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Chapter 5 

S.R. RANGANATHAN'S GENERAL THEORY OF 
KNOWLEDGE CLASSIFICATION IN DESIGNING, INDEXING, 

AND RETRIEVING FROM SPECIALIZED DATABASES 

* 
A. NEELAMEGHAN 

The principles and postulates of S.R.Ranganathan's General theory of 
Knowledge Classification, and the implied freely-faceted analytico- 
synthetic methodology provided a firm foundation for the design, 
development and use of subject classification, indexing, preparation of 
vocabulary control tools, and search and retrieval of information in 
conformity with his Five Laws. This paper summarizes some of our 
experiences of the use of these normative principles in the design, 
development, and retrieval of information from machine-readable 
databases, specially object-oriented specialized databases, including the 
design of user-interfaces and hypertext links. Enumerates some of the 
earlier instances of the facet method in machine-based systems 
beginning with Hollerith's punched card system for the U.S. Census data 
processing. Elaborates on Ranganathan's holistic approach to 
information systems and services provided by his normative principles. 
Mentions several of the similarities in the concepts and approach to 
database design and those of faceted classification system design. 
Examples from working systems are given to demonstrate the usefulness 
of selected canons and principles of classification and the 
analytico-synthetic methodology in database design. 

KEYWORDSIDESCRIPTORS : Information systems; Database design; 
Ranganathan S.R.; Normative principles, Knowledge organization; 
Analytico synthetic methodology 
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1 SCOPE OF THE PAPER 

This paper summarizes experiences of the application of the 

postulates and principles of the General Theory of Knowledge 
Classification, the freely-faceted approach, and the analytico-synthetic 
methodology, the foundations of which have been laid by S.R. 
Ranganathan, to the design and development of object-oriented 
specialized databases, indexing, user-interfaces and retrieval from such 
databases [I]. Some of the earlier instances of use of the faceted 
method in machine-based systems, for example, Hollerith's punched 

card system for the U.S, census data processing are mentioned. 
Elaborates on Ranganathan's holistic approach to information systems 
and services, design and development guided by his normative 
principles. 

The database systems given as examples are mostly operational 
systems developed using Unesco's Micro 0s-lsls software. 

2 RANGANATHAN'S HOLISTIC INTEGRATIVE APPROACH 

2.1 Normative Principles and Postulates 

In discussing Ranganathan's approach to the design, 
development and use of information systems and services, it is useful 
to bear in mind his holistic approach. With a view to securing consistency 
and integrity in designing and developing information systems, he 
proposed a range of normative principles [51,64], a typology as well as 

a hierarchy among them, and formulated guidelines for their application. 
The typology of Ranganathan's normative principles may be 
summarized as follows: 
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Level 1 : Basic Laws (Law of Symmetry, Law of Impartiality, Law 
of ContextILocal Variation, Laws of Interpretation and Law of 
Parsimony), applicable to intellectual work in all areas of the universe 
of knowledge; 

Level 2 : Fundamental Laws, (e.g., Laws of Physics, Laws of 
Biology, and the Five Laws of Library Science postulated by 
Ranganathan) applicable to a discipline as a whole; 

Level 3 : Canons, (e.g., Canons of Classification in Library 
Science) applicable to a branch of a discipline; and 

Level 4 : Principles (e.g., Principles of Facet Sequence in 
Classification), applicable to a subdivision of a branch of a discipline. 

Addit ionally, Ranganathan provided several postulates for use at 
one or more of the above levels. 

The principal functions of the normative principles is to guide 
research and development from the micro to the macro level, to serve 
as criteria for assessing the helpfulness of findings or innovations in 
library and information systems and services. Any problem or conflict 
that may arise, for example when more than one principle appears 
applicable at one level (e.g., the Canons of Classification), it may be 
resolved by applying the principles of higher levels (e.g., Laws of the 
subject and Basic Laws). 

2.2 Focus on Information Use and Users 

Ranganathan's Five Laws of Library Science 1481 are information 
use and user-oriented and imply that any new principle, technique or 
strategy adopted should enable users obtain more pertinent, a wider 
range and timely information, presented in convenient forms so as to 
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save users' time and effort, and ensure a more efficient management 
of the information systems and services in question, than was the case 
prior to the application of the new technique, strategy, theory, or 
principle. 

3 NEW INFORMATION TECHNOLOGIES 

3.1 Library is a Growing Organism 

"Library is a growing organism" is Ranganathan's Fifth Law of 
Library Science. Here the term "Library" denotes the species of 
institutional forms created by society to manage information resources 

to provide information to people, in other words for the institu- 
tionalisation of information services. Its internal system is composed of 

information sources, personnel, information processing methods and 
techniques, facilities and equipment, and its users, outputs such as 

information products and services, together with its organizational 
structure and management, in other words, the hardware, software, 

brainware and firmware. 

The term "growing* is to be interpreted not only as change in 

physical dimensions but also in the sense of biological growth signifying 

a living organism, renewing constantly its internal system cells, evolving 

and adapting itself to the environmental changes. Information systems 

exhibit attributes of physical and biological systems [I]. 

Like any structure created by society, an information system, such 

as a library, is affected by changes in the institutional, local, national and 

international environment in which it operates. The environmental 
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elements include political, social, cultural, technological, regulatory and 

other influences. Hence, information institutions must have their 

antenna constantly fine-tuned so as to anticipate the emerging trends 

and changes in the environmental elements and their likely impact. They 

will then be able to (a) help people cope with the societal changes and 

shape the future; and (b) adapt themselves to those changes conducive 

to the optimal performance of their functions vis-a-vis the individual and 

the society. New information technologies (NITS) enhance the capacity 

of information systems to access a wider range, quantity, and forms of 

information and enable provision of a variety of information services and 

products to meet the needs of people to cope with change and thus satisfy 

Ranganathan's Laws of Library Science. 

Ranganathan defined 'book' as a trinity consisting of a 'soul', that 
is, the ideas embodied; a 'subtle body', that is, the language and mode 
of exposition and presentation of the ideas; and a 'gross body', that is, 
the medium in which the ideas are recorded andlor transmitted. The 
NITS have not only brought about many changes in the gross body, and 
in the form of presentation (text, graphics, images, audio, video, or 
combinations of these, and animation), in the methods of transmission 
of the messages, but also enable manipulation of the presentations with 
greater ease. But remember what people need and seek are the ideas 
and messages embodied (soul). Thus, Ranganathan's normative 
principles are valid in the changing information and communication 
technologies environment as well. 

3.2 Value-Added Information 

In the familiar information hierarchy triangle (Fig. I ) ,  as one moves 
up the hierarchy closer to end-users - decision makers, planners, 
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USERS: 
DECISIONS: PLANNING ... 

CLIENT SERVICES; ADVICE; 
RECOMMENDATIONS ... 
. . - .- - . . . . . . . . - .- . . .- . - . - . . .. . . .-- . - -. . -. . . . -. . . . 

STUDIES: ECONOMIC, MARKET 
CONSUMER, INDUSTRY ... 

COMPOSITES; TREND ANALYSIS; 
FORECASTS ... 

STATISTICAL ANALYSIS; 
CORRELATION STUDIES ... 

M 

I QUANTITY OF DATNINFORMATION --, 

SURVEY REPORT; STATE-OF-THE-ART 
REPORT ... 
- . . . . --- -. . -. . . - . -. . -.- - . - - . ---- - 

A 
T 
I 
0 
N 
I 
I 
I 

Fig. 1 

ANALYSIS; EXTRACTION; 

LIBRARYIDOCUMENTATION ACTIVITIES 
INFORMATION RESOURCES BUILDING, 

executives, researchers - the type of information and information 
products needed are of the value-added type, that is, analyzed, 
synthesized, evaluated and repackaged information, and there is a 
growing demand for these. Bibliographies in many subject areas are 
now more widely available on national, regional and global networks, 
online database services and CD-ROMs, but value-added products of 
local or institutional interest on specific objects need to be prepared by 
information specialists serving specific user groups at the institutional 
or local level. 
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NITS, among other things, can relieve library and information 
professionals of a good proportion of the routine and repetitive library 
tasks, such as, cataloguing and circulation, and also enable them 
perform other management functions more efficiently. Therefore, 
information professionals can devote more time and effort at providing 
value-added products and services. Provision of these calls for the 
design and development of specialized databases of the object- 
oriented type forming the basis for preparing value-added products, 
and knowledge bases for use in expert systems, intelligent information 
systems, decision support systems, etc. Such databases and 
value-added products can be developed with some of the widely 
available low-cost software, and the application of the analytico- 
synthetic methodology and the principles and postulates of the General 
Theory of Knowledge Classification. Until recently these postulates and 
principles, and the techniques of Facet Analysis and Analytico-Synthetic 
Approach have mainly been applied to bibliographical work and there 
again largely in the preparation of manual catalogues and biblio- 
graphies, indexes, subject headings, etc. Their application to machine- 
readable data-bases, particularly to object databases, knowledge bases 
and expert systems are more recent [37, 381. 

With the availability of low-cost powerful micro-computers and 

DBMS packages in the 1980's and the need to develop specialized object 

databases and information products thereof at the institutional level is 

becoming more widespread. 

The present report is largely based on the following earlier reports: 

"Design and development of object-oriented databases: 
application of the principles and postulates of the general 
theory of knowledge classification". A. Neelameghan, assisted 
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by Rahel Bekele. Addis Ababa: School of lnformation Studies 
for Africa, Addis Ababa University, 1994 April. [unpublished] 

"Application of Ranganathan's general theory of knowledge classi- 
fication in designing specialized databases". A. Neelameghan. 
Libri. 42 (1 992): 202-226. 

"Home-grown object-oriented specialized databases". A. Neelarneghan. 
In NIT92 5th lnternational Conference New lnformation Tech- 
nology ... Hong Kong, November 30 - December 2, 1992. 
Proceedings 1 edited by Ching-Chih Chen. Boston: Microuse, 
1992. p. 252-284. 

"Concept categorization and knowledge organization in specia- 
lized databases: a case study". A. Neelameghan International 
Classification 18(1991): 92-97 

4 WORKING DEFINITIONS 

Working definitions of selected terms used in this report are given 
below [35,51]: 

4.1 Entity 

An existent, for example, an object, an event, a process, a 

phenomenon, etc., in the real world or what is imagined in the abstract. 

An idea is a product of thinking, reflecting, imagining, etc. about 

an entity, formulated by the intellect by integrating with the aid of logic, 

a selection from the apperception mass, and/or what is directly 

apprehended by intuition. In the framework of this definition, the 
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meaning of the terms 'concept', 'thought', and 'notion' is each taken to 

be near-synonymous with the term 'idea'. 

4.3 Knowledge 

Knowledge is the totality of ideas conserved by human beings at 

any point in time, and in this sense, the term 'knowledge' is synonymous 

with the term 'universe of ideas'. 

4.4 Subject 

A subject is an organized or systematic account of an entity or 
group of entities (an idea or group of ideas) whose extension and 
intension are likely to fall coherently within the field of interest and 
comfortably within the intellectual competence and the field of inevitable 
specialization of a normal person. For example, 'Housing needs of 
metropolitan areas in transition', 'Planning for metropolitan areas', 
'Town planning' and 'Planning' is each a subject. For, the extension and 
intension of the totality of ideas comprehended by each of the 
combination of terms can form a coherent, comfortable and convenient 
field of specialization of a normal person. On the other hand, not all that 
is embodied in the Encyclopaedia Britannica taken as a whole can be 
deemed to be a subject as the totality of those ideas cannot be deemed 
to form a coherent, comfortable and convenient field of specialization of 
a normal person. It is a collection of descriptive accounts of a large 
number of subjects. 

4.5 Discipline 

A discipline is a branch of learning; or a subject that is taught; or 

a field of study. For example, Mathematics, Physics, Philosophy, 

Economics, and Sociology [73]. 
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4.6 Data Entity 

A data entity is a set of objects that share in common among 

themselves one or more attributes and about which a person or an 

organization may be interested in collecting descriptive data for use. 

The descriptive data thus collected is usually data on some attributes 

of the entity or 'attribute data'. For example, an urban planner collects 

descriptive data about the attributes of the spatial unit for which the plan 

is to be prepared, such as, attributes of the population, housing facilities, 

transportation facilities, educational facilities, etc. A company may 

collect descriptive data about market entity, such as, location, 

composition, competing products, distance from warehouse, etc., to 

enable proper planning of product promotion, marketing, pricing policy, 

and so on. Again, a hospital and the medical doctors record data about 

patient entity, such as, name, age, sex, family history, social history, 

patient's complaints, disease symptoms, clinical investigation results, 

etc., so as to facilitate diagnosis and treatment of the patient's illness, 

or other management action. Data entities may be related in one-to-one, 

one-to-many or many-to-many relationship. 

4.7 Data Model 

A data model is a schema to represent some real world entity using 

information concepts and structures. For example, in a database on 

Schools, the entity "school" may be represented by data attribute 

concepts, such as 'Level' (nursery, primary, secondary, etc.), 'Size' (less 

than 500 pupils, over 500 but less than 1500 pupils, etc.), 'Teacher-Pupil 
ratio' and so on. In a database on computers, the entity "computer" may 
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be represented by such data attributes as Type, Model, RAM size, 

Access timelspeed, Number of drives, Number of ports, Mass storage 

device, Monitor etc. 

Hierarchic, network and relational models represent stages in the 

evolution of data models with increasing capability for representing or 

handling the different kinds of relations among data entities. A database 

may conform to one or the other of the data models, although in an 

operational database there may be a mix of elements of two or more 

models. 

5 ANALYTICO-SYNTHETIC FACET TECHNIQUES 

5.1 In Mechanized Information Systems 

In normal persons, the facet approach is natural to the processes 

of learning and knowledge gathering about an entity, at the conceptual 

as well as practical planes. Application of facet analysis and structured 

representation of datalinformation about an entity in mechanized 

information storage and retrieval systems is not new. In the 1890s 

Herman Hollerith used holes punched in a card to represent or code 

respective attributes (e.g., age, sex) of each person (the object of the 

census) and used the same codes to retrieve the required data, for 

example, number of females, or number of persons above 60 years of 

age. In this manner Hollerith was using facet techniques though not 

explicitly stated so. The state-of-the-art of such techniques in 

mechanized information systems in the 1950's and early 1960's was 

presented in the papers contributed to the International Conference for 
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Standards on a Common Language for Machine Searching and 

Translation, Cleveland, Ohio, 1959 [31], the FIDJIFIP Joint Conference, 

Rome, 1967 [56], and other documents. Three papers by Ranganathan 

and one by S. Parthasarathy contributed to the Cleveland Conference 

dealt with faceted classification and analytico-synthetic methodology. In 

the paper Natural, Classificatory and Machine Languages, Ranganathan 

discussed analytico-synthetic method, and the postulational approach, 

pointing out the advantages of using classificatory language as a bridge 

language, it being "more economical to make the machine translate this 

by-product of isolate numbers into the code symbol of the machine 

language than to make facet analysis independently and translate 

directlyfrom natural language." In Classification andRetrieva1- Problems 

for Pursuit, Ranganathan identified several problems relating to facet 

analysis that "are of vital interest to work in machine search." In their 

papers Classifying, Indexing, Coding and Faceted Classification as an 

Approach to Machine Coding, by Ranganathan and Parthasarathy 

respectively, suggest the use of faceted class number for machine 

coding and in search. 

Information storage and retrieval systems in the engineering 
fields, especially on equipment and machines, involved design of 
object-oriented information bases, exemplifying in some cases the facet 
approach. A good example of an object-database design using a facet 
approach is the report on an information retrieva! system on Internal 
Combustion Engine, by Kinzo Tanabe, presented to the above 
Cleveland Conference [65]. Researches on designing information 
systems, indexing, concept representation and related areas, carried 
out at the Center for Documentation and Communication, School of 
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Library Science, Western Reserve University, Cleveland, during this 
period are noteworthy contributions to the analytico-synthetic approach 
in mechanized systems. During this period, the use of faceted schemes 
of classification, such as the uDc (Universal Decimal Classification), in 
computerized systems is exemplified in the work of Freeman and 
Atherton [20,21] and K. Schneider [59] and in some of the papers 
contributed to the International Symposium on UDC in Relation to Other 
Indexing Languages, 1970 [27]. Schneider's design of information 
systems to support cancer research, exemplified the analytico-synthetic 
approach in computerized systems. 

In the chemical sciences, information systems describing 

chemical substances by their physical, chemical, and structural 

attributes and searches in the related factual databases using a combi- 
nation of these attribute names also exemplify the faceted methodology. 

The GREMAs system described by Fugmann (1 983) [223 is an example. 
Also, information systems in pharmacology and medicine have used 

similar techniques and tools. Databases of case records of hospital 

patients, land records, etc. use facet methodologies in developing object 

databases. 

Object databases, on a variety of objects - gene banks, plants, 

national parks, museum objects, rocket engines, and rocket launch 

vehicles and other machinery - have been developed. The data 

structures in most of these systems manifest the faceted approach. 

Ranganathan's work, beginning with the design of the Colon 

Classification in the 1920's (and its successive editions) [46], the formu- 

lation of a philosophy of classification [50], the analytico-synthetic 
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methdology based on the postulates and principles of his General 

Theory of Knowledge Classification [51] and elaboration of the Chain 

Indexing [54], provided for a sound theoretical basis for the organization 

of subjectslknowledge and for analytico-synthetic facet methdology [64]. 

In the late sixties and the seventies, singificant developments 
l~ave been reported on indexing systems (pre-coordinate and post- 
coordinate indexes) and vocabulary control methods and tools such as, 
classification schemes and thesauri some of which are based on facet 

analysis. Work of the cRG (Classification Research Group) in u.K., and 
more particularly researches relating to the classification and indexing 
aspects of the British National Bibliography, the British Technology 
Index, development of PRECIS [04], the Thesaurofacet, etc. are 
noteworthy contributions [02]. Ranganathan's facet methodology and 
the associated analytico-synthetic approach had an influence on the 

work leading to these developments [45]. 

In 1963, Ranganathan formulated a methodology for the in-depth 
classification of micro-subjects (specialized and complex subjects with 
many facets and component isolates) based on the systematic 
application of the postulates and principles of the General Theory of 
Classification and analytico-synthetic method [47]. His associates at 
the Documentation Research and Training Centre in Bangalore, India, 
designed and developed schemes for in-depth classification and 
indexing of micro-subjects in a number of fields 1571. 

In the late sixties, a computer-based method for synthesis of 

faceted class numbers given the facet-analyzed terms of a subject 

representation and for translation of a faceted class number to faceted 
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feature-headings (subject headings) from which Kwoc and pre- 

coordinated indexes could be generated, was developed [44,71]. 

5.2 Indexes 

Information storage and retrieval systems find it useful to provide 

alphabetical subject indexes as a means of fast access to the 

information contained in databases. The subject index may be a part of 

a single inverted file (author, title, subject, etc.) or a separate file. The 

helpfulness of the subject index entries to users depends in a large 

measure on how adequately the subject content (ideas) of each 

document (if a bibliographical database) or the data about the entity 

described (if an issue or object-oriented database) has been analyzed 

and represented precisely and comprehensively in the index struc- 

tures/expressions. In this work, the analytico-synthetic procedure can 

be useful as already indicated above. Chain Procedure is one such 

technique based on the analytico-synthetic methodology [54]. 

In the first formulation of Chain Procedure in 1937, the subject 

index entries were derived from the corresponding Colon Class Number. 

As the latter was based on facet analysis of the subject of the document, 

each component idea and to some extent the nature of relationship 

among the ideas, could be represented in the class number. Hence, the 

subject index entries could be made to represent, as precisely as 

desired, the specific subject@) of a document. But when Chain 
Procedure is applied to a class number that does not represent all 

component ideas of the subject, it leads to subject index entries that are 

less precise and therefore less helpful in retrieval. 
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In a paper, Ranganathan [53] clarified that the work of facet 
analysis of the subject of a document and expressing it precisely by 

analysis and synthesis of the component ideas using relevant postulates 

and principles for mapping the specific subject onto a data model for 
linear representation, must be done before a class number is assigned 

according to a scheme for classification and that the expression of the 
specific subject could be used to derive subject index entries. Thus, 
derivation of subject index entries was clearly separated from the class 

number. POPSI or Postulate-based Permuted Subject Indexing, explicitly 

uses facet analysed subject strings based on the General Theory of 

Knowledge Classification, to derive pre-coordinated index entries 
[06-101. 

Using precise expression(s) of the subject(s) or information on the 

object or issue discussed, a variety of index entries of the Kwoc, PRECIS, 

and POPSI type can be computer-generated. Work on POPSI led to 
techniques for the computer-generation of various types of indexes and 

vocabulary control tools, such as, thesaurus and classaurus from the 
faceted strings [ I  5-1 8,32,33, 62,631. 

The facet analyzed expression of subject can be used in the 

database records instead of, or in addition to, descriptors. In query 
analysis and information retrieval the helpfulness of the analytico- 

synthetic approach and facet analysis has been demonstrated 
[24,26,28-30,721. Experiments on knowledge-based systems, expert 
systems, and user interfaces have shown the use-fulness of facet 

analysis and the analytico-synthetic methodology in such systems 

[26,70,71] 
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6 DATA MODELS AND CLASSIFICATION MODELS 

6.1 Similarity 

It is noteworthy that there is a parallel in the evolution of classifi- 
cationlindex language models (e.g., hierarchic, faceted, relational, 
freely-faceted) with the evolution of data models (hierarchic, network 
and relational). The main reasons for their development are more or 
less similar. Rapid and new developments in the universe of knowledge 
not only give rise to new ideas and subjects but also change the rela- 
tionships and give rise to new relationships among existing ideas and 
subjects. These call for interpolation of new intermediate divisions in 
existing hierarchy of concepts, without restructuring the whole system 
of representation of ideas in a scheme for classification or data structure. 
Further, a concept may be related to other concepts in different 
hierarchies; and a variety of non-hierarchic associative relationships 
among concepts should also to be provided for [51]. In this regard, the 
postulates and principles of the General Theory of Knowledge 
Classification used in the semantic categorization and linking of 
categories according to the type and strength of the relationship or 
strength of bond, are helpful in designing databases for specific 
knowledge areas (i.e. specialized databases) [37,38,43]. 

6.2 Relational Database Model 

There are features common to the relational data model and the 
structured representation of subject/information about entity according 

to the analytico-synthetic facet model. 

The relational data model concept developed by Edgar F. Codd 
[14, 231 has its basis in set theory. In the relational model (RM) entities 
are represented in the form of tables, the table being named a 'relation' 
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in mathematics and hence the name of the model. Generally, a relational 
database consists of three parts: the structural part defines relations of 
data and their interrelations. The integrity part assures that each 
occurrence of a relation is unique. The manipulative part provides 
operators for processing relations [I I]. Structurally, the relation consists 
of columns and rows. The column part of the relation refers to the entity 
attributes. Each of the attributes has values selected from its permissible 
domain (for example, for the attribute gender the permissible domain 
may be 'female' and 'male'). The value of the attributes form a number 
of rows in the table. A single row, usually known as a 'tuple' (or n-tuple) 
in the RM, represents a distinct entity as shown in the following table for 
Population: 

Name# RHHH* Sex Age Religion Sect 

T. Raghavendra Head Male 63 Hindu Brahmin 
T. Rohini Wife Female 57 Hindu Brahmin 
T. Srinath Son Male 22 Hindu Brahmin 
Abdul Ahmed Head Male 52 Moslem Sunni 
Nuriya Wife Female 48 Moslem Sunni 
Halim Abdulla Son Male 21 Moslem Sunni 

*RHHH : Relation to head of household 

Similarly, for relational table for Farm For esty: 

Forest Species Area Yield Value Expend Year 
div.# (hec) (ton) (000$) (000$) 

Palaghat Teak 36 250 5000 235 1984 
Trichur Bamboo 27 150 325 125 1984 
ldukki Eucalyp. 28 145 1234 345 1984 

The relation is a collection of similar tuples or a subset of the 
cartesian product of the underlying domains. 
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A relation scheme is a list of relation name and attributes.Thus, 
the relation scheme for Population can be: 

Population scheme (name:string, RHHH:string,sex:string, 
age:integer,religion:string, sectstring) 

The relation scheme for Farm Forestry can be: 

Farm forestry scheme (Forest divn. : string, species:string, 
area: integer, yield : integer, value: 
integer, expenditure: integer, year: 
integer) 

Each occurrence of entity type in the relation should be uniquely 
identified. An attribute that has no repeated value on different tuples in 
the relation can be considered as an entity identifier. Such an attribute 
used for uniquely identifying each entity in the relation is denoted as a 
'Primary key', usually positioned in the first column of the relation 
(marked with an #) and has a unique value. On the other hand, a non-key 
attribute can have repeated value. 

In the above table the attribute 'name' representing a person is 
deemed a primary key in the population relation. The primary key has a 
dominant role in the relation in that if the value of the key attribute is 
changedldeleted, all of its other values should be changed or deleted 
from the relation as the case may be. 

In a faceted structure representing the information about an entity, 
especially according to the postulational approach, &he Primary key will 
be equivalent to the Personality isolate or the Object of Study, and the 
data attributes will be equivalent to Property isolates, giving rise to 
Entity-Property relation. The generalized subject structure model (See 



Neelameghan 

Chapter 2, page 52) recognizes also other types of relations between 
the Primary Key (Personality isolate/Object of study) and the associated 
concepts. 

6.3 Object-Oriented Analysis and Design 

The approach to conceptualizing reality in Object-oriented 
Analysis and Design (oOAD) of databases has several features similar 
to that of the process of conceptualizing reality for designing a scheme 
l'or classification for a specific subject or information about an object [05, 
581. 

In OOAD the computer is adapted to the characteristics of the 
problem unlike in the procedural approach. Such analysis is inde- 
pendent of programming languages. This is also the basis of the 
postulate-based analytico-synthetic approach. 

The basic construct in OOAD is objects. An 'object' represents or 
corresponds to a physical or conceptual entity in the real world 
considered in the problem. For example, in simulating queuing at a 
manually operated circulation desk in a library, the users, the documents 
borrowed, the documents returned, the personnel at the circulation 
desk, the book card, the borrower identification, etc, can be the objects, 
some of whose attributes may be relevant to the study. Also, the library's 
policy and rules regarding circulation of different kinds of materials, 
over-due charges and other aspects may also be objects of the problem. 
The entities share one or more attributes in common among 
themselves. The attributes, including behaviour and functions, are 
modelled and represented by an object in the programme. Which 
attributes are to be taken into consideration depends upon the problem 
(purpose) in question. Appropriate attributes of objects are used or 
evoked by sending a message to the objects. Some basic features of 
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objects in OOAD are identity, classification, inheritance and polymorphism. 
These are also basic concepts in classification theory and practice. 

'Identity' refers to the delimitation of boundaries and distinguishing 
each object from all others considered in the problem while each may 
share one or more attributes in common with other objects. (see Sec. 
6.4) For example, consider duplicate copies of a book in a library. 
Attributes, such as name of author, title, subject, date of publication, etc. 
will be common to all the copies of the book (object). But physically they 
are distinct objects and should be so identified by their different 
accession numbers, copy numbers, etc. Such a distinction may not be 
essential to serve a user who is interested in the subject of the book, 
but is necessary in circulation transactions, in acquisition and payment 
for purchase of the copies. 

'Classification' is used in the conventional sense of grouping 
entities (objects) to form classes. The objects in a class share properties 
in common. For each problem relevant attributes are selected to form 
classes. Each object then represents an instance of the class in which 
it is grouped. 

'Inheritance' is the formation of hierarchic classes of successive 
levels, that is superordinate and subordinate or sub-classes. A subclass 
is of greater intension and lesser extension than its immediate 
superordinate class. Hierarchic relations such as master-servant, 
genus-species, father-son, whole-partlportion are recognized. 

An object-oriented operation is 'polymorphic' if it evokes different 
behaviour when applied to different classes of subjects. Therefore, 
there are different procedures/methods of implementing an operation 
on different classes of objects. As an instance, in graphics application, 
the 'draw' operation will have different procedures for different shapes. 
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Applied to the class line the draw operation will draw a line whereas 
when applied to the class circle it will draw a circular shape. 

In the General Theory of Knowledge Classification there is a 
parallel to polymorphism. For example, the concept 'construct' has the 
seminal meaning of ''to build", but applied to different classes of entities, 
for example, "house", "triangle", "sentence" at the phenomenal level, the 
result differs. 

The above brief description indicates that the OOAD approach has 
features common to the process of identification, categorization and 
organization of information concepts for representing reality in 
designing a scheme for classification conforming to a model (hierarchic 
or faceted). Hence, several of the postulates and principles and 
techniques of the General Theory of Knowledge Classification, for 
example, the analytico-synthetic methodology, the canons for 
characteristics, postulate of fundamental categories, etc, can be helpful 
in OOAD (see below). 

6.4 Demarcation of Subject Fields 

Thinking about and communicating an idea or a body of ideas 
about an entity presupposes cognition of that entity. It involves 
demarcating or discriminating that entity from other entities. This 
means recognizing a boundary about that entity. In the physical world, 
the sensory experiences, e.g., visual, auditory, and tactile, provide for 
such discrimination. In intellection, the boundary may be created, that 
is, discrimination may be done by recognizing the dissimilarities in 
attributes (that is, by using differentiating attributes or characteristics) of 
the entities - the basic principle of classification. The definition of 
'subject' (Sec. 4.4) conforms to such requirements of the cognitive 
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process. The creation of boundaries among component ideas of a 
subject can lead to the formation facets [OI ,03,12]. 

The universe of knowledge is ever-changing; it is developing at 
an increasingly faster rate. The nature of inter-relationships among 
entities may change and new kinds of relationships may be recognized 
from time to time by subject specialists. The grouping and demarcation 
of ideas into fields of study/subjects acceptable to specialists a few 
decades earlier lose their sharpness while new fields and/or 
relationships over-lapping and criss-crossing older boundaries arise 
from time to time. Nevertheless, the basic principle that any scheme for 
organization of subjects or component ideas within a subject, that is, 
mapping of the ideas should be compatible with the perceptionlmapping 
of ideas and subjects by specialists in those fields, holds good. This 
implies that database design should be based on a conceptual data 
model that parallels human information seeking behaviour (cognitive 
model). 

Another aspect of the proliferations in the universe of ideas is that 
the range of search among information sources, for example, docu- 
ments or their surrogates in manual catalogues or machine-readable 
databases, for information on a specific subject should be narrowed 
down to a convenient and viable range. This has been discussed 
elsewhere in the framework of studies on modes of formation of subjects 
and the concept of Basic Subjects [25,40]. 

6.5 Generalized Subject Structure Model 

Mapping of component ideas of a subject, whether for designing 
a scheme for classification, for classifying subjects, for query analysis 
for search and retrieval, or in database design is based on subject 
representation. Essentially representation of a subject or of information 
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about an object involves analysis of the subject or the information about 
the object into component ideas, recognizing the nature of relation- 
ships among them and representing or mapping these as data 
structures, subject index entries, subject headings, class numbers, and 
other surrogates, that is, assembling the constituent elements in a 
pattern/model compatible with the perception of users/specialists in 
the subject concerned. This process is equivalent to transforming the 
multi-dimensional configuration of the subject for uni-dimensional 
representation. 

In the process of such mapping every immediate-neighbourhood 
relation identified among the component ideas of every subject and 
among all subjects is to be kept invariant. This is not possible in practice 
in a linear representation. However, Ranganathan's General Theory of 
Knowledge Classification presents a cognitive model of subject 
structure that is economical, providing more information about the 
subject with less cognitive effort [01,03,12]. 

The generalized model for structuring of subjects based on the 

postulate of Absolute Syntax [41,34,49] (See Chapter 2, page 67) 

(a) conforms to the definition of subject (Sec. 4.4); 

(b) helps to minimize the range of search1 browsing necessary in a 

set of records so as to zero-in on the specific subject(s) of interest 
to the user at the moment, because of the heuristics provided 
(cybernetic hunting); 

(c) the power to discriminate/distinguish between specific subjects 
falling in different subject areas rests with the first component in 
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the linear representation of subject, namely, the 'Object of Study' 

or Personality facet (cf. relational data model); and 

(d) is object or entity-oriented (cf. Object-oriented Analysis and 
Design), implying that information seekers in general are 
interested in information about the attributes (Properties) of an 

object or entity (concrete or abstract) with a view to using, or 
manipulating, or changing the attributes; or in finding out which 

object(s)/entity(ies) possess given property(ies), or particular 

values for the selected attributes. Examples: 

(1) From a database on Medical Syndromes, doctors may wish 

to know which 'disease(s)' manifests the following combi- 

nation of attributes or symptoms: 

congenital; cyanosis; clubbing of fingers and of toes 

(2) From a database of hospital Patients records, doctors may 

wish to get information as to which 'patient(s)/disease(s)' 

show a particular symptom or a combination of given 

symptoms. 

(3) From a database of socio-economic development indicators 

for the constituent states of a country, planners ~r~researchers 

may wish to know which Constituent States have particular 

values for a given set of indicators. 

(4) From a database of profiles of small enterprises, users may 

wish to know alternative means of financing small enterprises 

in a particular country or state or may want comparative data 
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on small enterprises in a particular area (e.g., State in India) 

receiving following types of funding andlor subsidies: 

Term loan, State subsidy, Promoter's share, Soft loan, Seed 

capital, Development loan, Deferred payment loan, IFCI 

subsidy, IDS1 subsidy, EDP subsidy, DIC subsidy etc. 

7 ANALYTIC0:SYNTHETIC METHODOLOGY APPLICATION 

The postulates and principles of the General Theory of Knowledge 

Classification, especially facet analysis and the analytico-synthetic 
approach to it, constitute a basis for and have several applications in 
the design and development of information storage and retrieval 

systems (see Fig. 2 in Annex 1; and Fig. 3 in Chapter 2, page 52). 

7.1 Organizing Ideas in Specialized Databases 

Concept categorization and knowledge organization are used, in 

one form or another, in knowledge bases (e.g., specialized and object 
databases). Such organization of concepts also helps in recognizing the 
types of interrelationship that may exist among concepts in the particular 
subject domain, and in linking them accordingly with a view to assisting 
users browse and navigate more conveniently in the knowledge base; 
and in presenting the retrieved records or ideas in a sequence helpful 
to users. 

7.2 Help to the Heuristic Process 

Thinking about and communicating ideas about an entity will be 
more effective if the account about the entity is systematized or 
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structured. A similar communication process takes place when an 
information seeker is perusinglexamining records in a database, that is, 
between the user and the records (purported to map real world entities 
using information concepts and structures). Therefore, the organization 
and structuring of information in each record and those of the records 
retrieved in response to a query taken as a whole should preferably be 
compatible with .the perception or mapping of the real world by 

specialists on the entity (subject specialists) as already mentioned. 
Such a presentation of information can contribute to enhancing the user- 
friendliness of the system. The analytico-synthetic method based on 
postulates and principles is helpful in deriving a consistent concept 

categorization and knowledge organization in databases and in the 

outputs thereof. The resulting representation of entitykubject has a 
higher heuristic value in browsing and to zero-in on the specific 

entitylsubject the user is interested in at the moment. The facet syntax 
so arrived at is deemed to parallel more closely the way in which a 
majority of normal persons arrange the component ideas of a subject 
when thinking, communicating, and/or seeking information about the 

subjed. Hence, users are likely to find the system more user-friendly 

than is the case if the descriptors are placed any which way like 'peas 
in a bag', other aspects of the system remaining the same [19]. In the 
database consisting of case histories of hospital patients, developed by 
doctors who are also users of the system and who have not had any 

prior exposure to the postulates and principles of the General Theory of 
Classification or to analytico-synthetic method, the grouping and 
organization of the database fields and their preferred sequence 
conformed to what would have been arrived at by applying those 
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principles and methods. (see Sec. 10.2) A similar preference by 
specialists in forest resources management database has been noted 

[35,38]. (see Sec. 1 0.4) 

The analytico-synthetic approach has been used in con- 
ceptualizing, mapping and visualizing in a convenient framework1 matrix 
the issues/concepts/data entities of interest to specialists such as 
energy resources planners. The frame-work could be translated into 
fields of a database or schedules in a scheme for classification. Exam- 
ples are given in Sec. 10.3. These and other examples of organizing 
concepts in knowledge bases of expert systems confirm that the 
principles and postulates of the General Theory of Knowledge 
Classification make explicit the sequencing of component ideas in the 
thinking process of specialists. Hence they can serve as general 
guidance for arriving at a consistent and helpful organization of ideas in 

specialized databases. 

7.3 Designing a Scheme for Classification and a Database 

7.3.1 Parallel Steps 

Designing a database is the process of arranging the data fields 
needed in one or more applications into an organized structure. The two 
phases of database design are: Logical database design, and Physical 
database design. 

Logical database design is an implementation-independent 
exercise performed on the fields and relationships needed for one or 
more applications. It is independent of any particular database model, 
such as, hierarchical, network, or relational model. It describes the 
users' view of the data. 
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Physical database design is an implementation-dependent 
exercise using the results of the logical database design. It usually 
conforms to a database model and may be constrained by the capacity 
and capabilities of the software, hardware, tools and techniques 
available at a given point in time. 

The designing of a scheme for knowledge classification also has 
a logical phase, designated by Rangananthan as work in the ldea Plane. 
This is application-independent, whether a scheme for macro-thought 
or one for micro-thought, the notation systems, etc.). It is also 
independent of any classification model such as, hierarchical, faceted 

or freely-faceted model. It presents an ideal view of knowledge 
organization required by users. 

The implementation or physical design phase of designing a 
scheme for classification uses the results of the work in the ldea Plane 
(logical phase), conforms to some model, and may be constrained by 
the notational system used in achieving the findings of the ldea Plane 
(the logical phase). Ranganathan discusses such constraints and 
inhibitions imposed by the notational system on the ldea Plane in his 
paper on the methodology for the design of depth classification schemes 
for micro subjects [47]. 

The steps in identifying and delimiting data entities, their attributes 
and relationships among them (in relation to the needs of potential 
end-users) and mapping these on to a data model are similar to those 
for representing information about reality in designing schemes for 

classification of subjects or a knowledge domain. 
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Ranganathan's General Theory of Knowledge Classification 
recommends [51] demarcating the work of designing a scheme for 
classification into three planes - ldea Plane, Verbal Plane, and 
Notational Plane. Such a demarcation can also be usefully applied to 
the work involved in designing databases. The major steps in the three 
planes of work are similar in both cases as shown in the table below. 
The work preceding each of the steps is also similar in the two cases. 
Hence, the applicability of the postulates, principles and the related 
analytico-synthetic method of the General Theory of Knowledge 
Classification to the design and development of specialized databases 
not only in theory but also in practice. 

Designing Database Designing Scheme for 
Classification 

ldea Plane 

1. Identifying data entities 1. Identifyingldefining the subject 
about which attribute data domain for which the scheme for 
are to be collected for use classification is to be designed. 

2. Selecting attributes of data 2. Selecting attributes of the entities 
entities of interest to poten- constituting the subject in relation to 
tial users. users' interests. 

3. Selecting data model, a 3. Sele cting classification model 
scheme to map the entities, (hierarchic, faceted, freely faceted) 
their attributes, their relation for mapping information about the 
ships (hierarchic, network, entities (concepts/isolates). 
relational, or a mix of these). 
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-- - 

Designing Database Designing Scheme for 
Classification 

4. Groupingldividing the data 4. Groupingldividing the concepts1 
entities by their common attri- isolates by their common attributes 
butes and differentiating attri- and differentiating attributes 
butes (characteristics). (characteristics). 

5. Organizing, arranging the 5. Organizing, arranging ttie groups 
groups, subgroups and units sub-groups and isolates derived at 
derived at step 4. step 4. 

Verbal Plane 

6. Naming fields and data 6. [Work in the verbal plane]. 
elements 

Notational Plane 

7. Assigning tags, coding ... 7. [Work in the notational plane] 

Specification of indexing parameters, of search strategies, of data 

display etc., is essentially dependent on data entities selected and data 
collected on them. A data entity and related attributes can constitute a 

field, each field with its contents or value thus representing a part of the 
database. The information content of a database may be divided into 
fieldslsubfields by relevant commonldifferentiating attributes or charac- 
teristics of the entities. In this process, the Canons for Characteristics 
and the Canons for Succession of Characteristics are helpful in prepar- 
ing Field/Data Definition Table (see Sec. 7.4). 

7.3.2 Application of Canons of Classification 

The Canons for Characteristics are: 
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Canon of Differentiation 
Canon of Relevance 
Canon of Ascertainability 
Canon of Permanence 

In a database on local lands for use by the land records office, 
selecting characteristics such as 

Registration number Us e of land 
Name of owner Area of land 
Type of land Location of land 

conforms to the Canon of Differentiation and to the Canon of Relevance. 

In a database on chemicals for use by chemists, selecting such 
characteristics of division as: 

Molecular weight Solubility in water 
Melting point Solubility in alcohol 
Optical rotation Molecular formula 
UV maxima Structure 
NMR Derivatives 

conforms to the Canon of Differentiation and Canon of Relevance. 

If the same database is also to be used by pharmacologists and 

medical personnel, additional characteristics, such as: 

Medical uses Side reactions 
Mean lethal dose Antidotes 
Pharmacology 

will also be relevant. 
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The Canon of Relevant Succession requires that the application 
of two or more characteristics in succession should give rise to a 
sequence of sub-divisions of the universe of entities helpful to a majority 
of the target users. 

In a database on on-going projects, the characteristics 

Date of proposal Date of starting 
Date of revision Expected date of completion 
Date of approval Actual date of completion 

are relevant and their application in the sequence given above orga- 
nizes the data in the chronological sequence of the events and is 
therefore deemed to be helpful to a majority of the users. 

In a database on coal supply system, the characteristics 

Source Transport 
Extraction method Distribution 
Refining method . End use 

are relevant and the sequence of their application as mentioned above 
parallel the sequence of operations and the resulting organization of the 
information segments is deemed to be helpful to a majority of the users 
of the database. 

The Principles for Helpful Sequence of Facets and of Isolates are 
helpful in the organization of information retrieved from a database [39]. 

In 1963, as mentioned earlier, based on analytico-synthetic 
procedures and the generalized freely-faceted model of subject, 
Ranganathan formulated a practical procedure for designing scheme 

for classification and for classifying micro subjects in great depth and 
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detail. The technique, further refined principally at the Documentation 
Research and Training Centre, Bangalore, India, proved to be a 
powerful tool for the analysis, synthesis and representation of even very 

minute subject areas, thus providing a map of the subject acceptable to 
specialists in the entitylsubject. At that time, the technique appeared to 
be beyond the needs of document classification and indexing in libraries 
and complex to handle manually. With the availability of powerful 
micro-computers and DBMS packages the methodology is proving to be 
valuable in creating object data bases, and knowledge bases for expert 

systems. For example: 

A scheme for depth classification of subjects in Motor Vehicle 
Production Engineering was designed in 1967 [42] applying the 
analytico-synthetic methodology. Using the characteristics as fields and 
sub-fields in a database on the subject, the data in each record and in 
the output could be organized to conform to the principles of helpful 
sequence. The output is a structured abstract, the information on the 
constituent ideas being arranged in a sequence acceptable to motor 
vehicle design and production engineers. Detailed indexes could be 
generated. (see Sec. 10.1) A query, such as, 

Which Motor Car uses Synchromesh Gearbox and Rear 
Suspension composed of Cylindrical Helical Spring and Tele- 
scopic Damper? 

can be responded to quickly. 

7.4 Decisions on Object, Fields, Data Elements 

A database is made up of one or more files; a file is made up of 
one or more records; a record may be made up of one or more fields 
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and a field may be made up of one or more data elements. A designer 
of an information system may begin with deciding on or defining what 
data elements should make up which field using the findings of an 
analysis of user needs, organizational analysis, the type of data model 
adopted and other parameters. Which set of fields should make up a 
record is another decision to be taken. The Canons for Characteristics 
and the postulate-based analytico-synthetic methodology are helpful in 
these decisions. 

In a specialized database, generally each record consists of one 
or more fields each providing informationldata about one or more 
attributes relating to an object (Personality facet) and on methods of 
studying or manipulating them, as illustrated in the following Object 
databases: 

Database Object of study Master Record Fields: Attributes 
odor Devoted to of 

Forest resources 
management 

Market for 
nonconventional 
energy 

Biogas 
equipment 

Syndromes 

Patients records 

Toxicity of 
chemicals 

Small industries 

Forest division 

Nonconventional 
energy source 

Biogas 
equipment 

Syndrome 

Patient 

Chemicals 

Small industry 

Forest division 

Energy source 

Biogas 
equipment 

Syndrome 

Patient 

Chemicals 

Small industry 

-- -- 

Forest division 

Market for 
energy source 

Biogas 
equipment 

Syndromes 

Patient 

Chemicals 

Small industries 
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This amounts to selecting the 'principal component' in a database 
design using the relational model discussed above. 

7.5 Organizing FieldsIData Elements in a Field Definition 
Table 

For a machine-readable database arranging the fieldsfdata 
elements in a particular sequence in the Field Definition Table (FDT) or 
Data Dictionary may not appear to be important as any desired 
sequence of the fields and data elements can be obtained in the output. 
Even predefined output formats can be used for the purpose even if the 
fields are not arranged in any particular sequence in the FDT. However, 
organizing the fields in the FDT in a helpful sequence has its advantages. 
First, it can provide a structured overall view of the information about 
the entities described in the database such that the relationships among 
them can be more easily perceived; second, the interpolation of new 
fieldsfsub-fields or characteristics of division or sub-division will be 
easier when the structure of the information base is 'visible' and the 
relationship among the segments clearer; third, gaps in the information 
content of the database can be more easily identified and the 
exhaustiveness or completeness of coverage can be assessed; and 
fourth, if the fields are arranged in a helpful sequence, it will help 
decisions on splitting the information into two or more records or 
databases, if necessary, and linking of whole records or specific fields 
thereof as may be necessary to serve the needs of different groups 
of user and at the same time be able to make a more optimal use of 
computer resources. 

A number of Principles for Helpful Sequence of Facets and of 
isolates (unit concepts) in an array formulated by Ranganathan are 
available [39,51]. These can be used in the arrangement of fields in the 
database and its FDT. When the number of fields to be organized is large, 
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the application of a Principle of Helpful Sequence may be tedious. It will 
be helpful first to group the fields into broad categories and arrange 
these groups in a helpful sequence applying one of relevant principles 
of helpful sequence; then the fields in each sub-group may be arranged 
using relevant principles. This Group Strategy can be applied to any 
sub-group if the number of fields within it is large. For example: 

In the database of hospital Patients records, each attribute of the 
patient given in the case history sheet and enumerated in the FDT was 
correlated with one or other of the Five Fundamental Categories 
postulated by Ranganathan, namely, Personality (P) or the object of 
study taken as a whole, Property (M) or attribute of the object of study, 
Energy (E) or external action, Space (S), and Time (T), and the fields 
arranged applying the principle of decreasing concreteness or PMEST 

sequence. Thus, 

1. Patient's identity and administrative information 
2. Patient's general background 
3. Patient's complaints 
4. Signs/symptoms 
5. Interrogation 
6. Investigations/Examination findings 
7. Treatment 
8. Follow-UP. 

Attribute groups 1 and 2 correlate with the whole object, that is, 
patient as a whole; groups 3 and 4 correlate with properties of the 
particular state of the patient, namely, illness; groups 5 to 8 correlate 
with external action. A similar sequence of the groups can be arrived at 
by using the Principle of Later in Time instead of the Principle of 
Decreasing Concreteness. As mentioned earlier, such a sequence was 
the preferred sequence of fields in the case history sheet used in 
hospitals. 
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Where the number of attributes within a group is large, a similar 
strategy can be followed for that group. In the FDT for a database on 
Forest Divisions of a specific geographical area, the first grouping of the 
fields is by district; the attributes of the forest division of each district are 
grouped using a relevant principle of helpful sequence; and within some 
of these sub-groups there may be further divisions and groupings. (see 
below) 

Level 1 Level 2 Level 3 

Division: Attributes of Division 
Districts [arranged by [arranged by using 
Spatial Contiguity Correlation technique 
principle] and Decreasing 

Concreteness principle] 

Headquarters 
Location 
Area 
Elevation 
Peaks 
Rivers 
Reservoirs 
Hydro-electric proj. 
Irrigation proj. 
Temperature 
Rainfall 
Forest types 
Farm forestry 
Population 
Number of schools 
Number of hospitals 
etc. 

Ranges 
[arranged by using 
Spatial Contiguity 
principle; attributes of 
each range arranged 
by using Correlation 
technique and 
Decreasing 
Concreteness 
principle] 

Name 
Headquarters 
Ranger 
Population 
Number of sections 
Number of beats 
etc. 

Another method of grouping is to correlate the attributes to the 
steps in the study of a system and to organize the groups in the 
sequence of the steps [39]. 
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7.6 Mnemonics 

Ranganathan proposed four kinds of mnemonic devices for use 
in constructing isolate numbers and whole class numbers. They are: 

Seminal mnemonics, Systematic mnemonics, Scheduled mnemonics, 
and Verbal mnemonics 1521. These concepts can be usefully applied in 
database design, especially integrated databases and vocabulary 

control tools. 

An integrated database may hold records diescribing different 
kinds of entities, some of whose attributes may be common to two or 
more entities. Users often wish to retrieve information on related entities 

quickly or concurrently in response to a query without having to change 
databases and reexecuting the query again and again. Integration of 

records into a single database facilitates such concurrent search and 
retrieval. Devices such as hypertext links and multiple window displays 

are also used for similar purposes. 

Cognate and similar ideas occur in different contexts and may 
have different verbal designations, that is, in the idea plane there is 

equivalence of ideas in the different contexts, but in the verbal plane the 
names are different even in the same language. This equivalence of 

ideas at the near-seminal level formed the basis of Ranganathan's 
system of seminal mnemonics. The concept of polymorphism in 
object-oriented analysis and design mentioned in Sec.6.3 is similar to 

the concept of seminal mnemonics. Examples: the concept 'Correction' 
occurs in the context of proof-reading, navigation, and surgery; the 
concept 'Construction' occurs in the context of building construction, 
sentence construction in language studies, in geometry, etc. If the 
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seminally equivalent concept is assigned the same isolate or class 
number, the same number can be assigned if an equivalent idea arises 

in future in a different context. If one uses the number (for the concept) 
already enumerated (say, in classification schedule) then the principle 
of Scheduled mnemonics will also be conformed to. This will ensure 
consistency even when different persons assign numbers or codes. 

Let us consider fields for databases of documents (bibliographic 
database), profiles of research projects, of institutions, of specialists, 
and of events. 'Name of Person' field occurs in all of these although with 
different designations: Personal Author (bibliographic database), Project 
Leader (research project database), Head of lnstitution (institution 
database), Name of Person (database of specialists), and Organizer of 
Event (events database). Similarly, 'Name of Corporate Body' as 
Corporate Author (Bibliographic data-base), Performing Institution 
(research project database and events database), Affiliation (data-base 
of specialists); 'Date of starting' as Starting Date (research project and 
events databases), Date of Establishment (institution database). 
'Descriptors' as Descriptors or Subject Key-words (bibliographic, 
research projects and events databases), Fields of Specialization (data- 
bases of institutions and specialists). And other equivalences. 

In an integrated database of bibliographic records, profiles of 
corporate bodies, experts, research projects, information systems, 
research projects, and events all the fields required to describe the 
different entities can be listed in a single FDT in such a way that seminally 
equivalent idea fields will be listed only once and given a single Tag 
number (e.g., Name of person, Name of corporate body, starting date, 
subject descriptor, etc.) If desired, separate online input worksheets can 
be prepared for each of the different entities); a single specification of 
the indexing parameters; and one or more display formats. In the 
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respective input worksheets an appropriate field name can be used even 
though the tag may be the same. For example, the field tag 300 of the 
Common Communication Format can be used for 'Name of Person' 
field, with the name of field as Personal Author for the bibliographical 
records, Name of Person in the records for specialists biodata, Name 
of Head for the institution records, Name of Leader for the research 
projects daabase, and Name of Organizer for the events records. 
Similarly, for Name of Corporate Body, Starting Date, etc. On the one 
hand this will economize on computer resources and on the other enable 
the retrieval of relevant records (bibliographical, institution, expert, 
research project, event) in response to a single query by Name of 
Person or Name of Corpore Body or Descriptors. 

In other factual databases too one can find seminally equivalent 
fields. For example, the fields Signs, Symptoms, Etiology, Pathology, 
Diagnostic Procedures, Treatment, Prognosis, Disease Classification, 
etc.. are common to the Syndromes database, the Hospital Case 
Records database, etc. 

In such integration using same field tag for equivalent ideas 

occurring in different contexts, the canons for scheduled and systematic 

mnemonics will be automatically, though indirectly, conformed to. 

8 SEARCHING AND USER-SYSTEM INTERACTION 

8.1 Humanization of Information Service 

Ranganathan emphasized the humanization ' of reference1 
information service, so as to make the system more user-friendly and 
to enhance its capacity to meet the specific requirements of users, 
which, in turn, would satisfy the Five Laws of Library Science. 
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He recommended the provision of a human interface (inter- 
mediary) 

- to receive the query of the end-user, 

- to dialogue with the end-user to understand and interpret the 
query in terms of hislher precise needs, and if necessary, to use 
subject structuring tools such as a scheme for classification as 
an interface, in the process, 

- to analyze the query into appropriate elements based on a 
knowledge of or using a relevant scheme for classification, 

- to facet structure and express the analyzed query in the form of 
an appropriate search statement, 

- to select appropriate domain of information materials based on 
a knowledge of classification or organization of the materials, 

- to perform or help the end-user in performing search and retrieval 
operations, 

- to facilitate user examination of the intermediate search results, 

- to provide for user feedback, 

to modify the search expression, if necessary to obtain a more 
precise and/or wider range and/or better quality of retrieved 
information/information source records, 

to organize or assist the user in organizing and presenting the 
retrieved information/information source records in a form and 
format convenient to the user, 

to help, if necessary, in carrying out further processing of the 
retrieved information (e.g., tabulation, statistical processing, 
modelling, etc.), and 
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- to procure and deliver the original source materials selected by 
end-user, if necessary. 

The application of information technology to information handling 
does not do away or preclude the humanization of information service; 
on the other hand more sophisticated interfaces are required to help the 
user cope with and derive optimum benefits from the hardwarelsoftware 
capabilities and limitations. 

Structurerd Search request forms (manual or online) are designed 
to facilitate the more precise expression of user's information need, 
consulting a structured thesaurus, classification scheme or other 
vocabulary control tool in constructing the search profile, etc. Some 
forms, presenting a structured view of the subject assist users in refining 
the query statement in a systematic way (see Sec. 10.5). 

End-user studies indicate that the application of information 
technology could change the information seeking behzviour of users as, 
for instance, the accessibility to a wide variety and large amounts of 
information relatively quickly. Such facilities change their perception of 
the capabilities of information systems, information seeking, etc. On the 
other hand, quick response is expected of users, more particularly when 
using online services. 

It is generally known that in many cases a user may not be able 
to state precisely hislher information requirement to begin with. System 
offerings, browsing of retrieved items and heuristics provide for a 
learning base during the search and retrieval session. A well-designed 
and structured user-interface can enhance such learning feature of the 
system through effective interactive query refinement. Online use of 
classification schemes, faceted thesaurus, etc., can assist users in 
selecting appropriate search terms. 
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Users may wish to navigate between different databases during 

a search session, to assemble data (even different types) from different 
sources (interleaved access). Again, a structured interface can help in 

this regard (see below). 

8.2 Search Strategy 

Search strategies include: briefsearch, building block method, 

successive fractions method, citation pearl growing method, beginning 
a search with the most discriminating facet first, and starting the search 

with the most specific termlelement as measured against the file. In any 

of these strategies, it is advisable to start the search with the term(s) 
denoting the Object of Study (Personality Isolate), as the discriminatory 
power among different subjects rests with the Object of Study 
(Personality isolate) in the Generalized Subject Structure model. 

In the data format in a database devoted to a specific field, the 

leaderlheaderldata directory for each record will register, among other 

things, the field tag and its attributes. If the search is started with the 

Object of Study term, which is often relatively unique compared to other 

field values (e.g., attribute), the search will be faster and more 
economical. For example, the attribute 'blue colour' can apply to many 

different objects; so also an action denoting term e.g., 'construction' 
would apply to geometrical figure, sentence, building, etc. 

From the Syndrome database, the combination of symptoms 
alone or with treatment methods retrieves several records. If the Object 
of Study (F?ersonality facet) e.g., Heart is combined with symptoms 
(attributes), then a fewer number but more precise set of records, 
is retrieved. (see Sec. 10). 
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Experience shows that user-intermediary-information system 
interaction or user-information system direct interaction helps in the 
more precise formulation of user's information need and in the search 
process so as to improve the retrieval of information or records pertinent 
to user's needs. Usually, terms representing concepts of interest to user 
are selected and combined using boolean and other operators to 
formulate search expressions. This process of facet analysis and 
synthesis should preferably match user's perception of reality or knowledge 
gap. Ranganathan's analytico-synthetic methodology formalizes the 
process leading to a more or less consistent search formulation. Experience 
also indicates that a properly facet-analyzed query can give better retrieval 
performance [24]. Vocabulary control tools, such as, thesaurus, subject 
headings list, classification scheme, etc., are helpful in the analysis and 
processing of queries. 

For a Patients' case records database, a thesaurus-like tool was 
created using terms derived from the database records to facilitate 
user-system interaction in information retrieval. The user is helped to 
start from broad divisions of patient's case history and move in steps 
through the hierarchy of sub-divisions. At the same time, where 
appropriate the user can also view related terms. (see Sec. 10). 
Alternatively, or in addition, one may use a conventional thesaurus, a 
faceted scheme for classification, a thesaurofacet, or a classaurus. 

User interaction and search formulation can be facilitated, made 
more productive by linking the facet-analyzed query terms to appropriate 
thesaurus terms so as to provide for browsing and a wider choice of 
concept terms. This can be done manually by looking up relevant terms 
in a thesaurus or by automatically using a machine-readable thesaurus 
and database of queries. A record for a query can have fields for the 
Statement of Query (by user), for Facet Analyzed Terms, for Name and 
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Address of User, for Dates (receipt of and response to), for Notes on 
Response, etc. 

When the query is displayed, each of the facet terms can be linked 
to corresponding terms in the thesaurus, for example, by using the REF(L) 
function of Microlsls in the display format of the Query record. We used 
the machine-readable Macrothesaurus of OECD and the corresponding 
CDSIlSlS Pascal programmes. As the OECD Macrothesaurus is multi- 
lingual (English, French, Spanish), each query term can be linked to 
terms in the different languages. Search using terms from one language 
will automatically search also with the corresponding terms in the other 
languages. Here is an example: 

QUERY: Women's role in development education in Africa 
FACETS: Development education. Women. Africa 

DEVELOPMENT EDUCATION (3947) 

SN Education on issues of concern in economic and social develop- 
ment for youth and adults 

BT Education 
RT Development personnel 
RT Economic and social development 

WOMEN (2150) 

Married women 
Mother 
Rural women 
Women worker 
Education of women 
Gynaecology 
Women's organizations 
Women's participation 
Women's rights 
Women's role 
Women's status 
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What has been demonstrated does not preclude direct search in 
the database using query terms or facet-analyzed terms; or search first 
in the thesaurus to select appropriate search terms followed by search 
in the database. Free text search is also possible. 

A database of queries, recording facet-analyzed search terms, 
has other uses as well, e.g., research on user needs, informetric 
analyses, updating thesaurus/classification scheme, search in the 
Query database first when a new query is received so as to avoid 
duplication of effort, and preparation and updating of user profiles for 
SDI service. 

A similar facet analysis of the subject of a document (or 
information relating to an entity in a specialized database) can be done 
while inputting a record. The terms can be linked to the corresponding 
terms in a thesaurus and displayed when the record is retrieved [13]. 
For example, consider the query 

"Breeding of pyrethrum in Africa, particularly Kenya" 

Using a Pascal interface, each of the terms 

Pyrethrum. Breeding. Africa. Kenya 

can be linked online to a relevant thesaurus (we used FAO's AGROVOC). 

Looking up the term "Breeding" led to "Breeding Methods" and the 
following thesaurus links: 

BREEDING METHODS 
-UF genetic improvement 
-NT cross breeding 
-NT 2 backcrossing 
-NT 3 convergent improvement 
-NT 2 reciprocal crossing 
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hybridization 
intergeneric hybridization 
interspecific hybridization 
somatic hybridization 

inbreeding 
outbreeding 
progeny testing 

diallel crossing 
pure breeding 

[Next] B[ack] F[irst] Piage] S[elect] T[erm select] Q[uery] M[ark term] 

G[Mark code] ?[Disp query] A[dd rel] D[el] Cireate] W[rite in Fld] X[eXit] 

Looking up "pyrethrum" in AGROVOC led to "Chrysanthemum 

Cinerariaefolium" and the following links: 

CHRYSANTHEMUM CINERARIAEFOLIUM 
-UF pyrethrum cinerariaefolium 
-BT chrysanthemum 
-BT 2 compositae 
-RT pesticide crops 
-RT pyrethrum extracts 

[Next] B[ack] F[irst] P[age] S[elect] T[erm select] Q[uery] M[ark term] 

G[Mark code] ?[Disp query] A[dd rel] D[el] C[reate] W[rite in Fld] X[eXit] 

Ranganathan's analytico-synthetic methodology is also helpful in 
the analysis and structuring of data, in grouping them into fields and 
sub-fields describing, for example, various attributes of resources, 
roads, landforms, soil, rock type, vegetation, etc., of a given spatial area 
as may be needed in designing a geo-coded or geographical information 
system. These then can be converted and represented in the form of 
tables, graphic patterns, maps and text using appropriate software. 
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8.3 Hypertext Link for Multiple Database Search 

At the institutional level, it may be necessary to develop several 
databases providing different types of information and to be able to 
search some or all of the databases concurrently either using one and 
the same set of search terms or different sets of search terms. It may 
not be expedient to enter all of the different types of records in a single 
database. For example, a medical information system may develop 
separate databases respectively on patients' case records, syndromes, 
pharmaco"logical, toxicological and therapeutic properties of drugs, 
profiles of specialists and of institutions, documentary materials, etc. It 
may be necessary to search some or all of the databases concurrently 
to retrieve all related information to meet users' needs (and of the Five 
Laws). Especially when several databases carrying different types of 
information relating to an entity (factual, tabulated data, bibliographical, 
biographical etc.) are available, the user needs to be provided 
information about each database to enable the selection of appropriate 
database(s) with respect to a specific information requirement. 

With this in view, a user interface (SELECT. PAS) was developed for 
Micro CDS-ISIS databases (using the CDs Pascal language) to provide 
for: 

- onscreen listing of the names of the databases; 

- online information about the content, number of records, 

updating frequency etc. about each of the databases; 

- selecting online one or more databases for searching; 

- online guidance (help) in formulating search expressions in the 

search language acceptable to the system, e.g., use of boolean 
and other operators, truncation, specific field search, etc. 
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- index-based as well as free-text search in the database(s) 
selected; 

- online selection of available pre-defined displaylprint formats for 

each of the databases selected; 

- online use of vocabulary control tool, such as, thesaurus; 

- browse through the retrieved items, and selectively save records 

and print them out subsequently; 

- selection of term(s) from one or more displayed fields of a record 

by moving the cursor on the desired terms to formulate new 
search expression; 

- Searching in the same or another database using the new search 
expression, and thus surf and move back and forth 
from one database to another with the same or new search 
expressions (by selecting onscreen terms from the records 
displayed); and 

- Deletion of a saved file, if desired. [60] 

Users find this hypertext facility quite useful in assembling a wide 
range of information for analytical and comparative study, to under- 
stand concepts in different contexts, etc. [38a] 

8.4 Data Mining and Data Mapping 

Information and communication technologies, networks and 
information highways enable accessing and retrieving interactively a 
wide range and vast quantities of information from data sources located 
at global distances even on very specialized topics. A large number of 
databases can be searched (mined) to extract the required information. 
Often an entity or concept of apparent interest to a user may occur in 
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different contexts (with the same, near-synonymous, or different 
connotations in the different contexts). The amount of data and 
information retrieved can and do create difficulties to the user, for helshe 
has to browse through the records and identify the data sources really 
pertinent to his or her interest at the moment. 

The entitylconcept may be related to other entitieslconcepts in 
different ways in different contexts. A facility is needed to organize the 
retrieved items into convenient classes indicating or according to the 
inter-relationship between the entitylconcept of interest and other 
entitieslconcepts. This will create different clusters of data (around the 
entitylconcept of interest). Another capability required is to be able to 
reorganize the clusters in different patterns with different foci of interest. 
This is like rotating a kaleidoscope to view different patterns with the 
same set of coloured beads in each group. Such mapping of the 
structures in different patterns is tedious to obtain manually. Information 
technology should be of help in this regard. 

8.5 Helpfulness of the Principles and Postulates: Summary 

In summary, the postulates and principles of Ranganathan's 
General Theory of Knowledge Organization, postulational approach to 
facet analysis and synthesis, and the Principles of Helpful Sequence 
are helpful in: 

- Organizing concepts in structured knowledge bases and in 
specialized databases. 

- Designing schemes for classification. 

- Generating various types of structured indexes. 

- Designing and developing vocabulary control tools, such as 
thesaurus, classaurus, subject headings, etc. 
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- Preparing field definition table or data dictionary for databases. 

- Recognizing inter-relationships among concepts and linking 
them accordingly. 

- Assisting user to navigate more conveniently in the databases or 
among the records to zero-in on the specific subjects of interest 
to himlher at the moment. 

- Facet-anlyzing user's query and structuring search expressions 
for better results in online retrieval. 

- Presenting retrieved records/information in a sequence helpful to 
user. 

- Object-oriented analysis and design. 

- Cognitive modelling and neural networks. 

9 SPECIALIZED OBJECT DATABASES 

9.1 General Features 

As mentioned earlier, object databases (ODBs) are becoming 
increasingly the basis for knowledge-based systems, expert systems, 
etc. and for generating value-added products and services, especially 
at the institutional level. We may now examine some features 
differentiating ODBS from conventional bibliographic databases. 

An ODB usually provides information about an 'object', such as 
market, equipment, hospital patient, rocket-launch vehicle, forest 
resources, chemicals, etc. At a given time an end-user is usually 
interested in selected attributes of the object, with a view to 
manipulating, modifying, or using the object for a particular purpose. 
Such databases can be home-grown on PCs to meet the needs of 
specialized user groups and can supplement or be integrated with, 
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conventional bibliographic and referral type databases and services 
thereof. 

The designing of such ODBs and the provision of value-added 
services, however, require: 

- the involvement of end-users at variousstages of the design and 
development of the system; 

- close interaction between information professionals and 
end-users; 

- that the subject background and work experience of the 
information specialist(s) be generally compatible with those of the 
end-users served; 

- that the education and training of information professionals 
should cover indepth information extraction, analysis, synthesis 
and repackaging methods, the theories and principles of 
knowledge organization, natural language interface with 
information systems, as well as information technology 
applications in designing ODBS and preparation of value-added 
products. 

9.2 ODB and End-User Involvement 

The need to involve end-users in the design and development of 
ODBS arises for the following reasons among others: 

- In designing a bibliographical database as a component of an 
information storage and retrieval system, involvement of 
end-users is usually minimal, apart from the occasional 
assistance in the choice of subject descriptors andlor in preparing 
abstracts of specialized materials. Other bibliographic data 
elements are mostly normalized (through cataloguing rules, 
authority lists, or vocabulary control tools, etc.) and these are 
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generally applied to documents in all subjects. But in a spe- 
cialized ODB the data elements (usually attributes of the object 
and methods of manipulating them) differ from one type of object 
to another. For example, the data elements of a record in a 
database on biogas equipment will be different from those of a 
record in a database of hospital patients' records; and the latter 
will differ from those of a record in a database for energy 
resources planning. 

- For a bibliographical record the source of information for input to 
most of the fields -author, title, edition, publisher, series, subject, 
etc. - is mainly the document being catalogued. On the other 
hand, for a record in a non-bibliographic ODB the input data may 
be taken from different sources including remarks of individuals, 
even for a single field, and the data may already be in an 
analyzed, evaluated and reorganized form. 

- An ODB (e.g., database of records of hospital patients or or of 
forest resources) may be required to respond to questions, such 
as, whether a particular attributelfield is present or not, or whether 
a particular attribute is positive or negative, or whether a 
particular action (e.g., a specific surgical procedure) was carried 
out or not and, if yes, then the details. 

- An ODB usually attempts to provide information/data asked far 
rather than just references to other sources. 

- The output record from a bibliographic database is largely 
standardized e.g., AACR2 format; on the other hand, end-users of 
a specialized ODB may demand outputs in different formats or for 
a facility to create their own formats. 

- The information/data recorded in an ODB is often of local 
interestluse (e.g., hospital patients records, forest resources) and 
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may not be sourced in international or national abstracting 
services. Therefore s ~ z h  ODBs are usually to be developed at the 
institutional or small specialized group level. 

These and other factors necessitate close involvement of 
end-users at various stages in the design of non-bibliographic 
specialized ODBS, more so than in the design of bibliographic databases. 

9.3 Roles of End-User 

Involvement and assistance of end-user in the design and/or 

development of an ODB is needed in some or all of the following aspects: 

- to define the specialized objects or subject areas in which 
databases are required at the institutional or individual or small 
group level; 

- to assist the designer in a more precise understanding of the 
structure of the field -the object, its attributes of interest to users, 
the interrelation among the concepts, etc. 

- to develop a reference frame-work@) to analyze and synthesize 
the information in a pattern acceptable to end-users; 

- to identify and advice on relevant sources of information, 
including views of experts, and sometimes for providing the 
datdinformation itself; 

- to assist in the analysis, evaluation, filtering and organization of 
the data for input into the system; 

- to advise on the fieldsldata elements of a record, that is 
essentially the selection of attributes and other concepts relating 
to the object@) of the database; 

- for data rating; 
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- to provide the types of queries that the system should be 
designed to respond to; 

- to advise on the specialized terminology to be used in the system; 

- to specify the types of outputs and their formats that may be 
frequently required with a view to formulating predefined output 
formats, while at the same time providing for the formulation of 
other formats as well: and 

- to provide frequent feedback to the system. 

9.4 Modes of End-User Participation 

In the examples discussed in this paper subject specialist/ 

end-user involvement in system design was secured in the following 

ways: 

- lnformation specialist(s) designing the system working or 
interacting closely with subject specialists to get assistance1 
advice on the aspects mentioned above. (Example: Forest 
Resources database; Rocket Launch Vehicle database). 

- Subject specialist(s) himselflherself designing and developing 
the system after receiving short training and demonstration of the 
use of the software. (Example: Database of Hospital Patients); 

- lnformation specialist having the subject background and 
experience in the field being in a position to understand the 
information needs of end-users, develops appropriate databases 
and on the basis of user-feedback modifies them (Example: 
Databases for Technology Evaluation; Database of Biogas 
Equipment). 
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As already mentioned the theories, principles and techniques of 

concept categorization, classification and knowledge organization, and 
of the analytico-synthetic facet approach, as well as those of methods 
of vocabulary control and natural language indexing developed for 
organizing and retrieving subject information from bibliographic 
databases are helpful in designing non-bibliographic ODBs [37, 381. 

Several of the examples presented here are taken from working 

or operating information systems. Each database forms a component 

of a group of databases serving the needs of an institution or user group. 
Such a group of databases may consist of bibliographic databases, 

referral data-bases (e.g. profiles of institutions, experts, projects, etc., 
often integrated into a single data-base) and other non-bibliographic 

databases. All the databases were developed using Micro Unesco's 

CDS-ISIS software. 

The specialized ODBs developed include: 

- hospital patients records databases (3 databases); 

- database of medical syndromes; 

- forest resources database; 

- national parks description; 

- databases for technology evaluation; 

- databases on the chemistry and toxicology of selected chemicals; 

- biogas equipment database; 

- databases for energy resources planning; 

- database of land records; 
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- urban planning information support; 

- automobile production engineering; 

- gene data bank; 

- museum objects; 

- software packages; 

and others 

Examples of some of the databases are presented in Sec. 10. In 

each case some particular application of the analytico-synthetic 
methodology and of the postulates and principles of Ranganathan's 

General Theory of Knowledge Classification/Organization discussed 
earlier is explained. Sample outputs from the databases are also 

presented. 

10 EXAMPLES 

10.1 Motor Vehicle Production Engineering 

1 0.1.1 Fields and Sub- fields 

The fields and sub-fields for this database were formed using the 
quasi-isolates (characteristics) originally formulated for designing a 
freely-faceted scheme for classification for subjects in the field of Motor 
Vehicle Production Engineering [42]. The choice of characteristics or 
quasi-isolates for the division and application of normative principles, 
such as the Canons for Characteristics, are discussed in detail in the 
paper cited. The characteristics of division are enumerated below in the 
sequence organized in the earlier work. The formation of fields and sub 
fields and structured outputs are illustrated. 
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Serial No. Characteristic 

By Brand 
By Company 
By Model 
By Year 

By Make (country) 
By Purposeluse 

By Service 
By Service area 
By Portability 
By Mass communication use 
By Funeral use 
By Medical/Hospital use 
By Recreational use 
By Cargo transport 

By Type of cargo 
By Weight 

By Animal transport 
By Passenger transport 

By Type of passenger 
By Number 

By Environment adapted to 
By Weather 
By Physiography 
By Altitude 
By Latitude 
By Gradient climb 

By Design parameters (whole vehicle) 
By Weight 

By Vehicle weight 
By Weight distribution 

By Dimension 
By Overall length 
By Overhang 
By Overall width 
By Ground clearance 

By Speed 
By Mean maximum speed 
By Maximum speed in each gear 

By Acceleration 
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Serial No. Characteristic 

By Acceleration from standing to 0.25 mile 
By Acceleration through gears 

By Design parameters of organs 
By Power system 

By Equipment 
By Voltage 
By Current 

By Engine 
By Kind 
By Brand 
By Mounting 

By Supercharging 
By Power 
By Thrust 
By Maximum torque 
By Compression ratio 
By Cycle 
By Cylinder 

By Number 
By Bore 
By Arrangement 

By Displacement 
By Stroke 
By Fuel 
By Fuel injection system 

By Carburator 
By Number 
By Brand 
By Draught 
By Number of barrels 
By Number of venturi tubes 
By Choke 

By Brand 
By Operation 

By Method of injection 
By Fuel pump 

By Brand 
By Kind 

By Oil filter 
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Serial No. Characteristic 

By Brand 
By Kind 

By Combustion chamber 
By Valve gear 
By Ignition 
By Cooling 

By Frame 
By Construction 
By Profile 
By Kind 
By Articulation 
By Material 

By Cargo body 
By Truck trailer 

By Kind 
By Axle assembly 
By Number of axles 

By Construction type 
By Purpose 

By Body for speed 
By Body for mixed freight 
By Body for passenger vehicle 
By Body for food transport 
By Body for liquids transport. 
By Body for livestock transport. 
By Body for garbage 
By Body for vehicle transport. 
By Body for construction and repair 

equipment 
By Body for building equipment 

By Material 
By Length 
By Width 
By Height 
By Floor area 
By Capacity 
By Number of decks 

By Seat 
By Number 
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Serial No. Characteristic 

By Position 
By Kind 
By Cover 
By Cover of headlining 

By Door 
By Name 
By Position 
BY OP 

By Window 
By Number 
By Position 
By Material 
By Curvature 
By Operature 

By Roof 
By Kind 
By Material 

By Suspension 
By Position 
By Kind 

By Spring 
By Material 
By Shape 

By Axial load 
By torsion 
By Bending 

By Length 
By Rate of spring 

By Control 
By Wheel 

By Position 
By Number 
By Number of driving wheels 
By Wheel base 
By Alignment 
By Track 
By Number of revolutions 
By Rim 

By Material 
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--- 

Serial No. Characteristic 

By Width 
By Fixing 

By Tyre 
By Brand 
By Kind 
By Material 
By Fabrication 
By Maximum load 
By Overall diameter 
By Static load radius 
By Size 
By Weight of casting 
By Inflation pressure (alternative to21 9-221) 
By Traction characteristic 

By Air resistance 
By Total air-and-rolling resistance 

By Operation associated characteristics 
By Transmission 

By Gear box 
By Drive 
BY Type 

By Number of speeds 
By Number of speeds 
By Number of auxiliary speeds 
By Gear ratio 
By Final drive 

By Kind of gearing 
By Arm 
By Gear ratio 

By Rear axle 
By Kind of shift 
By Method of transmission 
By Clutch 

By Brand 
By Disc 

By Number 
By State 
By Diameter 
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Serial No. Characteristic 

By Engagement 
By Steering system 
Brand 
By System 
By Steering gear 
By Linkage 
By Gear ratio 
By Rotation of steering wheel 
By Number of turning circles, lock-to-lock 
By Diameter of turning circles 

By Brake system 
By Brand 

By Purpose 
By Assistance 
By Relation to wheel 

By Construction 
By Shoe 
By Number 
By Kind 
By Width 

By Brake-pedal pressure 
By Swept area 

By Lining 
By Cooling 

By Safety 
By Indicator/measuring device 

By Oil 
By Electrical power 
By Fuel 
By Temperature 

By Speed 
ByTime 

By Light 
By Number 
By Brand 
By Purpose 
By Position 
By Power 
By Shape 
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-- 

Serial No. Characteristic 

By Contour of reflector 
By Filament 

By Operation 
By Safety device 

By Facility and comfort accessory 
By Baggage accommodation 
By Position 
By Fixity 
By Length 
By Width 
By Height 
By Capacity 

By Ventilation and heating 
By Purpose 
By Climatic control 
By Heating 
By Ventilation 

By Equipment 
By Operation 

By Telecom facility 
By Audiovisual facility 
By Interior trimming 
By Sanitation 
By Housekeeping 
By Executive facility 

By Maintenance factors 
By Overall fuel consumption 
By Fuel consumption at constant speed 
By Fuel tank capacity 
By Distance per tank full 
By Engine maintenance 

By Cooling system 
By Engine sump oil 
By Change of oil 
By Change of filter element 

By Final drive oil 
By Slip differential change of oil 
By Overdrive oil 
By Gearbox oil 
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Serial No. Characteristic 

21 8 By Grease application 
21 9-221 By Tyre pressure 
21 9 By Normal driving 
220 By Fast driving 
22 1 By Full load driving 

10.1.2 Arrangement of the Characteristics 

The quasi-isolates/characteristics of division were arranged in a 

helpful sequence using Group Strategy and the Principles for Helpful 

Sequence. Some examples are given below: 

Quasi-isolates of order 1 arranged by Correlation Technique: 

Quasi-isolate group Correlated with Serial number 

By Brand Personality 1-3 
By Make Personality 4 
By Purpose Personality 5-21 
By Properties of Motor vehicle Matter (Property) 22-31 

as a whole 
By Properties of Organs of Matter (Property) 32-1 37 

vehicle 
By Operations associated Energy 138-221 

characteristics 

Quasi-isolates of order 2 associated with quasi-isolate of order 1 
"By Brand" arranged by Correlation technique: 

Quasi-isolate group Correlated with Serial number 

By Company Personality 1 
By Model (Design) Matter (Property) 2 
Year Time 3 
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Quasi-isolates of order 3 associated with quasi-isolate of order 2 
By Body arranged by Correlation technique: 

Quasi-isolate group Correlated with Serial number 

By Purpose Personality 75-84 
By Material Matter ((Material) 85 
By Length Matter (Property) 86 
By Width Matter (Property) 87 
By Height Matter (Property) 88 
By Floor area Matter (Property) 89 
By Capacity Matter (Property) 90 

Quasi-isolates of order 4 associated with quasi-isolate of order 3 

"By Tyre" arranged by Correlation technique: 

Quasi-isolate group Correlated with Serial number 

By Brand 
By Kind 
By Material 
By Fabrication (Structure) 
By Maximum load 
By Overall diameter 
By Static load radius 
By Size 
By Weight of casing 
By Inflation pressure 
By Traction characte ristics 

Personality 
Personality 
Matter (Material) 
Matter (Property) 
Matter (Property) 
Matter (Property) 
Matter (Property) 
Matter (Property) 
Matter (Property) 
Matter (Property) 
Matter (Property) 

The following quasi-isolates are arranged according to the 
Principle of Spatial Contiguity, left-to-right: 

By Clutch 
By Transmission 
By Rear axle 
By Final drive 
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The following data elements are arranged using the Principle of 
Increasing Quantity, the attribute concerned being the increase in the 
Lumens per watt (Iwp) of the filament of the lamp: 

By Light 
By Filament 

Carbon 
Tantalum 
Osmium 
Tungsten 

The following data elements are arranged using the Principle of 
Decreasing Quantity, the attribute concerned being the decrease in the 
tension of the material of the Spring. 

By Material of spring 
Steel 

Hard drawn steel 
Oil-tempered steel 
Annealed high carbon steel 
Chromium-vanadium steel 
Silicon-manganese steel 
Flat CR strip 
Stainless steel 18-8 
Chromium stainless 

The following data elements are arranged using the Principle of 

By Climatic control 
Thermostatic control 
Air-conditioning 
Pressurization 

By Curvature of window glass 
Flat 
Curved 
Compound curved 
Wrap over 
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10.1.3 Fields and Sub- fields 

The characteristics at various levels were used to derive fields and 

sub-fields in the Field Definition Table (FDT). Some examples are given 

below. 

Field Tag FieldISubfield Name Repeatabiblity 
.- - 

1 Brand 
A Company 
B Model 
C Year 

Yes 

Design parameters (Whole vehicle) 

22 Weight Yes 

A Vehicle wieght 
B Weight on rear axle 
C Weight on front axle 
D Laden weight 

24 Dimension 
A Length 
B Width 
C Ground clearance 
D Height 

Yes 

Yes 7 1 Cargo body 
A Truck trailer 
B Construction type 
C Purpose 
D Material 
E Length 
F Width 
G Height 
H Floor area 
I Capacity 
J Number of decks 
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The display format has been designed to provide a structured 
abstract of each record. An example follows: 

10.1.4 A Record Output 

TITLE :FORD V-six model: analysis of the design of the largest of the British 
Ford range. 

SOURCE : Automobile engineering 1966 May, 164-1 72 
ABSTRACT : 
BRAND : Ford Zephyr 1966 
MADE IN : USA 

PURPOSE : Hospital Car; Ambulance; Recreational 

WEIGHT: 

KERB WT : 26 CWt  

WT DISTRIBUTION ON REAR AXLE : 42.5 CWt  

WT DISTRIBUTION ON FRONT AXLE : 57.5 c W ~  

DIMENSIONS: 

OVERALL LENGTH : 15'5" 
OVERALL WIDTH : 5'1 " 
GROUND CLEARANCE : 6.5" 
OVERALL HEIGHT : 4'1 I' 

ENGINE 

TYPE: Petrol engine 
MAX POWER : 112 bhp at 4,800 rpm 
MAX TORQUE : 137 ib-ft per sec at 3,000 rpm 
COMPRESSION RATIO : 9:l 
CYLINDERS : 6 
CYLINDER ARRANGEMENT : V-type 60 degree 
DISPLACEMENT : 21 1 CU in 
STROKE DISTANCE : 2.33" per SeC 
CARBURATOR BRAND : Zenith 381 VT brand 
CHOKE DIAMETER : 1'1 " 
COMBUSTION CHAMBER : Toroidal 
VALVE GEAR : Overhead pushrod and rocker 
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SUSPENSION : 

POSITION : Rear: independent, cylindrical helical spring; Telescopic 
damper; Front: Cylindrical helical spring, Anti-roll bar, Coaxial 
telescopic damper 

WHEEL 

WHEEL BASE : 9'7" 
TRACK : Rear 4'1 "; Front 4'9"; 
RIM (MATERIAL) : Pressed steel disc; 
RIM (WIDTH) : 4'5" 
RIM (FIXING) : 5-stud fixing 

TRANSMISSION GEAR BOX 

TYPE : Synchromesh 
NO. OF SPEEDS : Reverse speed, Forward speed 4 
GEAR RATIO : Reverse 3.346 to 1, Top 1 to 1, Third 1.412 to 1, Second 

2.144 to 1, First 3.163 to 1 

AXLE 

REAR AXLE : Sprling 
SHIFT : Manual hydrostatic 

TRANSMISSION CLUTCH 

BRAND : Borg and Beck 
DISC DIAMETER : 9" 
DISC ENGAGEMENT : Diaphragm 

STEERING SYSTEM 

GEAR RATIO : 20.6 to 1 
NO. OF TURNING CIRCLES (LOCK TO LOCK) : 4.75 
DIAMETER OF TURNING CIRCLES : 36' 

BRAKE SYSTEM 

ASSISTANCE : Hand assistance 
CONSTRUCTION :Hand assistance 
SWEPT AREA : Rear Brake: Disc diameter 9.91 ", Swept area 139 sq in; 
Front brake: Disc diameter 9-63", Swept area 214 sq in 
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MAINTENANCE FACTORS 

FUEL TANK CAPACITY : 15 Imp gallons 
TYRE PRESSURE : 
NORMAL DRIVING : Rear 24 psi, Front 24 psi 

10.2 Hospital Patients Records Database 

In December 1986, the Head of a large hospital in Bombay, India, 

feeling that case history records of hospital patients would be better 

managed and utilized if the information contained in them could be 

easily accessed and retrieved in response to specific queries of doctors 

and hospital administrators. Demonstration of the possibilities of 

computerizing the records was requested through the librarian of the 

institution. 

Copies of patients' records of the Cardiac Department were made 
available and a database PREMA was developed using Micro CDs-lsls ver. 
1. Each record in the database was a mirror image of the corresponding 
case sheet, each field holding information on a particular attribute of the 
patient andlor the disease as recorded in the case sheets. Retrieval of 
information and records responding to specific queries was 
demonstrated to some fifty doctors. 

Two years later a similar demonstration was organized in Madras, 
India, for heads of medical departments and specialized clinics. The 
system demonstrated included in addition to patients records database, 
a bibliographical database, a database of medical syndromes and an 
integrated database of profiles of experts and institutions. The retrieval 
of various types of information, such as bibliographic references, 
records of patients, syndromes data, profiles of experts and of 
institutions, responding to a single query was demonstrated. 
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The doctors realized that a system of the kind demonstrated could 

provide them access to valuable information recorded in the case sheets 
thus facilitating clinical diagnosis and treatment of specific diseases, 

comparative study of cases, education, research, writing of research 

papers and administrative actions. 

Three doctors of different hospitals were subsequently given 
training at their request in the use of Micro CDS-ISIS as well as assistance 

in designing databases in specialized areas: 

- surgical cases of pituitary tumours (PITU database) 

- tumours of the cNS (TMRi database) 

- heart diseases in pregnancy. 

On comparison it was noted that several fields were common to 
the databases PREMA, PlTU and TMR1, and that it would be helpful to 

integrate them into a single database by enumerating all the fields in 

one Field Definition Table, creating a single input worksheet, and a 

single Field Select Table (FST). The fields of this data base are listed at 

the end of Sec. 10.2. 

Examples of queries to this database: 

In which cases, in how many cases and in what percentage of the 

total cases 

- of optic atrophy and bilateral field defect in males above 25 
years? 

- of astrocytoma patients complained of temporal headache, 
visual and hearing disturbances? 
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- of prolactinoma with high prolactin level and negative 
immunochemistry for prolactin secreting tumours? 

- had second transphenoidal? 

- of glioma or glioblastoma had previous CNS surgery? 

- of acoustic nerve tumours showed 8th bilateral nerve deafness, 
abnormal spinal motor, abnormal gait, third ventricle dilated, 
periventricular lucency absent and single tumour in CT scan of 
head? 

Each record in the database was more or less a mirror image of 

the corresponding patient's case record as the fields were formulated 

and data entered by doctors, the end-users. The fields of a patient's 

record may be grouped into the following broad categories: 

- Patient's identity and administrative information (e.g., name, 
identification numbers, file references, address, contacts, date of 
birth, age group, sex, blood group, dates of admission and 
discharge, admitted for, hospital wardlbed number, duration of 
stay, etc.) 

- Patient's general background (e.g., religion, community, 
education, economic class, residence environment, occupation, 
work environment, etc.) 

- Complaints of the patient 

- Signs and symptoms observed 

- Interrogation findings (e.g., personal history, family history, 
social history, social worker's data, house officer's notes, etc.) 
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- Treatment 

- Follow-up, progress, complications, prognosis 

- Recurrence, re-admission, treatment, progress. 

This organization of the content of the patient's record follows the 
organization of the details in the case records in broad categories and 
is in conformity with the Principle of Later in Time. The organization of 
the fields is reflected in the FDT (of the database), in the online worksheet 
and in the display format(s) as desired by end-users. In each of the 
above broad categories, the recorded information is divided into 
subunits and of the latter again divided further as decided upon by the 
specialist doctors. For example: 

General 
NMR 
Head CT scan 
Skull x-ray 
Cardiovascular system 
ECG 
Four vessel angiogram 
Carotid angiogram 
Ventriculogram 
Respiratory system 
Chest x-ray 
Pneumoencephalogram 

Homones and levels 
Growth hormone 
T3 
T4 
TSH 
ACTH 
LH 
FSH 
Cortisol 

Testosterone 
Nervous system 

CT scan spine 
Muscular system 

Myelogram 

Several display formats showing all fields or only selected fields 
were prepared to meet the needs of users. 
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Micro CDS-ISIS permits index-based search, free text search as 
well as a combination of these. The query: 

In which cases, in how many cases and in what percentage of the 
cases x-ray skull abnormal, c T  scan intrasellar, prolactin level 
greater than or equal to 50, consciousness level not less than 15 
(Glasgow sc.) and transethmoidal surgery and transphenoidal, 
were done? 

The free text search expression will be: 

? val(v210)>=15 and val(v260)>=50 and v320:'abnorm' and 
v330:'intrasel' and v350:' transethmo' and v352:'y' 

Respon se: 

Set 1 : 7 hits out of a sample of 44 records (15.91 %) 

Futher specification of the query: 

Above query parameters plus Diabetes lnsipidus as a Post- 
operative Complication? 

Search expression: 

Response: 

Set 2: 1 hit out of 44 records (2.27%) 

[In the display of the record below, names of the hospital, the department 

and of the patient and a few other details of the case are not displayed 

for reasons of confidentiality] 
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XXXXXXXX MEDICAL CENTRE 

DEPARTMENT OF XXXXXXXXXXXXXX 

Name of Patient 

Age 
Sex 
Case no. 
Address 
Admission date 
Discharge date 
Surgery date 
Endocrine symptoms 
Endocrine hyperfunc 
Visual disturbances 
Headache 
Vomiting 
Visual acuity right 
Visual acuity left 
Cranial nerve palsy 
Consciousness (GS) 
Higher functions 
Hemiplegia 
Cerebellar signs 
Apoplexy 
Prolactin 
Growth hormone 
X-ray skull 
CT scan 
Surgery 
Transphenoidal 
Postoperative compl. 
Treat. recur./med 
Treat. recur.1DXRT 

XXXXXXXXXXXXXXX 

28 ys 
Female 
588188 
34A Metcalfe Street, Calcutta-1 3 
19.08.88 
04.09.88 
24.08,88 
Yes 
Hyperprolactin 
No 
Yes. Temporal 
No 
616 
616 
No 
15 
Normal 
No 
No 
No 
7 1 
1.4 
Abnormal; Sella Gr. I1 
Intrasellar; Suprasellar 
Transethmoidal 
Yes; Septum soft;Normal gland seen; subtotal 
Diabetes insipidus 
Bromocriptine 
No 
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This database and the associated bibliographic database can be 
linked to the Syndrome database such that if the descriptor in the 
bibliographic database andlor the final diagnosis field in the patient's 
record specifies a syndrome name, the description of the syndrome will 
be retrieved from the Syndrome database. This is done using REF(L) 

function in the display format specification for the bibliographic and 
patients records databases or by using the CDS-ISIS Pascal interface 
SELECT.PAS. 

With aview to facilitating navigation through the fields of a patient's 
record, especially for a new user, a thesaurus-like facility can be 
provided. This Pascal interface to the Patient Records database (PREMA 
or MEDIS) suggests in the first screen that the user may enter the term 
CASE and the system will display the broad categories of fields 
mentioned above. The cues in the submenu at bottom of the screen will 
enable the user to select a specific concept of interest in a series of 
successive screen displays. 

******* ASSISTED SEARCH FACILITY ******* 

When you press any key, a screen will be displayed and you will 
be asked to keyin a search term. Type the term CASE, in upper or 
lower case. A list of the areas into which a case history has been 
divided will be displayed.Press the Space Bar as many times as 
necessary to move the cursor against the desired term e.g. INVES- 

TIGATIONS. Press S key to select the term. Sub-divisions of and 
concepts related to l~vEsTlGATl0Ns will be displayed. As before 
move the cursor to the desired term and press S key to select. Use 
the options at bottom of the screen for formulating search queries. 

L 

Press any key - 

224 
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- - 

CASE 
I 

CASE 

- SN Patient Case History is divided into following areas 
- NT Administrative information 
- NT Complaints 
- NT Symptoms/Signs 
- NT Interrogation 
S N Tlnvestigation 
- NT Pathology 
- NT Treatment 
- NT Postoperative 
- NT Follow-up 
- NT Recurrence 
- NT Readmission 

[SpB] Next [Black [flirst [Plage [Slelect [ l e r m  select [Mlake file add 
te[R]m(file) [Clreate term [Aldd relation [Dlelete [Qluery sa[V]e [?]display 
Query/save search[Aadd e[X]it 

INVESTIGATION 

BT CASE 
NT ANGIOGRAM 
NT BLOOD 
NT CARDIOVASCULAR SYSTEM 
NT CTSCAN 
NT HORMONES 
NT MYELOGRAM 
NT NMR 

S NT X-RAY 

X-RAY 
BT INVESTIGATION 
NT X-RAY CHEST 
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S NT X-RAY SKULL 
NT X-RAY SPINE 

X-RAY SKULL 
BT X-RAY 

QN ABNORMAL 
NT SELLAGR I 

Q NT SELLA GR II 

A similar interface was found useful with a database for supporting 
urban planning (see Sec. 10.5) 

10.2.1 Integrated Database 

In addition to the database of patient's records, databases CHEM 

and TOXIS consisting of records describing the physical and chemical 
properties, and pharmacological properties respectively of selected 
drugs, a database SYNDRO describing selected medical syndromes, and 
an integrated database (11s) of bibliographical references, and of profiles 
of institutions, information systems, experts, and ongoing research 
projects, were developed for use of the doctors. Ils and SYNDRO have a 
common FDT, Field Select Table but separate data entry worksheets. 
When a descriptor in a record retrieved in response to a query is the 
name of a syndrome, it will also retrieve the related record from the 
SYNDRO database. Again, this is achieved either by using the REF(L) 

function of Microlsis or by using the Pascal Program SELECT.PAS [60]. 

SAMPLE RECORD FROM IIS BIBLIOGRAPHIC 

DATABASE LINKED TO SYNDROME DATABASE 

TITLE: Moyamoya-like disease associated with a lenticulostriate region 
aneurysm : Case report 

AUTHOR(S): Grabel Jordan C.; Levine Mitchell; Hollis Peter; Ragland, Ronald 

ABSTRACT : A case of moyamoya-like disease associated with an intra- 
cerebral hemorrhage and an unusual aneurysm is reported. The patient's 
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clinical status and the initial and follow-up angiographic appearance of the 
aneurysm are presented. The etiology of the moyamoya phenomenon and 
of associated aneurysms are discussed. 

KEYWORDS: Cerebral aneurysm; lntracerebral hemorrhage; Moyamoya 
disease; Pseudoaneurysm 

IN: J Neurosurg 70(1989):802-803 

[As the term Moyamoya disease occurs as one of the descriptorsin the above 
bibliographical record, the system retrieved also the corresponding record 
describing the Moyamoya syndrome from the SYNDRO database] 

SYNDROME 

NAME: MOYA-MOYA syndrome 

SYNONYM: Progressive arterial intracranial occlusions; lntracranial arteries; 
progressive occlusions; Kawakita's syndrome; Leed's syndrome; Maki's 
syndrome; Multiple progressive intracranial arterial occlusions; Taveras 
syndrome. 

SYMPTOMS: Onset from infancy to adulthood, usually following some non- 
specific infectious process or cold. 

INCIDENCE: Most cases in Japanese; a few Black races and Caucasian 
patients. 

INCIDENCE-SEX: M, F. 

INCIDENCE-AGE: Infancy to youth. 

SIGNS: Paralysis and focal epileptic attacks, alternating between both sides, 
together with twitching, speech disturbances, unsteady gait, hemianopia, and 
headache. In some cases especially adults, psychiatric manifestations which 
may be followed by signs of intracranial hemorrhage. 

ETIOLOGY: Unknown; considered a non-specific inflammation due to 
autoimmune reaction. 

PATHOLOGY: Occlusion of distal internal carotid artery and middle cerebral 
arteries, and sometimes basilar arteries and proximal posterior cerebral 
arteries. Absence of atherosclerotic changes. 

DIAGNOSTIC PROCEDURES: X-ray: of skull usually normal. Angiography: 
Occlusion usually situated in internal carotid artery at its bifurcation; develop- 
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ment of a large network of vessels in basal ganglia and upper brain stem 
areas from basilar artery and trunk of anterior and middle cerebral arteries. 
Marked degree of vascularization and visualization od rete mirabele. Spinal 
tap: Occasionally hemorrhagic. 

THERAPY: Corticosteroids apparently not effective. Surgery for removal of 
obstruction attempted. 

PROGNOSIS: Progress to complete obstruction of major arterial network along 
base of brain that eventually stops spontaneously. Majority of patients survive 
with moderate or no disability. Mental retardation in one-third of children. 

REFERENCES :Kawakita, Y.; Abe, K.; Miyata, Y. et al. Spontaneous 
thrombosis of internal carotid artery in children. (Folia Psychiatr. Neurol. 
Japan. 19;1965; 245-255); Leeds, N.E.; Abbott, K.H. Collateral circulation 
in cerebrovascular disease in childhood via rete mirabele and perforating 
branches of anterior choroidal and posterior cerebral arteries. (Radiology 
85;1965;628-634); Kudo, T. Spontaneous occlusion of circle of Willis; disease 
apparently confined to Japanese. (Neurology 18;1968; 485-496); Taveras, 
J.M. Multiple progressive intracranial arterial occlusion ... (Amer. J. 
Roentgenol. Rad. Ther. Nucl. Med. 106; 1969;235-268). 

SOURCE: DMS. 

RECORD ON ASPIRIN FROM TOXIS DATABASE 

ACETYLSALICYLIC ACID 

CATEGORY: Analgesic. 

ALTERNATIVE NAMES: Aspirin. 

OCCURRENCEIUSE: Analgesic. Antipyretic. Anti-rheumatic. 

PROPERTIES: [For more details use CHEM data base]. MP 137'~. Odourless. 
Bitter taste. White crystalline soluble in ethanol, ether, or ethylene dichloride. 

SIGNSISYMPTOMS: Acidosis, metabolic acidosis as a later effect. Nausea 
and vomiting may be early or delayed. Large doses first stimulate and then 
depress the CNS; initial excitement and convulsions are followed by stupor 
and depression. Central stimulation may also produce hyperventilation (loss 
of carbondioxide) and early transient alkalemia; followed by severe metabolic 
acidosis. Other possible symptoms: headache, thirst, dizziness, irritability, 
cyanosis, p-aminophenol in urine (brown black urine) diaphoresis, sugar in 
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urine, gum bleeding, gastritis with or without gastric hemorrhage, 
prothrombin level lowering, hearing disturbance, vision disturbance, tinnitus, 
vasodilatation, peripheral, hyperpnea with dyspnea, renal damage, brain 
damage, weakness, fatigue, hypotension, delirium, confusion, respiratory 
failure, collapse, coma, death. 

EXPOSURE: Oral, Tablet. 

MLD: Approx. 15 g for a 150 pound person. Sodium salicylate: c. 15 g. Phenyl 
salicylate: c.5 g. Methyl salicylate: 10 ml. Salicylic acid: 8 g. 

METABOLISMTTOXICITY: First completely hydrolyzed in plasma to salicylic 
acid, most of which is eliminated unchanged. Part is conjugated and a very 
small amount oxidized to gentisic acid. 

INFLUENCING FACTORS: [For a checklist of influencing factors use ACTORS 
data base]. 

TREATMENT: Gastric lavage with warm water; or 15 ml of syrup of ipecac to 
produce vomiting in all cases. Patient may appear deceptively well when first 
seen; signs and symptoms may be delayed; vomiting may be delayed. Fluids 
(oral or parenteral) to increase urinary output and to counteract de-hydration 
due to vomiting and sweating. Maintain body heat, fluids, and electrolyte 
balance. Keep patient warm and quiet. Give alkaline drinks. Give sodium 
bicarbonate or sodium lactate (IV, Ml6) or citrate to combat acidosis and 
sodium loss as necessary. Periodic blood determinations for alkaline reserve 
to estimate severity of poisoning and progress of treatment. Recovery may 
depend on renal elimination and controlled acidosis. Elimination is more rapid 
if urine is kept alkaline. Vitamin K derivatives and ascorbic acid for low 
prothrombin and capillary fragility. In severe cases exchange transfusion for 
children, or hemodialysis. 

[The CHEM and TOXlS databases can be linked in the same way as IIS and 
SYNDRO are linked so as to retrieve corresponding records from the two 
databases] 

RECORD ON ASPIRIN FROM CHEM DATABASE 

2-(Acetyloxy)benzoic acid; Salicylic acid acetate. 
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ALTERNATIVE NAME(S): Acetylsalicylic acid; 2-Acetoxybenzoic acid; Acidum 
acetylsalicylicum; Acetilum acidulatum; Acenterine; Aceticyl; Acetophen; 
Acetosal; Acetosalic acid; Acetosalin; Acetylin; Acetyl-SAL; Acemetten; 
Acylpyrin; A.S.A; Asatard; Aspro; Asteric; Caprin; Colfarit; Contrheuma 
retard; Delgesic; Duramax; Ecotrin; Empirin; ECM; Endydol; Entrophen; 
Enterosarine; Helicon; Neuronika; Rhodin; Salcetin; Salcetogen; Salcetin. 

CATEGORY: Analgesic. Antipyretic. Antirheumatic. Anti-inflammatory. 

MOLECULAR FORMULA: CgH804. 

MOL. WT.: 180.5. 

STABILITY: Stable in dry air. Long half-life, about 24 hours. 

PHYS/CHEM.PROPERTIES: C 60.00 p.c., H 4.48 p.c., 0 35.53 p.c. Manufac- 
tured from salicylic acid and acetic anhydride. Odourless, but in moist air 
gradually hydrolyses into salicylic acid and acetic acid and acquires the odour 
of acetic acid. Bitter taste. White crystalline monoclin~c tablets or needle-like. 
MP 1 3 5 ' ~  (rapid heating); the melt solidifies at 118 C. Soluble in ethanol, 
chloroform, ether or ethylene chloride. 1 g dissolves in 300 ml water at 25'~,  
in 100 mi water at 37' C, in 5 ml alcohol, 17 ml chloroform, 10-1 5 ml ether. 
Less soluble in anhydrous ether. Decomposed by boiling water or when 
dissolved in solutions of alkali hydroxides and carbonates. Pharmaceutical 
incomp;: Forms a damp to pasty mass when triturated with acetalide, 
phenacetin, antipyrine, aminopyrine, methanamine, phenol or phenyl 
salicylate. Aspirin powder with an alkali salt becomes gummy on contact with 
atmospheric moisture. Hydrolysis occurs in admixture with salts containing 
water of crystallization. Solutions of the alkali acetates and citrates, as well 
as alkalis themselves, dissolve aspirin but the resulting solutions hydrolyse 
rapidly to form salts of acetic and salicylic acids. Sugar and glycerol hinder 
this decomposition. Liberates very slowly hydrochloric acid from potassium 
or sodium iodide. Subsequent oxidation by air produces free iodine. 

IDENTIF ICATION: Salicylates are rapidly absorbed and may be easily 
detected in the urine within 30 min. As little as 0.3 g. tablet gives a positive test 
in the urine. Separated by acid-ether extraction. Specimen must be strongly 
acid to affect a good extraction. Aspirin (salicylates): (1) To 5 ml of urine, add 
1 ml of 10 p.c. ferric chloride. Heat the urine gently to rule out possible false 
reaction due to acetone bodies. Salicylate gives purple colour. This test also 
positive for sodium, phenyl, or methyl salicylates, and phenol derivatives. (2a) 
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Acidify 5 ml of serum by adding 0.5 ml of conc.Hcl. Extract with 10 ml of 
ethylene dichloride. Allow layers to settle and then separate. Discard upper 
blood layer and add 2 ml of 0.2 p.c. ferric nitrate to the ethylene dichloride. 
Salicylates give purple colour. The colour can be compared with standards 
similarly prepared or may be read in a spectrometer. (2b) (Nate1son):Place 
0.01 ml of serum or urine on a white porcelain dish; add one drop of 1 p.c. 
ferric nitrate (in 0.07N HNOs). Purple colourfor salicylates. Report as negative, 
faint, moderate, or large amounts. (2c) Quantitative: Measure 0.2 ml of serum 
or urine plus 0.8 ml of water into each of two small tts. To one tt (which will 
be the blank), add 1 ml of 0.07N HN03. To the other (which will be the 
unknown), add 1 ml of 1 p.c. Fe(N03)~. Mix and allow to stand for about 5 min; 
read in a spectrophotometer at 540 mf. For standard: Use 1 ml of water in a 
tt (blank) and add 1 ml of 0.07N HN03. To another tt, add 0.8 ml of water and 
0.2 ml of standard and then 1 ml of 1 p.c. Fe(N03)3. Absorbence 
unknown/Absorbence standard x 25 = mg of salicylate per 100 ml. Reagents: 
Ferric nitrate: 1 p.c. in 0.07N nitric acid. Nitric acid: 0;07N (4.69 ml of HN03 
[ I  .42] and 70.5 p.c. made up to 1 litre. Salicylate standard: 25 mg per 100 ml; 
29 mg of sodium salicylate or 25 mg of salicylic acid per 100 ml of water. 
Thiocynates interfere if taken in large amounts. (3) Benedict's reagent positive 
for sugar in urine. (4) Pure crystals extracted from urine can be differentiated 
with 1 ml of ferric chloride (1 0 p.c.). Antipyrine +ferric chloride gives red colour. 
Salicylate + ferric chloride gives deep violet colour. Amynopyrine (Pyramidon) 
+ ferric chloride gives fading light violet colour. Methyl salicylate + ferric 
chloride gives violet colour. (Must add alcohol to dissolve methyl salicylate). 
Also by NIR spectrophotometry. (5) UV spectrophotometry: Acidifyspecimens. 
Use 5 ml of serum or tissue plus 0.5 ml of conc.HCI. Gently extract with 25 ml 
of chloroform; reextract with 25 ml of chloroform; reextract with 0.9N NaOH 
and scan between 230 and 340 mf. Max density, 300 mf; min density, 265 mf. 
(6) TLC may be used. Salicylates can be detected in urine within 1 hr after in- 
gestion and may be found upto 24 hrs or more depending upon the quantities taken. 

DERIVATIVES: Sodium salicylate. Phenyl salicylate. Salol. Methyl salicylate. 
Oil of winter green. Salicylic acid. 

REMARKS: All tests described are for the salicylate radical. Compound radicals 
such as methyl salicylate, salol must first be hydrolyzed if tests are done on 
tablets or original compounds. Levels above 20 mg p.c. may be considered 
toxic. 
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REFERENCES: Kaye, Sidney 1 Handbook of emergency toxicology 1 3rd ed 1 
1971 ; Merck index I 10th ed I 1983. 

Fields of PlTU and TMR1 databases combined (Subfields are indicated in parenthesis) 

Institution 
lnstitution acronymlcode 
Department/Service 
Head of Department (name, 
designation) 
Name of patient 
Patient type 
Patient ID 
OPD number 
Casualty number 
Period of stay 
Wardlbed number 
Previous admission nos. 
File references 
Address of patient (address, phone..) 
Contacts (name, address, phone ...) 
Associated personslinstns (name, 
relation, address) 

Recommended by (name,date) 
Date of birth 
Age at admission (age, range) 
Sex 
Blood group 
Marital status 
Religion/community 
Occupational class 
Economic class 
Residence environment 
Educational level 
Employment (function, environment) 
Nationality 
Race 
Brought by 

PC on duty 
Attending officer (name, 

designation) 
Admitted on (date, time) 
Admitted for 
Provisional diagnosis 
Final diagnosis 
Secondary diagnosis 
Discharged (status, transfer, 
hospital, date) 
Expired (date, time) 
Cause of death 
Patient's complaints 
House officer's notes 
Personal history 
Family history 
Social history 
Other history 
Social worker's data 
Symptomslgeneral 
Headache (yln, site) 
Vomiting 
Convulsions 
Gait 
Visual acuity (left, right) 
Colour vision 
Visual fields 
Lobar function 
Diplopia 
Ptosis 
Nystagms 
Ophthalmoplegia 
Examinationlgeneral 
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Cardiovascular system 
ECG 
X-ray chest 
X-ray skull 
Pupil changes 
Ocular nerve 
Cranial nerve 
Fundus 
X-ray spine 
Four vessel angiogram 
Carotid angiogram 
CT scan head 
NMR 
Pneumoencephalogram 
Consciousness/Glsgow sc. 
Higher function 
Hemiplegia 
Paraplegia 
Quadriplegia 
Monoplegia 
Cerebellar signs 
Apoplexy 
Memory 
Speech 
Anosmia 
Phonation 
Swallowing 
5th nerve 
5th corneal 
5th sensory 
5th motor 
6th nerve 
7th nerve 
8th nerve 
9th nerve 
10th nerve 
11 th nerve 
12th nerve 

Spinal Motor 
Reflexes 
Sensation 
Extensor plantar 
Sphincters 
Urinary continence 
Rectal continence 
Associated illnesses 
Endocrine symptoms 
Endocrine hypofunction 
Endocrine hyperfunction 
Prolactin 
Growth hormone 
T3 
T4 
TSH 
ACTH 
LH 
FSH 
Myelogram 
Ventriculogram 
CNS surgery 
Pathology 
Complications 
Treatmentlmedical 
Reactions 
Surgery 
Attending doctors 
Transphenoidal 
Postoperative complication 
Prognosis 
Follow-up visual 
Follow-up hormonal 
Follw-up CT scan 
Pathology altered 
Operated more than twice 
Progress 
Advice 
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Readmissions (date, time) 
Recurrence 
lmmunochemistry 
TSH 
LH 
FSH 
P L 

ACTH 
GH 
Recurrence treatmentlmedical 
Recurrence treatmentlsurgery 
Recurrence treatment DXRT 

International disease classif. 
Keywords/Descriptors 

10.3 Databases to Assist Energy Resources Planning 

lnformation specialists interacting with State energy planners 

(end-users) helped in identifying and visualizing the broad issues and 

aspects of energy resources planning. These were then organized into 
a matrix,framework as shown below: 

Framework for Energy Planning lnformation Analysis 

Economic data 

Energy research 

Environmental issues 
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A box formed by the cross-section of an issue and an aspect 

represents a specific area of interest of end-users. For example: 

- Box A: Current status of energy supply 

- Box B: Forecast on energy demand 

- Box C: Current policy on energy pricing 

- Box D: Future developments in energy plant technology 

This analytical framework may be applied either to a particular 

formlsource of energy (e.g., coal, solar, electricity, wind) or to a group 

of energy sources (e.g., non-conventional energy). 

Each box can be further divided by geographical area or by local, 

district, state, national, and international levels. Each domain so formed 

can be used for providing SDI service as well as analyzed, consolidated, 

repackaged information. It may also be noted that a particular interest 

area, such as: 

Electricity consumption in the industrial sector in 

Tamil Nadu in India during 1990-1 992 

can be structured using the postulational approach to facet analysis and 

synthesis as follows: 

Electricity [PI: Consumption [El-Domestic sector (Qualifier). 
Tamil Nadu (India) [S] '1 990-1 992 [TI 

The framework helped to determine the fields and sub-fields, for 

an FDT, the fields and concepts to be indexed and arrangement of data 
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in the output from the database. The issues were used as fields and the 

aspects and spatial divisions were used as descriptors. Sample of 

output from the ENERGY database is given below. 

Other foci of interest were also identified relating to specific energy 
forms, as flow models, from source to end uses (see also 1381). From 
these, fields and subdivisions for a database as well as a scheme for 
classification were formulated. 

For example: 

Coal 
By Source/Extraction 
Mining 

Deep mine 
Strip mine 
Auger mine 
Refuse mine 

Import 
By Refining 

Cleaning 
Refuse 

By Transportation means 
Rail 

Truck 
River 
Overseas 
Other 

By End use 
Electric utilities 
Industry 

Coke 
Gas 
Byproduct 

Commercial use 
Domestic use 

SAMPLE RECORD FROM ENERGY DATABASE 

FILE : NONCON - 00007 

TOPIC : Nonconventional energy equipment. 

DETAILS ON : Demand and market for non-conventional energy equipment. 

COVERAGE: World. Developing countries. 

CURRENT SITUATION 
Considerable potential exists for expanding trade among developing 
countries in nonconventional energy producing equipment. The demand for 
such equipment as wind pumps, wind generators, water turbines and solar 
panels is expected to grow rapidly during the remainder of this century and 



General Theory of Knowledge ClassiJication 

into the next. International trade in such equipment has not yet developed, 
but there is a rapidly growing and attractive market which should be explored 
by developing countries. 

FORECAST 
Demand already exists in some developing countries in which non-conven- 
tional energy-generating technologies are being applied, for example, 
Argentina, Brazil, China, India, Mexico and the Republic of Korea. Future sales 
prospects are much greater especially if there be change in oil price 
situation along with the expected overall expansion of energy needs in the long 
term. Demand in industrialized countries is also expected to follow an upward 
trend. Several of them are already well into nonconventional energy production. 
In USA, for example, a national programme has led to widespread use of solar 
energy systems in some parts of the country. This market as well as others in 
industrialized countries, could offer sales opportunities for developing countries. 
Although the overall market for nonconventional energy equipment is difficult to 
define because of the scarcity of data, general indicators point to attractive future 
sales prospects for developing countries for several types of equipment, 
more particularly wind energy converters, photovoltaic cells, small hydropower 
machinery and solar cookers. 

POLICY 
The viability and extent of application of energy systems depend greatly on 
government policy. One of the reasons for the development of the market for 
non-conventional energy technologies in the USA was the very favourable 
policy of the government: a national goal was set to obtain 20 percent of 
national energy supplies from solar energy by2000 A.D. This was supported 
by tax reductions for solar energy installations. The policy also led to the 
establishment of large "wind farms" on the east and west coasts. Other 
countries that have adopted national policies on energysystems development 
including nonconventional energy systems, have also achieved good 
results.The energy substitution project in Cape Verde is a good example. 

OPERATIONAL EXPERIENCE 
Developed countries, particularly in Europe, are relatively more active in the 
trade of nonconventional energy equipment. Almost all exports of wind 
turbines and water turbines and about two-thirds of such imports over the past 
several years have been accounted for by developed countries. Developing 
countries have been importing about one-third &he world total, and they export 
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about 2 per cent of the total traded. This export share is quite small given the 
relatively simple technology required to produce low-powered 
non-conventional energy equipment. 

SOURCE OF INFORMATION 

1 .Vorobiev, Andrei (International Trade Centre, UNCTAD/GATT, Geneva). Power- 
generating and transforming equipment for nonconventional energy: an 
overview of market prospects. International Trade Forum, 1987 April-June. 

2. Attractive market prospects for nonconventional energy equipment. Asia- 
Pacific Tech Monitor ( A P C ~ ) ,  1987 September-October, p. 20-22. 

FILE : WIND - 00001 

TOPIC : Wind Energy Equipment. 

DETAILS ON : Demand and market for equipment and machinery - Wind 
pumps and wind mills. 

COVERAGE : World. Developing countries. 

CURRENT SITUATION 
It is estimated that 10 per cent of the energy needs of most countries could 
be met by wind energy conversion, using contemporary technology. The 
areas with the best prospects are seashores, small islands, flat plains and 
mountainous regions. The number of wind pumps or wind mills in 
operation thoughout the world is estimated at about 1 million. Most of these 
are installed in the plainsof USA, Australia and Argentina. 

FORECAST 
The major prospective markets for wind pumps are countries frequently 
stricken by droughts and floods, those seeking to improve their water supply 
or those already widely using wind power. The latter are replacement markets 
or markets requiring spare parts. About 25,000 new wind mills will be required 
globally during the next 10-1 5 years, amounting to a market value of ~ ~ $ 5 0  
million. The demand may go up to 40,000 wind mills, that is, a market value 
of US$80 million. As wind pumps are simple in design and can belare being 
manufactured in many developing countries, the latter could supply a sizeable 
share of the market, including sales to industrialized countries, such as, the 
USA. The development of the market for replacement windmills and spare parts 
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is another possibility. The market demand between the years 1986 and 2000 is 
estimated at us$ 50 million to 80 million for replacement windmills and us$ 10 
million to 15 million for spare parts. 

OPERATIONAL EXPERIENCE 
In CapeVerde a programme and strategy for wide utilization of nonconven- 
tional energy equipment including wind pumps and wind generators is under- 
way. The call is for the installation of about 400 wind machines, of which 320 
have already been imported and set up and 18 have been locally made. About 
52 of the machines are for generating electricity. A number of other 
developing countries also have the potential to produce energy from wind, 
for example, Chile, Syria, Lesotho, Cyprus and Argentina. 

SOURCE OF INFORMATION 

1 .Vorobiev, Andrei (International Trade Centre, UNCTADIGA'IT, Geneva). Power- 
generating and transforming equipment for nonconventional energy: an overview of market 
prospects. International Trade Forum, 1987 April-June. 

2. Attractive market prospects for nonconventional energy equipment. Asia- 
Pacific Tech Monitor (APCTT),~ 987 September-October, p.20-22. 

An associated database is on equipment, specifically for biogas gen- 
eration. In this case the users required data on the characteristic 
features of such equipment. A record output from the EQUlP database 
is presented below: 

SAMPLE RECORD FROM EQUIP DATABASE 

FILE: EQUIPMENT 

FIELD : Biomass 

EQUIPMENT: Gasifier 

BRAND & MODEL: Charung. 

CHARACTERISTICS 
Rated capacity 90 KVA 
Gas flow rate 3-5 cu.m per min. (approx) 
Average calorific value 750-1000 K Cal1cu.m 
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Gas temp. at gasifier outlet 
Rice husk consumption 
N of hrs. in operation 
Permissible contin. operation 
Full load operation rate 
Expected diesel replacement 
Rate of tar deposition 
Construction materials 

Ash output 

BIOMASS 
Biomass type 
Acceptable moisture 

MACH INERY & EQUIPMENT 
Blower & water pump 

Diesel engine & altgrnator 

Control/protections provided 

Auxiliary power req. 

Site requirements 

6 0 ' ~  to 8 0 ' ~  
2 to 2.5 kg1KVA 
Over 1 1,000 hrs 
125 to 200 hrs. 
About 240 days in a year 
100 per cent 
5 1 tar + water every 8 hrs. 
Gasifier - stainless steel; Other 

parts:mild steel 
50 to 100 kglhr. automatic 

removal 

Rice husk, uncharred 
Below 18 per cent 

Blower - centrifugal 2 HP rating; 
Water pump - centrifugal 2-3 
HP rating 

Diesel engine - 280 HP at 2300 
rpm Nissan engine, Japan 
(modified to gas engine spark 
ignition; Alternator - 100 KVA, 

3-phase 
Starter control, phase, overload, 

reverse current and auto off 
protections 

10 per cent of rated capacity to 
start with, from the grid, and 
the reafter 100 p.c. self-sufficient 
and no auxiliary power required 

6m x 12m x 6m. Foundation for 
engine and motor only 
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TOTAL INVESTMENT 
Total 50-60 per cent of total cost 
Husk 25-30 per cent 
Labour & maintenance 7 percent 

ADVANTAGES 
The rice husk produced electricity is cheaper than grid electricity - ~ ~ $ 0 . 0 3 8  
to 0.049 as compared to US$ 0.060 per unit. If there is no expenditure on 
husk, the cost comes down even further. Company claims that the plants are 
economical and most of the factories where the units are installed save 
enough energy that the gasifier will repay itself within 1 to 1.5 years. 

LIMITATIONS 
World Bank Expert Study Report points out that the company's figures 
regarding economics of the system have been arrived at taking into account only 
saved electricity charges, equipment and maintenance costs. If all other costs, 
such as of stand-by equipment, building, installation and training are included, 
the payback time would be more than two years. 

SOURCENENDOR: Charung Engineering Co. Ltd. Thailand 

DISTRIBUTOR-FOREIGN: Charung Engineering Co. Ltd. Thailand 

REMARKS 
The Charung gasifier is being promoted ~ ~ A P C T T .  The Charung Engineering 
Co. has installed more than 20 units, mostly in rice mills and ice and jute 
factories indifferent parts of Thailand. 

SOURCE OF INFORMATION 
Rice husk gasifier power plants. Asia-Pacific Tech Monitor, 1987 Septernber- 
October, p. 17-1 9. 

1 0.4 Database on Forest Resources 

The database forms a component of an information system 

developed at a forest research institute, and relates to forest divisions 

in a specific geographical area in India. Categorization of the geo- 

graphical area into districts, and the physical features, meteorological 
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data, features of the mountains in each district, farm products, etc. were 

identified by the librarian of the institute through interactions with the 

end-users and using appropriate information source materials. The 

interaction also helped in determining the fields and sub-fields, the 

sources of data and the type of outputs required frequently. For example, 

informationldata relating to: 

- a district or forest division as a whole; 

- the products of a forest division in a district; 

- temperature range (maximum and minimum) in a district; 

- farm products or plantation crops output for the different districts 
over a period of years in a comparative tabular form. 

The interaction between users and librarian helped to decide: 

- that a record should provide data on a specific forest division 
(geographical area); 

- that each field of a record should provide information on a specific 
characteristic of the forest; 

- appropriate indexing parameters; and 

- on predefined output formats, etc. 

The grouping of the main fields using principles of helpful 
sequence has been discussed earlier. For each data entity constituting 
a field, certain aspects were specified. Unlike in the Energy database 
discussed above, these aspects were defined as subfields. Some 
examples follow: 
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Field Sub-fields 
- --- - - -- - -- 

Peaks Name, height, location, forest range 
Sanctuaries Name, animals, birds, location, forest range, area, year 
Farm forestry Species, yield, expenditure, revenue, year 
Tribal settlements Name of settlement, location, tribe, designation, 

number of settlements 
Forest fires Locality, range, area affected, year 

Interests of users about each entity enumerated in the main field 

correspond to Property, Space and Time facets enumerated in the 

sub-fields. 

Sample records using different output formats are presented below: 
SAMPLE RECORDS FROM 'FORD' DATABASE (DISPLAY FORMAT FORD) 

HEADQUARTERS AREA 
POPULATION 
NUMBER OF SCHOOLS 
HOSPITALS 
RANGES 
RANGERS 
FORESTERS 
GUARDS 
VEHICLES 

Mannarkadu, 680 694 
596,600 
15 
6 
4 
4 
15 
32 
6 

DIVISIONAL FOREST OFFICER: Ramamurthy, K.N. 
RANGES 

Name : Mannarkadu 
Headquarter : Mannarkadu PIN. 680 654 

Ranger : Purushotham,P.K 
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Population : 1,25,313 
No. of Sections : 15 

No. of Beats : 75 

Name 
Headquarter 

Ranger 
Population 

No. of Sections 
No. of Beats 

Name 
Headquarter 

Ranger 
Population 

No. of Sections 
No. of Beats 

: Panallur 
: Puthukotta PIN. 680 313 
: Meghanathan,P.M 
: 85,460 
: 13 
: 55 
: Eriyad 
: Azhikode PIN. 680 304 
: Krishnankutty,R 
: 1,75,510 
: 14 
: 53 

Name : Porkulam 
Headquarter : Perinchantha PIN. 680 215 

Ranger : (vacant) 
Population : 2,10,217 

No. of Sections : 20 
No. of Beats : 83 

LOCATION Latitude 12.01 ; Longitude 10.38 

ELEVATION min. 235 max. 878 

PEAKS Paramudi (878); Thekkumudi (856) 

RIVERS Bharathapuzha; Palanadhi 

RESERVOIRS Malampuzha 
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IRRIGATION PROJ Malampuzha 
TEMPERATURE Year Celsius 

min max 

1984 20 31 
1985 19 32 
1986 18 37 
1987 23 29 

RAINFALL Year Cm -- 

FOREST TYPES Evergreen ( code 111 ) 
Deciduous ( code IV ) 
Moist Deciduous ( code VII ) 

FARM FORESTRY Species Year Area --- 
Teak 1984 36 

1985 40 
1986 40 
1987 45 

Eucalypt 1984 28 
1985 36 
1986 30 
1987 33 

Bamboo 1984 25 
1985 30 
1986 22 

xxxxxxx RECORD INCOMPLETE xxxxxxx 
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(Display format FARMPR) 

PALAGHAT DIVISION - FARM PRODUCTS 

Species Year Area --- 
Teak 1984 36 

1985 40 
1986 40 
1987 45 

Eucalypt 1984 28 
1985 36 
1986 30 
1987 33 

Bamboo 1984 25 
1985 30 
1986 22 

(Display format PLANTI) 

FARM PRODUCTS: COMPARATIVE DATA 

-- - 

Teak Eucalyptus Bamboo 
Division 

19841985 198619871984 1985 1986198719841985 1986 

Trichur 26 46 42 35 38 45 32 23 27 29 32 

ldukki 46 40 39 46 38 32 40 23 34 24 32 
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(Display format TEMPER) 

Other out put formats such as TRIBE (for data on tribes), FIRE (for Forest 
fire data), INJURY (for forest damages data) etc. have been prepared. In 
arranging The Fields and Data in each field (Row-wise and Column-wise) 
appropriate Principles of Array Isolates sequence have been used. 

Year 

10.5 Information Support for Urban Planning 

Celsius 
min /max 

1 0.5.1 Information Request Form 

For assisting users in expressing their information requirement as 
precisely as possible, a structured query worksheet was developed 
(printed and online format) [67]. The query elements or facets were 
derived from studies on data requirements of users and the fields of the 
related databases discussed above. cDs-lsrs Pascal programmes 
facilitate matching of the terms in the query worksheet with those in 
machine-readable vocabulary control tools, such as, a thesaurus, 
scheme for classification, etc. and/or the index terms of the database(s), 
thus enhancing the retrieval performance of the system. An example of 
the Search Request worksheet is given below: 
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NATIONAL URBAN PLANNING INSTITUTE INFORMATION 
SERVICES CENTRE 

Structured lnformation Search Request Form 

Note: Tick mark against the search topic of your interest 

Page 1 of 3 

Information Category Search Topic 

1 .Maps and Plans - Maps:- Original - Semi-original 
- Subject 
- Scale 

- PLans 
- Subject 
- Scale 
- Type 

Other 

2. Physical - Location - Altitude 
characteristics - Topology - Geology 

- Topography - Land use 
- Meteorology 

- Temperature 
- Humidity 
- Rainfall 
- Natural Resources 
- Water - Mineral - Soil - Forest 

Other natural resources 

- Other 
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Information Category Search Topic 
- -- - 

3. Population - Population size 
(Demography) - Population distribution 

- BY age - By sex 
- Population density 
- Population dynamics 

- Fertility - Birth rate 
- Death rate 

- Population projection 
- Population structure 
- Migration 

- Rural-Urban- Urban-Urban 
- Attraction (Push-pull factors) 

- Birth place 
- Rural - Urban - Region 

- Length of residence data 

Other 

Page 2 of 3 

- 
Information Category Search Topic 

4. Housing - Housing size 
- Age of housing unit 
- Housing tenure 

- Owned - Rented 
- Rent distribution 
- Purpose of housing 
- Residence - Business 
- Residence and business 
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Information Category 
.. . 

Search Topic 

- Typology 
- Unit type - Building type 
- No. of rooms - Service quarters 

- Housing structure/material 
- Foundation - Flooring 
- Walling - Kitchen 
- Roofing - Ceiling 

- Housing services 
-Water - Bathing 
- Toilet - Lighting 
- Telephone - FuelIEnergy 
- Garbage collection 

- Housing demand - Housing supply 
- Construction plan 
- Household size 
- Total size - Average size 
- Occupancy rate 

5. Transport and - Origin-destination 
Communications - Private transport 

- Public transport 
- Road network 
- Pedestrian path 
- Route capacity 
- Mode of transport 

Other 
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Information Categoty Search Topic 

6. Social - Education facilities 
infrastructure - School type - Enrolment ratio 

- Student class ratio 
- Eligible population size 
- Demand for education facilities 

- Libraries 
- Health facilities 

- Hospitals - Health stations 
- Clinics - Pharmacies 

- Religious facilities 
- Entertainment facilties 
- Sports facilitieslcentres 
- Cinemaltheatre halls 

Other 

Page 3 of 3 

Information Category Search Topic 

7.Economic activity - Occupation type 
- Occupational status 

- Government employment 
- Self employed 
- Private employment 

Other 

- Economic sector 
- Agriculture 
- Industry/Manufacture 
- Modern - Traditional 
- Cottage 

- Building/construction 
- Installation/maintenance 
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Information Category Search Topic 
. . -- --. . -- -. - .- - - -- .- - - .. - - - 

- Service 
- Trade 
- Transport~communication 
- Finance; Insurance 
- Public administration 

- Labour force participation 
- Dependency ratio 
- Economically active 

- Female 
- Male 

8.Finance and 
management 

10. Historical 

Other 

- Income distribution 
- Expenditure distribution 
- Management and administration 

- Responsible persons 
Accountability 

- Power hierarchy 

Other 

- Planning policy 
- Building and housing standards 
- Housing policy 
- Landuse policy 

Other 

- Year founded - Founder 
- Growth trend - Previous plans 

Other 

1 1. Other information not 
specified above 
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10.5.2 Thesaurus-like Search Interface 

An assisted search facility, similar to the one mentioned in Sec. 
10.2 was developed. The categorization or broad structuring of the data- 
base contents parallels the categorization in the Search Request form 
given in the preceding section (10.5.1)[68]. 

ASSISTED SEARCH FACILITY USER INTERFACE FOR 
URBAN PLANNING DATABASE 

*****ti********* 

1. When you press any key a blank box will be displayed and you will be 
asked to enter a search term in the rectangular blank box. Type in the 
term DATA in lower or upper case. A list of the areas into which the 
Urban Planning Database has been divided will be displayed. Use the 
Space Bar to move the cursor to the desired term, e.g. u ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ "  
and press S key to select. Sub-divisions and concepts related to 
POPULATION will be displayed. Move the cursor, as before, to the 
desired term and press S key to select. Lise options at the bottom of 
the screen for formulating search queries. 

2. You may also key-in the term (or a stem of it) representing your interest 
and press <ENTER> key. A list of the terms beginning with the term or 
stem string you have keyed-in will be displayed. Move the cursor, using 
Space Bar to the desired term and press S key to select. Then proceed 
as mentioned at 1. 

Press any key - 

1 DATA I 
DATA 

- SN Urban data is divided into the following main areas 
- NT Physical characteristics 
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S NT Population 
- NT Housing 
- NT Transport and Communication 
- NT Social infrastructure 
- NT Maps and plans 
- NT Economic activity 
- NT History 
- NT Finance and management 
- NT Legal 
- NT Other 

[SpB] Next [Black [Flirst [Plage [Slelect [Term select [Mlake file add 
te[R]m(file) [Clreate term [Aldd relation [Dlelete [Qluery sa[V]e 
[?]display Querylsave search[/ladd e[X]it 

POPULATION 

POPULATION 

- UF Demography 
- NT Population size 
- NT Population distribution 
- NT Population density 

S NT Population dynamics 
- NT Population projection 
- NT Migration 
- NT Birth place 
- NT Length of residence 

[SpB ] Next [Black [Flirst [Plage [Slelect merm select [Mlake file add 
te[R]m(file) [Clreate term [Aldd relation [Dlelete [Qluery sa[V]e [?]display 
Queryhave search[/ladd e[X]it 
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/ POPULATION DYNAMICS I 
POPULATION DYNAMICS 

- NT Fertility 
- NT Birth rate 
- NT Death rate 

[SpB ] Next [Black [flirst [Plage [Slelect [Tlerm select [Mlake file add 
te[R]m(file) [Clreate term [Aldd relation [Dlelete [Qluery sa[V]e [?]display 
Query/save search[/ladd e[X]it 
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Annexure I 

I OUTPUT 1 

I I 
I I I I BASE 

ANALYTICO-SYNTHETIC METHOD 
BASED ON POSTULATES & PRINCIPLES 

DB DEFINITION. 
USERS -QUERY- RECORD 

ANALYSIS STRUCT. 

INFO 
SEEKING 
BEHAVIOUR 

........................... t 
"OBJECT," T 

ATTRIBUTES, I 
INFO BASIS 

MANIPU- 
LATION,ETC. SOURCES 

ANALYSIS 
COGNITIVE STRUCTURING 
MODEL I 

- STRUCTURED 
KNOWLEDGE 

MAPPING 
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USING INFO 
CONCEPTS 
&STRUCTURES 

OBJECT-ORIENTED 
DATABASE 
ORGANIZED 
PRESENTATION 
OF INFO 
INFO ANALYSIS 
CONSOLIDATION 
PRODUCTS 
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SYS. 
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PRECISE INFO 
RETRIEVAL 
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USER 
INTERFACE 

- SCHEME FOR 
SUBJECT 
CLASSN. 

- THESAURUS 
CLASSAURUS 

- OTHER 
VOCABULARY 
CONTROL 

Fig. 2 
Analytico-Synthetic Methods in  Database Design, Retreival, and outputs. 
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