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We Face a Paradox: More Data Has Not Guaranteed More Understanding

The data deluge has created a conceptual divide. Are we entering a new era of insight, or one of confusion?

Petabytes allow us to say: ‘Correlation is Big Data provides “...destabilising amounts of
enough.” We can stop looking for models... and let knowledge and information that lack the
statistical algorithms find patterns. regulating force of philosophy.”

— Chris Anderson, 2008 — David Berry, 2011

The belief that massive data volume makes the The concern that without a framework for sense-
scientific method of "hypothesize, model, test” making, we are simply drowning in information.
obsolete.
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Industry Is Drowning in Data While Thirsting for Insight

A 2012 survey of over 600 business executives reveals a significant gap between the promise of
Big Data and the reality of its application.

The Analysis Gap The Structure Gap The Silo Gap
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85% 42% 96%

of respondents say the major problem is state that unstructured content is too difficult consider organizational silos the biggest
the lack of effective ability to analyze and to interpret. 40% believe they have too much impediment to effective decision-making
act on data in real time. unstructured data to support decision-making. using Big Data.

The core challenge is the trade-off between effectiveness (completeness, expressiveness of insights) and
efficiency (timeliness, computational cost). Increasing one negatively affects the other.

Effectiveness Efficiency

A

Source: Capgemini (2012). & NotebookLM



The Current Approach
Treats Data Like a
Factory Assembly Line

The standard Big Data technology
stack is built in layers, designed for a
one-way flow from raw data to
application.

Applications
(Focused Services)

Big Data Analytics
(Query Planning & Execution)

Foundational Infrastructure
(Storage, Access, Management)

Must contend with
Variety & Complexity
(Effectiveness)

Optimized for
Volume & Velocity
(Efficiency)
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Adding a "Semantics’

Layer Created a New
Kind of Silo

To improve effectiveness, a semantic
layer was added to process meaning.
However, this has led to a new ‘Big
Ontology’ challenge.

“...It is now too easy to create ‘ontologies.’
As a consequence, myriads of them are
being created in ad hoc ways... which
implies the creation of new semantic silos.”

— Barry Smith, 2012

Applications
(Focused Services)

4

Big Data Analytics
(Query Planning & Execution)
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Foundational Infrastructure
(Storage, Access, Management)

—— This unidirectional approach is brittle. Ontologies are often

inconsistent with the underlying data, which changes far more

rapidly than the manually-updated knowledge models.
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We Need a Paradigm Shift:
From a Brittle Machine to a Living Ecosystem

The mechanistic approach is failing because it treats knowledge as static. What if we treated
knowledge as something alive—capable of adapting, evolving, and responding to its environment?

The Mechanistic Paradigm (Old)

%o L. hu

Rigid
Top-Down
Linear
Brittle
Static Knowledge

The Ecosystem Paradigm (New)

Adaptive
Bidirectional
Evolving
Resilient
Living Knowledge
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The Solution is a
Bidirectional System
Where Knowledge

Co-Evolves with Data

We propose refining the semantics layer
to support two interconnected paths:

a top-down path for querying and a
bottom-up path for continuous knowledge
evolution, driven by the data itself.

“...find and see dynamically changing
ontologies without having to try to
prescribe them in advance.”

— David Bollier, 2010

Big Data Analytics

|

Semantic Query
Planning

Distributed Persistent
Knowledge Storage /

— .._...,-ua--*""'"ﬂ/-l
T

[ Extraction HCnntextualizatiunH Evolution ‘

[ Big Data Storage

|
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A Practical Framework for Cultivating Healthy
Knowledge: The “3F + 3Co” Approach

This approach provides a set of core principles for managing the flow of information from raw data
into the evolving knowledge ecosystem.

3F: Managing the Inflow 3Co: Building Understanding
Focusing | . ' Contextualizing
Intelligently selecting which data tokens to ' \_)—1’-—1 De-contextualizing data from its origin
process next, rather than scanning 1| and re-contextualizing it for its use.
J

everything.

-~ Filtering

Compressing
V Rationally selecting relevant features and
filtering out noise to reduce volume and

Making data more compact while
preserving essential features.

o® complexity.
.7 b Forgetting /. Connecting
L) — Pragmatically deleting data *after* extracting (, j Linking new portions of data to what is
$o) = its knowledge, or “forgetting before storing” ./ | already understood, creating a network of

by only consuming what is relevant. “linked knowledge”.
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At the Heart of the
Ecosystem are

“Knowledge
Organisms”

We conceptualize evolving
software entities as individual
Knowledge Organisms (KOs).
Each KO is a situated agent that
carries knowledge and evolves
in response to its environment.

Deliberation

Reasons about its internal state
and environmental influences.

iy, ¥ d
Perception -

Senses and consumes
'knowledge tokens' from
its environment.

Mutation

Alters its core 'genetic’
code based on new
information.

Knowledge
Organism

v
P33
Morphogenesis

Changes its 'body’ of
knowledge by

Excretion S assimilating new facts.
: : Recombination & / e
Discards unused or irrelevant Reproduction
parts of knowledge tokens P
back into the environment. Interacts with other KOs to

create new, evolved offspring.
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Etalon KO The Anatomy of a Knowledge
Organism: Genome and Body

Species A KO's knowledge is structured like a biological organism's,
Genome with a stable genome defining its structure and a dynamic body

containing specific facts.
" No Individual Body

Knowledge Genome (TBox)

The schema or terminological component of an
ontology. It defines the concepts, properties, and
axioms (the KO's “DNA"). Genome elements can be
dominant (supported by many facts) or recessive
(weakly supported).

Knowledge Body (ABox)

The assertional component of an ontology. It
contains the collection of individual facts and
assertions that the KO has consumed (the KO's
“flesh and bone”).
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How Knowledge Evolves: Mutation and Morphogenesis in Action

KOs evolve through two primary mechanisms when they consume a ‘mutagen’ (a new knowledge token).

: MLIJ'LAGE': 2. Mutation
(Knowledge Token) (Changing the Genome)
Ge.l_rénme Mt Corece ! If a mutagen is strong
(TBox) [MarketFurecast] successorOf + [MarketFﬂrm:ast} enough, it can alter the
i Airling 2 KO's genome.
EfficientNewPlane
1. Morphogenesis G successorOf | \ ¢——— Example: Genome altered

with new properties.

(Changing the Body)

The KO assimilates new
assertions that fit its
existing genome.

:

(&9 Consumption

Elewlﬂ‘rlularketFurecasthyBoeing]

1

Airiine 7
EfficlentNewPlane

( 0ld20YMarketForecastbyBoeing |

1

Excretion

Elements from the token
: that don't fit (e.g., "Airline’,
Neu;:gzzrtlnn "EfficientNewPlane’) are
i excreted back into the
BEFORE AFTER environment for other,
better-suited KOs to
State State S

Body

(ABox) Example:
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The Result is a Dynamic
Ecosystem, Not a Static
Database

KOs don't exist in isolation. They form
populations within “environmental
contexts,” leading to complex,
emergent behaviors that drive the
evolution of understanding at scale.

Key Emergent Behaviors etalon
genome
Speciation
Migration Genetic Drift Speciation

Plane Maker
Business

knowledge token

Environmental
Contexts

Information Streams

Airline
Business

knowledge token



Success is Measured by Fitness for Purpose, Not by Size

In an evolving ecosystem, the quality of knowledge is not static. We measure the “fitness” of a
KO and its underlying ontology as a dynamic indicator of its relevance and adaptability.

Consumption Ratio

‘ A high ratio of consumed-to-excreted
assertions from knowledge tokens

Body Composition

A healthy mix of young and old
assertions indicates the KO is both
retaining stable knowledge and
incorporating new information.

indicates a good fit with the environment.
The KO understands the data it is seeing.

k)
m A

©

P

Resistance to Change

A KO must balance stability and S
adaptability. Too much resistance
means it becomes obsolete; too little
means it's unstable.

Source Quality

Fitness is weighted by the authority
and quality of the data channels a KO
consumes from.
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The Future of Big Data is Knowledge That is Truly Alive

By moving from a mechanistic to an evolutionary approach, we stop
trying to build a perfect, static reflection of the world. Instead, we
cultivate a knowledge ecosystem that lives, breathes, and evolves
in real-time alongside the data it describes.

The goal is not merely to process data, but to create a
system where our understanding of the world is as
dynamic and responsive as the world itself.

“Taxonomies and ontologies are things that you might discover
by observation, and watch evolve over time.”
— David Bollier, 2010
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