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Abstract

Knowledge organization has a major role to play in effective and efficient storage and dis-
semination of information. Traditionally, enumerated subject heading lists, library classifi-
cation systems, controlled vocabularies etc. were used to organize knowledge. However with
the advent of information and communication technologies like Internet and world wide web,
knowledge organization has acquired new significance as people are relying heavily on these
technologies to store, transmit and disseminate information. In this digital age, when com-
puters and other such gadgets are taking the role of information service providers, replacing
human interfaces designing efficient and effective knowledge organization systems and tools
has become paramount in order to enable machines to understand, interpret and satisfy the
information requirements of people not only belonging to academic and scientific community
but also belonging to various sections of the society. In addition to the traditional systems,
new tools like ontologies, concept maps etc. are being developed to organize knowledge.In
spite of all these efforts, developing effective Knowledge Organization systems and tools still
remains as a distant goal to be achieved. Primary reason for persistency of the problem is
knowledge organization systems and tools developed till date are based on the philosophical
view which equates knowledge with facts and treats knowledge as independent of the subject
i.e. human being. This paper attempts to discuss the limitations of such philosophical basis
for developing knowledge organization systems and tools and suggests an alternative ap-
proach based on human needs as human needs are the fundamental driving force for man to
seek knowledge.

1. Introduction

Knowledge organization has a major role to play in effective and efficient storage and
dissemination of information. Traditionally, enumerated subject heading lists, library clas-
sification systems, taxonomies, controlled vocabularies and thesauri were used to organize
knowledge. However with the advent of information and communication technologies like
the Internet and world wide web, knowledge organization which was earlier considered to be
more relevant only in places like libraries, archives and museums, which collect and organize
different sources of information such as books, magazines, and artifacts etc. has acquired
new significance as people are relying heavily on these technologies to store, transmit and
disseminate information. In this digital age, when computers and other such gadgets are tak-
ing the role of information service providers, replacing human interfaces, designing efficient
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and effective knowledge organization systems and tools has become paramount in order to
enable machines to understand, interpret and satisfy the information requirements of people
not only belonging to the academic and scientific community but also belonging to various
sections of the society including industries, businesses and even amateur and enthusiastic
common man on the street whose information requirements are different from another. In ad-
dition to the traditional knowledge organization systems, new tools like ontologies, concept
maps and topic maps etc are continuously being developed to organize knowledge suiting to
the information requirements of the modern society. In spite of all these efforts, developing
effective KO systems and tools still remains as a distant goal to be achieved.

2. Reasons for the Persistency of the Problem’

“Knowledge” as a concept is still ambiguous and there is lot of debate over what con-
stitutes knowledge. A peep into the developments that took place both in epistemology and
knowledge organization systems over the centuries reveals how western philosophers since
ancient to contemporary times while trying to define knowledge took many seemingly con-
tradictory positions, and how it got reflected in knowledge organization systems which orga-
nize knowledge based on the theories of knowledge postulated by philosophers.

2.1. Ancient, Medieval and Modern Periods

In ancient Greece, Plato theorized that knowledge is merely an awareness of absolute,
universal Ideas or Forms, existing independent of any subject trying to apprehend them.
Later Aristotle, the student of Plato, while working on his teacher’s postulates emphasized on
gathering such knowledge through logical and empirical methods and thus laid the founda-
tions on what developed the modern day science. Following the Renaissance with the inven-
tion of instruments such as the microscope and telescope etc. the world gave rise to two dis-
tinct schools of thought namely empiricism and rationalism. Empiricism views knowledge
as a product of sensory perception formed by the mapping of the external objects by human
mind through sensory organs with the help of different observation instruments. According
to these empiricists, though knowledge has no a priori existence, as described by Plato, it is
still absolute, in the sense that any piece of proposed knowledge is supposed to either truly
correspond to a part of external reality, or not. At the same time rationalists consider knowl-
edge as a product of rational thinking.

Later, Immanuel Kant developed a theory of knowledge with the objective of providing
a solution that is a synthesis of empiricism and rationalism. According to Kant, knowledge
results from the organization of perceptual data on the basis of inborn cognitive structures,
which he calls “categories”. Categories include space, time, objects and causality. This epis-
temology does accept the subjectivity of basic concepts, like space and time, and the im-
possibility to reach purely objective representations of things-in-themselves. Yet the a priori
categories are still static or given.

One of the prominent and fundamental characteristics of these western theories of knowl-
edge is their emphasis on external objects, which are absolute and permanent and their inde-

* Contents of this section are based on the information provided on the website: Epistemology, introduction - Principia Cybernetica http://pespmel.vub.
ac.be/EPISTEMLhtml
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pendence from the subject. Knowledge organization systems which came into prominence
mainly after the Renaissance period have adopted the existing theories of knowledge. This
influence would very clearly be seen through the writings of pioneers of library classification
schemes like Henry E. Bliss, Melwel Dewey among others. One of the 30 principles evolved
by Henry E. Bliss, the creator of the Bibliographic classification, states that, if a classification
is to serve with maximum efficiency, it should conform fundamentally to the organization of
knowledge established in the scientific and educational consensus.! Similarly Dewey devel-
oped the Decimal classification system based upon the structure of knowledge developed by
Sir Francis Bacon during the scientific revolution. Francis Bacon was famous for working
further on the theories postulated by Aristotle. Even the canons of classification such as
mutual exclusivity, part-whole, etc were also developed based on the principles formulated
by natural philosophers while developing the taxonomies of the biological organisms. They
also brought objectivity, which suggests that scientists, in attempting to uncover truths about
the natural world, must aspire to eliminate personal biases, a priori commitments, emotional
involvement, etc — the founding principle of modern science in those KO systems. They be-
lieved that a relatively permanent order of sciences has been established and it would remain
stable despite interrelations, complications and even ‘revolutions’. Thus it would constitute a
permanent framework for organizing knowledge even in the times to come.?

2.2. Contemporary Period

In the next stage of epistemology development which is called as pragmatic, knowledge
consists of models that attempt to represent the environment in such a way as to maximally
simplify problem-solving. It is assumed that no model can ever hope to capture all relevant
information. Therefore, several models exist simultaneously, even if they appear to be contra-
dictory. A model will be chosen depending on the problem to be solved. There is an implicit
assumption that models are built from parts of other models and empirical data on the basis
of trial and error complemented with some heuristics or intuition.

By this time advanced information and communication technologies have become the
major medium for information storage, transmission and dissemination resulting in informa-
tion explosion and information overload. It has grown beyond human capabilities to analyze
and make sense of such large chunks of information. So, in order to enable computers to
process that information, computer scientists have started developing ontologies, to desig-
nate the building blocks of concepts, out of which models of the world are made whereby an
agent such as a computer program will be in a position to process information, as represented
by those models. As it is not possible to develop a computer program which can perceive the
whole world, as Michael Lesk speculates that while a single KOS would be advantageous, it
is unlikely that such a system will ever be developed. Culture may constrain the knowledge
classification scheme so that what is meaningful to one culture is not necessarily meaningful
to another.’ Therefore, we live in a world of multiple, variant ways to organize knowledge.
So, there will be several models representing several building blocks of knowledge depend-
ing upon the situation and depending on the point of view in which a particular chunk of
information has to be processed.

Whatever may be the focus of all these theories of knowledge, all those theories are
trying to define “WHAT” Knowledge is. It is justified as far as epistemology is concerned,

16



Human Needs Approach: Knowledge Organization Jayasree Ahuja

but when it comes to devising a system to organize knowledge, apart

from the “what” aspect of Knowledge, the “WHY” and “HOW” aspects ~ “Man see&s
of knowledge i.e. Why knowledge is sought and how the human mind &n owled, ge
organizes the knowledge so acquired are also very vital because after to fu m[[ fiis
all the sole purpose of any knowledge organization system is to provide A
information about the objects (those objects could be about tangible en- aspiration.
tities or intangible and abstract ideas, beliefs etc.) to subjects i.e. human

beings. In other words, the design and development of any knowledge organization system
has to be in accordance and in synchrony with the methods and processes adopted by human
mind to organize knowledge within.

3. Why is Knowledge Sought?

To live and grow are the fundamental instincts of all living beings. Other living forms
are able to survive and grow because of the biological instincts. But in human beings their
aspiration is the key for their survival and growth. Man seeks knowledge to fulfill his aspira-
tion — to attain perfection, freedom and happiness.* To achieve happiness, man aims to fulfill
his fundamental needs including basic needs such as food, shelter, health etc. cognitive needs
such as curiosity to know and understand mysteries of the nature, expressing through various
forms of arts and culture, sharing his knowledge with other members of the society etc; and
social and emotional needs such as religion, customs rituals, and institutionalizing all these
activities etc. All these fundamental needs are interdependent and impact and get impacted
by each other.

Professor Gyorgy Markus” while systematizing the ideas of Karl Marx on human needs
describes that “humans are different from other animals because their vital activity, work, is
mediated to the satisfaction of needs, which makes a human being a universal natural being
capable to turn the whole nature into the subject of his/her needs and his/her activity, and
develops his/her needs and abilities (essential human forces) and develops himself/herself,
a historical-universal being. Work generates the breach of the animal subject-object fusion,
thus generating the possibility of human conscience and self-conscience, which tend to uni-
versality (the universal conscious being). A human being’s conditions as a social being are
given by work, but not only by work as it is not possible to live as a human being without
a relationship with others: work is social because human beings work for each other with
means and abilities produced by prior generations. Human beings are also free entities able
to accomplish, during their lifetime, the objective possibilities generated by social evolution,
on the basis of their conscious decisions. Freedom should be understood both in a negative
(freedom to decide and to establish relationships) and a positive sense (dominion over nat-
ural forces and development of human creativity, of the essential human forces. To sum up,
the essential interrelated traits of human beings are: a) work is their vital activity; b) human
beings are conscious beings; ¢) human beings are social beings; d) human beings tend to
universality, which manifests in the three previous traits and make human beings natural-his-
torical-universal, social-universal and universal conscious entities, and ) human beings are
free”. In other words human beings perceive “Nature” as a source to fulfill their needs of self
and of the society.

* A Hungarian philosopher. See http://www.jornada.unam.mx/2007/03/09/index.php?section=opinion&article=02601leco
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Similarly McGarry in his book titled “The Changing Context of Information™ explains
the reasons for the growth of disciplines.’ He says, “No matter how theoretical a discipline
may be its origins lie in a social need of some kind and it also satisfies some of the social
needs of its members. Not least among these needs are intellectual curiosity and self esteem”.
Peter Drucker the management guru of the 20" century also expresses the same view when
he says, “Knowledge like electricity or money is a form of energy that exists only when do-
ing work.”® Thus, man through a continuous process of learning seeks knowledge to sustain
and improve the quality of life as an individual and of the society as a whole not only for the
present but for the future too. Thus, at the physical level, knowledge has two purposes; firstly
to enable humans to use the knowledge to solve their individual, social and societal needs,
secondly to pass on the knowledge accumulated while solving the human needs to next gen-
erations, through education and also as a knowledge base. At a level higher than physical, the
purpose of knowledge is to enable human being to know himself.

3.1. Constituents of Knowledge

This is the reason why human beings seek knowledge, then knowledge constitutes facts,
perspectives, concepts, beliefs, judgments and expectations, methodologies, and know-how
and much more. With its unique characteristics, mind is capable of dwelling on physical
objects or non-physical phenomena without resorting to the aid of the physical senses and
the channel of sensation that accumulates observed facts. This is the beginning of the birth
of knowledge. All knowledge is founded upon assumptions, perspectives, information and
previous understanding that consciously or subconsciously determine the pattern of our ob-
servation and understanding and, thereby, govern the acquisition of further knowledge.” Thus
knowledge is the mental reference model created in the Human mind because of the cognitive
ability of human mind to deduct, infer, comprehend and document/develop reference models
in response to:

* The interactions and dynamic relationships that humans establish with their environ-
ments (including both natural that is physical as well as social environments).

* The interactions and dynamic relationships that operate between various components
of natural/physical and social environments.

¢ The results and outcomes of those interactions.

Development of these mental reference models are conditioned by various social, eco-
nomic, political, cultural situations in which human beings perform; and also the kind of
functional roles performed by human beings in the society within the geographical spaces
and time frames.

As depicted in Figure 1, this universe with all its components like matter, meta matter,
plants, animals, human being himself (as an individual and as a collective), planets and plan-
etary systems is the source for fulfilling his needs. In order to use these sources as a means to
fulfill his needs, man seeks knowledge about these sources in terms of

e their fundamental composition

» their intrinsic properties, behaviour
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the dynamic relationships that exist among these various components of the universe
and their influence and impact on each other.”

the ways and means by which these components of the universe can be used to fulfill
the type of his needs (for eg: certain plants can be used to meet his needs of hunger,
certain plants can be used to cure his disease and keep him healthy and certain other
plants can be used to cover his body etc.)

Figure 1: Scope of Knowledge

ENVIRONMENT

MATTER

-

PLANTS MATTER ANIMAL

i)

PLANTS ANIMAL

ENVIRONMENT ENVIRONMENT

In other words, “human need” is the fundamental link between human mind and knowl-

edge. Human mind perceives everything in this universe including man himself as a means to
fulfill his needs and the knowledge so created when shared with others becomes the ‘universe
of knowledge’. The knowledge so formed when shared among other members of the society
or community, becomes external knowledge.

* The dynamic relationships those exist between various components of the universe: Each of the components depicted in figure 1, while creating an
environment within the same type of components become the environment to the other components belonging to other categories (eg. Entire plant king-
dom becomes the environment for other plants of same type and different types as well as for animals, matter, and human being, similarly animals. For
human beings, the human society becomes the environment for human beings within themselves and also for other components namely matter, plants and
animals). Each of these components will have either direct or indirect linkages among themselves and impact each other either positively or negatively in
one of the following ways:

Enriching both the components involved in the relationship (symbiotic and synergetic relationship)

One of the components gets enriched, while the other component deteriorates (parasitic relationship — This is one of the most important reasons for
conflicts between various components of universe. Some of the common conflicts seen today are man versus environment conflicts, ethnic conflicts,
gender conflicts, socio, economic and political conflicts, and religious conflicts etc.)

One of the components causes a change in the other but does not get effected (catalytic relationship)

Detrimental to both the components involved in a relationship

No apparent impact on either of the components (peaceful coexistence)
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4. Knowledge Organisation by Human Mind

Human mind tries to know about things of the external B . ]
world by dividing them into small parts and viewing each part ‘Human mind tries
as a whole in its own right. The process of learning includes | o  know  about
understanding facts and phenomena about self, surroundings, things of the ex-
and environments and also learning about personal, individual, | ternal  world by
social and societal needs and problems, etc. and forming opin-
ions, values, beliefs etc through analysis, evaluation and com-
parison. Understanding is at primary level. Evaluation, analysis o
and comparison are at higher levels.® Thus, human mind learns | VIi€WINg each part
and understands by division. However, while finding solutions | as a whole in its
to human needs, human mind does so by integrating the knowl- own ri ght. ”
edge acquired by division. In other words while working on
solutions to human needs, mind with its unique abilities like combining and recombining
different types of knowledge and information in order to gain new understanding; applying
the solution of one problem to a new and different situation retrieves information from all the
relevant components of the knowledge base cutting across all arbitrary divisions like natural
sciences, physical sciences, social sciences etc. Molecular biology, artificial intelligence and
biotechnology are some of the examples that illustrate these unique abilities of human mind.
Similarly with its other unique ability of using a single system of thought in multiple ways
and translating knowledge from one context to another human mind,” it applies same knowl-
edge in different contexts to address different needs. For example, human mind is capable of
using music, which is a form of art for recreation, for therapeutic purpose in medicine, may
use it as an income generating activity or may use it as a tool for creating awareness, so on
and so forth. These complex cognitive processes are possible because human mind recalls
information through commonality and associations (semantic relationships) that are estab-
lished among different phenomena rather than by any other organization.’

dividing them into
small parts and

4.1. Semantic Relationships used by Human Mind

Of the many semantic relationships identified by psychologists, linguists and computer
scientists, semantic relationships such as genus-species, part-whole, instance of, paradig-
matic, causal relationships are the ones most often used for organizing knowledge both by
conventional KO tools such as taxonomies, thesauri and classification systems as well as
advanced KO tools like semantic networks.!® ! All of them are developed based on “is a”
relationship to represent super ordinate and subordinate, cause and effect relationships. These
semantic relationships form the core in understanding what knowledge is.

However, human mind, apart from “is a” relationship, organizes knowledge based on
another important relationship namely “required for” because, the fundamental purpose of
seeking knowledge is to fulfill the needs, i.e. all phenomena are fundamentally perceived,

* Marc D. Hauser, an American professor of psychology, evolutionary biology, and biological anthropology, who has written widely on human and
animal cognition, summarizes the distinguishing characteristics of human thought under four broad capacities. These include: the ability to combine and
recombine different types of knowledge and information in order to gain new understanding; the ability to apply the solution for one problem to a new and
different situation; the ability to create and easily understand symbolic representation of computation and sensory input; and the ability to detach modes
of thought from raw sensory and perceptual input.
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evaluated based on their capacity to fulfill various human needs. Human mind due to its
unique capabilities simultaneously organizes knowledge in more than one way. During the
process of learning and understanding these associations are organized hierarchically, while
applying that knowledge to fulfill the needs the same phenomena are associated with each
other as networks based on “required for” relationship. For example both cotton plant and
lady finger (okra) plant belong to the family Malvaceae. While understanding about these
plants, it organizes them together hierarchically based on “is a” relationships. However
while evaluating their usability, mind associates cotton plant for fulfilling the clothing needs,
whereas okra (lady finger) is associated with food based on “required for” relationship.

5. Organizing Knowledge based on ‘Human Needs’- An Alternative to
Subject-based Approach

Since human needs are eternal, universal and the motivators for humans to seek knowl-
edge. Organizing knowledge based on ‘human needs” provides an efficient alternative to
subject-based approach. Throughout the history of mankind, human needs remained con-
stant, because human being the ‘Homo sapien” is the same since its origin, however the
means adopted by humans to fulfill and meet their needs have kept on changing as man went
on acquiring more and more knowledge. Human needs are universal in nature and are same
irrespective of national boundaries, economic status of nations, religions, beliefs and cultures
followed by populations of the world. Hence knowledge organization model based on human
needs will have

* universal applicability,

+ adaptability,

» scalability,

* interoperability and

* suitability to both electronic as well as conventional environments.

Human needs are multi-dimensional and multifaceted because they originate, and operate
within the social and natural environments in which human being lives and as a response
to the dynamic interactions and relationships human being develops with its environments.
Thus, whatever may be the level and type of the human need, it will always influence and be
influenced by social, economic, environmental, political, scientific, technological situations
and factors of the society at physical level and judged by beliefs, values, opinions at higher
level within the context of space and time. As a result the external knowledge created by man
will also be multi-faceted and multidimensional. If we consider ‘human-needs’ as the basis
for designing knowledge organization and information retrieval tools then the tools so de-
veloped will be able to represent and accommodate these intricate and complex relationships
that operate in the society.

6. Features of the Proposed Scheme®

Knowledge is organized at four levels. Fundamental needs are placed at level 0, followed
by pre-requisites at level 1, Aspects at level 2 and entities at level 3.

* This section of the paper is an improvised version to the original version presented by the author in a national seminar on classification in the digital
environment in 2001, organized by Sarada Ranganathan Endowment for Library science, Bangalore, India.
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¢ Fundamental Needs Level 0
e Pre-requisites Level 1

e Aspects Level 2

e Entities Level 3

Figure 2: Human Needs - The Link between Knowledge and Human Mind

Human Needs
The Link between Knowledge and Human mind

EXISTENCE GOAL

NEEDS
PREREQUISITES

ENTITIES

6.1. Basic Needs — the Fundamental Categories

Since fulfillment of human needs is the prime motivator of knowledge, all the basic needs
become the first level categories, which are called as the “Fundamental Categories”. The
universe of knowledge is then placed under these categories depending upon the fundamental
need they fulfill. Figure 2 gives a diagrammatic representation of the basic framework for
organizing knowledge based on “human needs” approach.

Fundamental Categories

e Health

*  Food

*  Clothing (includes personal care and beautification etc)
*  Human Settlements (shelter)

*  Knowledge Acquisition and Communication

*  Recreation, Entertainment, Creativity

*  Environment and natural resources
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*  Philosophy/Religion

*  Society (Social Security, includes governance, law & order, public administration )
*  Emotional Security (social relations, culture, rituals, life styles)

*  Economy, Industry, employment and resource optimization and management

* Infrastructure

e Trade, Commerce, Business

6.2. Pre-requisites

There will be certain pre-requisites to fulfill the human needs. All those components,
which are essential to fulfill the needs, are placed under each fundamental category.

For example, health is one of the fundamental categories in the new scheme. Diet, exercis-
es, hygiene, diseases, prevention/curing systems, pharmaceuticals, pharmaceutical industry,
knowledge about human body, infrastructure, psychology, management and administration
of medical facilities, role of government/NGOs/ other organisations etc. are the “Essential
Components” required to achieve the objective of Health. All phenomena that perform the
function of the Essential Components are placed in this level.

6.3. Aspects

The core facets of each of the pre-requisites. For example, while Diet is one of the pre-req-
uisites to fulfill the need of health, it may have the following core facets (see illustration):

*  Dietary Types

e Dietary Habits

*  Specific Dietary Regimens (specific age, sex, physical condition, occupation etc.)
*  Developmental Nutrition

e Nutrition Policy/Planning/Programs

e Nutrition Education

*  Nutritional Requirements

e Nutrition Productivity

e Environmental Aspects of Nutrition

*  Nutrition Indicators/ Surveys/ Statistics

*  Socio-economic, Cultural, Religious Influences on Diet

6.4. Entities

All individual entities in each of the facets will be grouped at this level. For example the
entities in diet types will be as follows:

*  Carbohydrates
e Proteins

e Fats

e Vitamins

*  Minerals

23



World Academy of Art & Science Eruditio, Issue 3, September 2013

7. Advantages of this approach
7.1. Ease of Use

The categories and sub-categories are all designed based upon the fundamental needs.
Therefore, it will be very easy to analyse the subject content of documents depending upon
the fundamental need they fulfill and organise them at appropriate places in the scheme. As
every human being is familiar with most of the basic needs, they can easily relate documents
with the categories. It requires very little training.

7.2. Permanency and Sustainability

Social needs do not change with the changing times. What changes is the means adapted
to fulfill these needs. For example, health is a basic need of man from times immemorial and
it will remain so even in future. However, the means adopted by man to have good health
have certainly changed with the changing times. Earlier man used to believe in superstitions
and mysticism to cure his ailments. Today he uses more scientific means such as medicines
and other such means to cure his diseases. So if we structure our knowledge based upon the
fundamental needs, it can sustain itself through the changing times.

7.3. Proactive

The divisions and categories of the scheme are natural and developed based upon the hu-
man and societal needs, whatever be the growth of the knowledge, it just fits into the scheme.

7.4. Holistic and Comprehensive

By this approach all the subjects and disciplines whether basic or applied which fulfill a
particular fundamental need are brought together. This enables users to see a particular topic
in its totality and give due importance to the topic depending on the role it plays to fulfill the
fundamental need. This approach also helps in understanding the topic better and its relation
with other topics and also provides more options to deal with problems. As Millis, an advo-
cate of the educational value of classification puts it, “Classification structures assist seekers
of information realise the connectedness of concepts in a store of information ... It presents
a clear picture not only of the concepts involved but also of their generic contexts and their
syntactic relation.”!?

7.5. Displays the Relationships that Exist between Subjects and the Fundamental
Needs they Fulfill very clearly and explicitly

Due to the inherent principle of organising knowledge based upon the fundamental needs,
the relationship between subjects and disciplines. For example pharmaceutical industry in
conventional classification schemes would be located under industry in the main category
of economics. Because of this separation, the relationship which exists between health and
pharmaceutical industry either gets hidden or is totally lost. But under this new scheme phar-
maceutical industry is placed under health because the fundamental need it fulfills is health.
Pharmaceutical industry has come into existence because of health, not the other way around.
Though it certainly contributes to national economy and revenue, the primary objective and
purpose of the industry is to fulfill the health needs of people.
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8. Conclusion

So far, the objective of creating comprehensive, universal
systems of knowledge organization remained unfulfilled be-
cause every attempt of knowledge organization has followed
subject-based approach. However, we can attempt to create
comprehensive and universal knowledge organization systems
if we follow the human needs approach, as Human needs are
eternal and universal in nature and are same irrespective of na-
tional boundaries, economic status of nations, religions, beliefs
and cultures followed by populations of the world. Hence if we
consider ‘human-needs’ as the basis for designing knowledge
organization and information retrieval tools then the tools so
developed will be able to represent and accommodate these in-

Jayasree Ahuja

“We can attempt
to create compre-
hensive and uni-
versal Rnowledge
organization  sys-
tems if we follow
the human needs
approach.”

tricate and complex relationships that operate in the society. Such KO tools will provide
comprehensive and stable framework to organize knowledge both in physical as well as in
digital environments.
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