also.
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However, the Kernel Ideas "Once in 3 days" and "One
month" denote the "mode'Of application of the treat-
ment" in the subgec» under consideration. In other
words, they should prcfnrably ve treated as Qualifiers
to the isolate "application". DBut the latter isolate
is deemed to be a menifestation or Energy. The

direct attachment of a Qualifier to an Energy Isolate
is still under consideration. Tle facst analysis
given above would perhaps nore eppropriately repre-
sent a subject such ae the following:

Consideration of once-in-three day-frequency
for one month, in the strepltomycia trcatment
of tuberculosis of lungs.

3 A third way of facet. analy81ng the subject
may be as follows'

Medicine (BS) Lurg /—1P1_7, Tuberculosis / 1MP1_/:
Treatment [ 1E_7, Streptomycin /[ 192_7; Once in
three doys [2MP1_/, One monik [/ 2uP2 7

The difference betw:zen the facst-analysis in 2
and 3 is that ir 3 the Kernel Idea "Application' is
omitted. Here again, the argument is tlet the Kernsl
Idcas "Once in 3 days" and "One month" éenote the
manner of applica%ion of tréetmeuﬁ. Thercfore, each
should prefcrably be dzemed to be a Qualificr and not
a Property.gqua Property T latﬁ

4 A fourth way of fec:t-analysing the subject
may be as follows!

Medicine (BS). Tung / 1P1_7; Tubsreulosis / iMP1_/:
Treatnent / 1E_/; Streptouyciu / 2Mi1_/: Cace in
3 days / eMP2_/; One morth / 211P% 7/

The difference between the facet =znelysis n 2
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and 4 is that in 4 '"Streptomycin" to be a manifes-
tation of Mafter-Material, whereas in -3, it is deenmed
to be a unanifestation of Personality. The rest of
‘the arguments given under 3 holds good here also.

723 ¥xanple 3
Consider the subject
"Exercise of control by top management through

organlsatlonal structuring"

The Kernel Ideas are. _ :
Control. Top Management. Organisational Struc-

turlng Management science.

'EXerc1se' is considered to be a puff and therefore
dropped in selecting the Kernel Ideas.

i Facet ahalysis wouid glive
- lNanagenent science (BS), Top management /[ 1P1_/; Con-
' trol-Orgenisational structuring / 1MP1_7.

Here, "Control" denofee a function of "Top manegement".
Therefore, it is a Property Isolate. MOrganisational
structuring” denotes a method of exereieing control,
Thercfore, it is a Qualifier to the Property Isolate
"Control". | '

2 Another way of facet analysing the subject nay
be as. follows: |

Menagement science (BS), Top managenment [~1P1~7

Control / 1MP1_/; Organisational structuring / 1MP2_7/.

Here, "Organisational sfructuring" is taken to be a
Propersy Isolate and not as a Qualifier of "Gontrol".
' Thé subject representation according to this facet
analssls nay also be taken to denote
"Organisational structuring of the control."
This subject will not be fully coextensive with the

O
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subject under consideration.

724 Ex Ble 4

Congsidér the subject ' ‘
"Legislative measures for the control of algo-
holism among juveniles',

The Kernel Idea> are!
Leglslative measure., Control. Alcoholism,
Youth. Sociology.

Pacet analysis would give:
Sociology (BS), Youth / 1P1_/; Alcoholism / 1MP1_7:Con~
trol /TE_/, Legislative measure / 2P1_7.

Can we take "Legislative measure" as an attribute of
"Control"? It may not be expedient to do so with
respect to the'subjeof under consideration. On the
other hand, in a subaeﬂt ouCh as

"Liaw rclating to alnoholnsm anong juveniles"
the facet analysis could be
Sociology (BS), Youth / 1P1_7;. Alco}‘ollsm [ 1P _7;

Law / 2iP1_/.

Here, "Law" does not denote a particular method of
"Control" of alcoholism, unlike the cese of “Ligis-
lative moasure" ricntioned earlier,

8 FREELY-FACETED CLASSIFICATICN

Tt is worth noting that one and the same Isolate
Idea may be decned to be a manifestation of aifrferent
(F¢). For example, "Control" is decmed to be a
manifestation of Energy in the subject in Example 4,
whersas it is decried to be a manifestation of Matter
(Property) in the subject in Example 3. This is co
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hecause in Example 4, "Control" cannot be considered as
an attribute of either of the Personality Isolate
"Youth" or of the lMatter (Property) Isolete "Alco-
holism". In Exemple 3, on the other hand, "Control" .
can be considered as & function of "Top management"

and therefore is deemed to be a Property Isolate.

Such differentiated treatment of a Kernel Idee in
difforent subject-contexts is in confomity with the
theory of Freecly-Faceted Classification.
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A PROBLEM IN FACET SEQUENCE IN CC.

A NEELAMEGHAN, Professor, aund I A GOPINATH, Legturer,
Documentation Research and Training Ceni:r , angalore 3.

In some subjects, the sequence of facets
helpful to the wmajority of specialist readers
nay not conform to the Postulate of Decreasing
Concreteness, Postulate of Level Cluster, ani-
the Postulate about Levels in Matter Facet.
Different approaches to a scvilution of the pro-
blem are examined. A sequcnce of kernel ideas
in subjects going with a particular Basic Sub-
ject helpful to *he majority of readers can be
derived with the aid of the VWall-Picture
Principle and its corollaries, but without
considering a "Property" as an isolate. This
can also result in increased ~° Hospitality
grong rucets.

Abbreviations Used:

(BS) = Basic Subject /[MP_7 = Matter (Property)
~ : Facet
/[ E/ = Energy Pacet
: [ P_7/ = Personzlity
[ 13 7= Matter (Uaterial) Facet

Yarst

1 SUBJECTS FOR CONSTDERATION

Consider the subjects of the docuncnts menitioncd
in Sec 11 to 13. The fucet analjysis of sach subject
according to the fethod of Postulates (¢) is also
given,

11 Example.1
Documentt Detection of particles entrained in seeds
ard blisters in glass.

Step 0. Raw Title Detection of particles «ntrained
in seeds and VLlisters irn §lass.
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Step 1.

Step 2.

Step»}.

Step 4.

Step 5.

Nevlaneghan aand Gopinath

Expressive
Title

Kernel
Title '

Anal
Tit

"t
16 3R 7]
G)

Transformed
Title

Title in
standard
terns with
Indicator
Digits

12 Exanple 2
Docunents SILIQUINI (P L) and others. Contribution to
tha gtudy of the serum protein pattern in
patients with fractures. Observations on
20 cases (ifinurva ortop. 18§1967;201-6).

186

- .defect in glass.

In Productlon technology, detec-
tion of presence of entrained
particles in seed and blister -

Production technology. Detec-
" tion. Presence. Entrained .
‘particle. Seed and blister

defect. Glass.- - ‘

Production technology (BS}.
.lDetebtibnléf1E~7, Presence
T-/T21P1_/. Particle-Entrained
/"1M1_7. Seed and blister

defcet / 1MP1_J. Glass / 1P1_7.

Production technology (BS).
Glass / 1P1_ /. Seed and
blister defect /[ 1MP1_7. Parti-
cle-Entrained / 1MM1_/. Pre-
sence / IMP2_/. Detection

LET

Chenical Production technology
(BS), Glass / 1P1_/; Secd and
blister defect / IMPI_/; Parti-
clu-Entrained / 1MM1_7;
Existence / 11fP2_73s Detection

L IE /.

L e e e m— e
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Stgb.o. Raw Pitle

Step 1. Expressive
Title

Step 2. Kernel Title

Step 3. Analysed
Title

Step 4. Transforuacd
. - Title

Step 5 Title in
standard
term with
Indicator

~ Digits

13 Exanple 3

Contribution to the study c¢f the
serun protein pettern in
vatients with fractures.

~In Medicine, Variation of serum

protein pattern in patients
with bone fracture defect.

Yfedicine. Variation. Servm
protein. Pattern. Bone.
Defect-Fracture,

* Hedicine (8S). Variation / 1173/

‘Serum protein / iMi_/. Pat-
tern /1P1_7. Bone /[ 1P1_7.
Defect~Fracture / 11P2_7.

Medicine (BS). Bone / 1P1_/.
Defoct-Fracture / 1HP1_7.
Serum protein / 112{1_/.
Pattcrn / 11P2_/. Variaticn

[ 3 /.

Medieine (28), Bone /[ 1P1_7;

Defuet~Fracture / 1P1_/;
Serun protein / 113i1_J;
Pattern / 11P2_7 ; Varia-

tion /[ NiP3_7.

Document: KONDO (T). Bone narrow fatty acid composi-
tion in children with hematological dis-
ease and aiter adrenocorticoid adminis-
tration. (Acta paediat Jap. 71;1967;

1620"4) »

187
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Step O. Raw Title = Bone marrow fatty acid compo-
sition in children with hema-
tological disease.

/ This is one subject of the

document_/ .
Step 1. Exyressive In child medicine, Bone marrow
Title fatty acid composition in
children with hematological
disease.

Step 2. Kernel Title Child medicine. Fatty acid.
Bone marrow. Composition.
Blood. Disease.

Step 3. Analysed ' Child medicine (BS). Fatty
ne
Title acid - Bone marrow / 1MM1_7.
composition / 1MP2_/. Dis-

ease / 1MP1_/. Blood / 1P1_/.

Step 4. Transformmed Child medicine (BS). Blood

Title [ 1P1_J. Disease / 1MP1_J.

Fatty acid-Bone marrow

/[ uat2_7. Couposition [/ 1HP2_7/.

Step 5. Title in Child medicine (BS). Blood
standard .
torns with [ 1P1_7. Disease /[ 1iP1_7;
Indicator Fatty acid-Bone marrow
Digits /~1111_7; Composition / 1MP2_7.

Step 5 for the second subject of the document
will be:
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Child medicine (BS), Blood / 1P1_/; Disease / 1MP1_/;
Bone marrow / 1MM1_/; Fatty acid / 1MM2_7; Compo-
sition / 111P2_/ iurluenced by Child medicine (BS),

Blood / 1P1_7; Disease / 1MP1_/ : Treatuent / 1E_/ ,

Adrenocorticoid / 2MP1_/.

2 POSTULATES AND PRINCIPLES

In racet analysing the subjects mentioned in
Sec 1 according to the ifethod of Pcstulates, some
or al® of the following Postulates and Principles of
Classification (1) nar~be involved:

1 Postulate of Basic Subject;
2 Tostulate of Fundamental Categories;

21 The isolate ideas deemed to be manifestation
of Matter are to be grouped into lMatter-llaterial and
Matter-Property;

3 Posctulate of Round;
4 PYostulate of Tevel;

41 1In one and the same Round of & Conmpound Sub-
ject, if there are two isolates, one of which is decmed
to be a manifestation of liutter-llaterial end the other
is deemed to be a manirestation of latter-Property,
then the sequince betwecn these‘two isolates should be
latter-Matcerial, Mattur-Property, according to the
Frirciple of Decreasing Concreteness in Class Zumber,
In other words, Natter-fropcrty is deemud to belong to
a leter level in relation to Matter-laterialj

5 Postuiatc of Luval Glustar;

6 Postulate of Scquence within a Roundy and
7 Principles for Facet Sequencc,
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3 SEQUENCE OF KERNEL IDEAS

In the facet analysls of the subjects mentioned
in Sec 1, the sequence among the Kernel Ideas was
determired in each case with the aid of the Wall-Pic-
‘ture Principle and its corollaries (2). ACcording
to the Postulate of Decze831ng Concreteness in Class
Number, the Postulate of Level Cluster, and the
Postulate about Level of Ifatter, the sequence of the
Kernel Ideas in a Compound Subjcet would be as fol-
lows:

(BS), /¢ 7, [p2_7 , ... L nan_J
LRy s ... L7 3 LR 5 e s
LB
followed by later Rounds of /P 7 and /[ M_/, if any.
For the time being, we need not consider / S_/ and

awe

4 APPARENT REVZIRSAL OF SEQUENCE

In the facet analysis of each of the subjects
mentioned in See 1, it way be seen that the sequence
between Matter-Material and Matter-Property is
reversed, As mentioned in Sec 3, the sequence of
Kernel Ideas in the subjects of the examples in Sec 1
wes determined using the Wall-Picture Principle
and its corollaries. Thus, it would appear that in
the lfatter facet, the sequence of the Kernel Idcas
dorived according to the Vall-Picture Principle is
in opposition to the sequence of the Kernel Ideas
dorived according to the Postulate of Concretenvss,
the Postulate of Levels of Matter, and the Postulate
of Level Cluster. For example, let us consider the
sequence of Kurnel Ideas in Example 3 mentioned in
Suc 1 according to thue Postulates.
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Subject: Bone.marrow fatiy acid composition iy child-
ren with hematologicai aisecase.

Step » of Pestulatioaal Iethod:
Child Medicine (133), Blood / 1P1_7, Bons narrow
[ 1P2_7; Patty aid /[ 1M1 _/; Disease / 1MP1_7;

Couposition / 112_/.

This anelysis presencs a sequence oI the facets in
conformity with the Qostulate of Decreasing Concrete-
ness, the Postulate of Levels of Natter, aad the
Pustulate of Level Cluster. 34t the subjent repre-

sented in tils analycis is not at all coexztenszive with

the subjcot'or the document unde:x consideration.
Indeecd it gives a distorted representation o7 the
subject. Tor, "Miszase" is not that of the "Fatty
acid of the bore rarrow!", the "Commesition" studied
is that of the "Fatty acid of ths hene asrrow”" and
rot of the "Digease" ! "he disgtortion in rupre-
ssntation of the sibj:ct is tnus lue to tne insrusion
of the Kernel Tdeas "lon. liarrvow" andé "Fatiy Acid”
between the two inscpursvle thouwsn df stinet Kornul
Ideas "Ulood" and "Rirsase®.  Thas violatiua of
Facet Syntax (5) and =he Theory or Ford Scrergtk (3)
should obviousgly bLe croided in CJassid fcation.

5 SOLUTION TO TAHE PROBLL’
A solution to the prodvlen riny be consiaered
from the folloviing aiglie:

1 Examination of whetver there has deen any
latent fallacy in tiu: focet antlysis of . the svjects
mentioned in 3ec 0

2 Differend ways cof Tacet analya.s of the
subjects;

3 Level Clunter aonrept,

14
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4 Postulate of Levels cof Matter: and
5 Not considering "Property" as an Isolate.

51 Latent Fallacy in 4nalysis
- For each subject mentioned in Sec 1, %ie Steps
0 to 5 are given. Th-: ana;yéis ig fairiy suraight-
forward as each of'th; subjects is not complicated by
any hidden idea. Thus, there is apparently no cause
for eny fallacy to or intriduced ia tho analysis. A
number of subjects'whurein such & preilem in sequanhez
of faceuts is likcly <o arige were sclected. Wiex
there was any doubt cbqut the sequence of facets with
‘respeet to a sulject, it was not selacted for corsi-
deration. OQu% of thic. remaining oxampies, the subjects
presenting least diffiéulty in facet analysis are
mentioned in Sec 1. :

52 Different Facet Analysis
520 TFoundation of Freely-racctcd "luacsifization

- Bach subject has a Facet Sravax. It perallels
the Absolutie Syntax of Idecag of tha rajority of
specialists in the gavject. The sewuence ol Kernel
Ideas derived on the wasic of tue Wul-Pictare Prine-
ciple ang its corolla-i=gs parallel +he Facet Hyn<ax
in each subject. These ideas ar. tue hiidaen but basic
foundations on wnicu the Theory of Frecly-Faceted
Classcification has becuy built up (%), The facet
anblysis in each of t.e cxuiples wentioned in 8See i
cosXterzively rupres.ntis thu respretive gubjucts
and the facot s¢quenca in cach case correlates with
thie Absolute Jyntax ¢f Tdeas as Lthe ssquerce hay becr
derived on the bmais of the Wall-Pletlure rrinciple,
‘Tnercfors, uib.ruative ways of facut analysis weald
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be inexpedient for the subjects under consideration.
However, a different cngle of approach to a subject
may be possible. This is considered in the succced-
ing scctions with reapect to the subjects mentioned
in Sec 1.

521 ZIxauple 1 in Sec 1

Subject: Detection of particles entrained in

seeds and blisters in glass.

The facet analysis at Step 5 may give the follow-

ing pattern of Kernel Ideas:

Chenical production technology (83), slass / 1P1./;
Particle-Entraiﬁed—Seed and Blister Defect
/10117 : Detection /T1E_7.

Here, the locus or environment or the "Particle" is
taken t0 be specified by "seed and Llister". There-
fore, the latter is represented as a Qualifier to
the former.

This facet analysis cof the subject appears to te
satisfactory. There i3 also no viclation of the
postulatus about face!' sequence.

Pran the discuseion in Sec %¢ so far, it would
appear that the facet sequence
1 Chemical Production Technology (BS), Glass
[/ 12173 Seed and Blister dafect / 1MP1_7:
Particle-Entrained / 1MM1_7 ; Existence / 117P2_7:
Detection / 1E_/
given in Sec 11, and the facet seqience
2 Chenical Production Technology (BS), Glass
/ 1®1_7; Particlu~Intrained-Sued and Blister

[ 1M1_7 1 hetection /[ 1E_J

are¢ helpful to the majority of thy spucialists in
Glasy 2roluction Techinology.

133

PRSP S S



BD521 Heelameghan and Gopinath

The choice between the two facet analyses is
then to be based on the extent of their helpfuiness
to the epecialists. In guch a choice, we nay take
into consideration the following factors:

1 The Class Iuwmbcer constructed on the basis of
facet analysis 2 will place the dovcuments dealing
with "Seed and blister defect” in glass quite removed
fras the documents dedling with "particles euntrained
in seed and blister" 1n glass.

2 Particles may cause seeds and blisters in
glass -- that is, particle can be a causative agent
of seed and olister.

3 Glass technologists study c¢ntrained gas aund
particles in agsociation with and %o gein more know-
ledge about- the fornation and avoidunce of formation
of sceds andi blisicrs.,

Considered from this angle of helpfulness of the
sequenc of the subje:ts to the 3lass Tecmoiogist,
it would appcar to be more n:slpful if docuucnts on
"sceds and blisters" and those om "particles enirained
in suveds and tlistoers” arce not widely scperated.
Hence, the facet suqiince derived accrrdirg to fecct
analysis 1 would be wore 2ully expressive aud helpful
to the spucialists coucerned.

Ke2 Sxample 2 in See |

Suvjeectt Scrun protcin pattern in patiats
with f{ructurcs.
The fuect snalysis at Step 5 mey giv. the follow-
ing pattem of Kurncl Idcas:

lMedicine (¥8), Blood / 1P1_7; Sorm Protein
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Nedicine (BS), Bone / 1P1_/ ; Defect-
Fracture / 1MP1_/.

Here, all the Kernel Ideas in the subject are repre-
sented. There is also apparently no violation of the
Postulates. But a Coripound Subject has been treated
as 1f it were a Complex Subject. This violates the
Tneory of Strength of Bond among Kernel Ideas in a
subject (5). PFurther, the subject wil:i now be placed
anong documents on Blcod. This position will be quite
rcnoved from other docuuents dealing with the main
focus of the subject under consideration -- nauely,
Bone fracture and its physiological congsegquences.

Such & dispersal of ciosely related subjects would not
be helpiul to the majority of the subject spucialists
likely to uge these subjects, Thug, deening the
‘subject as a Complex Subject is only a forced way to
et over the problem of scquence of facets mentioned
in Scc 4.

£23 Example J in Scc 1
Subject: Bone marrow fatty acid composition in
¢hildren with heaatological discuse
and aft.r adrenocorticoid adninis-
tration.
The facet analysis at Step § uy give thc folluw-
ing pattern of Kermel Tdeass
NMedicine of c¢hild {with haecmutological discass)
(3$), Bonu rarrow / 1P1_7 ; Fatty acid / 1117,
Composition / 1125 _J.
Here, the sequence of Nernel Ideas is apparently belp-
ful. Therv is els0 no violation of the Postalatus.
But the formation of Coumpourd (3) sucn as "Child with

1a¢e
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haemotological disease™ with ledicine as its Host
Main Subject nay lead to forming cvern more complicated
Compound (B8). 7or example, for the second focus of
the subject in example 3, we cau form a Compound (3§)
such as _ ‘ , | |
ledicine of Child (with_haemotological di sease
treated by adrenocorticoid).
The problems arising from the formation of such Com-
pound (ES) have to be investigated. This kind of
Conpound (BS) nrises because in ¢C, "Crild Medicina"
is & Specials (B3) with Medicine es its Host Ifain
Subject. The question arises: Would it be helpful
to have the Kernel Ideea "Child" -- thet is, Child
Hody -- as en isolate in / 1P1_7 in subjects going
with the (BS) Hedicine? Or, should the isolate
"Body" be brought out explicitly in the Personality
Facet and Qualificrs attachked to it in the usunl wey?
These questions will have to be exanined in the totnl
context of the concepts of Specials (BS) and Systene
(BS).

53 Level Cluster Principle

Is the Level Glusser Prinéiple unhelpful because
the sequence of Liuveols of liatter Avrived on its busis
is in opposition to ths one durivad according to the
Well-Picture Principle? 1% is also tho experience
thinat in the case of Levels in all other facets, the
Luvel Cluster Principle holds good. Is then the idea
of Levels in Hatter fo 2% &n uXeception to this pvinéi—
ple?  The troudle epprars 0 be due to w particuler
attributc of Isolates desmed to be Property Tsolatus.
In Paperne eontributed to this Sceainar, it has been
pointed out that a "Property" can occur in as.ociaticn
with any kind of Tsolate Idea in a Compownd $.bject.
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Thus, we can have in a Round in a Compound 3Subject:

1 A Personality Tsolatz with a "Property" asso-~
clated with it;

2 A MNatter-llaterial Isclate witk a "Property"
associated with it;

3 A Property Isolate with a "Property" associated
with it; and

4 An Energy Tsoclatc with a "Prouperty" asczociated
with it, ending the Round.

If we concedc that Pacet Syntax and the Theory
of Bond Strength require that in the analysis of tne
Compound Subject

1 The Personality Isolete and the "Property"
associated with it be kept together;

2 The Matter-Material Isolatc and the "Property"
associated with it be kept together; anad

3 The Property Isolate and the "Property"
associated with it be kept together,

then, a violation of the Level CLluster Principle
arises automatically. Tue examples in Sce 1 1llus-
trate this.

54 Postulate of Levels of Hatter

. Fron the discussion in Sec ©), it would appear
that this Postulate brings in rigidity in recognising
the "free" occurrence of a "Property" in agscciation
with any kind of Isolate¢ snd in implementing this
finding in classification. Tnercby, we fail to
respect the uniquensss of the "Personality" of a
sudject. This ig a violation of the pasis of the
Theory of a Freely-Faceted Classification. The
discusgion so far leads to the point when we may
consider whether the Tisa of "Property"” necds to be




O

ERIC

Aruitoxt provided by Eic:

BD54 Neelsmeghan and-Gopinath

deemed to be an Tsolete. This 1is discussed i 8z3c 6.

¢ VYPROPLERMY" AL L TCT-ISCLATE TLEA
€1 Kinds c¢f Keriel Tdsag
P16 Kernal ldeas fomning tle components of a

Compourd Subject fall into three major groupe:

1 Tesolatay

2 Quialifier; and

3 Basic Jubject.
Acconrding to the Pouiulats ol Pundamensal Categormen
an Isolate alone (excluding the Anteriorising Jolmon
Isolatz) cen be decmed to be a manifesvation of ore
or other of the Yundanentai Categori es.

62 Tdea of Droperty
The generation cf the idea ol Property while

designing & schexe for classificetion has besn dis
cuszed in Paper 3¢ of thir Seminer. The asgocialion
of' sach an jdea with ~ry kind of izolate hawn also
teen pointed out. Plat i3, it 1= an ubiquitous idea.
Fur various reasons, the idsa of Property nas nesn
deenied an I rolat: «vd its marilcstativn Laken to be
that of %ne ‘VC) Wattsr. An isolete is expectzd to
obey tha arious otheor Przrulatcs and Principles of
SEjuUencys . Yie have 323n the problem in this respect
in the case of Matter-FPropuriy Tsolate., Taking into
cergideration the two attributes o2f o “"Property" --
its

1 Ybiquitousness -- that ie, decurring in asgsceia-
tion with uny of the other 1sc1ates in a Compound
Subject; and

2 Clala for a p cion in a Compound Subject

cesic
violating certain Postulates chout saquurce of

Isolate PFacets, one is dnelined to shiuk that
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"Property" need not be considered as an Isolate Idea.
If a "Property" is not an Ysolate Idea, ig it one of
tl.e other two kinds of Kernel Ideas -- Basic Subject
and Qualifiex? A "Property" can occur either in
association with a (18), or any ci the isolate ideas
in a Compound Sunject. By itself "Property" umay not
te a (BS). A "Property" can occur as a Qualifier as
in "Hard Pencil'"; It can also occur as Property gqua
Property as in "Hardness of Pencil". The present dis-
cugsion is concerned with "Property" occurring as
"Property‘ggg Property". Thus "Property" can bve
taken as another kind of Kernel Idea occurring in
Conpound 3ubjects.

7 HELPFULNESS OF TREATING "PROPERTY" AS NON-ISOLATE
IDEA '

71 Advantege

If we consider "Property" as an idea attachable
to the (BS) and any of the Isolate Ideas in a Compound
Subject, then ' |

1 The problem of racet scquence mentioned in
Sec 4 can be solved;

2 The unigquencss of the "Perscnality" of a subject
can be Tully respected; | '

3 The idea of freely-faceted classification can
be nore fully utilised;

4 The rigidity in ~equence of Hurnel Tdeas imposed
by certain of thoe Postulates can ve reduced appre—~ -~
ciebly; and |

5  Congiderable flexibility for the interpolation
of "Property" in thce class number can be dchieved,
the position of a "Propertvy" in relation to other
Kernel Tdeas in a Cowpound Subjuct being determined
by the Wall~Picturce Principle.
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72 Indicator Digit for "Property"

To get a helpful sequrnce anonyg Coupcund Subjects,
tl.e Indicatuyr Digat {or the idea of "FProperty" saculd
have an ordinal value between tlhie Energy Facet Tndi-
cator Digit " : " (Colon) and the Personulity Facét
Indicator Digit " , " { Comna ). The present
Matter-Property Indiceator Digit " ; " {Semi-colou) may
with its present ordiual value in CZ, be retained
to indicate tue idea cof "Property". In its new use,
it 1s not a facet indicator. The idea of "Property"
ocecurs with a relatively higher frequency then the
Ilatter-Matcerial isolates cven in the field of Natural
Sciences. The frequency of occurrence of Rhatter-
NMaterial isolates in *hwie subjects 1alling in the field
of Humanitics and Sociinl Sciences is relatively negli-
giblec, lence, an exinting Indicator Digit recommended
for use to indicate tinc idea of "Property". A ncw
Indicator Dipgit for IMetier-iatcrial Tsolute may then
becone recessary. Usce of i ffercnt Indicator Digits
for Matter-Maierial ard [latter-Property is alrcudy
unde¢r discussion since 1967

8 BIBLIOGRAPHICAL REFLRENCES

1 Sec 2 RANGANATILY, (S R). Prolegcomene to library
classificntion. ¥4 3. 1967. Chap 23C.

2 Sec 3 ~~o +=o Chep RM and RN.
3 9Bee 4 ~-. =-=-. Chap EQ,
4 Scc 1 --. -—=, Chap SE.
5 Sec 4 ~=, ==+ Chup XJ
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CONPUTLHS AWD CATECOFISATION.

STUART 7 ITcINTOSH 2znd DAVID IT GFIFFEL, Center for
International Ztudies, lassachusetts :nstitute of
Technology, Canibridge, llags, USA. '

The present trend in data hurdling
systems is to coucentrate on anpl1cat10n
systems proness conirol problews, because
it 1s easier to 4o s0 with computers.

This may turn out to be .premature until

the classification problems are resolved.
The discéipline >7 clasglfication varies

in emphasis depending on what phienoncna

are in focus. The classification .of
subjects is similar to the classification

of objects. TFor the purpcse ol cetepori-
sation, facey analysis can be used help-
fully. fThe concern should be with classes
of churacteristies for different referents
as identifiable items and with their
quantirication. The operation of dis-
playing, relational logic, »nrocess control,
updating, and ed’.ting, must be desipgned
similarly for every kind of referent. The
sane similerity Hf desi;m aoplies also to
tile method of rocording classes of charac-
teristicesy for a1l sorts of data, egnd to the
structnral form »of data and data description.
The rationalisat®on oi data description into
A naster list (llete Data) i3 a revolution.
It is a clasgizieation préblem not concerned
witth: conputer, The data description of

the svructure 0. the data edutent (System
Data) is also a classificatiph, problem.
Glassification problems relating to storage
structures and uachkine structures are com-
pletely concerned with computer. The abi-
lity to redesign the constructs both of the
itens to be processed and of the processing
artifact relies; entirely on classification
schemes whieh have organised the characteris-
tics of these referents.
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O  TIRIINOLOSGY
01 Data Description

A data description ie a name Jor ¢ characteris-
tic of souwe phenonencon es a referent entity.

02 Object Nata

The classification of refercrt entitics re-
corded 2s identifiable iteus in a record takes the
form of claszes of characturistics. This type of
data is referred to as Object Data.

03 HMeta Data

Data descriptions are unigue textual descrip-~
tions of chardclterinstics used to describe identifia-
ble items of object data and system dsta., 1In order
to control the uniquerness of the textual description
(and its numeric code with its class), data descerip-
tions must he coherent. It ig the function of lieta
Data to resolve problems of uniquenese with respect
to gemanitics, order within and between classes, and
nmneric coding within elasses, The result of neta
data control oy data wescription is a unigue list of
classes of characteristics.

04 Tleta Data and Systiem Data

The unigueness of all data description (includ-
ing System Data) is controlled by lfeta Data. How-
ever, the forni of all ﬁata and Date Description
(including the lMeta Data ~ HMaster Codelist) is con-
trolled by System Data.

05 Horm and System Dota

The Norn o a Dnta Description ig always of the
form 'numeric code he:s textual description'. (This

El{lCzoz
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can be expanded n-adically to include equivalent
textual descrintions and classification ccdes). he
Norm for Mata is always oi the form 'identity code
is in sone relation code to some romianal and/or
real number and/or string or text. The Norus which
define the form of & Data Description Record and of
a Data Record are controlled by System Data.

0t The Relutional Process

Textual degeription and numeric code —= Daota
description relavionzl record.

TIdentity code ¢ :nt (nominal code, number or

ont
text) ———= Tata relati

G
onsl record.

1 SCOPF OF THE PAPER
11 Precent Attitude towards Progran Management

The management of a large preograrmming offort
is a wacteland., Either the thing is overpowered
with funds and people or two or three peonle make a
breakthrough. Tn either case, if the outcome itc a
working system, it will always boc oricented towards
programmer's comfort and convunicnece. Their
problews came first =nd they are usuaily incapable
(not nccessarily unsyinathetic) ol nerceiving a
program management system 2s gomithing e¢lse, This
paper ig essentially cbout that dilficulsy., I conm-
puters are to be uscd g an integral part of a com-
plex adninistrative situation, thon illustrative
rhetoric and extensible procedure lunguazes and
list structured file systems will help, but they
will not get us there.

12 Potentiality of Similarisy in Desian

The concern should be with clacseg of churac-

ne
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teristics for different refercnts as identifiabls
itemrms and with their quantifications. The opcration
of digsplaying, relational locic, proesss control,
updatirg and ecditing must be designsd similarly idor
every style of referent. The same s'nmilarity of
design apvlies also to the method of recording

classes of rharacteristics for 211 =sopte of dats,

and to the structural form of deta ond date descrip-
tion. Many files rust be accessible on # comparaiive
basis without all the burdensome work being done by
people slaves. Users must be able 4o rename things
from their own point of view, bt if they o not

wish to exercisc¢ their option, the syctem must apply
its ovn nomed information in an casy-to-uccess and
easy-to-undcrstand fashion,

13 Requisite Management System

The data nanagerent system and data deseriprion
managenent system, wiich would be required, ars
specifled in this paper. At the becinning of this
century, Cutter, Dewcy, Hulme and otixrs using peonlec
and cards tried to do something about clasgsification
of the sciences with respuct to collections oif docu~
ments. We arc conce-ned with classilicetion in the
the behavioural and computer sciences. We also have
compufurs as well as cards and that mnkes the trying
harder.

2 TNTRODUCTION
21 Referent

All thet keeps changing during the discussion
ig the referent entity. As a peradigmetic =xamwle,

consider, on tha vne hand, a pile of identionl poer-

O

ERIC 204

Aruitoxt provided by Eic:



Computers and Cnteorisation ME24

sonnel questionnauires completed by many different
people and on t ¢ other, a pile cof many diffsrent
personnel quzstionnaires which have been left empty.
In the former case, the referent is Lte person and
in the latter case, the referent is the empty
guestionnaire.

22 Characteristics oy lLieferent
‘Thatt remains the same is that characteristics

of referents arc in classes, and con be operated upon
by th=z same relationul logic and the sane digplay
operations, A data descrintion about a datz
description is called meta data. Meta data is index
term, dictionary and thegaurus type of date,

2% Tist of (lasses of Charccteristics
‘Thaet also reweins the some ig that lists of

clusses of characteristics which are all records.
Thes: records must be cmbodied cnda trke o certein
form. The description of this form must not only
take into cccount extsrnal represcutation, but the
intecrnal representation in the computer and also of
course, the operaticons on these forms. This data
is ealled Syotem data.

24 Probler of Quuntirication

Quantificavion of item identities for certain
characteristics is sinilar whatever the refercnt.
But the mcasurcment properties of characteristics
vary & great deal with the type of referent. hen
the iteiis in a universe are o complete sc¢t this is
differcnt to when the iteme zre 2 sample from this
universe.

ERIC
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25 Present Attitudce towards Classificntion

The difficultiecs mentioned in the previous
paragraph airfuct quuntification rather than classi-
fication. A nuarter of & century azo, & very
strong effort was mad- to introduce rigour into
classification in the social scicnces. {NWote not
classification of the sovecial ecivnces). This was
concerned with ¢fforts to define well-formed theory
statements and involv:d backbreaking cfferts to
analyse tlie content of text. The considorable
clerical work required to support this intcelleetasl
activity blunted the «ffort. A decuar ago, hone
was stirred by computcrs. llowzver, the prosent
trend is to rulegote rlassificution probloss ond
content-rate on application systuems process control
problems becausv this is coasicr to do with computers.,
This may turn out to be premsture until clasaifi-
cation problens are resolved.

5 CLASSIFICATION

A data description 1s o nare for a charactcorig-
tic of soue phenomenn as o refereut eﬁtity. The
clessification system is the arrangement of the
characteristics according to som: scheme. The
discipline of classiiication varics in cmphasis
deﬁendent on wvhat pheuomena are in focus. (Glussi-
fication systems diffcr from eact other in the
following features:

1 The fitness of the characteristics, that is,
absent va present or according tu song measurement
scale, for example,.hardness.

2 The order of the characteristics, linear or

inclusive.

206
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3 The dependency of charescteristics,
equipnment or contingent.

BE41

exaaple,

These features are pertinent when considering bnoth

particular cnraracteristics and clesces of charac-

teristics.

317 Classificetion aid Subjeet Heading

The Subject Catalogue has topics as 155 objects,

The classification scieme is composaei of
tics vhich sre the subject headings abl-
the suabjecte covered by the topics. 7L
cation of subjects is a discipline osimilur
clasgification of obvjects. Usuelily, .
characteristics are equivalent urross . V.

a8 goune inclusive between classen.

32 Tacet Analysis ys Conventiounsl Sub e
Catalosuing

However, the clezsification of A¢:
that ig, the eclagsification o1 the non
characteristics con be pade 1 problen
problenr in uniogue indux term catogoris
clessification via a “heerouras.,

arce where po=:sible recorded ag irdex terms.

then reconeiled into raster liste.
synonyin
ar: clussified into cotegories,

-recteris-
claseify
ipifi-
1o the
1, some
. s well

riptioa,
the
war or o
na

Nata duscriptions

Theeco arc

There sre some
thesaurms problens, and Lhen the index terra
Thie trype of facetl

aralysig can bLe used iustead of the conventional suu-

Jeet cataloguing.

4 COIPUTERS AWD CATEIORISATION
41 Data Handling

Data hondling wiih digitol couputisrs is con-
cerned with data description of Lhe dsta ard then
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acquisition and analysis of the¢ data via the data
description.
Data handling is a syubol munipuluting activity

primarily concerned with

1 Catejorisation (detziled speeiiications of
data d:scriptions): '

2 Assignment (applying the vertinent specifi-
cations to cases and identifying the cases): ard

3 Quantifying (counting and measuring the canes

with respect to thei: spezificctions).

42 TInternal Representation Vs Externul

———

Representation

Internal renresentation is concerned with enmbodi-
ment ol the data. Externul representation is con-
ccrned with how the lata s used to represent exter-
nalg, Data hundlinz is concermed with both and can
be exonnlified at mony different levels,

Sxternals are contunt coteporisations of the
clharact rigtics of thou.ht, of Lrhnuviour and arti-
factg, tnd of lanzuag:. Internatis are enbodinment
categori sntions of the churtieteristics of storape

structures and vhysicul stractures.

43 Categorisationt Definition
Categorisation can be dofind us
1 "“he nening of each poseible charicteristic of
an enti ty;

2 ovach clarasteristic us an wlerment in r:lation
with ather clements s uzually culled 2 stractured

3 Cuaracteristics ure usaally subdivided (under
a particular cntugory) into varictivas vidch ney be
orderad (urranged in a scvquence)! and

208
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4 The nore a structurc has in its design pro-
cedural information «s to its uze, the rnore gophisti-
cated is the strmcture.

44 Assignuent
Assipgnment can be defined as
1 Mhe choice of a particular characteristic for
the puarpoue of identiiication of an entity; and
¢ 'The identifiecd entity as a4 recorded iter may
have gorie or all of ilie other elencnts as characteris-
tics,
Bxanples from different levels of date hendling
illustrute stricturesand overationg nonmon to tie
various levels.,

S OBJECT DATA A INVELTORY CATALOGUE
51 Object Data
A personnel 1ile las people for entities. The

specifications (elenents in relation) suitable for a
recovded iten ar: the vearicus pertinent topics -- eg,
occupations, skilis, age, §ocone, ete, vhich describe
the entity. Topic hendings ugunily group the topics.,
Each topic -~ for exanple, occupation 18 categoriecd
into the characteristics whieh ar particular occupa-
tionsg -~ for exanple, doctor, lawyer, c¢tec. A census
file verceives both people and housel:0lds s entities.
The charncteristics reaulred to specify a houachold
arce different to those ncedsd for people. The identi-
fication of a particular rccorded ite: iz usually
rarg or address or ID ilunber. Opcrations are con=-
cerncd with

1 Tdentifying o cet:

2 Indexing & subset;

209
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5 Inclusive relations; and
4 Cross reference reletions.

52 Inventory Cataloiie

"hese filees or Aatn sets ar: esserntislly hand-
books. They contain fartual datse and attitulinal
data about people, households, districts, rogions,
etc. A file of sevoeral tliousand hencbooi.. may bte
called an Inventory Cutalogue.

52t TIdentification ox o lisndbosi

The inventory iu also a dara set.  The eatity
is the handbeok or rore precicely the data descrip-
tions for ecch handLeok, he specifications suiteble
for recording the hanibook as uan iten are the vurious
pertinent features -- for e¢xarmpie, coll.cSion organi-
sation is categorised into tue claracteristice vhich
are, in thic exanple, the particolar collection
orgarisation(s). An inventory catslcrue ise really
the atithor-title ¢atalogue for handbooks, 7The jdenti-
fication of a particular handbook is usually erchive
nurber or study nauke.

6 META DATA

The topics in each handbook, whic: huve been
categorised into their characteristics cover a ronge
of subjects egpeciallyr vhen the collection crows to
several thousand handbocks or more appropriately
several collectionas, c¢ach vith hundreds of handbooks.

61 Subjuct Classification
A subject cntaloie has topies for entities.
The specifications suitable for o rocorded item --

>
pe
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that is, a particular tovic in a handltook is a (on-
ventionnl subject heading - sub-heading scheme -- for
example, internaztional relations - foreign aid, would
classiry all topics in all hLanduooks, dealing with
this subject. The identitication of a varticular
topic iten is nusuall; handbook archive runmber and
topic¢ nane or number.

62 Haster Codelist and Target Codelist
621 iaster Codelist

However, mariy tonics are caw.egories of charac-
teristics in a well-dcfined sense -- for example, the
list >f particular occupations for each of soveral
thousand hwndbooks reveals the possibility of a
muster occupation list.

In the subjecet cetelo.ue, the focus is a sub:
ject cole which clacszifies the pertinent toplec in
the handbook. A naster cedelist is o cubject classi-
fication schene which is ¢oecirfic at the level ol
data description for cuch characteriastic Yoth in the
clagsification scheme (naster codelist) and that
which is elaseificd (the tarcet codelist).

The nnster codelist ie a deiniled data degerip-
tion of duta descriptions. For cvianple, the master
codeliat of 'necupation' lists in order all cof the
pertinent occupations ard the code tor cach, he
chtity ia the particular occupation -«- for example,
Journaiist.’

2H
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622 Target Codelist

The specification of this recorded item is the
particular code and pertinent date description on
each target codelist -- that is, eéch codelist of
'occupation' as occurs in each fundbook. As each
target codelist lists in order its nertinent sccupa-

tions and the code for each, the problem is one of
using a master list of index terns to control tie
index terms in the handbLovks. The identification

of a particular targe! codelist is the name of the
target topic and the archive nuwmber of its haundbook.
The master codelist (mete data) muast know that
'occupution' ig equivalent to ‘'jiob' and likewise for
'journalist' and ‘'newspaverman', A subject cstalogue
would only know that tre subject f 'factual data' --
occupation' exists in the pértinent hanﬁbooks.

63 Intecrelation

The master coGelizt for 'occupetinn', '‘religion',
etc, can be extended Lo arcas vherc the turget code-
lists are not ¢qually well-defired. The problen is
that of prodacing target codelists fron ehorl vassepes
of text, each of which compromis.s a topiec under con-
trol of a master codelist. Thic problen of producing
index terme and categeorising lists of teras can be
accomnodated by the siructures and the operations.
Furthernorc, the statistical tesis available to test
distributions of objuct data (cersus etc) can be used
for meta data (index teins).

7 SYST¥i! DATA

The difficulties of extcerual representation
caused by problers in philosophy of 1l guara do .ot
prevent the development of structures ard operations

1212
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vihiich will accomuacdate the irntellectual effourt. How-
ever, the verious levsels jugt disciassnd mast be em-
bodied in saue intermal representation which, in turn,
exists at various lsavels.,

71 Storage Structure

A storage structire in a cuiputer has locations
for entities. Dartscudar locatlone are the ole-
ments which are related accordiwy to sone rule which

reflects the way in vhiich procedures will scarch and
updete the storage st ucture. 7he relations aveila-~
ble t7 the desirner of a storace siructure are buei-
cally physical contiruity of locations and addrers of
locations.

The ability to soecify a storagt structure us a
recorded iten nust reot within the pertinens econputer
lanpuage. The identification of & yarticala
storage structure is som: prime Iocation within it.
Operations are those regairad tos couputer lianguage
compilation and intervrctation.

Exanples of storage strictures are arravs, lists,
trees, rings.  They exemplify ir vurying degreen
sets of locations, incexes to locuticns, hierarchical
locations, and eross r:f rences to locations.

Personal files, inventories, subject catalognes.
master codelists ure raspectively cets of puajde,
handbooks, topics und sp:icific data descriptions cach
with its nieric coGe.  Each of theze exhibitiig
indexes, hierarchies und cross references 10 the rele-
vant cnti ty, which in these exuar.ples i3 not a location
but a content code.

<13
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The nore couplex the detined structure of loca-
tions (and of content) -- that is, the more procedural
information is ouilt in the storage structures (und
content structures) th:nh, the less procedural infor-
mation needs to be known by the ucser,

72 Ifachine Stracture

A physical structure in a computer has to be con-
cerned with entities which are both snall and large
physical chunks. A anall chiunk ig the coriputer word.

The el:ments are the hits in relation in the conputer
vord. There erc nany cstegorisetions for bit confi-
gurations whi ch defin¢ the relaiions within & computer
word. The word is either perceived as an instruc-
tion -- for exanple, operation code, address, nodi-
fication register, indirect address, etc-~ or when

a word is perceived as a storapgse location for data --
for exeanple, binary integer, decimal integer, ASCII
character, etc. The identification of the recorded
itenm is the ausolute location of ttie particul: r com-
puter word. Operations at this level erc Machine
language operations.

A lurger chunk is the 'page', The elements are
computer vorde in sequuntial arrancenent. The
identification of u page is the tcrial mumber within
its segent (discussed below).  Tue sperations wiich

- seek out e page are in th: hardware (f.r exanple,
small ascociate nenorics) and in sp2eially dcsirned
machine language instructions .

In general purpose couputing Tacilities storage
structures are used 1o roelante comiter words auite
independent of the peages in which the words Ippen
to fall. Consenuently, complex storage strctures

‘214
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riay severely tax the page seeking uachinery and
undercut clains of efficicacy and guicx respense.

A segment iy a storage stracturce which prhysi-
.cally is 4 sequence of pares. Particualar nage
serial rumbers sre th: elements in relation. Identi-
ficatior of a sepnent is hy its name. Operations
are instructions in tne organisation ianguage of the
host comnputer syvaten.

Tne smaller storage structures sich as arrays,
lirt, etc, need to be optinised as segments which
can be related to each other in efficient fashion,
Sefments as elenents have to be large enough to &void
& plethiora of unecononic relatiowns. 4

Sogilents are elenents in o file (sometimes data

: set).  The identification is Ly some file name vhich
relates the sogments togpetier. The physical struc-
ture for a segment is a disk record which is a con-
tizuous length of conmpater words off 8 certuin site,
One or nore 4isk records are used to accommodate a
segment. . Disk recorus are usually lorger chunxs
than are puges.

Jithin tiic fremevork of current hardware tecli-
nology, thu sepment-pige spprosech iz basicully sound.
Therefore, the probler: ic to design storage strucsures
that fit neaely und vconomically into a pase segnent
approach’. itlowever, it aas to nccounsodate the
content structures, 4

73 Content sStructure

centent stroctursg are concernsd with the
verious 1loeveis of ¢xternul represiontation vhich have
beer diseussed above. The operations are those

O
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procedures required . or acguisition and analysic of
the data.

8 PROCESS CONTROL

Conputer languanes provide the freility for ex-
vressing storage strrctureé which rre translated
into physical structures at various levels of pro-
cedure for processing and control.

These procedural couputer luangueges do not
have facilities for externally oriented data typec.
The computer programrier must keep the relationships
between subroutine caells consistent according to
his own conventions,

The definition of conventions for types of resl

number, for numeric :nd alphabetic code, and for

arrays and list structures by means of which a
computer lunguage cun bu used for content structure
specifications is still at an varly stage of develop-
ment .

81 Data Hanagenent via System Data

‘then sone usable chategorisations havs been
developed, there is £till snother problem which
we have discovercd ofter working in this erca for
a few years.

‘hen all of the detsn and dats preseriptions
are oomputer usable, &nd nll date nonageuent is

" computer based, therce has to be data about gysten

control and use.

Systen_data rceords the disrosition of the
storage and rhysical structures thnt have been
selected to cmb2dy the content structures of data
end data dusceription. As the states of the eontent

‘ 216
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data &arc ghanged by user inztruction of opsrator-
operand sequences of an arithmetic and logical
nature to be performed on existing content data,

a trace at both the stornge and physical structure
level (where is it located, how did it get there)
and at the content level (what was it named, what
docs it mean) is maintained in the system data.,

A system data sct relates the content struc-~
tures (using such cotcgorics as 'category’,
‘relationt, ete¢) to the storage and physical
structures {(nesing such categorivn as 'disk loca.-
tion', 'corc memory lccation', 'pape name') and
to the operations upon content siructurcs (using
such categories as '‘cperator', 'qualifier', ete).
Furthermore, as sysi m dats epecifications cover
system data itself, the system data categoricy and
relations (eg, 'poge nare' of 'relaticn' is at
'disk location') are themselves described in system
data relations (eg, 're¢lation' is formcd fron
‘relation name' and 'category') s woll as the
object data dcreription (uvg, 'person' has ‘occupa-
tion' in 'data net').

82 Dats Descriptior XMunfgenont vit leta Data

Opcrations are¢ performed at o variety of levels
(egy Orerating on codwe liste as o target, operat-
ing on data us 1 target, operating even on systen
deta as a target) ané ny 2 varicety of users.

It is desirable for rony reasons to maintain
the system data in the same storage struetures
as the object cnd meta data (raster cudelists),
Thie desideratno has inplications for the recursive-
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ncss of the definition of 4he siorage strucvure, ol
he system data iisccli, a:ud of “he procedires
(programs) for accessing the storage structurcs.

83 Quantification
Quantificatioy ¢f items at the various levels
can be done systematically for 1sny diffcrent puz-

roses given usable ¢ata structures and operations
which can trace aggrcgates bacl to particular

items despite any transfornation ard/or statistical
tect.

Given the wide variety of items discussed mainly

o emphasise the categorization, & detailed dis-
cussion of quanitification is outside the scope
of this paper.

However, sccial) scientists, ranagenent sclientists,

information scientiets, and computer sciertists
do performn remerkable siuilar system stuvdies on
their particular pherowmena,

@  CONCLUSIGN
©1 Rationalisation o1 Dnta Description

Thy dutu cescription of a daten code is tn 0ld
convention in computerized data bandling. lowcver,
categories were only knovm Ly thelr field locution.
The activatipn ¢f cztegcries ue data descriptions
with data codes is a computer usable ingproverent
with many implicutions. fThe rationalisation of
data decscriptions into & ranter list (Meta Iata)
is 6 rcvolution. fThe clussifécation protlaas arc

ictionary and thesaurvus tyre rrobvlanis which

bave little to do witl. corputers.

218
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92 DTepcription of Structure of Nata Content

The date descriptior of the structure of the
data content (Sysien Date) both os io its display
(that is, chenging tae layout of the same form) and
in to ite form (that is, changing th: form) is also
n classification prowlem, The characteristics
of the referents have little tc do with computers.
Bul many computer ccnventions hve grown up over
the yc«ars which make it scem 1lite a computer
problem. Classificntion problens into storage
structures and machine structures arc completely
concerned with comraters. The dJdatae structure
(content structure) problem lowever becomes &
computer problen when the classification of the
structure of conteut is couplete and there is o
desire to embed it 'n a procedure language. The
problem of the compiler design spills over into
storage structures tc be executed on a particulsar
machine. The design of advancecd compiiers is
an. important computer pronlen.

0% Role of & (lascification Sc.enme

The characteristics of referents which are
to he proccssed through artifacts which as refe-
rents themseclves have their owr characteristics
(Process Control) over a time period rests on
constructs vhich are defined by classification
schemes. Vhereas in metn data the emphasis is
on characteristice, in process control thc
emphasis is on control of the flow of quarti-
fied item identities, Concepts of acwivities,
evenis, transactions, rtc, are in focus. Iters
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with certain characteristics can access activities
which continue in parallel. System ilow with
actual data or simulated date can only really be
done properly with a computer. Moderﬁklanguages
with pure procedures, storage tables separate form
program code makes implementation of these appli-
cations systems even morec relient on a coniputer.
However, the ability to re-design the constructs
both of the items to be processed and of the proces-
sing artifact relies entirely on classification
schemes which have organised the characteristics of
these referents.
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POSTULATE-BASED SUBJECT HEADING FOR DICTIONARY
CATALOGUE SYSTEMN,

G BHATTACHARYYA, Lecturér, and A NEELAMEGHAN,
Professor, Tocumentation Regearch end Training

Centre, Bangaiore 3,

.4

In the Classified Catalogue System
(= CCS), the Specific Fntries for subjecis
going with the different Basic Subjects,
and those for thie Compound Lubjecis going
with one and the same Basic Subject are
brought together and arranged in a filiatory
sequence. All the other features of the
CCS, excepting the 'filiatory sequence' can
be incorporated in the Dictionary Catalogue
System by (1) making its subject cataloguing
base on Postulstes of Facet Analysis and
Principles of Tacet Sequence; and (2) adopt-
ing the Forward Rendering Methed for the
Specific Subject Heading (= SSH) determined
on the basis ot the Title-in-Standard-Terms
arrived at in Step % of the Method of
Postulates. A Generzl Subject Entry (= GSE),
prepared on the basis of the SSH hy using
each of thie Sousrht Terms as ithe First Heading
followed by the other terms in it as in a
cyclic permutation, provides uccess to the
Specific Subject Fntry by any Sought Term
occurring in the SSH. To help in determining
the correct SSH in the Heading of a GSE it-
self and to obviate the need of mentioning
the Referred-to-tieading, a virgule ( / ) and
a full stop ( . ) are used to indicate its
beginning and end respectively. ’

Abbreviations Used

Classified Catalogue Systen
Dictionary Catalogue System

Ccecs
DCS

1]

it
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0. TLAWS OF LIBRARY SCIENCE AND DOCUMENL FINDING
SYSTEM : t

To satisfy the Five Laws of Library Sclence, a
document finding system should help in the

1 Promotion of the use of docwanents (Law 1);

2 ©Selection of just those documents coextensive
with the specific iﬁterest of tne reader al the moment
(Taw 2);

% Selection of 211 the documents relevant to the
specific interest of the rcader at the moment (Law 2);

4 FExpeditious selection and supply of all the
documents bf gspecific interest to the reader at the
moment (Law 4); and | |

3 The achievement of this economically in spite
of the continuous increase in the number of docu-
ments of all kinds.

In designing a document finding system satis--
fying the above-mentioned standards of service,
problems arise mainly when the reader's question
relates to information akout a subject. Therefore,
this paper confines itself to a discussion of the
capacity of document finding systemns to meet the
query of readers about subjects. '

1 CLASSIFIED CATALOGUE SYSTEL
11 Devices for Efficiency
The CCS has the capacity to meet the above stan-

dard of service to a high degree, The design, use,
and value of a CCS have already been described (4, 5).
The efficiency of the system is considerably incrcascd
when

1 The Class Number for the documents are derived
on the basis of a Freely Faceted Scheme for Classi-

222
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fication founded on & dynamic CGeneral Theory of Classi-
fication;
.2 The Feature HMeadings are derived according to

a Postulate-Based Subject Indexing such as Chain

i Indexing; and ‘

4 3 The Qlass Index Entries are also derived accord-
_ ing to a Pogtulate-Based Subjeci Indexing, such as

f Chain Indexing.

12 Helpful Feature
The helpful features of the CCS designed in the
manner mentioned above are as follows:
1 The display of entries for documents so as to
give an arrangenent
11 0f the Comgound Subjects going with differ-
ent Basic Subjects helpful to the majority of readers,
12 0f the Compound Subjects going with one
and the same Basic fubject helpful to the majority of
readers, and
12 0f the components of a Compound Subject
going with a Basic Subject helrful to the majority
of readers;
2 C(onsistently meintaining the pattern of arrange-
ment of subjects as rentioned in 11, 12, and 13 above;
3 TFacility for a reader-librarian-document finding
system dialogue as an 2id in the precise formulation
- of the reader's query; _
4 TFacility for browsing among the entries as an
aid in the choice of document; and
5 Tacility of approach to the entries for docu-~
ments on the specific subject of interest of the
reader at the moment through the name of any one or
nore of the comyonents of the subject.

SRR R A R gt . -,
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Such & bCS is, vher~fore, the closest practical
errroximation of tue éocvnent finding systen fit to
satisfy the Laws of Library Scisnce. It ~an be usecd
‘as a standard for cvolvetivg the cupreity of othar
document finding ssatems, -

2 DICTIONARY CATALOCUE SYSTED

21 Approximatiang the CCS . : %
The DCS 1s & widely used rystem for document

finding although its capacity to sat’ afy the Tews of

Library Science is of & lower orxder than that of

the CCS. We thought it worth sxamining whether ‘the

features of the CS that rake it en effiziert doocu-

ment finding sycstem as mentioned in Sec "¢ can be

incorporated in the ICS. And 1 so, %o what exion'?

5 FOSTULATES AWD PRINCIILLS FORIT A COMMON BASE

The reccgnitior of the possihility of inproving
uron the efiiciwncy of the (S rrese from the reali-
sation that the procese z1¢ steps of classifying,
designing a scheme for Cl-gsification, and the furmu-
lation of Peatur: llezdings and oy Subject Headings
could 2ll he based o9n one anrd the same set of Fostu-
lates of Facet Aralycis and Trincirles ¢f Facet
Sequence.

Ths methodology used for the teaching of practi-
cal classification in TROC using different schemes for
classification was an 2ié in this realisation. Using
the Method of Fostulates { 7 } 1he Facet Anzlysis
of subjects of the dceument conccrned is carried
through Steps 0 %0 5 irrespective of the Scheme or
Classification used to construct the Class Number at
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Ster 3. The Subject Keading -~ Feature Heading or
Cluss Index Heading -- is derived by applying the
Chain TFrocedure to the Clasz MNumber constructed in
the manner mentioned sbove., If it is & Feature Head-
ing the Terms and their sequence &re the same &s

those in the Title-in-Standard-Terms arrived at

Step 5, without, of course, the labels for each of

the Kernel Terms. 1If it is a Class Index Heading the
secuence of the Kernel Terms will generally be reverse
of that of the Feature licading. This implies that

the Feature Headings and the Class Index Heading for

a subject can be formulated on the basis of the result
oi the TFacet fAnalysis at Step 5 of the Method of
Fostulates. 1In otherIWOLGs, the Class Number need

not tve involved in the formulation of the Subject
Heading. This has been discussed in a papér.by SR
Ranganathan in 1964 ( 9 ) and also in his paperCh
contributed %o this Seminar ( &€ ).

4 UNHELFFUL SUBJECT HLEALINGS IN ICS

As has already been mentioned in Sec 12, the
value of the CCS arises from its capacity to display
in a helpful filiatory sequence the cnitries for docu-
ments embodying Compound Subjects going with one and
the same Basic Subject and those going with different
Bagic Suhjects. The Specific Subject Headings for the
DCS have so far been derived in the same manner as
the Headings for the (lass Index Entries of the CCS.
That is, applying the Chain FProcedure to the Class
Number and formulating the Subject Heading by the
Reverse Rendering Method. This leads to the scatter
even of the entries for documents embodying Compound
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Subjects going with one and the same Basic Subject,
2ccording to the alrhabetical make-un of the terms in
the Subject Heading. Here are & few examples of Sub-
ject Headings for Compound Subjects going with the
“Basic Subject "Medicine":

Anatomy, Liver, Medicine

Anatomy, Medicine

Disease, Esophagus, Medicine

Liver, Medicine

Surgery, Colon, \ediciue

Surgery, Liver Medicine
If we introduce among the above ‘Subject Headings other
Subject Headings for Compound Subjects going with
different Basic Subjects, the scatter of the related
subjects becones evan more chaotic,

5 FROJECT ON SUBJECT HEADING FOR DS

About April 1968, a project was taken up %o
examine the helpfulness of Subject Headings derived
by the Forward Rendering Method with respect to the
es.

51 TIreliminary Findings
In an article dealing with Class Tpdex Headings
for micro subjects ( 2 ) the helpfulnees of Jorwvard
Rendering of the Class Index ifeacings has been nmen-
tioned. This amounts to reading & Heading for a
Class Index Entry as if it were & Teaturc Heading.
The preliminary findings of the project were discussed
in the DRTC Wcekly Collogquium 12 of 4 December 196GE&.
The topic discussed wus "rorward Rendering vs Reverse
Rendering". The helpfulness c¢i Forward Rendering of
Subject Headings in a DCS was demonstrated with
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examples, A particular advantage convincingly demon-
strated was the collecting together of Compound Sub-
jects going with one and the same Basic Subject,
which would be scattered in the Reverse Rendering
Method. In a TCS this facilitetes the search for
Specific Subject Entries in a short range of entries
as in the case of the classified arrangement in the
CCsS.

52 TPurther Work
Having noted the above helpful feature of the
Forward Rendering in Sub ject Heading, the worl: was
extended to examine thé.following in particular:
1 Whether the Compound Subjects going with
11 Different Vain Subjects can be brought’
together,

12 Different Non-Main BRasic Subject of a parti-

cular Main Subject can be hrought together,
13 Different Host Subjects with-a particular
Basic Subject can be brought together;

2 The facility to be provided for approach to a
specific subject from the name of the components of
the Compound Subjects'going with a Basic Subject;

3 llethods of rendering the Heading of the General
Subject Entry so>as to facilitate selection of docu-
ments of intefeét to the reader at the moment in
an economic way;

4 Methods of economy in making Gereral Subject
Entry without detracting from its utility in achiev~
ing objective 3 mentioned above; and
5 The inadequacies of the suggested method of

formulating Subject Heading for a ICS.

221



CAt3 Bﬁattacharyya and Neelameghan

53 Procedure
531 Selection of Docwneris and Yacal Analysis

Apyout 200 assorted subjects embodied in wuole
books (tha* is, macro documeni) going with different
Basic Subjects were selected. Lach subject was
facet analysed according to the Methed of Postulates
from Step 0 to Step 5. The Title-in-Standard-Term
arrived at Step:5.was used to formulate the Specific
Subject Heading. The necessary and sufficient num-
ber of Ceneric Terms comprehending each of the Kernel
Terms occurring in the Title-in-Standard-Term was
interpeclated in their resrective places in the Susrject
Heading as decided by the Prirnciples-of TFacet
Sequence, specially the Wall—PiQture Principle. The
use of a Scheme for (Classification facil.itetes this,
We used the Freely Faceted vercion of ‘he Colon
Classification.

532 Heading for Ceneral Subject FEntry

Other General Subject Entries were derived
from the Heading of each Specific Savject FEniry.
These have the function of Sutject Crocs Reference
Entry ~- that is, directing the reader to she Speci-
fic Subject Entry. The cyclic permutaticn of terms
in a Specific Subject ieading, 8s explained in ean
earlier paper ( 2 ) was used. Here is an examplie.-

Specific Subject Heading:-
AGRICULTURE, Tropics, Disease, Insect
Headings for thie General fubject Frtries derived
from the above Specific Subject Headling:-
Insect./ AGRICULTURE, Tropics, lisease
Disease, Insect./ AGRICULTJRE, Troypics,
Tropice, Disease, Insect./ 4GRICULLURE
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Each of the terms in the Specific Subject Heading
that can constitute an aspproach term (that is,

Sought Term) is made an Entry Vord giving rise to -«

a Heading for a CGeneral Subject Entry. A reader,
after locating in the alphabetic arrangement the
term denoting the Kernel Idea he has in ming, reads
the Heading for the Ceneral Subject Entry starting
from the term in capitals following a full stop and
virgule. That would give him the Heading of the
Specific Subject Intry. For example, if the readers

. tern of approach is 'Inscct' when the specific

Subject of his interest is "Insect diseases in
Tropical Agriculture®, he would come across the
Heading 'Insect./ ACRICULTURE, Tropics, Disease".
“he Heading for the Specific Subject Intry is given
by reading the above Heading for General Subject
Fntry as "AGRICULTUKRE, Tropics, Disease, Insect". .
The manner in which such Headings for Subject
Entries are to be read and its advantages have been
mentioned in the earlier paper ( 2 ),

533 Alphabetisation
The Specific Subject Fntries and the General

Subject Entries were arranzed ir a single alpha-
betical sequence by their Headings., A saniple of
the resulting catalogue is given in Sec 91.

534 CC3 and DCS: Farallel Arrangement
A samyle of fifty Conpound Subjects going with

the Basic Subject "Medicine" were selected. Each

'subject was assigned a (Class Nuitber according to

Colon Classification. The entries were arranged in
the classified sequence and a 1list prepared.
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The Cluss Number and the corresponding Feature Heading
wera retained. The cgame set of entries were then re-
arranged alphabeticély according to the Headings for
the Specific Subject Entries prejared in the manner
suggested in Sec 5%1., The two sets of entries were
arranged in parallel columrs to facilitate comparison
(See Sec 92). The bibliographical details of the
documenis concerned are nct given in the list. How-
‘ever, specimens of the Spccific Subject Intry may be
seen in the list in Sec 91.

6 OBSERVATION
6' Compound Subjects going with o MHain Subject

In a CCS 211 th~ Compound Subjecte going with a
particular kMain Subjcet will be brought iogethner.
It may be seen from the catalogue given in Scc 91
that the Compound Subjects‘going with 1he Fain
Subject FAgriculturc®, are brought togetiier. So
also is the c¢ase with the Comnovnd Subjects 501ing
with each of the Main Subjects “"Anima2l Huzbandry",
“Biology", "Botany", "Nedicine", "WMicrobhiology" and
"Zoology".

62 Conpound Subjecis going with @ Hon--:ain Basic
Suh ject
In a CCS all the Compound Cubjects going with 2
rarticular Non-kain Basic Subject of & Main Subjcct
will be brought together. This inglies that
1 Al) the Ccnipound Subjects going with a Syetenm
Basic Subject will be brought together.

It can be seen in colurm b of the Table given
in Sec 92 that the Compound Sub-ects going with the

230
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Systems Basic Sutject “Ayurveda" are brought together.

2 All the Compound Suhjecte gt ing with a Specials
32sic Subfect will Le brought together.

1% can be seen ‘n colurn % c¢f the Tuhle glven
in Sec 92 that the Compound Subjects going with ihe
Specials Resic Subjeet ‘Child Medicire® are brought
together. So glsc ¢ the cage vith the Comgound
Subjects going wi.th ench of the Speciale lasic Sub-
jects "l'edicine of ihe Irbhryo" and “lemale liecicine'.

A2 All the (ompound Subjec’ going with s rarii-
culer (snonizi:) Busic Subject will be bhrought topether.
The suggested method of fornifulating Subject ieadings
will ensure this feature 2lsc in the ICS as it has
dene in the c¢acse cof the Systems Basic Subject and the
Sreciele Basic Subject.

62 Sutjcers geing with a iiust Subject

In & CC3 3ll the subjcets poing with a parti-
cular Hoet Subject will be bhrought together. 14 may
be seen in . ecolumn b of the T&ble given in Sec
02, tha{ tne suljec's going vvith 1the ijost Subject
"Medicine of id.scetive Systen® nre broush%t togetner;

;
of the i'"sst Subilcetsr "“dseast n Yedicins', “Medicine
of Friinary Seasecry Systen®, "MNedicire of Eye',
"Tedicire o1 Respiratory Syeten', “wudicine of Lung",
ane "Fhysioleogy of Lung".

s0 al1s80 is ‘h~ case vi‘h mibjects going with each

¢4 Approach te¢ Syecific Sutjiect Fniry
641 Alptaletical Sublect Index

The CCS provides 2n =) rhadbeticasl indGex of sube
Jeete, %0 helr the reader to
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1 Iocate in the Classified Part the entries for
document 8 of specific intcrest to him at the roment;
and ’ '

2 Land nim in a region in the Classified Far}
such th2t he can loctte the entries foxr documents of
specific interest 1o him with tue aid of the filia-
tory arrangement of the entries and the Feature
Headings even ii the term under which he looks up
denotesr an idea& hroecder tinan tlie one about which
he actually requires information.

This facility promotes efficiency in the reader-
librarian-document finding systen dialogue leading <o
a precise formulation of the reader's query.

642 (Genersl Subjeét Entry

The xind of Heacinge for “he General Subject
Entries to Le deriveé on the banies of the Specific
Subject iHeadings hau been mnticned In Sec 53z, Euck
a Heading provides for an approteh t¢ tie Specific
Subject Entries by the name of tny one or nore of
the components in “he name 21 ite (ompound SubJict
concerned. It will te renembered that he nheceusgary
and sufficient number of Jeneric Terms fa introcuced

in each of the Specific Suhjeet Headings (Sgec Sec 9531).

As a result, an approach %o tbe Spec-fic Sunject
Intries by a term denoting 2 broad:r Ke¢rnul Idea

is also facilitated. & rea&der i8 thus eaubled 4o 1nnd
in a region of the IS where the (ompound Sibjects
going with either a Jain Subiject, c¢r a Jon-Yain

Basic Subject, or ev:n & Host Srbiect, Aaa the case
ray be, will be found together within 3 ahort

range of entries. %hLis helps Linm to locute the
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entries for the docunents of specific interest to
him at the moment with comparatively greater ease
than would be possible if the Heading for the
Specific Subject In'ries formulated according to the
Reverse Rendering Method. 1lere is an example:

Let us suppose that the specific subject of
interest to the reader at the moment is "Ecology of
Fungus'., He may look up in the catalogue under the
term 'Fcology'. Thefollowing entries with 'Ecology'
as the Entry Word occur in the catalogue:

Feology./ BIOLOGY

Ecology./ BIOLOGY, Land

Fcology./ BIOLOGY, Polar

Ecology./ BOTAEY, Thallophyta, Fungus
Ecology, Migration./ ZOOIOGY, Aves

Obviously, the reader will choose the fourth
entry. According to *‘he prescription given in Sec 532
the Heading of the Ceneral Subject Entry, will be
read 8s 'BOTANY, Thallophyta, Funpus, Ecology'.

Thias, in fact, is the Heading of the Speciftc Subject
Fntry under which he will find the entries for the
documents on the specific subject of interest to him

at the moment -~ that is, "Ecclogy of fungus". It

is possible that the reader ray look up under the Entry
Word 'Fungus'., He will then come across the follow-
ing entry: ‘

"Fungus, Ecology./ BOTANY, Thallophyta"
This i8s read as

"BOTANY, Thallcvhyta, Fungus, Zcology"
As in tte rreceding cose, this will be the Heading
0f the Srecific Sudbject Entry.
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65 Choice of the Specific Subject Heading
651 classified Catalogue Svstem

Let us surpose that the spscific subject of
interest to the reader is “Carcinoma of Lung". Let
us also suppose that in the CCS, he looks up the
,AlphabeticaIPartundér the term "Tumour®, The Head-
ing of the Class Index Entry will te "Tumour, Lung
Medicine", Against this will be given t{he Class
Number I1.,453472. He now looks up the Classified
Part of the catalogue under this number. Of course,
it ie assumed tbat the reader will not conclude from
the entry in the Alphabetical Part that the library
has no documents on the subject "Carcinoma of Lung"}
In the Classified Part 211 the entries for documcnts
dealing with the varieties of "Tumours of Lung" will
be brought together and arranged in a helpful sequence.
The Feature Headings will help him in locating the
entries for the documents dealing with the specific
subject of his interest at the moment -- namely,
“Carcinoma of Lung".

652 Dictio e £ :
In the I'CS, using the particular pattern of

rendering the Heading of Gencral Subject Entries sugges-
ted in Sec %32, the reader is helped in two ways by

the General Sut ject Entries themselves to the sanme
extent as that given by Sece 8180 Subject Entries ( 3 ):

1 He gets specific information as to whether the
library has a documert or not on the specific subject
of interest to hin at the moment - and

2 He gets the Specific Subjcct Heading under which
he will find the entries for the docurents on the
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specific subject of interest to him &t the moment
irrespective of the name of the component of the
Compound Subject under vhich he looke up in the
catalogue. '

J It is worth noting here that each of the General
Subjert Entries contains in itself the Heading of
the Specific Subject Entry. 'this is not so in the
case of the Class Index Entries of the CCS. And

- therefore, the readervcanhot agcertain from the
Class Index Entries whether the library contains a
specific document on the syecific subject of his
interest at the moment. This issue has been dealt
with in detall in the earlier pager ( 1 ). This
element of uncertainty is practicélly elininated in
K the ICS.

66 Eccnomy in Making General Subject Entry
661 Current Practice
Consider the following Specific Subject Neading

prepared according o the existing rules of Chein
Frocedure:

FHYSICAL METHOD,DTAGKROSIS, TI+SEASE, CHILD, MLDICIME,
The See also Subject Entries will be ec follows:-

DIAGNOSIS, DISEASE CLiLD, MEDICIRE,

See e2la80
PHYSICAL METHOD, LIAGNOGIS, IISEASE, CiliLD, METICINE,

DISEASE, CHILD, NEDICINE,

Sece algo
PHYSICAL BETHOL, TTAGHOSIS, DISEASE, CHILD, MEDICINEZ,
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CHILD, MEDICINE,

. See also
PHYSICAL METAHOD, DIAGNCSIS, DIGEASE, CHILD, MEDICINE.

MEDICINE,
See also
PHYSICAL METHOD, DIAGNOSIS, HISEASE, CH1LI, MEDIUINE.

622 Suggested Methot

According to the suggestion in this paper, the
Srecific Subject Heading for the example in Sec 661
will be formulated as follows:

MEDICINE, Specials, Child, Diseare, NDiagnosis,
Fhysical method
The Heading of the General Subject Entries 'will ne
as follows:
Physical methud./ MEDICINE, Specials, Child,
Diseases, Diagnosis
Diagnosis, Physical method./ MIDPICINE, Specials,
Child, Disease
Disease, Dimgnosis, Fhysica . method./ MEUICINE,
Sgecials, Chilc
Child, Dicease, Diagnosie, Thysicel method./
MEDICINE, Specifls

663 Annotation

Between the two sets of entries 2iven in Suc 661
and 662 respectively, there is practically no difference
either in the number of entries or in the runber of
terms in an entry teken as a whole.

Fazh of the General Sudbject I'mtries given in 3ec
662 1s virtually & Ses Subject Entry having a
function similar to that of a See 8150 subject Entry

2306
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given in Sec 661. Therefore, if a Sce Subject Entry

is to te made according tc the present practice using

each of the Headings given in Sec 602 as the Referred-
from-Heading, then the Specific Subject Heading is

to be used as the Referred-to-Heading.

L3

Examyples

Diagnosis, thysical Method./ MEDICINE, Specieals,
Child Disease
Seg
MEDICINE, Specials, Child, Disease, Diagnosis,

Physical method.

The particular psttern of rendering the Hetding
0f 2 General Subject =Zntry rprescribed in this paper
obviates the need of mentioning the Referred-to-
Heading. '

7 SUMVARY OF FINTINGS3
71 1Increasing the Efficlency of the ICS
From the discussion in the preceeding nections

it can Vbe inferred trat a number of the advantages
0of the classified part of the“CCS car. be built into
the DCS by _ S

1 Using the Title-in-Standerd ~Terms arrived ot
Step 5 in the Method of Postuisates for Classifyiig,
ag the basis for forrulating the Sgecific Sudbject
Heading:

¢ Interpolating in the appropriate rositionc in
the Title-in-Standerd-Terr the necessery and suifi-
cient number of "Generic Terns" as determined by the
wall-Ficture Principlay

3 Using the Yorwsard Hendering ietlcd in ren-
dering the Srecific Subject Heudirg.

r>
N
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72 Help from General SubjectAIntry

The General Subject FEntry is formulated in such .
a way that it helps the reazder in the choice of the

Heading for the Specific Subject Fntry for documents

likely to he most portinent to his interest a the
moment . '
7% 1Inadequacy

With the method suggested nere while it ie possi-
ble for the DCS to make & closer epproximation to the
CCS, the former cannot still bring tcgether the sub-
ject entries in a filiatory scquence as that ‘achicved
by the latter. For example, the entries foi docu-
ments on (ompound Subjects going with diffiereat
Main Subjects will be scattered by the alphabnrticul
nake up of the neme¢ of the iimin Subjscts. A sirilar
scatter occurs among coordinatc tsnlute ideas of
Compound Subjects going with one andé the sare kein
Subject or Host Subject.

731 Exemrple of Scatxer by Main Sub ¢ot

_Sequence ‘n
Colon 0133>ificationA1Alnhautii(?‘ &‘ranpem>n*

Ak

B Matheratic Agrienlture
C Thysics Ricloey

D Enginecring Botany

E Chenistry Chenistry

F Technology Feoromice

G Biology Ergineering
H Geology Ggeology :
1 Bctany History

J Apgriculture Katheratics
K Zoology liedicine

L Medicine Fhysics

v History Folitical science
W Folitical sciencs Tachnology

X Leonomices Zoology
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7%2 Example of Scatier by Coordinajie Isolate

- —pehe

-Squence in

Colon Classification | Alphabetical arrangemnent

Li2 Medicine, Anatomy Medicine, Anatony
L33 Medicine, Physiology 1ledicine, Disease
L;4 Medicire, Diseas: leéicine, Genetics
L35 Medicine, Fersonal Medicine, Personal

hygliene hygiene ‘

L3;6 Medicine, Genetics Medicine, Physiology

8 PROVISIONAL RULES OB MAKING SUBJECT HFALING
81 Heading for Specific Subject Entry

) " 811 choice of Heading

' 1 fThe subject o the document is to be Facet
Analysed according tc the lMethod of rostulates. using
Stepe 0 to 5, as prescribed in $ne prrolegomenn ( 7 ).

Hote.- 1 1In using the Method of Postulates, the
General Theory of Classification as propounded $n the
Irolegomena (6) is assured.
2 The Title-in-Standard-Terms arrived a+ in

Step 5 i8 to be used or formulating the Cpeciiic
Subject Heading.

812 Render ing

1 The descripti’e 1labels -1lfixcd to thre Kernel
Terms in the Title~in-Standard-Tcine ara {0 bhe rermoved.,

2 At the beginnuing of ithe Title--in-Standgsic¢-
Terms the kain Subjecey Term is 1o bhr extrapoiated
if 1t ie not already present.

N.‘V
vy
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3 The term 'Sysiems' ox 'Specials','as the case
may be, is to be interpoleted betwecn the Main Sub.-
ject Term and the tern denoting the Svsters Rasic
Subject or that dencing the Speciels Basic Subject.

4 The necessary and sufficient number of Gene- Q
ric Terr.s compreitending each of the Kernel Terms, A
other than a Basic Subject Term, are to be interjo-
1eted in their appropriate places as determined ty-
the Frinciples for Facei Sequence. i

Note.~ 1In choosing the Generic Terms, & Freely ;
Faceted Scheme for Clussification, such as CC will be 1
hel pful. A thesaurus constructed on cound principles
of classification caxn alsc be used foxr this purpose.

5 Fach of the full stope between the Kerrnel
Terms is to be replaced by & comma. S 4

6 The sequence of the Kernel Terms, determined g
according to the rules given in the ﬁreceding cats~
gories of this section,is to be :r‘etained in rendering
the Sfocific subject Heading.

813 Siyle of Writing
1 The term dennsing the Kain Subject in the
Specific Subject HeaCing is to be writien in cepital
letters.
2 Tachk of the other terme, including the l'8in
Subject Tern in Th8se 2 of a Complex Subject, in the
Specific Sub’lect Heading 15 to bo written in créinsry

hand with the initial letter capitelised. |

3 A term denoting & Thase =elaticn is to be
written in ordinary hand and underlined (italice
in print),
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4 An auxiliary terr is- to be written in ‘oxdi-
nary hand.

82 Heading for General Subject Entries
821 Choice |

1 The Specific Subject Heading is to be used as
the basis for formulating the Headings of the Genecral
Subject Entries.

2 A General Sukbject Eutry is to be prepared
using as First Heading each of the Sought Terms,
excepting the Nain Subject Term, in the Specifio
Sub ject Heading.

822 Rendering

1 Each First Hecading is tc¢ be followed by the.
other tems in the Specific Subject Heading as ir a
cyclic permutation,

323 Stvle of ‘iriting o
1 f©he Last Term in the Srecific Subject Heading,

ocecurring in each Heading of the General Subject Entry

got by pernutation, is to be successively followed by

a full stop ( . ) and a virgule ( / ).

2 Other rules for the Style of %riting the
Reading of a General Subject Entry will be the same
as those given in Sec 813,

91 cCatalogue
Africa./ ZOOLOGY, Aves, latural history

AGRICULIURE, Diseasc, Therapeutices, Drug, Antibiotics
WOODRINE, Ed. Antibiotics in egriculturc. 1963.
c3416391 . K63

AGRICUL'URE, Specials, Tropics, Dissasc, 1nsect
CASWILL. Agricultural entomology ir the %rogics.
1062, JGUA34-2T&  N62

241
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Algae./ BOTANY, Specials, Water, Occan, Thallophyta

Algae, Natural history, United States of America./
BOTANY, Specials, Vater, Fresh Water

Anatomy./ Z00LOGY, Nervous system

ANIMAL HUSBANDRY, Ruminant, Physiology, Metabolism
BLAXTER. Energy netabolism in ruminants, 1962.
¥X,22333  N62

ANIMAL HUSBANDRY, Ruininant, Rumen, Microbiolog
HUNGATE. Rumen and its microbes., 1966.
: KX,2%,2673;(GX) N66

Anthropogeography, Migration, Bibliography./ GEOGRAPHY

Antibiotics./ AGRICULTURE, Disease, Therapeutics, Drug

Arthropoda, Insects, Reproduction./ ZOOLOGY
Aves, Ecology, Migration./ ZOOIOGY
Aves, Natural, History, Africa./ Z00LVGY

Bacteria, Genetics./ MICROBIOLOGY
Bacteria, Habitat, Soil./ IiICROBIOLOGY

Bacteria,/ TECHNOLOGY, Corrodity production, Food,
Meat and meat products, Spoilage

Bacteria,/ TECHNOLOGY, Cormodity production, ¥vod,
Spoilage : '
Bib%iography./ GIOGRAHIY, AnthrorogeograyhLy, Migra-
fon
BIOLOGY, Ecology .
ODUM and ODUK. Fundamentale of ecology. Fd 2. 1968,
Gs 5 N68

BIOLOGY, Genetics, Evolution application of statis-
tical Calculus
NORAN, sStatistical process of evolutionary theory.
1962, (;66&eBT  NE2
BIOLOGY, Speciale, Lund, Ecology :
WADSVORTH, Ed. ieasurement of environrental
factors in terrestrial ecology. 1968,
: G9UB;5 . N68

BIOLOGY, Specials, Polgr, Ecology -
DUNB4R., Ecologicul developuents in Folar regions
etc. 1968, GAUAGL;5 K68
EOTANY,'Physiolo$¥, l'etaboliem, l'itrogen
HEWITT and (UTTING, Fd. Recent aspects of nitro-
gen metatolien in plants, 1968, 1323-(1150) %68
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BOTANY, Specials, Water, Fresh Viater, Alpae, Natural
history, United States of America
GIITH. Fresit water algue of' the United States
Ba 2. 1950, IGUKT,22:12.7%  N&’0

BOTANY, ochlﬂlu. Vater, Ocwan, Tnalloplyta, Algac,
BONEY. Biology of marine algae. 190w,
r9ugv,22 N66

BOTANY, Thallophyta, Pungus, Ecology _
ROBINSON. Ecology of fungi. 1967. K,23:5  N67

Carcinona./ 1IEDICINE, Respiratory system, Lung Dis-
ease, Tunour, Mall snant. .

Commodity production, Food, lieat and meat prodicts,
Spoilage, Factzria./ TECHNOLOGY

Commodity production, Spoilzge, Bacteria./ TECINOLOGY
Continuous./ ITICROBIOLOGY, Culture

Continuous./ MICROBIOLOGY, Physiology influenc:d by
Microbiology, Culture, Continuous

Culture, Continuous./ iTICROBIOLOGY

Culture, Continuous./ ATCROBIOLOGY, “hysiology
influenced by Ilicroniclogy :

Culture./ ZOOLOGY, Specials, Embryo, Virtevrata

Drug, Antibiotics. / ASRICULTURE, Disease, Theraneutics
Disease, Insect./ AGRTIULTURE, Specials, Tropics

Discase, M1cro—“1~anLom, Tiherculosis./ MEDICINE,
Respiratory syaten, Lung

Disease, Therapeutics, Drug, Antibiotics./ AGRICULTURE

Disease, Tumour, lialignant, Carcinoma./ B,
Respiratory system, Tung

Leology ./ BIOLOGY

Eecoloay./ BIOLOGY, Speciels, Land-

Ecology./ BIOLOGY, Sy cials, Polar

Ecology./ BOTANY, Thallophyta, Fungis

Ecology, Migration./ ZJ0LOGY, Aves

Embryo, Vertebrata, Calture./ Z00LOGY, s

Bvolution application of Statistical ¢ /
BIOLOGY, Genetics

24%
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Food, Moot ard meat rproducits, Sprilage, Bacteria,/
TECHNOLOGY, commodity produciion :

Food, Spoilegns, Facteris./ THOHIOLOGY, Ocnmodity
production

Fresh water, Algae, idaturel history, United Statas
of America./ TWOTAUY, Specials, dater

Fresh water, Vermes, Nemat helrinthes, Nematoda./
Z00L0OGY, Specials, Water

Pungus, Ecology., BOTANY, Thallcphyta

Gasteropoda, Prosobroncniata, Natural nistery, Great
Britain./ ZOCLOGY, Muliusce

Genetics, Evolution gpplicaiion of Statiatical calculus./

BIOLOGY
Genetics./ MICRCBIOIOGY, Bacteria

GEOGRAIHY, Anthropogeography, Migration; TFihliography
MANGALAM, Human rigration: A guide to migration.
literature in Fnglish, 19853-1962. 19¢€.
U46 nee

Great Britain,/ ZOCLOGY, Mollusca, Gasterpodsa,
Proschbranchista, Natural hisiory

Habitat, Soil./ MICROBICLOGY, Bacteriology

Insect./ AGRICULWUERI, Spe.iels, Yropics, Disease
Insecta, Reproducticn./ ZOOTOGY . Arthrosoas
Invertebrata, Nervove system./ ZOCLOSY

Tand, Erology./ DPICICGY, 3pecisis

Lung, Diseasa, Microorganisms, Tubereulorsis./ MENICINE,
Respirator;r systen

Lung, Lisease, Timcur, Maligient, careinoma./ MEDICINE,
Respirasery systen

Nalignant, Carcinoma./ MEDICINE, Respiratory system,
Lunz, Disease, Tvmour

Meat and meat prcducts, Spoilage, Becteriu./
TrCHHOLOGY ; Commcdity pradeticn, Food
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MEDICIIE, Respiratory system, Lung, Discase,
Microorganism, Tubercu'losis

DUFAULT, Diagnosis and treatment of pulmonary
tuberculosis, B4 2., 1957. L,4534-21 NST

MEDICINE, Respiratory sysien, Tung, Disease, Tumour,
Malignant, Carcinoma
BIGNAL, Car01n0h of the Lung. 14Y5&,
- L,4554=-72%7 N33
Metaboirism./ ANIMAL HUSBANDRY, Runinent, Fhysiology

Metabolism, Nitrogen./ BUTANY, Ihysiology
Microbiology./ ANIMAZ, HUSBAWDRY. Runminan®, Rumea

MICROBIOLOGY, Bacteria, Genetics

HAYES, Genetics of bacteria and btheir viruses,
etc., Ed 2. 1968, G7,23¢€ N63

MICROBIOLOGY, Bacteria, Habhitat, Soil

GRAY and PARRIISCU Ed. ¥ecology 0i soil bacteria.
1968, i, 2- R711 N6T

MICROBIOLOGY, Culture, Continuous
MALFX and PTFEL Theoretical and mﬂthOdOlOglcal

hasis of continuous culture of microorganisms,
1966, GT;18,3 N66

Microbiology, Culture, Coﬁtlnubus./ MICROBIOLOGY
Phiysiology influexrced by

MICROBIOLOGY, Physiology influenced by Plcroblology,
Culture, Contlnuous
POWELL and others, EG., Microbiaz oth*ology %nd
continuous culture., 1967.

Microorganism, Tuberculosis./ kIDICINT, Reoplratory
system, Lung, Disease

Migration, Eibliography./ GECGRA}HY,'Anthrdpogeography

Migration./ ZOOLOGY, Aves, Ecoloz,

Mollusca, Gasteropoda, Prosobranciniata, Natural
history, Great Britain./ ZOOLUGY

Natural history, Africa./ 200Z0CY, Aves

Natural history, Great Britain./ ZOOLGGY, Mollusca,
Gasteropoda, Frosobranchiztz

Natural history, United States of Arerica./ BOTANY,
Specials, Water, Fresh-water, Algae

s tmn s oA A =
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Nemathelminthes, Nematoda,/ Z00LOGY, Specials,
Water, Fresh-water, Vermes - .

Nematoda./ Z00LOGY, Specials, Yater, rrush—water,
Vermes, Nemathelmlnthes

Nervous system, Anatomy./ ZOOLOGY
Nervous system./ Z00LOGY, Invertebrata
Nitrogen./ BOTANY, khysiology, lletabolism

Ocean, Thallophyta, Algae./ BOTANY, Specials, Water

Physiology, influenced by KMicrobiology, Culture,
Continuou§T7rﬁTE§5§T5%OGY

Physiology, Metabolism./ ANINAL HUSBANIRY, Ruminant

Physiology, Metabolism, Njtrogen./ BOLANY

Polar, Ecology./ BIOLOGY, Specials

Prosohranchiata, Natural history, Great Britain./
ZOOLOGY , Mollusca, Gasteropoda

Reproduction./ ZOOIDGY"Arthronoda‘ Insects

Respiratory system "Lung, Disease, Llcroorganlsm,
Tuberculosis./ 1'EDICINE

Respiratory system, Lung, Disease, Tumour, Mpllpnant
carcinoma,/ IEDICINE

Rumen, Microbiology./ ANILAL HUSBANDHY, Ruminant
Ruminant, Ihysiology,'MetaboIism./ AVINAL TUSBANDRY
Ruminant, Rumen, Microbiology./ ANIM.L HUSBANLRY
Soil./ MICROBIOLOGY, Bacteria, Habitat

Spoilage, Bacteria./ TLCHNOLOGY, Commodity production,
Food

Spoilage, Bacterla ./ TECHNOLOGY, Commodlty Produntlon,
Food, Meat and meat products

Statistical calculus./ BIOLOGY, Genetlcs, Evolut ion
application of

TFCHIOLOGY Commodity production, Food meat products,
Sp011age, Bacterie
JENSEN, Microbiology of meats. 1954,
¥8,53Za34-24 K54

ST ‘
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TECHNOIOGY, Commodity production, Fooud, Spoilage,
Bactieria _
TANNER, DMicrobiolngy >f foods. 1944,
| T8,53;4-24 N44
Thallophyta, Algae./ BOTANY, Specials, Water, Ocean
Thallophyta, Fungus, Ecology./ BOTANY

‘ Therapeutics, Irub, Antibiotics./ AGRICULTURE,
- ~ Discase :

Tropics, Diseaée, Insect ./ AGRIQULTURE, Specials

Tuberculosis./ MEDICINE, Resporatory sysiem, Lung,
Disease, Microbrganlams

Tumour , Malignent, Carcinoma./ MEDICINE, Respiratory
system, Lung, Piseace '

United Statesn of America./ BOTANY, Specials, Vater,
Presn-water, Algae, Natural history

Vermes, Nemathelimint hes, llemntcda./ ZOOLOGY, Specials,
} Water, Fresh-wate.:

Vertebrata, Culture./ Z00LOCY. Specials, Bmbrvo

Jater, Frpsh water, Algae, Natural hisiory, United
States of America./ BOTANY, Speciels

Water, Fresh water, Verm .s, Nemathelminthes, Nemamcda /
ZOOLOGY; Specials

Water, Ocean, Thallophyta, Aleae./ TOTANY, Srecials

ZOCLOGY, Arthrojpoda, Insecta, Reproijuctiun

DAVEY, Reproduchioa in the insests. 1965.
‘ K ,85:07 W65
Z0CLOGY, Aves, ZTcolcgy, Algvaflon
n NATHEWS Bird navigation. 19€8.
¥,95558 N33

Aves, Natvial history, Africa
&U. Bird faunas of ALT ca end its islaads.
1966 K,9631:6 56

Zoology, Spceials, Fmbryo, Vericbrate, Culiure
NEW. Culfure of vertebraté erbryos. 1966,
X98,915:16  Il66

ZOOLOGY
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Z00LOGY, Invertehrata, Nervous system
WIERSMA, Ed. Inveriebrate nervous systems. 1967.

ZOOLOGY, Mollusca, Gasteropoda, Frosobrenchiata,
Natural history, Great Britain
FRETTFR and GRAHAM, British prosobranch molluscs.
1962, K,7533;12.56 N62

ZOOLOGY, Nervous system, Anatomy
KRIEG., Tunctional neurcanatomy. 1966.
K,0732 N66

ZOOLOGY, Protozoa, Physiology
HUNTNER, Biochemistry and physiology of protozoa,
1964, K,233 N64 :
700LOGY, Specials, Water, Fresh-water, Vermes,
Nema%hélminthes,'Nematoda
GOODEY, Soil and freshwater nematodes, 1963,
K9UK7,631 N63

92 Classified Sequence and Alphabetical Sequence

Classified sequence Alrhabetical Seguence
(a) (®) e
L"K-56-N Medicine, Ency- MEDICINE, Anatomy
clopaedia '
L;2 Medicine, Anatomy KEDICINE, Anatomy bias to

Medicine, Nervous sys-
ten, Brain, Disease,
Diagnosis, Fhysical
Method, X-ray

1528bL,72;413,253 ledi- MEDICINE, Bone, Disease,

cine, Anatomy bise to Metabvolism influenced
ledicine, Nervous sys- by Medicine, Endocrine
tem, Brain, Disease, gland, Parathyroid,
Diagnosis, Physical Physiology
Method, X-ray
I34:3,2 WNedicine, Dise- KEDICINE, cCirculatory
ase, Diagnosis, Fhysi~ system, Heart, Disease
. cal method in relation to Medi-
cine, ‘Ferale, Obstetrics,
Pregnancy
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Classified Sequence

Alphabeticel Sequence

(a)

() —_—

L;4:%,411 MNedicine, Disea- MELICINE, Digesiive syst-

.-. se, Diagnosis,. Patho- . .. .
..logy, Cell examination

‘Lj4:6 Medicine, Disease,
. Therapeutics

L:4-2 ledicine Disease,
Microorganism, Virus
24 ’

L;4-725:6,7 MNedicine,
Disease, Tumour, Malig-
nant, Therapeutics,
Organotherapy

L:4-94:6 Medicine, Disea-
se, burn, Therapeul.cs

1.;4-9B ledicine, Disease,
Infectious

L,13Z232 Medicinc, Trunk,
Anatomy

L,15;4 ledicine, Thorax,
Disensge

L,17;2 Medicine, HNeck,
Anatomy

1,183;2 Medicine, Hezd,
Anatomy :

L,187 Medicine, Head,
Scalp

L,213;4-7257 Medicine,
Digestive system, Mouth,
Disease,; Tumour, Nalig-
nant, Carcinoma

..em, Esojhagus, Diseass

IELICILE, Digestive sys-
ten, Large intestine,
Colon, Anatomy bhias to
Medicine, Disease, The-
rapeutics, Surgery

I'EDICINE, Digestive sys-
tem, Lyver

MEDICINE, Digsstive sys-
tem, Mouth, Discase,
Tunmour , Malignant,
Carcinona

MEDICINE, Disease, Burn,
Therapeutics

MEDICINE, Discase, liag-
nosis, Pathological,
Cell examinat ion.

MEDTCINE, Disease, Diag-
nosis, FThysical method

MEDICINE, Disease, In-
foctious

MEDICINE, Disease, Micro-
organism, Virus

IFEDICINE, Disease, Thera-
peutics

MEDICINE, Disease, Tumour,
llalignant, Theraypeutics,
Organotherapy

MEDICIME, Encyclogedia
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Classifisd Sequence

Alphabetical Sequence

(a)

(b)

L,233% Medicine, Digestive
system, Esophagus,
Disease

L,2434-7257 Medicine,
Digestive system, Sto-
mach, Disease, Tumour,
Malignant, Carcl nona

1,2722;28bT34¢7 Medicine,
Digestive system, Large
intestine, Colox Anatony
bias to Medicine, Disease
Therapeutics, Sufgery

1,291 MWedicine, Digestive
system, Liver

L,32;4&aL9F;31 Medicine,
Circulatory systemn,
Heart, Heart, Disease in
relation to Medicine,
Female, Obsterics,
Pregnancy

1,4155 MWMedicine, Respira-
tory system, Nose, Sinus

14453;3:b6 Medicine, Respi-
ratory system, Lung,
Physiology, Measurement

L,45538&aL;4:%,1 Medicine,
Respiratory system, Lung,
Physiology, Respiration,
in relation to Medicine,
Disease, Diagnosis, Cli-~
nical method

L,4534-21 1ledicine, Res-
piratory system, Lung,
Disease, Microorganism,
Tuberculosis

48]
\n
<

MEDICINE, Endocrine gland,
Physiology biag to Medi-~
cine, Genetlcs, Reproduc-
tion

IEDICINE, Genito-urinary
systen, Bladder, Disease,
Tumour

MEDICINE, Head, Anatomy

MEDICINE, Head, Scalp

MEDICINE, Neck, Anatomy

MEDICINE, Nervous system,
Anatonmy

HEDICINE, Nervous systen,
Disease, Strudtural,
Injury, Supersensitivity

MEDICINE, Primary sensory
system, Eye, Diseaseg,
Functional disorder,
Allergy

MEDICINE, Primary sensory
cystem, Eye, Lens,
Disease, Opacity:
Glaucoma
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Classified Sequence

Alphabetical Sequence

(2)

(b)

L,523;4-72 Medicine, Genito- MEDICINE, Frimary sensory

urinary system, Bladder,
Disease, Tumour

L,6;3&bL;67 Medicine,
Endncrine gland, Physio-
logy bias to Medicine,
Genetics, Reproduction

L,7;2 Medicine, Nervous
system, Anatomy

L,7:;4~702;8298 Medicine,
Nervous system, Disease,
Structural, Injury,
Supersensitivity

L,8534-%%7 Medicine, Pri-
mary sensory system, Eye,
Disease, PFunctional Dis-
order, Allergy

Primary sensory systen,
Eye, Lens, Disease, Opa-
citys Glaucoma

L,923;4-%3338gL,6433 Iicdi-

cine, Lone, Disease¢, lieta-

bolic influenced by

liedicine, Endocrine gland,

Parathyroid, Physiology

L9B32 Medicine, Specials,
Embryo, Anatony

L9E;4:7 Medicine, Spe-
cials, Embryo, Diseuse,
Therapeutics, Surgery

~system, Skin, Disease,
Tumour, Malignant,
"Carcinoma

MEDICINE, Respiratory sys-

~ tem, Lung, Disease,
‘Microorganism, Tuber-- -
culosis

MEDICINE, Respiratory sys-
tem, Lung, Physiology,
Measurecment '

MEDICINE, Respiratory sys-
tem, Lung, FPhysiology,
Respiratory in relation
1o Medicine, Disease,
Diagnosis, (Clinical
et hod

MEDICINE, Respiratory
system, Nose, Sinus

MEDICINE, Specials, Child,
Discase, Functional dis-
order, Allergy

MEDICINE, Specials, Child,
Newly bhorn, Tissue,
Anstomy

MEDICINE, Specials, Child,
Primary sensory system,
Eye, Disease, Function-
al disorder, Blindness

MEDICINE, Specials, Erbryo,
Anatomy



CA9z Bhattacharyya and Neelaueghan

Classified Sequence

Alphabetical Sequence

(a)

(b)

19B%,93%Z2;21 Medioine, Spe-
cials, Embryo, Foetus,
Tissue, Anatomy, Micro-
scopical

19C;4:3,2 Medicine, Sre-
cials, Child, Disease,
Diagnosis,Physical nethod

L9C34-337 Medicine, Spe-
cials, Child, Disease,
Functional disorder,
Allergy

19C0,93%Z321 Medicine, Spe-
cials, Child, Newly born,
Tissue, Anatomy

L9F;31:3 Medicine, Specia-~
ls, Female, Obstetrics,
Pregnancy, Diagnosis,
Clinical method

L9F331&gL,32:4 Medicine,
Specials, Female, Obste-
trics, Fregnancy influ-
enced by Medicine, Cir-
culatory system, Heart,
Disease :

L9F:3577 Medicine, Spe-
cials, Female, Obstetrics,
Labour, Operation, For-
ceps delivery

L9F,55134-7257 Medicine,
Specials, Female, Genito-
urinary system, Genital
organ, Ovary, Disease,
Tumour , Malignant, Car-
cinoma

MEDICINE, Specials, Embryo,
Disease, Therapeutics,
Surgevry

MEDICIKE, Specials, Embryo,
Toetus, Tissue, Anatomy,
Miscroscopical

MEDICINE, Specials, Pemale,
Genito-urinary systemn,
Genital organ, Utlerus,
Cervix, Disease, Tumour,
Malignant, Carcincma

MEDICINE, Specials, Female,
Obstetrics, ILabour, Opa-
ration, Forceps delivery

MEDICINE, Speciais, Female,
Obstetrics, Pregnancy,
Diagnosis, (Clinical
met hod

MEDICINE, Specials, Female,
Obstetrics, Pregnancy
influencsd by Medicine,
Circulatory system, Heart,
Discase

KEDICINE, Specials, Indu-
stry, Respiratory system,
Lvng, Disease

MEDICINE , Specials, Tropi-
cal
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Classified Sequence Al phabetical Sequence
(&) | (b)
19F,55%%;4-7257 Iledicine, EDICINE, Srustem, Ayurveda,

Specials, Female, Genito- Digestive System, Large
urinary system, Genital - irtestine, appendix,
orgen, Uterus, Cervix, Disease, [nilammation,
Disease, Tumour, Melig- Arpendicitis, Therapeu-
nant, Carcinoma tics

L9UA3 Medicine, Specials, MEDICINE, System, Ayurveda, .

Tropical Diseuse, Therapcutics

19¥,4534 Medicine, Specials MEDICINE; System, Siddha,
Indusiry, Respiratory sys- Specials, Female, Disease
tem, Lung, Liscase

LB;4:6 ledicine, System, MEDICINE, Thora:, Lisease
Ayur¥eda, Disease. The-
rapeutics

LB,27214;4-15:6 Medicine, MEDICINE, 7yunk, Anatomy
System, Ayurveda, Diges-
tive System, Large intes-
tine, Appendix, Disease,
Inflarmation, Therapeutics

LC-9F;4 1iMedicine, Systenm,
Siddha, Specials, Female,
Disease .
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Aruitoxt provided by Eic:

DRTC Seminar (7){1963". PaperCL,

SUBJECT HEAPING AND DOCUIIWNT PINDING SY!

S R RANGAVATHAN, Futional lesearch Proi n Library
Science and ionorary ¥rofassor, ORIC, E i3

Tre difficnulties of pre-detcrm ned Sub-
ject Headings ia their use, nrevcration. and
maintenance ar: dlqnus~na, wsinge IO Szggpct
hezainge as the type. e 1dvrtlty of <whe
first f1ve stens in the syscematic nrocedure
foxr subject analysis, bascedi »m pcestulates,
for the post-desernination of (¢less Hunber
and of Sloaeot Headirs is deseribed. 3xenples
are cited from tiic near-coneuryince to this
idee found *n the Iritish natioral biblicgraphy,
the partial-~ceoncurrence fount in tue EealcaL
subiect _headin:s and tru aivergensce iouna ik
the LL Subject i anoi s. .wrther problemc
awoitirg pursuit ir thc irproverent of the
post-deterninavion of Subject Headings urs
diccussed in rewvect of the s