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THESISABSTRACT

The Organization of Human Knowledge:
Systems for Interdisciplinary Research

by

Rama C. Hoetzlein

June 2007

Knowledge organization is the problem of arranging and i§jass what we
collectively know as a society in ways that can lesilg understood and
communicated to others. The issues addressed in this itidade the representation
and storage of knowledge, semiotics, ontology, classifin, systems for knowledge
organization, and the visualization and aesthetics olvietge systems. The Quanta
software system is presented as a generic frameworkhérintegrated storage,
organization and visualization of human knowledge ierghisciplinary contexts.

Novel contributions are made to both technical and concegspacts of knowledge
organization. Technical contributions include a hypergraplctstre for the storage
and efficient representation of knowledge, comparativemable timelines for the
visualization of events in time, circle packing with dyna loading to visualize trees,
and a distributed architecture and protocol for social kedge systems. Conceptual
contributions include a new measure of meaning in data systeenslata-semantic
ratio, an analysis of the relationship between theis@mtriangle and the data-
information-knowledge triangle, and motivations for knedge visualization as a
field of study.

Topics on the philosophical, social and technical aspddteowledge organization
are considered in historical context with an emphasistendisciplinarity to provide
a framework for a synthesis of ideas across variousptliises.
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Preface

Before the invention of television, radio and the airplane - less than two
hundred years ago - people existed in a world in which communication
required days to reach distant lands. In such a world, it is possible for a
person to be born into a specific environment with local customs and beliefs
so that there is little need to confront far-reaching ideas and new systems of
thought. Consider the following statement:

Life is a mystery.

Imagine existing in a time where daily changes occur, where the work of a
lifetime unfolds but collective belief in this deeper truth remains constant.
Where the negotiations of trade and business occur with others who hold the
same world view for they were born into the same structures. Such a person
might find it easy to continue living at relative peace with the world despite
life’'s ongoing cycles. Now consider the following:

Life is a process of evolution.

Life is a divine creation.

Life describes anything capable of reproduction.

Life is a coded molecular sequence.

Life is present in all things.
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While debates on the nature of life continue, perhaps indefinitely, the problem
confronting the modern individual is that we now receive not just one but all of
these messages simultaneously and at an early age. The traditional
communication of fundamental belief, normally passed down through parental
guidance and story telling and which typically conveys a few fundamental yet
consistent truths has been replaced by media, television and the Internet

which convey many possibly conflicting ones together.

This creates a double-edged sword. On the one hand, it generates a great
deal of confusion about who we are. We have entered the equivalent of Paul
Virilio’s Information Bomb in which such a great mass of ideas now confronts
us that the individual feels lost. Yet the symptoms may all be related to a
deeper contemporary problem: Lacking a common belief system, on what set
of principles do we resolve philosophical, religious and scientific differences?

How do six billion people communicate?

On the positive side, we also find ourselves with far greater access to many
different ways of thinking. Advances in communication and travel allow us
near immediate access to beliefs of the entire world while science develops
an empirical framework for fundamental thought. Yet even science has
splintered into relative truths with the formation of disciplines. Through these

disciplines, fields of study may go into greater depth but conclusions that
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synthesize many areas simultaneously are increasingly rare. Science, from
the point of view of the individual, has become a web of distinct fields such
that it is increasingly difficult to distinguish the minor truths from the major

ones.

The organization of knowledge is not, therefore, simply the movement of
information to proper places. Rather knowledge organization is the
fundamental interdisciplinary problem of placing concepts and ideas into a
context within the whole. Unlike the Internet, which is still relatively
disorganized, presentations of the world's ideas should be readable,
understandable and clarifying. There is no one unique solution, but we can
make what we know easier to see and comprehend. In this respect
knowledge organization is more similar to comparative philosophy than to
information management. The goal of knowledge organization is to form
bridges across disciplines, peoples and places. It is to arrange what is and

can be known on a relative scale.

The task should not be seen as a rigid one but a dynamic, flexible process

whose goal is to construct a new individual identity of ourselves in which

shifting beliefs are placed in a proper context with respect to one another.
Rama C. Hoetzlein

Santa Barbara, CA
Dec 15, 2005
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