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This table of contents is very rough and ready at the moment, and will no doubt change as content and
structure evolve together. The first two chapters—on mapping the workplace and the Cosmos—mostly
contain writings from my earlier books and essays, revised and reorganized to reflect my ever-deepening
mystical experience.
However, the next three chapters on using Integral Relational Logic to map mathematics from its
foundations will contain much new material. They describe a holistic view of mathematics that I was
seeking as an undergraduate in the early 1960s, which I have been working towards since 2012, as my seven
unpublished books written since then indicate. However, while I need to correct some misconceptions in
my most mathematical book on mapping evolution as a whole, I don’t intend to re-present in this book the
applied mathematics in that book, titled Through Evolution’s Accumulation Point: Towards Its Glorious
Culmination.
While these chapters focus on conceptual abstractions, with some scattered personal reflections, the
Prologue and Epilogue are more focused on how these mathematical abstractions have emerged in
consciousness and what they could mean for our relationships with each other as a species. For one of the
principal purposes of Integral Relational Logic is to show how conscious evolution, as the creative power
of Life, could enable us to realize our fullest potential as superintelligent, superhuman beings, clarifying
many misconceptions on the relationships of humans to machines, like algorithmic computers with socalled artificial general intelligence.
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Prologue
his book marks the glorious culmination of my lifelong quest to realize Love, Peace, Wholeness,
and the Truth, which I set out to bring to light as a seven-year-old in 1949. For having been born
near London in the middle of the Second World War, I could see that we humans would never be
able to live in love, peace, and harmony with each other unless we could end the long-running war between
science and religion, arising from a deep wound in the cultural and collective psyche.
Healing this wound in my own personal psyche has meant making radical changes to the concepts of
God and the Universe, as they were taught to me by the culture into which I was born. For these concepts
provide the overall context for religion and science, respectively, yet they are incompatible with each other.
As I have discovered through seventy years of questioning the fundamental assumptions of Western
civilization and forty years of profound self-inquiry, they can only be reconciled by plunging into the
mystical foundations of mathematics, recognizing Consciousness as Ultimate Reality, depicted in this
diagram of the Cosmic Context, Gnostic Foundation, and coordinating framework of the Grand Design
of the Universe, revealed by evolution becoming fully conscious of itself.
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Integral Relational Logic (IRL), in the centre of this diagram, is the commonsensical art and science of
reason and consciousness that we all implicitly use every day to form concepts and organize our ideas in
tables or relations and semantic networks or mathematical graphs. As you can see, while this holotropic,
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nonaxiomatic system of thought is the product of some fourteen billion yeas of evolution, it has actually
come into existence through the creative power of Life emerging directly from the Divine.
The line on the left of this diagram shows the conventional view of evolution in the horizontal dimension
of time, extended from the biological into Pierre Teilhard de Chardin’s first three stages in his four-stage
evolutionary model, following his law of complexity-consciousness, the greater the complexity the greater
the consciousness. My book The Four Spheres: Healing the Split between Mysticism and Science updates
Teilhard’s model with the very latest scientific discoveries, showing how Integral Relational Logic can map
those disciplines that study the spiritual, mental, biological, and physical aspects of our lives in the
Numinosphere, noosphere, biosphere, and hylosphere.
Through Evolution’s Accumulation Point: Towards Its Glorious Culmination then shows how we can apply
the logistic map in nonlinear systems dynamics to mathematically model evolution under constraint,
showing why the fourteen billion years of evolution passed through its Accumulation Point in 2004, give
or take a couple of years. Comparing evolutionary bifurcations to a dripping tap, the evolutionary tap is
now turned full on, with no further turning points to be discerned. This explains why society is blindly
accelerating exponentially into chaos right now, with a few oases of self-similar order amongst the turmoil,
depicted in this diagram:
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Conversely, during the last three or four millennia, mystics and spiritual seekers have written countless
words to describe their experiences, as they have come ever closer to the Divine, depicted in the downward
path in the diagram of the Grand Design of the Universe. Viewed as a whole, the literature is pretty
confusing, as people use different words to describe what is essentially the same experience and similar
words to describe what might be dissimilar psychic phenomena. While a rose is a rose is a rose in our
outside world, the languages we use to describe our inner worlds are in much disarray.
So to heal the deep wound in the cultural and collective psyche between mysticism and mathematics,
and hence science and spirituality, this book focuses attention on the upward path in the centre of this
diagram. It thus unifies the traditional scientific and spiritual paths with a coherent language defined in an
evolving Glossary of terms on my website for the Alliance for Mystical Pragmatics, whose motto is
‘Harmonizing evolutionary convergence’.
Specifically, this book provides a more concise description of Integral Relational Logic (in Chapter 2)
than Part I of my trilogy on Wholeness, titled Integral Relational Logic, written in the early years of this
decade after thirty years developing and applying IRL to organize all knowledge into a coherent whole. It
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then shows in the later chapters how it can be used to map mathematics, viewed as a generative science of
patterns and relationships emerging directly from the Divine Origin of the Universe, rather than as an
axiomatic, deductive proof system, which eschews self-contradictions. This book thus shows how to
welcome paradoxes into our reasoning, healing the deep wound in our collective and hence personal psyches.
This is absolutely essential if humanity is to complete the transition
into the third and final phase of Ken Wilber’s model of human phylogeny,
Self-conscious
Patriarchal
first presented in Up from Eden,1 depicting the transition stage between
Personal
the biosphere and noosphere and the final two stages in Teilhard’s
Subconscious Superconscious
evolutionary model.
Matrifocal
Androgynous
Prepersonal
Transpersonal
Relativistic world of form
This schema illustrates Joseph
Campbell’s Cosmogonic Cycle at
the phylogenetic level. Like all
Formless Alpha/Omega Point of Evolution other structures in the Universe,
Decay
Growth
Homo sapiens emerged from the Formless Ground of Being and is
destined to return there at the end of its lifespan. For all beings in
the Universe are born to die, with no exceptions. This naturally
Death
Formless, Immortal Absolute
includes our planet, species, and civilizations, the global economy, Birth
and our individual body-mind-soul organisms. In this instance, the base line represents the mystical and
formless transfinite, out of which the entire world of form arises.
Another way to see this is in terms of the timeline of the birth and death of civilizations during the five
or six thousand years of the patriarchal epoch, depicted here.
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Prologue
For myself, while I intuitively felt during my formal education that the civilization I had been born into
did not make sense, it was not until the late 1970s that I realized that my children were not being educated
to live in the world that would exist when they came to be bringing up children of their own, as my daughter,
at least, is doing. What I have now realized, after some forty years of profound self-inquiry, is that we are
miseducating our children because Western civilization, in particular, is based on the false belief that we
humans are separate from God, Nature, and each other.
As a consequence, the culture I was born into is built on seven pillars of unwisdom, a term that Arthur
Koestler introduced in The Ghost in the Machine to highlight the absurdities and limitations of the biological,
behavioural, mechanistic, and quantitative sciences.2 These pillars are misconceptions of God, Universe,
Life, humanity, money, justice, and reason. It is thus vitally important that we demolish these seven pillars,
rebuilding the entire world of learning on seven pillars of wisdom, briefly given in this table:
No.
1
2
3
4
5
6
7

Pillars of unwisdom
God is other
The Universe is the physical universe
Life is a property of the DNA molecule
Humans are machines and nothing but machines
Financial modelling methods
Individuals have the free will to act independently
Only either-or reasoning is valid

Pillars of wisdom
Humans are Divine beings
The Universe is Consciousness
Life arises from our Divine Source like a fountain
Humans are creative beings living in the Eternal Now
Meaningful information systems modelling methods
There is no doership or ownership
Both-and thinking is the Hidden Harmony

We can see the challenge facing us all as a species from the three-tier, twelve-level model of the spectrum
of consciousness that Ken Wilber has been working on since he wrote his first book in the 1970s on The
Spectrum of Consciousness, which I have modified a little to match my own awakening of intelligence and
consciousness.
Ethnocentric

Anthropocentric

Geocentric

First tier

Second tier

Holoramic

Cosmocentric
Numinocentric

Prenatal

Egocentric

Third tier

As he said in his recent ten-module Internet course titled ‘Superhuman Operating System’, intended to
“Install a Revolutionary New Operating System for Your Mind to Illuminate the Full Spectrum of Your
Human Potential, and Become the Greatest Possible Version of Yourself”, some 95% of the populace are
still in the egocentric and ethnocentric first tier, while just 5% have reached the second tier. The third tier
indicates “an identification with all life and consciousness, human or otherwise, and a deeply felt
responsibility for the evolutionary process as a whole … an emergent capacity, rarely seen anywhere,” as
Ken defined it in a conversation with Andrew Cohen in the What is Enlightenment? magazine in 2007.3
So while there are both conservative and progressive liberals in the political spectrum, there is widespread
resistance to total liberation, from Latin liber ‘free’. Vimala Thakar highlights this critical situation in the
opening paragraph of Spirituality and Social Action: A Holistic Approach with these wise words: “In a time
when the survival of the human race is in question, continuing with the status quo is to cooperate with
insanity, to contribute to chaos.” She therefore asks, “Do we have the vitality to go beyond narrow, onesided views of human life and to open ourselves to totality, wholeness?” For as she says, “The call of the
hour is to move beyond the fragmentary, to awaken to total revolution.”4
So whether we shall be able to collectively realize Teilhard’s vision before our inevitable demise looks
most unlikely at the moment: “The way out for the world, the gates of the future, the entry into the
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superhuman, will not open ahead to some privileged few, or to a single people, elect among all peoples.
They will yield only to the thrust of all together in the direction where all can rejoin and complete one
another in a spiritual renewal of the Earth.”5
Nevertheless, I continue to follow my inner guide regardless, which the Greeks and Romans called
Daimon and Genius, respectively. To unify mysticism and mathematics, at the heart of science and
spirituality, healing deep personal and cultural wounds in my psyche, I have made the most radical change
in the work ethic since our forebears settled in village communities some ten thousand years ago to cultivate
the land and domesticate animals. This has led me to view mathematics in a quite different way from that
which I was taught at university in the early 1960s. I have also developed an evolutionary approach to
meditation, in contrast to the involutionary the way I was taught to meditate in the late 1990s.
To explain this, we can best begin with Euclid’s Elements, a standard mathematical textbook for
hundreds of years until the end of the nineteenth century, as a model both of a three-dimensional rectilinear,
orthogonal universe and of valid reasoning. However, at the beginning of the 1900s, Albert Einstein realized
that he needed to use non-Euclidean geometry, systematically studied by Bernhard Riemann in the mid
1800s, to develop his general theory of relativity. As he wrote in the opening paragraph of his introductory
book Relativity in 1920,
In your schooldays most of you who read this book made acquaintance with the noble building of Euclid’s geometry, and
you remember—perhaps with more respect than love—the magnificent structure, on the lofty staircase of which you were
chased about for uncounted hours by conscientious teachers. By reason of your past experience, you would certainly regard
everyone with disdain who should pronounce even the most out-of-the-way proposition of this science to be untrue. But
perhaps this feeling of proud certainty would leave you immediately if some one were to ask you: “What, then, do you
mean by the assertion that these propositions are true?” Let us proceed to give this question a little consideration.6

However, Einstein did not question the linear structure of Euclid’s reasoning, starting with some axioms
or postulates, as self-evident or assumed truths, proving a sequence of theorems in a step-by-step manner,
mostly related to geometric figures. This is a pity for this deductive way of reasoning is essentially
mechanistic, like computers executing a sequence of instructions in algorithmic programs, albeit in parallel
threads in modern multi-headed central processing units, collectively collaborating in networks, such as the
Internet. But this is not how we humans think and organize our ideas.
So while Einstein spent the last thirty years of his life attempting to find a simple equation at the heart
of his unified field theory,7 he was unable to explain his creative process, described in a letter to Jaques
Hadamard in 1945, who was then studying mathematicians’ creative experiences:
The words or the language, as they are written or spoken, do not seem to play any role in my mechanism (sic) of thought.
The physical entities (sic) which seem to serve as elements in thought are certain signs and more or less clear images
which can be ‘voluntarily’ reproduced and combined.
There is, of course, a certain connection between those elements and relevant logical concepts. It is also clear that the
desire to arrive finally at logically connected concepts is the emotional basis of this rather vague play with the above
mentioned elements. But taken from a psychological viewpoint, this combinatory play seems to be the essential feature
in productive thought—before there is any connection with logical construction in words or other kinds of signs which
can be communicated to others.
The above mentioned elements are, in my case, of visual and some of muscular type. Conventional words or other
signs have to be sought for laboriously only in a secondary stage, when the mentioned associative play is sufficiently
established and can be reproduced at will.
According to what has been said, the play with the mentioned elements is aimed to be analogous to certain logical
connections one is searching for.
In a stage when words intervene at all, they are, in my case, purely auditive, but they interfere only in a secondary stage
as already mentioned.8
-xi-
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Indeed, no traditional method of scientific reasoning, whether it be deduction, induction, or abduction,
introduced by Aristotle and Euclid,9 Francis Bacon,10 and Charles Sanders Peirce,11 respectively, can answer
the most critical unanswered question in science: What is causing scientists and technologists, aided and abetted
by computer technology, to drive the pace of scientific discovery and technological development at unprecedented
exponential rates of acceleration?
To answer this question, I have needed to develop a quite new system of thought that has evolved from
the information systems modelling methods that underlie the Internet, which trace their origins to Plato’s
Republic and Aristotle’s Organon and Metaphysics. This has enabled me to admit nonphysical,
psychospiritual synergistic energies into science, unifying them with the four forces acknowledged by
physicists: electromagnetic, gravitational, and the weak and strong nucleic forces. Indeed, a radically new
way of thinking is not only necessary to solve many unsolved scientific problems.
Given the turbulent state of the world, we need to follow Einstein’s observation that you cannot solve a
problem with the mindset that created it. This is one of many paraphrases of a statement he made in an
article titled ‘The Real Problem Is in the Hearts of Men’, published in the New York Times Magazine on
23rd June 1946, which began with these words: “Many persons have inquired concerning a recent message
of mine that ‘a new type of thinking is essential if mankind is to survive and move to higher levels’.” He
then went on to write, “Past thinking and methods did not prevent world wars. Future thinking must
prevent wars.”12 For, as he said in an address at the fifth Nobel anniversary dinner in New York on 10th
December 1945, “The war is won, but the peace is not. The great powers, united in fighting, are now divided
over the peace settlements.”13
In my experience, just one simple step is needed to find Love and Inner Peace, as the Divine Essence
we all share. Machines, like computers, function in the horizontal dimension of time of past and future.
But to realize what it truly means to be a human being, in contrast to computers, I have needed to develop
a system of reasoning in the vertical dimension of time, in the Eternal Now. For as Eckhart Tolle said in
his best-selling The Power of Now,
To be identified with your mind is to be trapped in time: the compulsion to live almost exclusively through memory and
anticipation. This creates an endless preoccupation with past and future and an unwillingness to honour and acknowledge
the present moment and allow it to be. The compulsion arises because the past gives you an identity and the future holds
the promise of salvation, of fulfilment in whatever form. Both are illusions.14

Eternal Now

Now traditionally, spiritual practices—such as Vipassana or Insight meditation in Buddhism or Jñāna
Yoga, the path of wisdom and abstract knowledge in Advaita—follow the downward direction in the vertical
dimension of time. By repeating the mantra neti neti ‘not this, not that’,
Omega point of evolution
Wholeness = Α ∪ Ω
corresponding to via negativa in Christianity, we can discover our True
Nature, Authentic Self, and Genuine Identity, answering the question, “Who
am I?”
However, this is a one-sided approach to spiritual awakening. It does not
Past
Future take into account the upward movement in the vertical dimension of time,
starting at the Divine Origin of the Universe, as the Ultimate Source of the
creative power of Life. For evolution to become fully conscious of itself within
me, enabling me to discover what causes me to think and behave as I do, free
Oneness
Alpha point of evolution
of my mechanistic, cultural conditioning, I have needed to unify both
dimensions of time in all directions, as this diagram illustrates.
By starting afresh at the very beginning in an apocalyptic awakening in the spring of 1980, I have been
carried from the Alpha Point of evolution to the Omega Point and back again. In other words, all the
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divergent streams of some fourteen billion years of evolutionary history have converged within me in a
megasynthesis of all knowledge, not unlike the way that the scientific mystic Pierre Teilhard de Chardin
prophesied in Le phénomène humain, posthumously published in 1955.
The two dimensions of time, which are inseparable, like two sides of a coin, are a special case of the
fundamental law of the Universe, which I call the Principle of Unity: Wholeness is the union of all opposites. In
the most abstract, I express this universal truth as a theorem in the notation of mathematical logic as the
Cosmic Equation, where W is any whole, including Wholeness, A is any being, including the Supreme Being
and all human beings, È is union, and ¬ is not:

W = A = A È ¬A
The key point here is that this premise cannot be proven to be true from any other proposition. This
universal truth emerges directly from the Divine Origin of the
!
Universe in the Eternal Now. It is an irrefutable truth, for assertions
and denials of its veracity confirm its authenticity. This diagram
illustrates the primary-secondary relationship between these polar
opposites. Nothing could be simpler. However, the Principle of Unity
!
"!
is not the Absolute Truth, which sets us free, as Jesus said.15 For the
Truth is ineffable, only experienced and understood with the utmost
profundity of mystical experience.
Another special case of this ubiquitous primary-secondary
relationship is its application to the Totality of Existence, consisting
!"#$%&'()*
of all beings, including the Supreme Being. One way of viewing and
experiencing Totality is to see it as the union of the Formless Absolute
and the relativistic world of form, the latter emerging from the former.
This relationship is illustrated in this diagram, using the words
!"#$%&'()*
+%&'()*
Nonduality and duality to make the distinction.
However, the Absolute provides both the Cosmic Context and Gnostic Foundation for the world of
form. So it too can be viewed as the union of transcendent and immanent opposites, which I call Wholeness
and Oneness, respectively, illustrated here. What this means is that we
!"#$%&%''
all live in the same Universe, which is synonymous and coterminous
with God, whether we know this or not, transcending the categories,
beyond all boundaries. Both God and Universe denote the Totality of
Existence. God is everything and nothing and vice versa. No one can
!"#$%&%''
(&%&%''
return Home to Wholeness because nobody has ever left Home.
The Principle of Unity is the ultimate Integral Tantric Yoga, for
yoga is Sanskrit for ‘union’, cognate with the English words yoke, join, and syzygy ‘conjunction’, from Greek
suzugiā ‘union’, from sun- ‘together’ and zugon ‘yoke’. This unifying principle provides a synthesis of all
forms of yoga, including Aurobindo’s integral yoga. Also, tantra derives from Sanskrit tantram ‘loom’,
unifying ‘warp’ and ‘weft’, from tan ‘to stretch’, and -tra-m ‘instrument’. So tantra literally means ‘an
instrument for stretching’. Figuratively, Tantra has the sense of weaving opposites together in Wholeness,
with other original meanings indicating ‘groundwork, principle, system’ and ‘Context, Continuum’.
So by showing that the mystical Weltanschauung16 underlies the materialistic, mechanistic worldview
-xiii-
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enables me to shed fresh light on the foundations of mathematics and the problem of continuity and the
continuum. For experiencing Ultimate Reality as an undivided Whole provides the Contextual Foundation
of the ancient wisdom, known to Gottfried Leibniz and Isaac Newton as philosophia perennis17 and prisca
sapientia,18 respectively, the co-discovers of the infinitesimal calculus in the mid 1600s.19
These six paragraphs, three diagrams, and one equation describe the keys that open the set of nested
containers that enclose the innermost secrets of the Universe, revealing what it is, how it is designed, and
how we humans are positioned within the overall scheme of things, not special in any way. Like all other
beings in the relativistic world of form, we are born to die, as both individuals and as a species, or, in the
case of mammals, birds, and reptiles, at least, are conceived to die.
Yet, in a way, we humans are special. We are the first beings in the entire history of evolution—seen
from our particular position on Earth—to be given the ability to discover how the Cosmos, as an ordered
whole, is designed. Galaxies and horses, for instance, do not know their place within the overall scheme of
things. It is only in humans that evolution can become fully conscious of itself. Meister Eckhart, the preeminent Christian mystic, explained how this incredible ability comes about, when he said, “The eye with
which I see God is the same as that with which he sees me.” 20 I call this Divine Eye Self-reflective
Intelligence, sometimes called the Witness in spiritual circles, when the observer and observed and subject
and object are one.
Self-reflective Intelligence is the eyesight of Consciousness, which provides the coherent light necessary
for us to view the Cosmos holographically, as a self-similar whole, like a laser and geometric fractal. Our
amazing ability to see ourselves seeing is the principal characteristic that distinguishes humans from the
other animals and machines, like computers, with so-called artificial general intelligence. As Einstein
described in his letter to Hadamard, much is implicitly happening in the psyche before our ability to
explicitly express what we see with our inner eye in words and other signs, linguistic abilities often
considered humankind’s distinguishing characteristic.
Anyone feeling into themselves wondering where their creative energies are coming from would have
similar experiences. We cannot understand what it means to be a human being in terms of the laws of
physics, such as the second law of thermodynamics, which Arthur Eddington regarded as irrefutable,
writing:
The law that entropy always increases—the second law of thermodynamics—holds, I think, the supreme position among
the laws of Nature. If someone points out to you that your pet theory of the universe is in disagreement with Maxwell’s
equations—then so much the worse for Maxwell’s equations. If it is found to be contradicted by observation—well, these
experimentalists do bungle things sometimes. But if your theory is found to be against the second theory of
thermodynamics I can give you no hope; there is nothing for it but to collapse in deepest humiliation.21

Not that the irrefutable Cosmic Equation is a new idea. As this primal truth is ever-present, seekers of
Love, Peace, and the Truth have uncovered it in a multitude of different guises over the years, most often
not aware that they are doing so. One such awakened being was Heraclitus of Ephesus, who aptly called
the Principle of Unity the Hidden Harmony, which has remained hidden from the mass of humanity for
most of human history.
We can see why this is so from the root of human, which is Latin humus ‘ground, earth’, from the ProtoIndo-European (PIE) base *dhghem- ‘earth’. This etymology shows that our forebears some 5,500 years ago
conceived of humans as earthlings in contrast to the divine residents of the heavens, as Calvert Watkins
explains in The American Dictionary of Indo-European Roots.22 So the split between humans and the Divine,
as Reality, lies deep in the collective psyche. As a consequence, humans have become cognitively and
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experientially separate from our Immortal Ground of Being, which is the root cause of the existential fear
of death and human suffering. To be humble, which derives from the same root, is therefore to deny our
Divinity. Conversely, it is arrogant to realize and acknowledge our True Nature as Divine Beings, arrogance
being the opposite of humility.
As a primary purpose of this book is to describe how unifying mysticism and mathematics has enabled
evolution to heal my wounded psyche in Wholeness—sadly creating a split between society and myself—I
don’t want to dwell on these psychospiritual issues for more than is necessary. Human society, consisting
of some seven-and-a-half billion souls, much influenced by our one hundred billion forebears,23 is the most
complex structure in the world, going deep into the sub- and unconscious, far more complex than the brain.
All I need to say at this juncture is that human relationships are both complementary and contradictory
in a multiplicity of different ways, reflecting the dual and dualistic nature of the Universe we live in. So to
develop a comprehensive model of the psychodynamics of society, I have needed to include selfcontradictions in my reasoning, showing that I can do so in an utterly valid manner. Indeed, as paradoxes
are ubiquitous, if I were to omit them from my conceptual modelling and cognitive mapping, I would live
in delusion, being led far astray. So in my reasoning, I follow E. F. Schumacher’s fundamental maxim of
mapmaking, “Accept everything; reject nothing.” As he wisely said, “Our task is to look at the world and
see it whole.”24
To reveal the simplicity underlying all this complexity, experience is primary. But just who is the
experiencer? It might appear that Paul Hague, with unique social-security numbers in both the UK and
Sweden for tax and other purposes, is the experiencer. It is pertinent to note that Paul Hague means
someone living in or by a small field surrounded by hedges, from Latin paulus ‘little, small’ and Old Norse
hagi ‘an enclosed piece of land’, also root of hedge. (In modern Swedish and Norwegian, hage means
‘meadow’ and ‘garden’, respectively.) But if I had lived my life constrained by my name, inherited from my
parents, I would not have been able to discover the innermost secrets of the Universe, which has been the
central theme of my life since I was seven years of age.
So to understand what it truly means to be human, in contrast to computers, I have demolished all the
hedges that demarcate specialist fields of learning so that only the Field remains, a notion that some
physicists are adopting to explain their observations. The systems philosopher Ervin Laszlo calls the
Universal Quantum Field Akasha,25 corresponding to Greek Æther, the fifth element, from which we get
quintessence via Latin.
Over the years, I have thus learnt to stand outside myself, beyond the boundaries of my body-mind-soul
organism. I have not been able to understand what is causing scientists and technologists, like myself, to
drive the pace of change in society at exponential rates of acceleration from an anthropocentric perspective.
I am not a human being having a mystical experience. Rather, I am a Divine Cosmic being having a human
experience. My body-mind-soul organism emerges from Consciousness, not the other way round.
Today, I know this truth with absolute certainty, having changed the meanings of God and Universe, as
they were taught to me in childhood. So, in my seventies, I do not need to prove it through any process of
reasoning or spiritual practice. The exquisite experience of Stillness and Presence tells me everything I need
to know, faced with the sixth mass extinction of species on Earth, including, inevitably Homo sapiens. For
Presence means ‘before being’ or ‘prior to existence’, deriving from Latin præsentia ‘presence’, participle of
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præesse ‘to be before’, from præ ‘before’ and esse ‘to be’. So the word Presence indicates that the Absolute is
the Supreme Cause of Everything there is, both immanent and transcendent.
However, as a seven-year-old, I was very confused by the words God and Universe, which provide the
overall context for religion and science, respectively. As a consequence, without a single Cosmic Context
for interpreting what I was taught at school and university, I learned almost nothing during my formal
education. I did not have any means to confirm the truth of what I was being taught in my own experience.
Today, I call this inner knowing of the Divine Gnosis, distinct from symbolic or signate knowledge.
Gnosis never changes. It is completely independent of how I might feel at any one moment or of what
people might think or say, including myself. Indeed, in the Gnostic experience, there is no experiencer as a
separate being.
Therein lies the greatest paradox in my life. As I am Wholeness, like everyone else, there is nothing and
nobody outside me. I am not separate from anybody. Yet, I have lived most of my life in solitude,
increasingly aware that my life experiences are quite different from those who learned what their parents
and teachers wanted them to learn as children. Indeed, my experiences are so unusual that the existing
meanings of words do not enable me to satisfactorily communicate what I feel and see within me.
In a private conversation with David Bohm in the mid 1980s, he suggested a solution to this problem.
We need to study the roots of words, which he aptly called the archaeology of language, bringing in words
from the East when necessary to fill gaps in Western understanding. For the root of etymology is Greek
etumos ‘real, true’. So by studying etymology we discover that our forebears were much closer to Reality
than most people are today, the exceptions mostly being those brought up in Eastern mystical traditions.
As a consequence of the deep wound in the Western psyche, many of those who have considered the
Big Questions of human existence over the centuries have said that my life experiences are impossible, that
we humans will never discover what the Universe is and how it is designed. Yet, paradoxically, when I do
use words that people are familiar with, they sometimes say that I am not saying anything new. In a way
this is true. I am Wholeness, awarely (consciously and intelligently) living at the Immortal Omega Point of
evolution, co-existent with its Alpha Point, from which none of us is ever separate.
So how are you and I to relate to each other as ordinary human beings? This is a question I have been
wrestling with for most of my life, particularly after my life-changing epiphany in 1980. What is most similar
in my experience to that of others is that which is expressed in the ancient wisdom of the mystics, which
many millions sense within themselves today. So one way of describing what has happened to me in my
lifetime is to communicate this ancient wisdom in a language that has evolved from the universal language
of mathematics, as the emerging, generative science of patterns and relationships.
However, there is a difference. The differential calculus is the branch of mathematics that studies change.
In particular, Newton showed with his equation f = ma that for a body in motion to accelerate a force needs
to be applied to it. Now the pace of change in society is accelerating exponentially. As John Templeton said
in 2000, “More than half the scientists who ever lived are alive today. More than half of the discoveries in
the natural sciences have been made from 1900 to 1999. … More new books are published each month than
were written in the entire historical period before the birth of Columbus.” He was then naturally led to ask
the question, “Is the slow progress of prehistoric ages now speeding up?”26
Fairly obviously it is. But, as society is not a lump of matter, what is accelerating and what is causing the
pace of scientific discovery and technological innovation to accelerate at unprecedented rates of evolution?
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And how can we study the psychodynamics of our rapidly changing society mathematically? Could we
develop the laws of motion of society just as Newton developed the laws of motion of physical bodies, since
modified by Einstein’s special and general theories of relativity and the paradoxical discoveries of quantum
physics.27
Well, as I have realized from half a lifetime of study, evolution is an accumulative process of everincreasing complexity of structure, consisting of the meaningful relationships between forms, whether these
be physical or nonphysical. So we could in principle use algebra, as the branch of mathematics that studies
relationships, the logic of relatives, differential calculus, and the exponential function to map our rapidly
changing society.
However, in themselves, these are not sufficient. For if they were, scientists would long ago have
answered the most critical unanswered question in science. As synergistic energies within us scientists and
technologists are causing us to drive the pace of change exponentially, to understand why we are behaving
in this ignorant way we need to engage in self-inquiry, conducting an experiment in learning to map our
minds and psyches, requiring us to make a radical change to scientific method. For fairly obviously, we can
only understand what is happening to us all as a species by changing the way that we learn about ourselves
and our relationships to God and the Universe. Scientific methods that have been developed to study outer
space are quite inappropriate to study inner space.
Of course, if I had known the Truth in the way I do today earlier in life, I would not have needed to
write this book on how mysticism and mathematics have converged within me. Although I have been on
an unprecedented spiritual journey, there are some similarities between my reasoning and that of Baruch
Spinoza.
In 1677, Spinoza similarly sought to show the equivalence of God and the Universe in The Ethics through
a systematic process of reasoning, inspired by Euclid’s deductive Elements. So he began with some
definitions and axioms and proceeded to ‘prove’ a sequence of propositions or theorems, beginning with
the substance and essence of God and continuing to study the origin and nature of the mind and emotions,
before exploring what this means for human behaviour, free of bondage to the emotions.
Since then, mathematics has moved on in great leaps and bounds, looking quite different from Spinoza’s
time. The Oxford Dictionary of English, the default dictionary of British English on my iMac and iPad,
defines mathematics as ‘the abstract science of number, quantity, and space, either as abstract concepts (pure
mathematics), or as applied to other disciplines such as physics and engineering (applied mathematics)’.
Other dictionaries give rather more elaborate definitions of this academic discipline. Nevertheless, I feel
that this definition on Apple’s computers well encapsulates the general public’s conventional conception of
mathematics, as many of us experience it up to high school.
However, in the nineteenth century, mathematicians began to extend the subject beyond the arithmetic,
algebra, calculus, trigonometry, and geometry we learned in school, discovering that the patterns and
relationships between numbers could be generalized, applying these rules to numerical and nonnumerical
constructs, such as matrices, polynomials, and groups. So numerical algebra, tracing its origins to the
Babylonians, became universal, abstract, and modern algebra, sometimes simply called algebra by
professional mathematicians.
An early book on the subject was A Treatise on Universal Algebra, which Alfred North Whitehead wrote
in the late 1890s, later to spend twenty years with Bertrand Russell writing Principia Mathematica, taking
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360 pages to prove the proposition ‘1 + 1 = 2.’ In this early treatise on a general theory of symbolic
reasoning, Whitehead used William Rowan Hamilton’s Quaternions, Hermann Grassmann’s Calculus of
Extension, and George Boole’s Symbolic Logic as the chief examples of the various systems of Symbolic
Reasoning allied to ordinary Algebra.
For myself, I first came across abstract algebra as an undergraduate in the early 1960s, having A Survey
of Modern Algebra by Garrett Birkhoff and Saunders Mac Lane as a standard textbook on the subject, going
through four editions from 1941 to 1977. They then went on to write another standard, simply titled Algebra,
published in three editions from 1967 to 1999. This latter book provides a comprehensive overview of the
basic constructs of groups, rings, and fields, extended into the categories of modules, vector spaces, linear
algebra, matrices, lattices, and Galois theory.
A chapter at the end of the book covers category theory in mathematics, a subject that Mac Lane
cofounded with Samuel Eilenberg. Mac Lane’s standard textbook on mathematical categories, based on
the concept of functor, is titled Categories for the Working Mathematician, published in 1969 and 1998. As
such categories apply just as much to computer science, Andrea Asperti and Giuseppe Longo then went on
to write Categories, Types, and Structure: An Introduction to Category Theory for the Working Computer Scientist,
published in 1991.
However, categories don’t just belong to mathematics and computer science. The whole of human
learning is concerned with the classification of human experience, which is how we bring a sense of order
to our conceptual models and cognitive maps. The branch of science concerned with classification is called
taxonomy, from Greek taxis ‘arrangement, order’ and nomia ‘distribution, method’, from nomos ‘custom,
law’, from nemein ‘manage, control, arrange, assign’. So astronomy is an arrangement of the stars and economy
is the management of the household. Similarly, taxonomy is an arrangement of an arrangement, today either
meaning classification in general or specifically the systematic classification of biological organisms,
following Carl Linnæus from Sweden, who published his seminal Systema Naturæ in 1735.29
28

To develop a quite fresh approach to category theory, as a taxonomy of taxonomies, this book describes
how the Logos, the “immanent conception of divine intelligence” signifying “the rational principle
governing the cosmos”, as Richard Tarnas interpreted Heraclitus’ use of Logos,30 has brought universal order
to all my thoughts. However, as most people prefer to think in the concrete terms of particulars, with
specific reference to their own separate lives, it might seem that nothing very interesting could emerge from
thinking in this utterly abstract manner, standing outside ourselves to watch our behaviour patterns,
including reasoning, and hence mapping the psychodynamics of the whole of society.
This was the view that G. H. Hardy and A. N. Whitehead took when writing about their experiences
as pure mathematicians. For instance, Hardy, as a mathematical analyst, felt that he needed to make an
apology for his occupation, saying, “I have never done anything ‘useful’. No discovery of mine has made, or
is likely to make, either directly or indirectly, for good or ill, the least difference to the amenity of the
world.”31 Hardy called pure mathematics ‘serious’ rather than ‘trivial’.32 To Hardy, “A mathematician, like
a painter or a poet, is a maker of patterns.”33 “The mathematician’s patterns, like the painter’s or the poet’s,
must be beautiful; the ideas, like the colours or the words, must fit together in a harmonious way.”34 Hardy
was “interested in mathematics only as a creative art”.35 In the words of Whitehead, “The science of Pure
Mathematics … may claim to be the most original creation of the human spirit,” one possible rival being
music.36
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In Hardy’s words, there is “a certain generality and a certain depth”37 in pure mathematics. By generality,
he meant “A significant mathematical idea … should be one which is a constituent in many mathematical
constructs.”38 In Whitehead’s words, “It is by the employment of [the] notion [of ‘variable’] that general
conditions are investigated without any specification of particular entities,” such as “the shape-iness of
shapes”,39 which are quite irrelevant. It is the task of mathematics to discover a “pattern of relationships
among general abstract conditions”.40 However, Whitehead went on to qualify his statements by saying “it
is the large generalization, limited by a happy particularity, which is the fruitful conception.”41 As Hardy
said, “a property common to too many objects can hardly be very exciting.”42
By depth, Hardy meant “ideas that are usually the harder to grasp”.43 Examples of depth are Euclid’s
proof that there are an infinite number of primes and Pythagoras’s proof that 2 is irrational, the latter
being deeper than the former. They are deep because they employ general mathematical techniques, these
cases being examples of reductio ad absurdum. But there are mathematical theorems that are much, much
deeper than these. So much so that “this notion of ‘depth’ is an elusive one even for a mathematician who
can recognize it.”44
However, it is not true that a property common to too many objects can hardly be very exciting, as this
book demonstrates. The most abstract concept is that of Aristotle’s ontological concept of Being, defined
in Metaphysics as more general than mathematical concepts, like number, circle, and set.
There is a science which studies Being qua Being, and the properties inherent in it in virtue of its own nature. This science
is not the same as any of the so-called particular sciences, for none of the others contemplates Being generally qua Being;
they divide off some portion of it and study the attribute of this portion, as do for example the mathematical sciences.45

However, in the same book, Aristotle said, “It is impossible for the same attribute at once to belong and
not to belong to the same thing and in the same relation … as some imagine Heraclitus says,”46 a statement
known today as the Law of Contradiction, the implicit axiom for deductive logic and mathematical proof.
By denying the irrefutable truth of the Hidden Harmony, Aristotle thus took Western thought into the
evolutionary cul-de-sac it finds itself in today.
As I can see in hindsight, the story of my entire life has been to extricate myself from this evolutionary
dead end, often coming into conflict with my peers and the authorities in my life, holding on to fragmentary
approaches to human learning in academic specialization and the division of labour in the workplace. But
we should not blame Aristotle for the mess the world is in today. Most have fragmented minds because
human learning has been more divergent than convergent during the thousands of years of human cognitive
evolution. So the Law of Contradiction simply reflects the way that many maintain a precarious sense of
identity and security in the world, viewing both God and others as separate beings.
For myself, I began to free myself from the constraints of Western thought as an undergraduate in the
early 1960s, majoring in mathematics, being attracted to two topics that I later built on: the principle of
duality in projective geometry and group theory in abstract algebra. I cannot say that I mastered these
branches of mathematics at the time because I was too depressed by my inability to end the long-running
war between science and religion, which I had been struggling with since I was seven years old in 1949.
As I can see now, I was seeking to find Love and Inner Peace by healing a deep wound in my psyche,
partially introjected from the culture I was born in, opened up as the result of a cataclysmic trauma seven
weeks after my conception in October 1941. Gone was the feeling of what Stanislav Grof calls ‘oceanic
ecstasy’ in The Holotropic Mind. As he says, our early experiences in the womb “have strong mystical
overtones; they feel sacred or holy. … In this state of cosmic unity, we feel that we have direct, immediate,
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and unlimited access to knowledge and wisdom of universal significance.” This rapturous period in our lives
is a reminder of “Gardens of Paradise in the mythologies of a variety of the world’s cultures”.47
In contrast, when prenates experience a deep trauma before birth, as I did, they experience what Stan
calls a ‘bad womb’, 48 which can have an even greater effect on later development than what he calls ‘basic
perinatal matrices’ (BPM).49 This trauma set up a pair of behaviour patterns in my psyche, which led me,
as soon as I was able, to question the beliefs and assumptions of the culture I was born in, creating what
appeared to be a hostile environment. It was vitally important to learn as little as possible during my formal
education in order to heal this personal wound, and hence cultural wound, during the second half of my
life. So as soon as I learned too much, Life arranged for me to have a major breakdown.
As neither people educated in the culture I was born in nor specialists in inner science could help me to
heal this deep wound in my personal psyche, I have needed to live outside society for most of my life. In
later years, I have used the model of the psychodynamics of society that has been revealed to me to help
with this healing process, much helped by the beautiful patterns in mathematics. For to avoid feeling too
depressed and frustrated by what has often appeared to be a hostile social environment, constantly ignoring
and rejecting my adventurous life of learning, I have sometimes turned to the elegance of pure mathematics
for solace, with its universal abstract notions applicable in all cultures.
In the second half of my life, I have been able to build on what little I had learnt in the early 1960s as an
undergraduate. The seeds that were then planted in my subconscious have now grown into a majestic
structure of incomparable power and beauty. To explain this, I can best begin with a book that I was given
as a school mathematics prize as a sixteen-year-old: Mathematical Recreations and Essays by W. W. Rouse
Ball, revised in later editions by H. S. M. Coxeter, a foremost geometer in the twentieth century.
In this book, Rouse Ball tells us that Leonhard Euler presented a memoir to the St Petersburg Academy
in 1736 concerning a problem relating to the bridges of Königsberg, the capital of East Prussia, today
Kaliningrad, a Russian exclave. This pre-eminent Swiss mathematician was asked if it were possible to take
a walk in Königsberg, the birthplace of Immanuel Kant and David Hilbert, in such a way as to cross every
bridge in it once and only once and return to the starting point.50
This diagram from the book shows two branches of the
Pregolya River flowing around an island towards the Baltic,
although East and West are reversed in this diagram. It shows
seven bridges between land masses, which can be reduced to
nodes and arcs between them, as in this next diagram, the right
way round, with the node on the left being the island.51
With such a diagram, Euler showed that as each node has an odd number of
arcs connected to it, it is not possible to cross every bridge only once. This would
be possible if all the nodes except two were even. In that case, it would be possible
to start at one of the odd nodes and finish at the other. If all nodes were even, it
would be possible to traverse all bridges by starting at any node.
Today, such a structure is called a mathematical graph, which is ubiquitous,
appearing in every branch of human learning, not the least in mathematics—in category theory and the
symmetries of group theory and topology, for instance—and in computer science. For myself, I have taken
these abstractions of pure mathematics to their utmost level of generality in order to heal my fragmented,
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split mind in Wholeness. The creative power of Life and the Logos has thus showed me how to construct
a self-inclusive map of the entire Cosmos and hence a comprehensive conceptual model of all evolutionary
processes, whether they be material, biological, or mental, and the psychodynamics of society.
The mathematical graph is the basis of my meditation practice. First, I view Euler’s abstraction of the
bridges of Königsberg as a structure, consisting of forms and the meaningful relationships between them,
as in a semantic network. I then view each node as a structure, consisting of a deeper level of forms and
relationships. Continuing, these forms, as structures, disappear at deeper and deeper levels and I am just
left with relationships between singularities, as points. Eventually, even these disappear through the practice
of neti neti, and I reach the Origin of the Universe, as Oneness.
Conversely, any one structure is a node in a higher-level structure of forms and relationships. Eventually,
these creatively expand to such an extent that they become a seamless continuum with no borders or
divisions anywhere, which I call Wholeness. It is in this way that my individual consciousness expands and
deepens to such an extent that it becomes coterminous with Consciousness itself, as the union of Cosmic
and Unity Consciousness, which etymologically means ‘knowing together’. As the body-mind-soul
organism writing these words is a node in such a mathematical graph, he too disappears as a separate being,
enabling me to draw the diagram of the Grand Design of the Universe on the opening page of this Prologue.
It is vitally important to note that unifying all opposites is not speculative philosophy, as an intellectual
pursuit, not explicitly grounded in experience. Bertrand Russell described philosophy as lying in the NoMan’s Land between the warring factions of science and theology,52 using a metaphor from the First World
War, which so appalled him as a pacifist. A recent example of this conflict is War of the Worldviews: Science
vs. Spirituality, by Deepak Chopra, a medical practitioner and renowned spiritual teacher, and Leonard
Mlodinow, co-author with Stephen Hawking of The Grand Design, who are clearly not aware of the
primary-secondary relationship between Reality and what most call reality.
For when we recognize the Absolute as the Divine Cosmic Context, science and theology are unified in
Panosophy, and philosophy, as a distinct discipline, is squeezed out of existence. We can then address the
perplexing paradoxes that have puzzled philosophers and mathematicians through the ages with sound Selfreflective Intelligence, mystical experience, and rational thought.
Those with a philosophical bent of mind might attempt to apply terms from philosophy to denote the
all-inclusive worldview presented in this book, contrasting it with other philosophical schools of thought.
But in so doing, Panosophy would no longer be all-inclusive. For instance, following the so-called Age of
Enlightenment or Reason in the 1700s, in the next century philosophers coined the words idealism, realism,
nominalism, and conceptualism to denote competing views of how to view the Universe. Robert H. Dicke
and James P. Wittke clearly stated the distinction between realism and idealism in a classic textbook on
quantum physics in 1960:
A physicist is concerned with two worlds: a real external world, which is believed by physicists to have an objective reality,
and an image of this world, an internal world, which he hopes is a reasonable model of the external world. The external
world manifests itself through sense impressions; from birth, and indeed even before, the human brain is bombarded with
data resulting from the stimulation of the sense organs by this external world (my emphasis).53

We can resolve the split between realism and idealism when we view the Totality of both our outer and
inner worlds as a gigantic information system, as some scientists are doing today. For scientists do not just
observe the actions of chemicals or sub-atomic particles in their laboratories or the behaviour of animals
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and galaxies in the wild, for instance. Rather, what they observe is data, interpreted as information and
knowledge in conceptual models and cognitive maps in the psyche.
In this way, we can overturn the conventional scientific view that the territory exists before the map. For
instance, in 1931, when commemorating the centenary of James Clerk Maxwell’s birth, Einstein wrote, “The
belief in an external world independent of the perceiving subject is the basis of all natural science.” 54
Similarly, at about the same time, Alfred Korzybski made the famous assertion, “A map is not the territory
it represents, but, if correct, it has a similar structure to the territory, which accounts for its usefulness.”55
Our minds create our reality, most evident in the complex structure called Universe, from Latin ūniversus
‘whole, entire’, from ūnus ‘one’, and versus, past participle of vertere ‘to turn’.
So once we can see that Consciousness is Ultimate Reality, we don’t actually need any of these isms,
which Satish Kumar, long the editor of the ecological and spiritual magazine Resurgence, jocularly called
‘wasms’ in a talk in the early noughties. For what appears to be real, from Latin res ‘thing’, is nothing but
waves and ripples on the surface of the Ocean of Consciousness, called māyā ‘deception, illusion, appearance’
in Sanskrit. If we include the currents beneath the surface, everything that happens in the relativistic world
of form is līlā ‘play’, the delightful play of the Divine in the manifest world. Our minds thus create an
illusory sense of reality, vitally important to know at these end times of the patriarchal epoch we live in,
with its twenty-odd war-mongering civilizations.
We also don’t need words like theism, monotheism, polytheism, deism, pantheism, and panentheism,
illustrating the immense confusion that humans have been in over the millennia about the relationship
between humanity and Divinity. As God is everything and everything is God, we can resolve this confusion
with the words Gnosticism and Mysticism, which it seems are unavoidable isms, resolving in direct experience
the philosophies of pantheism and panentheism, which are closest to Immanent and Transcendent
Panosophy. Theists and atheists are people who believe and don’t believe in the existence of God, and
agnostics don’t know what to believe. On the other hand, Gnostics do not need to believe, because they
know God in their direct experience.
In terms of mathematics itself, Morris Kline tells us in Mathematics: The Loss of Certainty that there have
been four approaches to giving mathematics a sound foundation after paradoxes were found in the
foundations: logicism, intuitionism, formalist, and set-theoretic. 56 I have not studied these very much
because the Principle of Unity emerging directly from the Divine Origin of the Universe guides all my
reasoning, establishing my learning on Absolute Certainty. I have thus been led to give mathematics and
the whole of human learning a sound foundation in harmony with the fundamental law of the Universe:
the Hidden Harmony.
Given this brief overview of the current state of the world of learning as it has evolved during the last
few centuries and millennia, who is this book on Unifying Mysticism and Mathematics for? Well, one purpose
of this book is to find a sense of closure with my forty-year writing career, seeking to explain the root causes
of evolutionary change and conflict and suffering in the world. It is thus intended as the last of an
evolutionary sequence of books and treatises I have written during the last ten years on how we could use
the Principle of Unity to end the long-running war between science and religion and those between all the
religions, rebuilding the entire world of leaning on the Truth.
Sadly, these nine books and treatises—three of which form a trilogy titled Wholeness—are mostly unread
and therefore unpublished because healing this deep cultural wound is essentially experiential, not
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intellectual, which cannot happen within the context of any particular civilization, religion, discipline, or
ideology. So, for the most part, scientists and technologists are driving the pace of change in society at
unprecedented exponential rates of acceleration with almost no one knowing why this is so.
To overcome these psychospiritual limitations, for over thirty years I have been attempting to cocreate a
life-enhancing, nurturing social environment where it is safe to question the fundamental beliefs and
assumptions of the cultures we live in. For, as J. Krishnamurti, David Bohm, and Vimala Thakar have said,
if we do not engage in such questioning then humankind is not a viable species. However, while there has
been some interest in this initiative, whose latest manifestation is the Alliance for Mystical Pragmatics, it
appears to be still-born, unlikely to be resuscitated. For those who present at and attend conferences like
Mystics and Scientists and Science and Nonduality in the UK and USA, respectively, have shown little sign
in joining me in this epoch-making endeavour.
This brings me to another central issue. For many years, I visualized a gap of a few generations between
the deaths of dysfunctional Western civilization and Homo sapiens, faced with a multitude of existential
threats to our well-being and survival as a species, some of which arise from discoveries in science and
technology. However, this epoch, which I have been calling the Age of Light and the Mystical Society, has
become shorter and shorter in my vision during the last few years, especially since I read Extinction Dialogs:
How to Live with Death in Mind, which Andrew Harvey asked Guy McPherson and Carolyn Baker to write
in 2014.
In December 2017, I met Guy, Professor Emeritus of Natural Resources at the University of Arizona, in
Oslo. He explained to me why the collapse of the industrial economy, apparently our salvation, would
reduce global dimming, accelerating the extremes of climate change, making our beautiful planet Earth
uninhabitable, unable to provide us with the food we need to survive. Since then, Guy has moved on with
his prognostications saying that the Arctic is projected to be free of ice in the summer of 2018 or 2019.
As this is likely to accelerate the release of methane gas, far more damaging than carbon dioxide, he has
thereby predicted that we are about to experience abrupt climate change, no longer able to grow the corn
we need to bake our bread, a standard nutriment for thousands of years, even saying so on a television
channel in New Zealand in 2018.
However, this diagram from the National Snow
& and Ice Data Center indicates that the melting
of Arctic sea ice is not happening as fast as in 2012,
when the record reduction in sea ice occurred.57
This is despite the record temperatures we
experienced in Sweden during 2018, in a similar
manner to other countries in the Northern
hemisphere. So it seems that we still have a respite
to realize our fullest potential as human beings
before our inevitable demise.
For myself, I am now seventy-seven years
young since my conception at the end of August
1941, three and four years younger than my parents were when they died. So even though I may be healthy
enough to live well into my eighties, the 2020s, when my twin granddaughters will be in their teens, are
likely to be the most tumultuous in the entire history of Homo sapiens. The vision that I have had that the
harmonious, androgynous, peace-loving Age of Light could last for a couple of centuries following the
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collapse of the global economy now seems far too long. Nevertheless, there might still be enough time to
fulfil my life’s purpose to complete the final revolution in science, just as Isaac Newton completed the first
in 1687 with Mathematical Principles of Natural Philosophy.
To this end, while I am Wholeness, living in the Eternal Now, with nobody and nothing outside me,
there is one last unfulfilled task that has been on a back-burner for many years. Recognizing that
mathematics is not based on the Truth, dispersing the misconceptions underlying mathematics would give
me immense satisfaction. That, essentially, is why I feel moved to write this book during the autumn and
winter of 2018 and 2019, for as long as I have the energy to do so.
But rather than explicitly starting afresh at the logical beginning, at the Divine Origin of the Universe,
the first chapter starts where the fourteen-billion-year history of evolution had reached in the 1970s, at the
birth of the Information Society.58 For this event marked the greatest revolution in human learning since
our forebears began to pick up stones to make cutting tools with pieces of flint. The computer is a machine
quite unlike any other that the Homo genus has invented during the past two thousand millennia. Unlike
the flint axe, wheel, printing press, telescope, steam engine, and telephone, for instance, which extend our
rather limited physical abilities, the computer is a tool of thought, able to extend the human mind, even in some
cases replacing it.
So Chapter 1 begins in the workplace, outlining the business management and modelling problems that
arise from the invention of the stored-program computer in the late 1940s. My interest in this central issue
of our times began in January 1974, when I was appointed the systems engineering manager responsible for
ensuring that the first computer that the British Post Office (now British Telecom) had bought from IBM
passed its acceptance test. This computer system led me to study the way that humans interact with
computers in timesharing systems, not easy to model in the business modelling methods of information
systems architects, which are far beyond the financial modelling methods of accountants, economists, and
bankers.
This first chapter thus outlines the way that resolving this business management problem has led me to
develop a comprehensive model of the psychodynamics of society, exploring how we humans communicate
with each other—including our self-reflective selves. This is the immediate background to the apocalyptic
awakening I went through in the spring of 1980, as I realized that data patterns in humans and computers
are synergistically energetic and causal.
So the second chapter in this book on Integral Relational Logic is actually the first, for this describes
how evolution has carried me from its Alpha to its Omega Point. However, rather than explicitly starting
with the fundamental law of the Universe, I begin with the primal concepts by which Life has shown me
how to lift myself up by my bootstraps, corresponding to the bootstrap program in computers. In the event,
it took thirty years before I saw and felt this way of presenting the art and science of consciousness that we
all intuitively use to form concepts and organize our ideas in mathematical relations and graphs.
We then come to the main theme of this book, showing how to use the taxonomic facilities of Integral
Relational Logic to map mathematics, not as an axiomatic, linear proof system, but as a generative science
of patterns and relationships, emerging directly from the Divine Origin of the Universe.
Chapter 4 begins with the concept of number, showing how this grows in kind from Nothing, as
Emptiness or Zero, to the infinity of infinities. This leads naturally to the fascinating subject of sequences
and series, much studied by Euler and many mathematicians since. Then the fifth chapter shows how
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numerical relationships have become generalized in abstract algebra. At the time of writing this draft of the
Preface in August 2018, the content and structure of these chapters is rather hazy, requiring a great deal of
additional research to clarify the intuitive understanding that I have at the moment.
The Epilogue then contains some reflections on what this thesis could mean
for humanity during the last few years of our existence on Earth, recognizing that
!"#$% !""#
none of us is ever separate from any other being, depicted in this simple map of
the Totality of Existence in the notation of the Unified Modeling Language,
!""#
developed at Rational Software in the 1990s, now owned by IBM, my former
employer.
In this cooperative manner, we could rise above the level of our machines, realizing our fullest potential
as human beings. By using Integral Relational Logic to map deep learning and quantum computation, we
could demonstrate the limitations of these techniques, perhaps stimulating scientists and mathematicians
to look inside themselves to discover the root cause of their thinking and behaviour patterns.
It is in this way that Integral Relational Logic provides the presemantic underpinnings for the
foundations of mathematics, displayed in the top left-hand corner of this map of mathematics, which
Dominic Walliman presented on YouTube on 1st February 2017.59 From this solid foundation, we can then
map all other disciplines, from psychology to physics, for we all implicitly use this universal system of
thought everyday to form concepts and organize our ideas in tables and semantic networks or graphs.

Influenced by my business career in the data-processing industry, I use the word presemantic to explain
how this universal system of thought came into existence through an apocalyptic epiphany to heal a
cataclysmic prenatal trauma. And most psychiatrists are not taught to explain such Kundalini awakenings,
also believing that such intrauterine experiences cannot possibly have any effect on later development in
childhood and adulthood.
So, for many years, as I have sought to present a meaningful cosmology appropriate for our Information-xxv-
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Knowledge Society, I have faced a similar situation to those of Kepler, Newton, Einstein, and Bohm when
they published their revolutionary cosmologies, which few understood at the time of publication. The basic
reason why medical practitioners, in particular, cannot understand the root cause of human behaviour is
that they still attempt to do so, for the most part, within the context of a deluded conception of the Universe,
handed to them by the physicists, and they from the Babylonians and the Greeks. For, as Stephen W.
Hawking said in A Brief History of Time, perhaps with tongue in cheek, “we have, as yet, had little success
in predicting human behaviour from mathematical equations!”60
We can see why this is so from Dominic Walliman’s map of physics presented on YouTube on 27th
November 2016. 61 Physics has been incredibly successful in providing many of us in comparatively
developed countries with amazing creature comforts since the beginning of the Industrial Revolution in the
middle of the eighteenth century. But physics cannot answer fundamental questions about the nature of
reality or the future of our species. We can only answer such questions by diving into the chasm of ignorance
that lies within our psyches, going right back to the Divine Origin of the Universe, before our conception
as a species and as individuals.

This book thus presents the algebra of algebras with which David Bohm sought to show how his theory
of the Implicate order unifies quantum and relativity theories in Wholeness in a thoroughly rational
manner.62 It thus provides an expression of the solution to the ultimate problem of human learning, much
sought for over the centuries and millennia.
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1. Business Modelling

B

efore we start afresh at the very beginning—at the Divine Origin of the Universe—we begin in the
workplace. Especially as it has been managed since the birth of writing, at the dawn of the
patriarchal epoch with its twenty-odd civilizations over 5,000 years ago.63 For the key characteristic
of all societies since then is that we humans have used record keeping to manage our business affairs. For,
instance, the first writing to be discovered on a clay tablet
in Uruk (modern Erech) dates back to 3300 BCE, detailing
the allotment of malt to a number of people and with stock
accounts of barley on the reverse.64
Since the invention of the stored-program computer in
the late 1940s, we have been keeping many of our business
records electronically. At first, the primary medium was
magnetic tape, like the now obsolete cassette music tapes.
However, this was rather inconvenient for tapes are linear devices. So to find a particular record, it was
necessary to scan the tape sequentially.
A solution to this problem was found with the invention of direct access storage devices (DASD), a little
like also-obsolete compact discs, enabling computer programs to go directly to a particular record of
interest. IBM invented perhaps the first computer disk storage system in 1956, called the RAMAC (random
access), displaying it at the 1958 World’s Fair in Brussels, where it was used to answer questions on world
history in ten languages.65
With the availability of direct access storage devices, computer scientists began to puzzle about the
underlying structure of data. The pioneering figure in database management systems (DBMS) was Charles
Bachman, who took a nonhierarchical, network approach in a system called Integrated Data Store (IDS),
when working for General Electric.66 In contrast, IBM took a hierarchical approach with its Information
Management System (IMS), developed by or with North American Rockwell.67
Ted Codd of IBM resolved this dichotomy in 1970, when he wrote an eleven-page seminal paper with
the prosaic title, ‘A Relational Model of Data for Large Shared Data Banks’.68 He showed that the structure
of data, viewed as a whole, is a multidimensional network of hierarchical relationships, where a dimension
is a domain of values—both quantitative and qualitative—in a relation, associated with a column in a table.
But such a structure does not only apply to information that companies might hold about customers,
products, and employees, for instance, and the relationships between them. It also applies to our ideas. As
Codd noted in the second paragraph of this little-known paper, the relational model of data is
nondeductive, the most fundamental change in Western reason since Aristotle’s syllogism. The relational
model of data provides a mathematical language for representing the basic element in the data-processing
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industry: data itself, using data as an uncountable singular noun, as is common in many quarters in the
industry.
This rather arcane paper led to the formation of a multibillion-dollar industry, Larry Ellison being one
of the first to see the immense potential of this universal way of organizing data. He was the co-founder of
Oracle, today a Fortune-500 company, becoming one of the richest men in the world in monetary terms.
You cannot order a book or airline ticket on the Internet without invoking the relational model of data
behind the scenes.
Both on external storage and in the main memory of computers, this data takes many forms, but all
ultimately being denoted in strings of zeros and ones. For instance, the number 5 can be represented as
either 00000101, as an integer, or 00110101, as a character, 35 in hexadecimal (35hex). The letter a, which
could be a letter in a string of text or a variable in an algebraic expression, is represented as 61hex in the
American Standard Code for Information Interchange (ASCII) and UTF-8, as an encoding of Unicode,
widely used on the Internet.69 And the + operator is denoted by 2Bhex.
So the Bible, the entire works of Shakespeare, digital videos and pictures, and mathematical formulae in
Donald Knuth’s TEX typographical system, for instance, can be represented as strings of hexadecimal
characters, which map to forms that humans can read. However, computers do not recognize formulae that
we humans write as strings of characters.
For instance, to add 5 to the variable a in a programming language, the human programmer would
typically enter the expression ‘a+5’, represented as a binary string 612B05hex. But then programs called
compilers or interpreters convert such strings into a sequence of instructions that the central processing unit
(CPU) can ‘understand’, with relevant operation codes (opcodes) and registers containing the data that is
to be operated on.
Even programs written in an assembly language—closely corresponding to the machine’s instruction set
—are originally written as strings of characters, converted into an executable program by an assembler. It
is very rare for people to think directly in the binary representation of a program, for the semantic gap
between how humans think and how computers function is too great.70
However, we can go deeper than the machine instructions that operate on one or a few bytes of data at
a time. The gates in the core of the CPU operate on bits of data, such as AND (∧), OR (∨), and NOT (¬
or ~) gates, corresponding to conjunction, disjunction, and negation in the tautological propositional
calculus and intersection (∩), union (∪), and not (¬) in set theory.
These logic functions derive from George Boole’s Laws of Thought, which laid down the foundation of
mathematical logic, published in 1854. As he said in the opening paragraph of this book, following a mystical
experience he had had as a seventeen-year-old, twenty-one years earlier, “The design of the following
treatise is to investigate the fundamental laws of those operations of the mind by which reasoning is
performed,” with the purpose of exploring “the nature and constitution of the human mind”.71
As the result of this seminal book, Boole’s name has been ‘immortalized’ in the operators of Boolean
algebra, well familiar to anyone engaged in making more advanced searches of databases on the Internet,
and in the Boolean data type in many programming languages, having the values ‘true’ or ‘false’. However,
the mystical origins of mathematical logic have been lost in the mists of time. First Charles Sanders Peirce
wrote72 and then Gottlob Frege and Bertrand Russell73 agreed that logic, as the science of mind and reason,
and psychology, as the science of mind and consciousness, have nothing to do with each other.
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Bertrand Russell, in particular, attempted to base arithmetic on logic by using his distorted theory of
types to eliminate paradoxes found in the foundations of mathematics. By eschewing self-referencing
propositions, like “This sentence is false,” Russell also stultified Self-reflective Intelligence, the Divine
quality that distinguishes humans from machines.
Nevertheless, we can see the relationship of arithmetic to logic at the heart of modern CPUs, for basic
arithmetical operations on binary digits can be represented in Boolean algebra, as this diagram of a one-bit
adder shows.74
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Here, two bits, A and B, are added to a carry over, C, from a previous operation. The result is S, with a
new carry over, D. Using the modern notation of Boolean algebra:
S = (C∨(A∨B))∧((¬((CÙ(A∨B))∨(A∧B)))∨((A∧B)∧C))
and D = (C∧(A∨B))∨(A∧B).
As it turns out, all possible connectives between binary values, sixteen (24) in all, are expressible in terms
of just conjunction and negation.75 The AND and NOT operators are functionally complete. It might
therefore appear that these Boolean operators, corresponding to truth functions in propositional calculus,
are as far as we can go into the foundations of dualistic logical relationships.
However, in 1913, Henry M. Sheffer showed that we can take this reductionistic, analytical process even
further. Boolean functions can be defined in terms of a single NAND (↑) gate, known today as a Sheffer
stroke (|),76 which has a dual with the same properties: a NOR (↓) gate.77 Sheffer was not the first to notice
this possibility. Peirce anticipated Sheffer’s landmark paper in 1880 with an unpublished manuscript titled
‘A Boolian [sic] Algebra with One Constant’. Pierce introduced the arrow notation—which he called
ampheck, from Greek amphekes ‘double-edged’—in 1902 in Chapter 3 ‘The Simplest Mathematics’ of Minute
Logic, his third and final attempt to write a book on his triadic architectonic. In the event, these pieces were
not published until 1933 in Volume IV of his Collected Papers, titled The Simplest Mathematics.78
So we can look at the logic underlying classical computers in a hierarchical structure of levels, growing
in a generative manner from a simple seed, a central theme of this book. In theory, the algorithms that are
taking over the Internet could thus be programmed in a long string of characters using just the Sheffer
stroke in Jan Łukasiewicz’s Polish notation. Not very digestible, but quite possible. To communicate with
computers, we need to close the semantic gap between us and them, which we look at in a moment.
-3-

Unifying Mysticism and Mathematics

Managing data as a corporate resource
As mathematics is the science of finding general patterns and relationships in the data patterns of experience,
we can see from this preamble about the nature of data in computers that there are two types of data, active
and passive, corresponding to operations or instructions and the ‘raw’ data they process. Such a relationship
is represented in this fundamental diagram of the data-processing function.
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This diagram is a universal representation of a machine, viewable at many different levels. The word
function in the diagram could represent a Sheffer stroke, AND gate, + operator, square root function,
function in a programming language like C, method in a class in C++, for instance, or even a complete
application, like Microsoft Word, Abobe Photoshop, open-source Python interpreter, and Apple Swift
compiler. Such functions process inputs to produce outputs.
We can thus see that this notion of function in computers applies to both hardware and software. In
terms of hardware, the distinction between active and passive data is implemented in the central processing
unit (CPU) and in random-access memory (RAM), corresponding to what Charles Babbage called the Mill
and Store in his Analytical Engine, designed in the mid 1800s, terms he borrowed from the textile
industry.79 He envisaged that the instructions needed to operate the machine would be entered on punched
cards, like those that Joseph-Marie Jacquard had invented to automatically control the patterns of weaving
of cloth in a loom. Indeed, in her memoir on the analytical engine, Ada Lovelace delightfully wrote, “We
may say, most aptly, that the Analytical Engine weaves algebraic patterns just as the Jacquard-loom weaves
flowers and leaves.”80
In modern stored-program computers, programs in the machine weave such algebraic patterns. It is thus
vitally important not to be distracted by the hardware, for it is the software that determines how computers
function. Indeed, as Andrew S. Tanenbaum wrote in Structured Computer Organization, “hardware and
software are logically equivalent,” written in italics to emphasize the central theme of his book. Despite
Descartes’ determination to separate body and mind, computer hardware and software form a continuum.
Whether a particular function is implemented in hardware or software is concerned with practical issues
like cost, speed, memory, and flexibility.81
Now, Codd showed with the relational model of data that passive data is a multidimensional network
of hierarchical relationships. So what is the underlying structure of active data in computers? Well,
computers are essentially linear devices, executing sequences of instructions, with an occasional conditional
or unconditional jump or branch instruction to follow a different line of ‘reasoning’, like deductive logic.
Assembly languages inevitably follow this general pattern. However, such low-level programming
languages are semantically indigestible. So in practice, during the first few decades of the computer age,
many different levels of programming languages emerged closing the semantic gap between the way that
human beings think and the way that these thoughts are implemented in hardware, software, and firmware,
lying between the two.
In the 1950s and 60s, high-level languages, like FORTRAN (FORmula TRANslation) and COBOL
(COmmon Business Oriented Language), developed by John Backus at IBM and Grace Hopper, a member
of the Conference on Data Systems Languages (CODASYL), respectively, 82 closely mimicked the
underlying structure of machine instructions. In particular, they included a GO TO instruction to match the
branch or jump instructions in assembly languages.
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However, the use of the GO TO instruction could lead programs to look like plates of spaghetti, which
were notoriously difficult to debug and maintain. To resolve this problem and to bring programming
languages closer to the underlying structure of the human mind and hence that of the Universe, in 1966,
Corrado Böhm and Giuseppe Jacopini from Italy wrote a paper, today known as the ‘Structured Program
Theorem’,83 in which they proved mathematically that all programs could be written with just three control
structures.

As can be seen here, the first is a simple block, consisting of a sequence of instructions executing one
after another. In terms of structure, these sequences could be grouped together in functions or subprograms,
executed sequentially. The key concept here is a process box, with one input and output, corresponding to
the basic data-processing diagram. The other control structures are a conditional block (typically
implemented with if-then-else, case, or switch statements) and an iterative loop block (implemented
with for, while, or do statements or recursive functions), illustrated here:84

This paper was one of the most important papers in the history of the data-processing industry, for it
paved the way for structured programming languages and systems design, greatly closing the semantic gap
between machines and human beings. To this effect, Edsger W. Dijkstra, a pioneering programmer from
the Netherlands, wrote a famous letter in 1968 titled ‘Go To Statement Considered Harmful’, in which he
described the ‘disastrous effects’ of the goto statement, and that it should be abolished from all-high level
languages. The goto statement had to go.85
In the event, this happened through a parallel development, which began in the Norwegian Computing
Center in the mid 1960s. There, Kristen Nygaard and Ole-Johan Dahl, together with Bjørn Myhrhaug,
designed a computer language called SIMULA (SIMUlation LAnguage) intended to simulate the
operation of systems composed of discrete events, such as traffic patterns in towns and cities,
communication networks, or the day-to-day operation of a retail business. 86 This gave rise to objectoriented programming languages, like Java, Objective C, and Smalltalk, whose primary constructs are those
of class and object, as instance of class, corresponding to Plato’s notions of universals and particulars in The
Republic, showing that universals are not eternal. In Smalltalk—the archetypical object-oriented language
and environment—even numbers are instances of classes, such as Integer and Float.
These classes are related to each other in networks of hierarchical structures, rather like passive data but
with a somewhat richer semantics. Classes encapsulate both active and passive data structures, as functions
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and variables, acting rather like ‘black boxes’ with a clearly defined interface. Over the years, software
developers have produced many class libraries so that it is no longer necessary for them to constantly
reinvent the wheel. Like architects and house builders, many of the components they need to build
computer systems are readily available ‘off the shelf’. This is one of the principal reasons why applications
on the Internet have been expanding exponentially since the 1990s.
In object-oriented programming languages and modelling methods, the superclass of all business classes,
depicted in semantic class diagrams, like mathematical graphs, is that of Object,
of which is related to any other object in zero to many ways, illustrated in
!"#$%& !""# each
this diagram in the notation of the Unified Modeling Language (UML). UML
was developed in the 1990s by Grady Booch, James R. Rumbaugh, and Ivar
!""#
Jacobson of Rational Software, now a division of IBM.
This generic notion of function in computers is an extension of George Boole’s operator theory, outlined
in a paper he wrote in 1844 titled ‘On a General Method in Analysis’ published in the Philosophical
Transactions of the Royal Society of London, 87 which won him the Royal Society’s first gold medal for
mathematics, known as the Royal Medal.88 Drawing on Duncan F. Gregory’s generalizing principles, Boole
helped free mathematics from the tyranny of number systems, regarding the essence of mathematics as “the
study of form and structure rather than content, and that ‘pure mathematics’ is concerned with the laws of
combination of ‘operators’ in their widest sense.” For instance, he noted that the commutative and
distributive laws of arithmetic could equally apply to differential operators and geometric transformations,
leading to abstract algebra, which we look at in Chapter 5.89
But why stop with computer science and mathematics? Data, in both its active and passive forms, is
everywhere today and has immense power to affect people’s lives, as many act for much of the time like
cogs in the economic machine, where functions in a generic sense are typically called procedures or processes.
Indeed, with malware, fake news, cybercrime, trolling, and other nefarious deeds by both individuals and
governments hitting the headlines, more and more attention is turning to the influence that data can have,
as we can see in the furores around the global social media networks.
As an example, here is a graphic for Cambridge Analytica, a
controversial consultancy company that rose and fell in just five
years, because it was engaged in data-driven behaviour change for
exploitative political purposes.
So if we are to awarely manage our business affairs with full
intelligence and consciousness of what we are doing, we need to take
a psychological perspective, managing data as a corporate resource. This was a marketing slogan in IBM
(UK) in 1979, which got me thinking about just what is this thing that we are supposed to be managing. In
the event, it has taken me nearly forty years to find out, as I am endeavouring to explain in this book as
clearly and simply as possible.
Before we look a little more closely at the data interface between humans and machines, it is perhaps
simpler to begin with the relationship between data and information, which can become symbolic
knowledge, as facts turn into theories as conceptual models or cognitive maps. In the data-processing (DP)
and information-technology (IT) industry, this relationship is defined in one simple sentence: information
is data with meaning, data being what exists prior to interpretation by an intelligent being.
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Although this is not universal, in the DP industry data is often used as an uncountable noun, more like
sand than pebbles, the plural of the Latin datum ‘that which is given’, from the Latin dare ‘to offer, give’,
from Proto-Indo-European (PIE) base dō ‘to give’, also root of donor, endow, dowry, Pandora (‘having all
gifts, all-gifted’, from Greek dōron ‘gift’), and Sanskrit dā ‘to give’ and da ‘gift’. Information, on the other
hand, derives from the Latin informāre ‘to give form and shape to, form an idea of’. So information is
morphogenetic, from Greek morphē ‘form, shape’, as some biologists, such as Rupert Sheldrake 90 and
Armand Leroi,91 have pointed out.
This conception of information is quite different from that which reductionist scientists use. For them,
the basic unit of information is a bit (binary digit), which can only be 0 or 1; it cannot be both or something
in between, in conformity with Aristotle’s Laws of Contradiction and Excluded Middle, expressed in
Boolean algebra like this, illustrating its duality:92
Law of Contradiction
Law of Excluded Middle

Logic
A ∧ A′ = 0
A ∨ A′ = 1

Sets
A ∩ A′ = 0
A ∪ A′ = 1

Some computer scientists have extended this notion in quantum computation with that of qubit
(quantum bit), in a probabilistic superposition of two states simultaneously. But a qubit, as the basic unit of
so-called quantum information, 93 does not represent the essence of information, which is meaning, a
semantic quality, not a mathematical or physical one.
This reductionist notion of information derives from a paper that Claude Shannon, misleadingly known
as ‘the father of information theory’, wrote in 1948 titled ‘A Mathematical Theory of Communication’. As
Shannon admitted in an article he wrote for the fourteenth edition of Encyclopædia Britannica, “The signals
or messages need not be meaningful in any ordinary sense.”94 Communications theory is not concerned
with the meaning of the information in messages, but solely with signs, codes, and the quantitative
measurement of these entities in a mechanistic, stochastic sense, closely related to the concept of entropy
in thermodynamics, as I outline in my unpublished book The Theory of Everything.
Information systems architects engaged in business modelling use a quite different definition of the
relationship between data and information, words that are often used synonymously. For instance, in
Management Information Systems, one of the books that influenced IBM’s first attempt to build information
systems modelling methods in the late 1970s, Sherman C. Blumenthal gave these definitions:
A datum is an uninterpreted raw statement of fact.
Information is data recorded, classified, organized, related, or interpreted within context to convey meaning.95

Norman Lindop’s Report of the Committee on Data Protection, from 1978, which led to the UK’s Data
Protection laws, provides a further description of the differences between data and information:
So far, in this chapter, we have used the word information because that is the word and the concept with which most
people are familiar. The computing community make much use of the word data (the Latin word datum, of which data
is the plural, literally means that which is given) using it to mean raw material which is put into data processing systems.
A primary function of data processing is to collect and relate items of data and to operate upon them to produce outputs
which are meaningful to the users of the systems in the fulfilment of their purposes. It is these outputs which inform and
which are rightly described as information.96

To give a third example, just to make sure that the distinction is clear, these definitions come from the
American National Dictionary for Information Processing Systems:
data. Any representation subject to interpretation (such as through analysis or pattern matching) or to which meaning
may be assigned, such as by applying social conventions or special agreed upon codes.
information. The meaning that is currently assigned to data by means of the conventions applied to these data.97

Even our children are being taught to make this distinction between data and information. As a final
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example, at the end of the twentieth century, my sixteen-year-old niece took a two-year course in
information technology for nonprogrammers in which her textbook gave these definitions for data and
information:
Data may consist of recorded facts, events or transactions.
Information is data that has been processed into a form that is useful, or data that has been given a meaning by putting
it into context.98

The meaning of meaning
The distinction between meaningless data and meaningful information and symbolic knowledge leads to
the meaning of meaning, one of the most profound questions we can ask ourselves, comparable to “Who
am I?”, lying at the heart of Jñāna yoga, the path of wisdom and abstract knowledge in Advaita, whose
foremost proponent in the twentieth century was Ramana Maharshi.
The Moravian Jan Ámos Komenský (Comenius), known as the ‘father of modern education’, was one
of the first to address the meaning of meaning in the 1600s, making a clear distinction between words and
the ideas of things that they represent, language often acting as an iron curtain inhibiting meaningful
communications.99 As he said, “men commonly do not speak, but babble: that is, they transmit not as from
the mind to mind things or the sense of things, but exchange between themselves words not understood,
or little or ill understood.”100
The Lithuanian linguist Algirdas Greimas also addressed this tricky problem in an essay Du sens: Essais
sémiotiques published in 1970. This was translated into English in 1990 in The Social Sciences: A Semiotic View,
the opening paragraph of the first chapter titled ‘The Meaning of Meaning’ being:
It is extremely difficult to speak about meaning and to say something meaningful about it. The only way to do this
adequately would be to construct a language that signified nothing. In this way an objective distance could be established
that would allow holding meaningless discourses on meaningful ones.101

So what do we mean when we say that we interpret data as meaningful information and knowledge?
Comenius and Greimas suggest that we cannot satisfactorily answer this question with a language that
contains interpretations that have already been made. Furthermore, if the context or worldview we use to
interpret data contains preconceptions, we similarly cannot adequately address the meaning of meaning.
This is not a critical issue that only affects the way we communicate with each other and our computers.
It also affects scientific method, in the way that we determine what is true in our own experience. For even
space, time, and the material world around us, including our bodies, is data before we interpret it as
knowledge and information. In other words, meaningless data—whether it be interpreted as physical or
nonphysical, inner or outer—constitutes the entire Totality of Existence, underlying the Universe, which
becomes the Cosmos when we learn to interpret all these data patterns as a coherent whole.
But who or what is the Donor of all these data patterns? Well, this is very simple. The Ultimate Donor
of everything that exists in the ever-changing manifest world of form is the Formless Absolute, which we
can best call the Datum ‘the Giver’, the Immortal Ground of Being that we all share. The Datum alone—
as the Divine Origin of the Universe, experienced as Love and Consciousness—is Reality.
This is not something that can be debated, have learned discussions about. This is something we sense,
feel, and know with Absolute Certainty through Gnosis, beyond symbolic knowledge. Even the symbols
in this sentence, like sense and feel, are inadequate to denote such an experience, when the experiencer, as
an apparently separate being, disappears, as many mystics through the ages have experienced,
For instance, the opening words of Laozi’s Tao Te Ching are “Tao can be talked about, But not the
Eternal Tao. Names can be named, But not the Eternal Name.”102 Similarly, Thich Nhat Hanh tells us that
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Shakyamuni Buddha (sage of the tribe of Shakya) said to Ananda, his most devoted disciple, “Ananda, the
teaching on the emptiness of self is meant to guide our meditation. It is not to be taken as a doctrine. If
people take it as a doctrine, they will become entangled by it. I have often said that the teaching should be
considered as a raft used to cross to the other shore or a finger pointing to the moon. We should not become
caught up in the teaching.”103 And here is Pseudo-Dionysius the Areopagite’s sublime description of the
Datum of the Universe, the entire final chapter of Mystical Theology, with the title ‘That the supreme Cause
of every conceptual thing is not itself conceptual’:
Again, as we climb higher we say this. It is not soul or mind, nor does it possess imagination, conviction, speech, or
understanding. Nor is it speech per se, understanding per se. It cannot be spoken of and it cannot be grasped by
understanding. It is not number or order, greatness or smallness, equality or inequality, similarity or dissimilarity. It is not
immovable, moving, or at rest. It has no power, it is not power, nor is it light. It does not live nor is it life. It is not a
substance, nor is it eternity or time. It cannot be grasped by the understanding since it is neither knowledge nor truth. It
is not kingship. It is not wisdom. It is neither one nor oneness, divinity nor goodness. Nor is it a spirit, in the sense in
which we understand that term. It is not sonship or fatherhood and it is nothing known to us or to any other being. It
falls neither within the predicate of nonbeing nor of being. Existing beings do not know it as it actually is and it does not
know them as they are. There is no speaking of it, nor name nor knowledge of it. Darkness and light, error and truth—
it is none of these. It is beyond assertion and denial. We make assertions and denials of what is next to it, but never of it,
for it is both beyond every assertion, being the perfect and unique cause of all things, and, by virtue of its preeminently
simple and absolute nature, free of every limitation, beyond every limitation; it is also beyond every denial.104

It therefore doesn’t make sense to say that we can have a personal relationship with the ineffable Datum
of the Universe, like the Christian God. Indeed, it is pointless to develop theologies or philosophies on the
concept of Datum, for it is quite without meaning, utterly meaningless. The meaningless Datum thus
provides the Cosmic Context and Gnostic Foundation for the Theory of Everything and the meaningless
data patterns that arise from it lead to the language that Greimas suggested we need in order to hold
meaningless discourses on meaningful ones, as we see in Chapter 2 on Integral Relational Logic.
Now coincidentally, Latin dare could also mean ‘to cause’, from PIE base *dhē- ‘to set, put’, also root of
do, through a Germanic path, and a host of words from Latin facere ‘to do, make’, such as affect, efficient
and faculty. The Datum is thus the Ultimate Cause of all change in the Universe, an ancient idea in new
form. For instance, in Book VIII, Section 4 of Physics, Aristotle said that everything that changes is changed
by something and in Section 5 that there is a first agent of change that is not changed by anything.105 Thus
the notion of an Unmoved Mover entered Western philosophy, expressed in Metaphysics in this way: “Now
since that which is moved must be moved by something, that the prime mover must be essentially
immovable, and eternal motion must be excited by something eternal.”106 In Summa Theologiæ, Thomas
Aquinas then took Aristotle’s mechanistic cause-and-effect chain as the basis for his five proofs for the
existence of God, as the Unmoved Mover.107
The Datum is thus the Immanent and Transcendent Presence of the Divine, etymologically ‘before
being’ or ‘prior to existence’, for Presence derives from Latin præsentia ‘presence’, participle of præesse ‘to be
before’, from præ ‘before’ and esse ‘to be’. We can also Gnostically sense the Datum as Stillness, the central
theme of Barry Long’s Stillness is the Way and Eckhart Tolle’s Stillness Speaks. As humanity blindly
accelerates towards the sixth mass extinction of the species on our beautiful planet Earth, Stillness is by far
the best way of coming to terms with death in all its forms in my experience.
In the meantime, how are we to manage our business affairs so that everyone has the life-inspiring
opportunity to reach their fullest potential as human beings before our inevitable demise? We saw in the
opening paragraph of this chapter that for the last five thousand years and more civilizations have been
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using record keeping to manage their business affairs, from Latin recordari ‘remember’, from re- and cor,
cordis ‘heart’, a root that we also see in the words accord, concord, discord, and, of course, cardiac. To the
Romans, the heart was not only the seat of the emotions, it was also seen as the seat of thought or the mind,
a notion that we retain in English in the phrase learn by heart. In a similar fashion, the “Hopi Indians
consider mental activity to be in the heart.”108
Such records provide maps not only of current affairs but also of political, social, and familial history, as
we see in the many national and regional archival centres around the world. But what is the relationship of
the map and the territory? Well, the conventional scientific view is that the territory comes first. For
instance, in 1931, when commemorating the centenary of James Clerk Maxwell’s birth, Einstein wrote, “The
belief in an external world independent of the perceiving subject is the basis of all natural science.” 109
Similarly, at about the same time, Alfred Korzybski made the famous assertion, “A map is not the territory
it represents, but, if correct, it has a similar structure to the territory, which accounts for its usefulness.”110
Now such maps are more than might be included in an atlas or a GPS device, for instance. Ferdinand
de Saussure and Charles Sanders Peirce, the founders of semiotics around the turn of the twentieth century,
viewed maps in inner and outer forms, as concepts and as words, sounds, and other signs that denote them.
This is a distinction that Ferdinand de Saussure made in Cours de linguistique générale, which his students
published posthumously in 1915. In this seminal book of structural semiology, as semiotics ‘science of signs’
was known in Europe at the time, de Saussure said: “I propose to retain the word sign [signe] to designate
the whole and to replace concept and sound-image respectively by signified [signifié] and signifier
[signifiant],” illustrated here.111
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For instance, the concept of T, as a mental image, could be represented by tree, träd, arbre, or Baum in
English, Swedish, French, and German, respectively. No matter which language we use to express our ideas,
we all have much the same understanding of the concept of tree. Similarly, we could have the number three
in our minds as the signified, where the signifier, such as 3 or III, is called a numeral. This distinction
between numbers, as concepts, and numerals, as signifiers, is something that computers cannot make. Both
concepts and the signifiers that represent them need strings of bits to denote them. This is the simplest way
of proving that humans are not machines and hence that technological development cannot drive economic
growth indefinitely, requiring a radical change in the work ethic that has driven human affairs for thousands
of years.
Concept
However, what de Saussaure omitted in his dyadic view of signs was
a representation of the territory being mapped. To obtain a complete
picture, we need to adapt the triadic view of logic and philosophy that
Peirce spent a lifetime developing. This is illustrated in what J. F. Sowa
of IBM calls the ‘meaning triangle’ in Conceptual Structures,112 inspired
to do so by The Meaning of Meaning by C. K. Ogden and I. A.
Richards.113 What this diagram illustrates is that there is an indirect
stands for
Signifier
Referent relationship between language and the territory that language describes,
not generally recognized by modern philosophers, focusing more attention on language than on the
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conceptual structures underlying language. And don’t forget that both concepts and signifiers are referents,
included in the territory that is being mapped.
One reason for the superficial emphasis on language is that there is a very limited understanding of the
concept of concept by even cognitive scientists. For instance, the entry for ‘concept’ in The Oxford
Companion to the Mind states, “In psychology, concepts of mind must be invented or discovered, much as
in physics, for we cannot see at all clearly into our own minds by introspection.”114
Such opaqueness is partially caused by our cultural conditioning.
Unlike in the East, self-inquiry is discouraged in religion, science, and
business. Our lack of self-understanding also arises because the referent
in the meaning triangle—as the territory—includes the conceptual map
of the territory. To produce a complete map of the psychodynamics of
business enterprises, we need to consciously model our own mapmaking
processes. Consciously thinking in this healthy way is rather like a
television camera filming itself filming, which looks impossible,
brilliantly illustrated by Escher’s famous lithograph ‘Drawing Hands’.115 For which comes first, the territory
or the map?
Actually, the territory and the map are inseparable, unified in Nonduality. We can see this when we
invoke Self-reflective Intelligence, the Divine quality that distinguishes humans from the other animals and
machines, like computers, often called the ‘Witness’ in spiritual circles. This is why we have called our
species Homo sapiens ‘wise human’, an epithet we are still a long way from fulfilling. For although we are
never separate from the Divine in Reality, it is a cultural taboo in Western civilization to experientially and
cognitively acknowledge our Divinity, which is our True Nature, Authentic Self, and Genuine Identity,
that which is the same for everybody, from Latin idem ‘same’.

Awakening Self-reflective Intelligence
To awaken Self-reflective Intelligence, as J. Krishnamurti attempted to do in his schools,116 we need to
make a clear distinction between Intelligence and machines with so-called artificial general intelligence,
which are more intellectual than intelligent. By thus becoming free of our materialistic and mechanistic
cultural conditioning, we effectively become a new species, not seen or understood by those educated in a
conventional manner, as some modern mystics and evolutionaries have been proclaiming recently, perhaps
a little prematurely.
For instance, in A New Earth: Awakening to Your Life’s Purpose, Eckhart Tolle wrote, “We are a species
that has lost its way,” concluding this inspirational book with these words: “A new species is arising on the
planet. It is arising now, and you are it!”117 Barbara Marx Hubbard has suggested several names for this
emerging species, most recently promoting Homo universalis, in contrast to Alan Turing’s Universal
Machine.118
Similarly, Osho called the emerging superintelligent, superconscious species Homo novus or Zorba the
Buddha, representing a new synthesis of East and West, the meeting of all polarities.119 As he said, “The
new man is not an improvement upon the old; he is not a continuous phenomenon, not a refinement. The
new man is the declaration of the death of the old, and the birth of an absolutely fresh man—unconditioned,
without any nation, without any religion, without any discriminations of men and women, of black and
white, of East and West, or North and South.”120
For myself, the name I prefer is Homo divinus, to denote the species that mystics have been exemplars
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of during the past few thousand years. However, they have not been able to unify mysticism and
mathematics, as they have focused attention more on involutionary processes towards Oneness than on
evolutionary ones towards Wholeness. So I would say that Homo divinus has two subspecies, Homo divinus
unitas and Homo divinus holoensis, from Greek olē ‘whole’ and -ensis ‘belonging to’, both living in the Eternal
Now, free of the past and future, for the most part not yet fully formed.
Most significantly, awakening Self-reflective Intelligence involves being free of the horizontal of time,
depicted in the mechanistic data-processing function on page 4. Although this diagram is applicable at
many different levels, from the Sheffer stroke to complete programs, it is simplest to look at it at this point
in terms of the latter.
In this diagram, we first of all represent the
1%&%
bifurcation between active and passive data, as
programs and the ‘raw’ data that they process.
However, as this diagram illustrates, there are two
+)**$%&
!"#$%&
types of active data in computers, generated
.%/0'%&%
-$)*$%+,
programs, like the browsers and most other
programs that we have on our desktop and laptop
!"#$%&'()**$%&
!"#$%&')"#$%&
computers, tablets, and smart phones, and program
!"#"$%&"'
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generators for many different programming
languages, called assemblers, compilers, and interpreters.
These we can call active-passive and active-active, respectively, dependent on whether their inputs and
outputs are active data or not. Now program generators, like C compilers, are themselves generated
programs. Today, a C compiler could be written in C, having as output a new version of the C compiler,
known as a compiler compiler or metacompiler, a subject of greater complexity than I have had the
opportunity to study. Nevertheless, the central issue is very easy to state. The first C compiler would need
to have been written in an earlier, more primitive language, which in turn could have been written in the
assembly language of a particular machine. So where did the first program, and, indeed, computer come
from?
This is an example of many questions that most scientists do not ask because it cannot be answered
within the prevailing scientific worldview. A closely related question is one that Alan Turing posed in 1950:
“Can machines think?” Although he had one or two reservations about his reasoning, he eventually asserted,
“I believe that at the end of the century the use of words and general educated opinion will have altered so
much that one will be able to speak of machines thinking without expecting to be contradicted.”121
Well, this didn’t happen, for reasons that Ada Lovelace, the daughter of Lord Byron and his wife Anne,
a poet and mathematician, 122 respectively, made in 1843. In a brilliant memoir on Charles Babbage’s
Analytical Engine, the first design for a general-purpose computer, she wrote:
The Analytical Engine has no pretensions to originate anything. It can do whatever we know how to order it to perform.
It can follow analysis; but it has no power of anticipating any analytical relations or truths. Its province is to assist us in
making available what we are already acquainted with.123

This is not something that many computer scientists are willing to accept. For instance, in 1993, Vernor
Vinge made this prediction in a NASA paper called ‘What is the Singularity?’: “Within thirty years, we will
have the technological means to create superhuman intelligence [in machines]. Shortly after, the human
era will be ended.”124 Little has changed in this respect since Marvin Minsky and John McCarthy, among
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others, laid down the aims of artificial intelligence research at a Dartmouth Conference in 1956, when the
latter stated the fundamental hypothesis of AI as follows: “Every aspect of learning or any other feature of
intelligence can in principle be so precisely described that a machine can be made to simulate it”.125 And
Herbert A. Simon said in 1960, “I believe that in our time computers will be able to perform any cognitive
task that a person can perform.”126
In 2012, Stuart Armstrong, a James Martin Research Fellow at the Future of Humanity Institute at
Oxford University, and Kaj Sotala, of the Singularity Institute, presented a paper at a conference in Pilsen,
Czech Republic on research that they had done of predictions of artificial intelligence since Turing’s seminal
paper on the subject. As Armstrong writes in Smarter Than Us, “The track record for AI predictions is …
not exactly perfect. Ever since the 1956 Dartmouth
Conference launched the field of AI, predictions that
AI will be achieved in the next fifteen to twenty-five
years have littered the field, and unless we’ve missed
something really spectacular in the news recently, none
of them have come to pass.”
This chart shows the frequency of the various
predictions of time to AI that he and Kaj Sotala have
developed. Nevertheless, Armstrong still writes, “There
are no convincing reasons to assume computers will
remain unable to accomplish anything that humans
can.” 127 Well, this might be so if humans are merely
machines, blindly processing inputs to produce outputs, as illustrated by the structure of the data-processing
function on page 4.
In that case, nothing new could ever emerge in consciousness and we, as mechanical computers, would
be unable to heal the deep wound in the human psyche that has arisen from the split between science and
spirituality and mysticism and mathematics. We can begin to do so by looking at the cognitive faculties in
humans that correspond to active and passive data in
9%43*2*#":/01;$2*"(
machines illustrated in this diagram. In terms of
passive data, it is important to remember that
+)**$%&
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theories are a form of insight or visualization,
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732"$$"12.
73/%-802*%3
732"$$*4"31"
appearing before we can express them in words and
other symbols, which is all that computers can work
with.
+)**$%&,'()**$%&!"#$%&'()**$%&
!"#$%&')"#$%&
+,"%-*"(.
!"#"$%&"'
+,*3)*34.$"0-3*34
Regarding our active cognitive faculties, these are
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our skills, as Gilbert Ryle pointed out in The Concept
of Mind in 1949. Human knowledge, discounting Gnosis for the moment, can be considered both as the
facts we know and the skills we know how to perform; we ‘know that’ and we ‘know how’,128 which we can
call ‘active-passive’ and ‘active-active’, clearly corresponding to generated programs and program generators
in computers.
So just like computers, we have generated or learnt skills, such as playing chess or the piano, and
generating or learning skills, which we call thinking, able to form concepts, as pictures in the mind, that
have never existed before, in what Alfred North Whitehead called ‘novelty’ in Process and Reality, the
essence of creativity.129
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It is vitally important here not to be confused by computers able to beat humans at games, such as Chess,
Othello, and Jeopardy! In Superintelligence, Nick Bostrom, the Director of the Future of Humanity Institute
at Oxford University, founded and funded by James Martin, a fellow IBM alumnus, calls such machines
superhuman. Since he wrote this book, DeepMind’s AlphaGo has defeated a 9-dan Go champion using a
deep-learning technique, even starting from scratch, without the patterns of previous games as models. But
all deep-learning algorithms can do is repeatedly apply the fundamental data-processing function, albeit in
highly complex structures. There is nothing deep about them at all.130
Another major influence on scientists’ view of the potential of machines to develop artificial intelligence
was James Martin himself. For instance, in After the Internet: Alien Intelligence, he wrote, “Most of the
popular predictions about computing assume that computer intelligence will be like human intelligence,
and robots will be like the ones we see in the movies.” But this is not how Martin saw the future. He wrote,
“When computers are as powerful as the human brain, they won’t be doing what the human brain does.
They will have deep unfathomable forms of alien intelligence, vastly beyond human intelligence.”
Influenced by Richard Dawkins’s program the ‘Blind Watchmaker’, he envisaged computer programs
taking on a life of their own, self-generating themselves as self-evolving machines.131
Dawkins’ program The Blind Watchmaker, a generated program that ran under Mac OS 9 on a Power
PC processor in the 1990s,132 was designed to show that evolution progresses without Divine intervention.
But it proves no such thing. It is only when we bring the Divine Power of Life into science, bubbling up
from the Origin of the Universe, like a fountain, that we can explain what caused Mozart to write his last
three magnificent symphonies in just six weeks in the summer of 1788.
Awakening Self-reflective Intelligence in this way could lead to what some might see as alien intelligence,
not understood by the intellectual ethos of academia, one of the most conservative institutions in society,
even as evolution is passing through the most momentous turning point in its fourteen billion-year history,
called the Accumulation Point in chaos theory. This is a Cosmic singularity in time, rather than the
technological singularity, being predicted by people like Ray Kurzweil, author of The Singularity is Near,
who wrote in 2001, “By 2019, a $1,000 computer will match the processing power of the human brain.”133

Function of information systems architect
To see why this is not going to happen—even if the eruption of methane gas in the East Siberian Arctic
Shelf does not happen by the late summer of 2019, as some have predicted—we need to look more closely
at the workplace, in the way that algorithmic computers are influencing the way that humans work and
communicate with each other and machines.
Much has changed in this respect since the first stored-program computers were built at the Universities
of Manchester134 and Cambridge135 in England in 1948 and 1949, respectively, following a draft design that
the eminent mathematician and polymath John von Neumann had proposed in 1945. 136 While this
invention has enabled some tasks to be automated, previously performed by human beings, this tool of
thought has also led to the introduction of many new occupations, most obviously that of computer
programmer or software developer. In parallel, systems analysts and designers emerged in the 1960s and
70s, exploring more the business implications of this epoch-making invention than the technical ones.
Today, there are both software developers and systems designers who call themselves information
systems architects, working at the micro and macro or technical and business levels of systems development,
respectively. The word architect is highly pertinent here, for it derives from Greek arkhitektōn ‘builder,
architect, engineer’, from arkhē ‘beginning, origin; cause, motive, principle, element; leadership, power, rule’,
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from arkhos ‘leader, ruler’, from arkhein ‘to begin, rule, command’, and tektōn ‘builder’, from PIE base *teks
‘to weave, fabricate’, also root of context through Latin texere ‘to weave’ and technology through Greek tekhnē
‘art, craft, skill’.
So information systems architects are the master builders in business, the ones who can see the big
picture, how all the various constituents of an enterprise fit together in a coherent whole. In essence, they
are generalists, working with specialists in an organization, who have detailed knowledge of the workings
of the particular departments they work in. It is then the task of information systems architects to show
how all the processes taking place in an enterprise can be integrated, together with the data that they process.
The introduction of the information systems architect into business also had a profound effect on the
way that enterprises are organized. During the first three decades of the Computer Age, the data-processing
manager, with her or his programmers and systems designers, reported to the finance director, for among
the first procedures to be partially automated were accounts receivable and payable and payroll.
Such developments led the sociologist Daniel Bell to point out in 1973 that we were then entering a postindustrial era, which he called the ‘Information Society’,137 as different from the industrial age as that was
from the agrarian, land-based economy that preceded it. However, as he said in 1979, “Yet we have no
economic theory of information, and the character of information, as distinct from the character of goods,
poses some novel problems for economic theorists.”138
In recent years, the economics of data and information has become an even greater hot topic with
technological titans like Alphabet (Google’s parent company), Amazon, Apple, Facebook, and Microsoft
taking over the world. This issue much concerned The Economist magazine in a leader and briefing on 6th
May 2017 titled ‘The world’s most valuable resource is no longer oil, but data’139 and ‘Data is giving rise to
a new economy.’140
We can see why this is so from this diagram. In the late 1970s and early
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,%%#($1980s, many companies appointed a Chief Information Officer (CIO) on a
par with the Chief Financial Officer (CFO), both reporting to the Chief
Executive Officer (CEO), as this diagram illustrates. Information systems
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architects, in both their micro and macro capacities, naturally report to what
,%%#($,%%#($is sometimes called the information director.
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But what is the relationship of the CIO, managing information, and the 6-3($77#/8
90/08$CFO, managing money? Well, money is a type of information and so can be
represented in the semantic models developed by information systems architects. But this is not possible
the other way round. The meaning of information, and hence its value, cannot be satisfactorily represented
in the quantitative financial models of accountants, bankers, and economists.
To understand how business enterprises are managed today, we thus need to look at the way that the
modelling methods that information systems architects use have evolved over the years. This is as much a
psychological issue as a technological one, which is highlighted by the desktop metaphor that Apple
Computer introduced with its Macintosh computers in the 1980s, later mimicked in Microsoft’s Windows,
IBM’s OS/2, and Unix’s X Window System. For while information systems architects had long needed to
understand how the mind works in order to automate as many jobs as possible, with the introduction of
graphical user interfaces, it became necessary for software developers to have a similar understanding. For
instance, this is how IBM introduced its guidelines for human interface designers of its OS/2 operating
system in 1992:
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The term model is used in this book to refer to a descriptive representation of a person’s conceptual and operational
understanding of something. Some models are explicit and are consciously designed. These models typically can be
represented by a diagram or a textual description. Other models, called mental models, are developed unconsciously.
People create a mental model by putting together sets of perceived rules and patterns in a way that explains a situation. A
typical person cannot draw or describe his or her mental model. In many situations, a person is not aware that a mental
model exists.141

Now, even though most people are unaware of the mental models that guide their behaviour, clearly
designers of information systems to be used by humans need to be aware of these implicit mental models.
For as the IBM manual said, “A person develops a conceptual model through experience and then develops
expectations based on relationships in the model,” a conceptual model being a mental map that consists of
“the set of relationships that a person perceives to exist among elements of any situation”.142
In a similar manner, Apple’s Human Interface Guidelines in 1987 urged designers to “use concrete
metaphors [from the ‘real world’] and make them plain, so that users have a set of expectations to apply to
computer environments”.143 But Apple went a little further than IBM about people’s lack of understanding
and consciousness about the conceptual models they use when it said: “People, however, are delightfully
complex and varied, which assures that a theory of human activity that would provide a complete framework
for the design of human-computer interaction is a long way off”.144
Not having a model of the workings of the mind obviously also makes the information systems architect’s
job rather difficult. Nevertheless, this has not prevented many from creating models of the way businesses
are run. For instance, the birth of the digital computer led Jay W. Forrester at MIT to develop a number
of complex computer models in the 1960s and early 70s of the dynamics of business organizations, of urban
areas, and even of society as a whole,145 which led to the publication of The Limits to Growth: A Report for
the Club of Rome’s Project on the Predicament of Mankind.146 As Forrester said:
There is nothing new in the use of models to represent social systems. Everyone used models all the time. Every person
in his private life and in his community life uses models for decision making. The mental image of the world around one,
carried in each individual’s head, is a model. One does not have a family, a business, a city, a government, or a country in
his head. He has only selected concepts and relationships which he uses to represent the real system. A mental image is a
model. All our decisions are taken on the basis of models. All of our laws are passed on the basis of models. All executive
actions are taken on the basis of models. The question is not whether to use or ignore models. The question is only a
choice between alternative models.147

Forrester was a great advocate of computer models of social dynamics because, as oversimplified as they
are, they are “probably more complete and explicit than the mental models now being used as a basis for
world and national planning”. 148 He even went as far as presenting his view that mental models are
dangerous to members of the U.S. Congress in 1970, with these words:
… the human mind is not adapted to interpreting how social systems behave. … until recently there has been no way to
estimate the behavior of social systems except by contemplation, discussion, argument, and guesswork.
The great uncertainty with mental models is the inability to anticipate consequences of interactions between parts of
the system. This uncertainty is totally eliminated in computer models. Given a stated set of assumptions, the computer
traces the resulting consequences without doubt or error. … Furthermore, any concept or relationship that can be clearly
stated in ordinary language can be translated into computer model language.149

Joseph Weizenbaum, also of MIT, was particularly critical of such statements by what he derisively
called the ‘artificial intelligentsia’. As he said, “Consider the impact of Forrester’s words on the members of
the U.S. Congress … or on any other group of people who have no training in or intuition for formal
systems. They hear that the basis of their thinking, mental models, leads to uncertainty, whereas Forresterlike computer models totally eliminate this uncertainty and all doubt or error. … Conclusions derived from
computer models are valid beyond doubt.”150 Of course, Forrester omitted to say that his opinions can only
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be true if the starting assumptions and algorithms that connect the many variables are valid representations
of what he, like many others, call ‘reality’.
So are we condemned forever to manage our business affairs without a comprehensive model of the
psychodynamics of society to guide our activities? Is a complete framework for the design of humancomputer interaction still a long way off, as Apple’s user interface guidelines indicated over thirty years ago?
Of course not, as this book is endeavouring to demonstrate. In order to obey the economic imperative of
our times, replacing as many jobs performed by humans by machines as possible, information systems
architects develop models of dynamic business processes, such as designing, manufacturing, marketing,
ordering, and invoicing, and their relationships to each other, as well as integrated models of static classes
of information in enterprises, such as employees, customers, products, locations, and deliveries. At first,
these are very abstract models, not concerned whether humans or machines perform business processes.
This distinction is only made at the implementation stage of systems development.
One of the first business modelling methods I became aware of in 1980, when I was working in IBM’s
Information Systems Support Centre in London, was IBM’s Business Systems Planning (BSP), much
influenced by Jay W. Forrester’s Industrial Dynamics in 1961, Robert N. Anthony’s Planning and Control
Systems: A Framework for Analysis in 1965, and Sherman C. Blumenthal’s Management Information Systems:
A Framework for Planning and Development in 1969.
Now, a key feature of BSP was a process-entity matrix, like the one on the next page, illustrating in
which processes data about entities is originated (0 or >), changed (+), and referred to (-), taken from
another business modelling method developed in IBM (UK) in the early 1980s called Systems Development
Method (SDM).151
Modern object-oriented modelling methods, like the Universal Modeling Language (UML), do not
include a process-entity matrix because both methods and variables, as active and passive data, are
encapsulated in classes, whose relationships are described in a class model. However, in the noughties I
discovered that the aptly named System Architect, as an enterprise architecture and business architecture
modelling tool, originally developed by Jan Popkin, does provide a method for creating such a matrix.
System Architect is today developed by Unicom Systems, having previously been owned by Popkin
Software, Telelogic, and IBM’s Rational division, which develops UML.152
However, what neither UML nor System Architect nor the relational model of data enable us to do is
model the way that humans interact with computers in timesharing systems, for instance. So any models
that information systems architects build of all processes in an enterprise cannot be complete with current
modelling methods. I first became aware of this comparatively new development in the data-processing
industry in 1974, when I was appointed the systems engineering manager responsible for ensuring that the
first computer that the British Post Office (now British Telecom or BT) bought from IBM passed its
acceptance trials.
Four years later, I discovered that IBM’s own principal management information tool for extracting and
analysing data from its corporate database, called APL Data Interface (ADI), had some rather curious
features. When a user formulated a query, this was not answered by a prewritten function, which converted
the query into machine language. Rather, a new APL function would be dynamically created, executed, and
erased, making it very difficult to understand the workings of the program when I peered under the covers.
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For here was an example of a computer programming itself, a capability that is possible because functions,
as strings, can be contained within the computer along with the data that they process. But could such a
stored-program computer do this without human intervention?
Most significantly, as passive and active data are converted from one to the other in nanoseconds, how
could such transformations be modelled in BSP’s process-entity matrix, which is essentially a static model?
This was a problem that I was wrestling with during the winter of 1980, as I was developing an innovative
marketing programme for decision support systems, along the lines that Peter G. W. Keen and Michael S.
Scott Morton described in their seminal book Decision Support Systems: An Organizational Perspective,
published two years earlier.
To model the active and passive data patterns in interactive computing, we need to look at the program
generators known as interpreters. Interpretive programming languages don’t necessarily have an interactive
user interface. For instance, expressions, statements, and functions written in PHP, JavaScript, and
PostScript are normally executed by an Internet server or client browser and in printers, respectively, the
programs for laying out the page being generated automatically by software, not usually written directly by
humans.
However, languages like A Programming Language (APL), LISP (LISt Processing), and Python, do
provide editing facilities for interactive communications with humans. At the simplest level, humans can
enter expressions at the interface and these are immediately executed, returning the result to the user.
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In these languages, as arithmetic expressions, for instance, begin as strings, it is also possible to defer
execution of expressions by storing them in a variable and then executing or evaluating them. As such
strings could also be created using the string processing facilities of the language, programs can dynamically
create expressions to be executed later, like programming themselves. The following table shows how this
is done in APL, LISP, and Python, the expression returning 9, either immediately or later.
Immediate

Execution mode
Deferred and then evaluated
b ← '2+7'
¯ b

APL

2+7

LISP

(+ 2 7)

(setq b '(+ 2 7))
(eval b)

Python

2 + 7

b = '2+7'
eval(b)

Note that Python also has an exec() function that executes Python statements for their side effects
without returning a result. For instance:
>>> s = 'a = 7'
>>> exec(s)
>>> a
7

PostScript also has an interesting way of converting passive to active data and vice versa. An object on
top of the operand stack can have the attribute literal or executable, with the operators cvx and cvlit
converting one to the other. So literals cannot be executed directly. They must first be converted to
executable, like this, where / introduces a literal name, also returning 9:
2 7 /add cvx exec

Another way that PostScript distinguishes immediate and deferred execution is through procedures,
defined as an executable array, delimited by parentheses. For instance, using the example in the Reference
Manual, this statement immediately returns 50 as the average of the numbers 40 and 60:153
40 60 add 2 div

In contrast, the first of these statements defines a procedure called average, deferring execution until
the procedure name is entered as an operand:
/average (add 2 div) def
40 60 average

When programmers are interacting with an interpreter, they change from calculation mode to function
definition mode and back again by signalling the start and end of a function. In APL, this is done with the
special symbol · called del. As I don’t have access to an APL interpreter on my iMac to test this, even
through a browser, it is better to illustrate function definition in Python. Here the function square is
defined, squaring a number.
>>> def square(x):
return x*x

The function square has been added to the language, which can be called like any other function, thus:
>>> square(7)
49

LISP, with its simple read-eval-print syntax, doesn’t change mode when defining what it calls procedures.
It simply uses the primitive defun just as it would the addition primitive +. So the Python code is
implemented in LISP in this way, adding square to the procedures that the programmer can use.
CL-USER> (defun square (x) (* x x))
SQUARE
CL-USER> (square 7)
49
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Now as function definitions are strings, whether entered directly from a terminal by a human or created
by another function or procedure, variables can be defined to hold them. Before executing the functions in
strings, the strings need to be executed or evaluated, establishing the name of the function or procedure in
the namespace, which can then be executed. For instance, this Python code first defines a variable sqfunc
with a function in string format, which is then converted to executable with the exec() function, enabling
square() to be executed:
>>> sqfunc = 'def square(x):\n
>>> exec(sqfunc)
>>> square(7)
49

return x*x'

And here is the same process in LISP, which Robert Smith of Rigetti Quantum Computing called
metaprogramming in a 2018 YouTube Computerphile video on the duality between data and code. As he
said, programs can write programs by switching at any moment between the data and code representation
of an expression, ‘automating’ the work of a programmer.154
CL-USER> (setq sqfunc '(defun square (x) (* x x)))
(DEFUN SQUARE (X) (* X X))
CL-USER> (eval sqfunc)
SQUARE
CL-USER> (square 7)
49

APL has a special system function ÿFX, called function establishment, to transform a character matrix
in the syntax of an APL function into an executable function. The dual system function is ÿCF, called
canonical representation, which generates a character matrix of the function,155 which could be modified by
a function to produce a variation of the function. In the words of Leonard Gilman and Allen J. Rose in a
standard APL manual, “This leads to application systems that can appear intelligent (in the sense of
programs that write or edit other programs)”.156
As we can see in these few examples, there are mechanisms in some programming languages for
functions to dynamically create new functions and to execute them. I call such languages dapples, an
acronym for Dynamically Active Procedural Programming LanguagEs. The above examples show
function-writing functions that have been entered by humans at a terminal. However, such functions could
be embedded within another function-writing function and so on ad infinitum. So could a computer
overcome the problem of infinite regress and write such a program independently of human involvement?
As with compilers compiling compilers, where would the first of these function-writing functions come
from? As I have discovered, such functions can only arise through the creative power of God, as the Datum
of the Universe—that which is given, the First Cause of everything.
It was the ÿFX system function that started me thinking in 1978 about whether computers would ever
develop artificial general intelligence, able to program themselves without human, that is Divine,
intervention. I have thus been led during the past forty years to know myself and understand what it truly
means to be a human being, in contrast to the other animals and machines, like computers. It is through
self-inquiry that I have learnt to study the long-term psychological and economic implications of humanity’s
growing dependency on information technology.

Modelling our rapidly changing world
This is the business and technical background to the one final problem that I was wrestling with during the
winter of 1980. Even though it was proving extremely difficult to model the data patterns of interactive
personal computing in a BSP process-entity matrix, there was one part of the territory missing from such a
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model, should it ever be possible to develop it: how to map the mapmaking process itself, already mentioned
on page 11. It was vitally important to solve this problem. Otherwise I would not be able to practice my job
as an information systems architect with full awareness of what I was doing. I would be living my life with
a blind spot, not able to develop a comprehensive model of all processes taking place in business enterprises,
including creative thinking.
As I was thinking about this problem, I was also becoming increasingly aware of how little we scientists
and technologists understood about where scientific discovery and technological development is taking us
as a species at ever increasing rates of change. The previous year, when giving presentations at customer
executive seminars on the management and development of decision support systems at IBM’s European
Education Centre in Belgium, I was being asked questions that I could not readily answer.
The introduction of point-of-sale terminals in department stores and supermarkets was a particular
concern in the retail industry. For not only were these helping to automate the supply chain, they were also
changing the skills profiles in the industry, particularly that of buyer, who decides what products are to be
stored in shops, their quantities and prices, and how they are to be attractively presented.
This was not a new situation. Ever since the beginning of the industrial revolution in the middle of the
eighteenth century, more and more machines had been introduced into the workplace, radically changing
the way most human beings had been working for thousands of years. We were no longer spending most
of the day tilling fields and shepherding animals in order to feed and clothe ourselves, as most of our
ancestors had had to do. This is well illustrated by an estimate of the population and wealth of England
and Wales that Gregory King, who was employed at the College of Heralds, made in 1688, the year after
the publication of Newton’s Principia. In this survey, King estimated that nearly 80% of the population of
around five and half million were engaged in agricultural work, either as employers or labourers.157
Then during the years of the industrial age, the number of agricultural workers fell dramatically, so that
by 1976 just 3.3% of the working population in the UK was engaged in the extractive industries, which
include forestry, fishing, and mining, as well as agriculture. 158 At that time, 39.5% of the employed
population was working in the industrial sector, consisting of the manufacturing, utilities, and construction
industries, with the remainder in a wide variety of services industries. So even then the number of industrial
workers was declining rapidly as the industrial age was giving way to the Information Society.
There has been a similar trend in the USA during the last two centuries of the second millennium, as
Daniel Bell tells us. This is clearly shown in the next figure, using a four-sector classification of Agriculture,
Industry, Service, and Information.159 During just these 120 years, the agricultural sector dropped from 40.6
to 2.1% of the workforce, while the information sector increased from 5.8 to 46.6% of people in work. But
how would these trends develop in the future, until 2010 and beyond, when my children could well be
bringing up children of their own?
And what about employment? Not knowing what it truly means to be a human being back in 1980, I
still thought that it might be possible for algorithmic machines to take over the workplace, as many
scientists have still been saying in recent years. For instance, Hans Moravec forecast in Robot in 1998 that
our ‘mind children’ “could replace us in every essential task and, in principle, operate our society increasingly
well without us.”160 Martin Rees, the Astronomer Royal and former President of the Royal Society, picked
up this viewpoint by writing in Our Final Century: Will the Human Race Survive the Twenty-first Century?,
“A superintelligent machine could be the last invention that humans need ever make.” 161 And again,
Stephen Hawking told the BBC on 2nd December 2014, “The development of full artificial intelligence
could spell the end of the human race.”162
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Clearly major changes were and still are afoot. Because of the invention of the stored-program computer
in the late 1940s, skills profiles required to run our business affairs are changing rapidly. Furthermore, if
artificial intelligence were possible, then the cycle of humans as both workers and consumers in the economy
would one day be broken, the fundamental principle of both capitalism and communism. For as Adam
Smith wrote in 1776 in the opening words of The Wealth of Nations: “The annual labour of every nation is
the fund which originally supplies it with all the necessaries and conveniences of life which it annually
consumes, and which consists always either in the immediate produce of that labour, or in what is purchased
with that produce from other nations.”163
In this case, the global economy—consisting of the monetary ideologies of both capitalism and
communism—would clearly hold the seeds of its own destruction within it. But this would not necessarily
mean that Homo sapiens would become extinct when the financial system collapses, for it would give rapid
climate change a chance of respite, at least until a reduction in global dimming sped up the process again.
If we could learn to make the most radical change to the work ethic since our forebears settled in villages
to cultivate the land and domesticate animals, focused on awakening Self-reflective Intelligence in humans,
rather than on technological development, we would no longer be imprisoned by the economic machine.
In that case, we would see our lives in a quite different way, enabling the Information Society to evolve
through the Knowledge and Wisdom Societies, into the eschatological Mystical Society, as the Age of
Light. And then miracles could happen!
Information
Society

Knowledge
Society

Wisdom
Society

Mystical
Society

For information is not a physical object, giving it some rather strange properties in conventional
economic terms. For instance, when I buy a loaf of bread, the object passes from the storekeeper to me in
exchange for money, viewed as a commodity with value, rather than a unit for the measure of value, like grams
and metres. However, when a teacher gives pupils some information, nothing is exchanged. Both teachers
and pupils have the information. As Tom Stonier said in The Wealth of Information, “Whereas material
transactions can lead to competition, information transactions are much more likely to lead to
cooperation—information is a resource which can be truly shared.”164
There is another peculiar characteristic of information that I learned about when attending a week-long
strategy meeting at IBM Canada in Toronto in 1979 to discuss the development and marketing of decision
support systems. Meaningful information is obtainable not only from data elements but also from the
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relationships between them in a property called synergy. For synergy derives from Greek sunergos ‘working
together’, from sunergein ‘to cooperate’, from sun- ‘together’ and ergon ‘work’, cognate with energy ‘at work’,
from energeia ‘activity, efficacy, effect’, from energes ‘active, busy, working’, from en- ‘at’ and ergon ‘work’.
In ancient Greece, a fellow-worker was called sunerithos. It is clear from this that synergy and energy
originally referred to human activity and work.
Recognizing the central importance of the synergy of both passive and active data structures has brought
about major changes in the management and development of decision support systems during the past four
decades. First, by integrating organizational databases into a coherent whole, the enterprise database, which
became known as a data warehouse, can now provide far more information for effective decision making
through data mining than fragmented data files implemented with various technologies over the years.
Secondly, the many interactive tools available for modelling and data analysis have naturally become
more integrated through evolutionary convergence and cooperative endeavour. For instance, the opensource Jupyter environment, designed to “support interactive data science and scientific computing across
all programming languages”,165 is a far cry from the interactive tools that were available around 1980, when
I was engaged more in conceptual marketing for technology transfer than product marketing.
Despite these practical developments, scientists sometimes ignore synergy because it denotes that the
combined effect of two or more agents or forces is greater than the sum of their individual effects. Wholes
are greater than the sum of the parts from the relationships between the pieces, which cannot generally be
expressed in quantitative, mathematical terms. For instance, if you tear a dollar bill in half, the two
fragments do not have any value. But if you tape them back together again, the whole is worth one dollar.
So 0 + 0 = 1.
We can see the limitations of reductionist science from the word interesting, which derives from interesse
‘to be between, take part in’, from inter ‘between’ and esse ‘to be’. So what is interesting, important, and
essential is not the interest that banks receive in today’s debt-driven, divisive economy, or more generally
things in themselves, but the relationships between entities, a word also derived from esse. In contrast to
holistic scientists, reductionist scientists, focused on objects rather than the relationships between them,
throw the interesting associations and connections away! That is why it is absolutely essential to include
relationships in a coherent scientific worldview.
As the importance of holistic science is a fairly recent discovery, originating from Jan Christian Smuts’
Holism and Evolution in 1925, it is perhaps not surprising that synergy did not appear in the Concise Oxford
Dictionary of words in current usage until its sixth edition in 1976. Although the OED records its use as far
back as 1660 to mean ‘cooperation between people’, in modern scientific use synergy has come to mean the
‘combined or correlated action of a group of bodily organs, mental faculties, drugs, etc.,’ first recorded in
1847.
During the past few decades, synergistic effects have become widely recognized in business, for, to
combine some current dictionary definitions, synergy denotes increased effectiveness and achievement from
cooperative interaction among groups, especially among the acquired subsidiaries or merged parts of a
corporation, that creates an enhanced combined effect. In this manner, wholes beget wholes in an everaccelerating, evolutionary manner, much as Smuts foresaw.
This is some further background to the problem that I was wrestling with during the winter of 1980.
How could I use the modelling methods of information systems architects in business to answer the most
critical unanswered question in science: What is causing scientists and technologists, aided and abetted by
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computer technology, to drive the pace of scientific discovery and technological development at unprecedented
exponential rates of acceleration? For to answer this question I would need to be able to model not only the
active and passive data patterns at play in humans and machines during interactive computing, but also
those at play in information systems architects during such model-making activities, engaged in modeldriven architecture (MDA).
In the event, I was given the key to the solution to this problem in an apocalyptic epiphany that I
experienced at 11:30 on 27th April 1980 as I was strolling across Wimbledon Common in London to the
pub for lunch, close to the Tangier war memorial at 51° 26′ 30″ N, 0° 14′ 02″ W (TQ 2284 7288, to the
nearest ten-metre square in the Ordnance Survey grid). Puzzling about what was causing my colleagues in
IBM and me to change people’s lives through the development of integrated information systems in
business, in a life-changing eureka moment, I realized that data is not only synergetic, it is energetic and
causal. In a dazzling flash of inspiration, I saw that active and passive data are rather like kinetic and
potential energy in mechanics, also present in rather more complex form in quantum physics. There are
nonphysical, mental energies at work in the Universe, as well as the material ones I had learnt about in
physics at school.
Having abandoned physics as the basis of all the sciences in high school because I did not believe in the
big bang theory or in the atomistic existence of a fundamental particle of matter, I realized at once that I
had been given the key that would reveal the innermost secrets of the Universe that I had puzzled about
since I was seven years of age. Three weeks later, in great excitement, I resigned from my marketing job
with IBM and set out to use Self-reflective Intelligence to unify the nonphysical energies at work within
computers and all of us with the physical energies recognized by materialistic, mechanistic science:
electromagnetic, gravitational, and the strong and weak nucleic forces.
Realizing that I could not do this within the framework of so-called natural science or philosophy, I
began this unifying endeavour on 20th May 1980 by writing on the top of a blank sheet of paper to represent
my mind as a tabular rasa ‘clean sheet’, ‘Paul’s folly, a new model of the Universe’, from Old French folie
‘madness’, in modern French also ‘delight’.
Then that summer I wrote my first attempt to describe the function of data energy in society by writing
an essay titled ‘The Future of Computers and Society’, intended for academics. I sent a copy to two
professors of cybernetics and one professor each of mathematics, machine intelligence, computer science,
and physics, all in the UK. David Bohm, professor of theoretical physics at Birkbeck College in London, a
former friend and colleague of both Einstein and J. Krishnamurti, was most interested in the revolutionary
idea of data energy and invited me to meet him.
We were drawn to each other because the business modelling and management problem that I was
wrestling with at IBM during the winter of 1980 was essentially the same as that which Bohm needed to
solve to reconcile the incompatibilities between relativity and quantum theories. To look at the business
world and universe from the perspective of Wholeness, we both needed to include our mapmaking in the
territory being mapped.
There was just one question I wanted to ask Bohm when I first met him: “What is the source of the data
energy that exists in humans and computers?” He replied, “Energy does not have a source, it is contained
within structure.” I now know in my own experience that the first part of this reply is not true. Data energy
emerges directly from the Datum of the Universe, its Divine Origin. However, the notion of structural
energy, deriving from meaningful relationships between forms, was just the answer that I needed to unify
the physical and psychospiritual energies at work in the Cosmos.
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The key point is that we cannot heal the deep wounds within the collective, cultural, and personal psyche
within any existing cultural tradition. Our fragmented, split minds can only be healed by starting afresh at
the very beginning, demolishing the Tower of Babel, which represents
the confused state of the world of learning today. But not only this.
While our minds create our sense of reality, much human behaviour is
driven by sub- and unconscious behaviour patterns laid down in the
collective, cultural, and personal psyche as the result of decades and
hundreds and thousands of years of human experience, from terrifying
trauma to rapturous ecstasy. All this needs to be brought out into the
open so that it can be looked at in the broad light of day—the coherent
light of Consciousness.
What this means is that we can only awarely (intelligently and consciously) live in harmony with the
fundamental law of the Universe by pursuing a life of learning that recapitulates the Cosmogonic Cycle,
illustrated here. This schema indicates that all beings in the
Relativistic world of form
Universe are born to die, or in the case of humans and other
creatures are conceived to die. Of course, as we all live in exactly
the same Universe governed by the same Cosmic laws, there is
Growth
Decay
nothing new here. Many before me have described the birth-anddeath process that we could go through while we are still alive in
our bodies in the most beautiful, poetic language. Here are a
couple of examples, the first from the Taittiriya Upanishad and
Conception
Formless, Immortal Absolute
Death
Birth
the second from ‘Little Gidding’, the final poem in T. S. Eliot’s
166
Four Quartets:
Bhrigu meditated and found that bliss is Brahman.

We shall not cease from exploration

From bliss are born all creatures,

And the end of all our exploring

By bliss they grow,

Will be to arrive where we started

And to bliss they return when they depart.

And know the place for the first time.

So even though there are some similarities in my life experiences with those of others, how can I
scientifically explain the unprecedented, apocalyptic awakening that happened to me in the spring of 1980?
Well, as I was seeking to understand the essential difference between humans and machines, I can best say
that I embarked on a thought experiment rather like those that Einstein used to formulate the special and
general theories of relativity.167
However, I did not start this experiment in learning through an act of conscious choice. Indeed, as I can
see now, nothing that I have ever done in life has been an act of free will, for there is no separate being who
can act autonomously, independent of the Supreme Being or any other beings, from which I am never
separate. All the peaks and troughs of human experience that have happened to me since my conception
have led me to the Wholeness I enjoy today.
So I don’t know what you are to make of these words, as you kindly read them. One of the characteristics
of sound scientific method is that experiments are repeatable by others with the requisite skills and
willingness. In this regard, vipassana meditation, for instance, is a scientific experiment in that practitioners
have similar experiences as the result of their practices. I too have been engaged in a meditation practice,
but watching thoughts as they emerge directly from the Divine, rather than my breath, for instance.
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I call this meditation technique Collumination, from Latin cum
‘together with’ and lumen ‘light’, on the model of illumination, which is
the skill of integrating all knowledge in all cultures and disciplines at all
times—past, present, and future—into a coherent whole. The result of
this meditation practice is also called Collumination, as the coherent
light of Consciousness, illustrated here, originally written in PostScript.
This diagram is a coloured extension of a symbol for Pure Consciousness
developed at the University of the Trees in 1979.168 It is Collumination,
in both its meanings, that has enabled me to create a holographic view
of the Cosmos, showing that all beings in the Totality of Existence have
the same self-similar underlying structure, like geometric fractals. We can thus see why William Blake was
able to write these two beautiful stanzas in Auguries of Innocence:
To see a world in a grain of sand

Joy & Woe are woven fine

Hold infinity in the palm of your hand

Under every grief & pine

And a heaven in a wild flower

A Clothing for the Soul divine

And eternity in an hour
Runs a joy with silken twine
In order to realize my fullest potential as a superintelligent human, beyond any level that computers
might aspire to attain, the best way to describe the second half of my life is to say that I have imagined that
I am a computer that turns itself off and on again so that it has no programs in its memory, not even a
bootstrap program to load the operating system, so named because switching on a computer is rather like
pulling oneself up by one’s bootstraps. Beginning with a tabula rasa ‘blank slate’, this computer then has the
task of integrating all knowledge in all cultures and disciplines at all times into a coherent whole without
any external authority to tell it how or what to learn. In other words, this computer is given the assignment
to develop the Theory of Everything entirely from within, without a human programmer instructing it,
thereby solving the ultimate problem in human learning.
Now, one of the key features of computers is that everything is explicit as symbols in the machine. So to
emulate the workings of a computer in the psyche, it is necessary to express the totality of human experience
in words and other symbols. But first, we need an intuitive conceptual understanding of what is happening
to us. As Einstein described in a letter to Jacques Hadamard in 1945, symbols arise as a secondary step in
the creative process.
Such conceptualization has been the essence of human learning over the millennia. It is only when we
are able to explicitly and rationally build pictures in our minds of what is happening to us that we can
understand how to manage our business affairs with full awareness of what we are doing. This is evolution
becoming increasingly conscious of itself, as Julian Huxley wrote in 1959 in the Introduction to The
Phenomenon of Man, the first English translation of Teilhard’s magnum opus.169
Two years earlier, Huxley had described this evolutionary vision in a 1700-word essay like this: by
“destroying the ideas and the institutions that stand in the way of our realizing our possibilities”, we could
understand human nature, what it truly means to be a human being. We could thereby transcend our
limitations, fulfilling our highest potential as spiritual beings, living in mystical ecstasy, free from the
suffering that has plagued humanity through the millennia. Huxley called this mystical evolutionary process
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of humanity transcending itself ‘transhumanism’,170 with a somewhat different meaning from what atheistic
transhumanists seem to mean by the word today.171
The key here is to look at our business affairs through the eyes of information systems architects, rather
than through the eyes of finance directors, management accountants, investment bankers, and monetary
economists. To unify the psychospiritual energies at work within us with traditional materialistic energies,
we similarly stop looking at the Universe through the eyes of physicists. This diagram provides a succinct
overview of this entire modelling method:
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The above diagram shows that the conceptual models that information systems architects build do not
have just one level; they actually have three, each contained within the next level, all viewed with Selfreflective Intelligence, standing outside ourselves. The largest circle on the left represents all beings in the
Totality of Existence. The circle tangential to this, but also contained within it, is all the knowledge and
information that we humans have developed or will develop during the tens of thousands of years of our
existence as a species, much of which is contained on the Internet today. In other words, this circle
represents what Teilhard called the noosphere as a whole, in its entirety, mapping the territory, everything
that exists in the Universe, including the map of the territory.
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The next modelling step is to build a semantic network of all this knowledge and information, which is
knowledge about knowledge, rather like the above diagram, which is adapted from an article in the New
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York Times magazine on 24th January 1982 titled ‘How the mind works’.
This illustrates how our minds develop cognitive maps of the world we live in, although this one is not
in the formal structure that information systems architects use. In terms of object-oriented modelling
methods, this semantic network corresponds to the class models and entity-relationship models that
designers develop, leading toward a unified view of data, as Peter Pin-Shan Chen foresaw in a seminal
paper in 1976. 172 Such models are partially represented in the systems catalogue in relational database
management systems as metadata, data about data, or better meaningful information about information.
The relationship of the semantic model to all knowledge is
further illustrated in this diagram, corresponding to Aristotle’s
1//,2#"3/(.4(
epistemology ‘the science or study of knowledge’. For
epistemology derives from Greek epistēmē ‘knowledge’. So the
0(-*#+&%,-".(/
semantic model contains knowledge about knowledge.
5/0&$%*1#)#-&'.)()*+*)6
Beneath this level is the data model or ontological level, for
)*+*,-".(/
5,"%#)#-&'.)()*+*)6
ontology is ‘the science or study of being’ from Greek on,
genitive ontos, from ont-, stem of present participle einai ‘to be’,
!"#$%&"'$#($$
5!"#$%&'()*+*)6
and -logia, from -logos, ‘one who deals or treats of a certain
subject’. So the ontological level of the foundations describes the underlying structure of all beings, as
patterns of data.
This level is almost meaningless, just containing an abstract map of the data patterns underlying the
Totality of Existence prior to interpretation by an intelligent being: The underlying structure of the Cosmos is
an infinitely dimensional network of hierarchical relationships. This level does not correspond to the data
models that database designers develop. Rather, it is more like Tedd Codd’s original 1970 paper on the
relational model of data, before it is applied to the organization of meaningful information and knowledge.
This is the closest we can get to the meaningless language that Greimas suggested we need to talk about
the meaning of meaning.
The entire structure rests on Consciousness, which provides the Gnostic Foundation and the Cosmic
Context for viewing the Universe as a coherent whole. However, this model is not quite complete. Tucked
away at the mezzanine level, between the Gnostic and ontological levels, lies the Principle of Unity, which
states Wholeness is the union of all opposites. Heraclitus aptly called this fundamental law of the Universe the
Hidden Harmony, which applies as much to the Immanent and Transcendent Absolute as to the relativistic
world of form.
The third diagram I use to illustrate these relationships is this one.
The Unified Relationships Theory
The Principle of Unity first emerges from the Origin of the Universe
through the action of the Logos, the “immanent conception of divine
intelligence” signifying “the rational principle governing the cosmos”,
as Richard Tarnas put it.173 In turn, this generates Integral Relational
Integral Relational Logic
Logic as the much sought-for science of consciousness, which
provides the Cosmic Context, coordinating framework, and Gnostic
Principle of
Unity
Foundation for the Theory of Everything or the Unified Relationships Theory, as the Noosphere or All Knowledge, as a whole.
Origin of the Universe
As the Unified Relationships Theory transcends and embraces all cultures and disciplines, I also call it
Panosophy, a word that Comenius made famous in the 1600s with a slightly different spelling, modelled on
philosophy, from Greek pan ‘all’ and sophia ‘wisdom’. The ancient Greeks used the word pansophos to mean
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‘very wise’, literally ‘all-wise’. Comenius’ A Reformation of Schooles, in its English title, was a prospectus for
a universal cyclopædia, pansophy, occasionally spelled pantosophy, coming to mean ‘universal or cyclopædic
knowledge; a scheme or cyclopædic work embracing the whole body of human knowledge’.174 Pansophy
formed the basis of Pansophia, ‘a dream of science’, the vision of a Utopian society, to this day still not
realized, as Frank E. and Fritzie P. Manuel point out in their scholarly tome Utopian Thought in the Western
World.175
So what does transcultural, transdisciplinary Panosophy tell us about our immediate and ultimate destiny
as a species? Well, we can see from the notion of ubiquitous synergistic data structures, interpreted as
meaningful semantic networks, that such structures are accumulative. The greater the complexity of the
structures that are generated, the greater the complexity of these evolving structures. This is a rational
explanation of Teilhard’s law of complexity-consciousness: the greater the complexity, the greater the
consciousness.176 For consciousness means ‘knowing together’, from Latin cum ‘together with’ and scīre ‘to
know’, also the root of science. So when we learn to integrate all knowledge into a coherent whole, Cosmic
Consciousness is the natural result.
Now as synergetic data energy is universal, it does not exist only in humans and computers. By studying
the human phenomenon, as Teilhard would have us do, we can see that the accelerating pace of change in
the world today is the culmination of some fourteen billion years of evolution since the most recent big
bang. Evolution is not only a biological phenomenon. We can thus define evolution in this general way:
Evolution is an accumulative process of divergence and convergence, proceeding in an accelerating, exponential
fashion by synergistically creating wholes that are greater than the sum of the immediately preceding wholes through
the new forms and relationships that emerge, apparently out of nothing. With Teilhard, we can view evolution
as a whole in four stages—material, biological, mental, and spiritual—although in my experience this final
stage is more involutionary than evolutionary.
Now while evolution is accumulative, and hence modelled by the exponential function in mathematics,
populations, for instance, do not grow indefinitely, like the sequences and series we look at in Chapter 4.
In practice, evolution is accumulative under constraint, modelled by Pierre François Verhulst’s logistic
function and its discrete counterpart, the logistic map in chaos theory. As I describe in my book Through
Evolution’s Accumulation Point: Towards Its Glorious Culmination, we can view the whole of evolution as a
sequence of turning points, with the periods between them diminishing in a geometric series by the
reciprocal of the Feigenbaum bifurcation velocity constant δ, which is about 4.6692, as this diagram
illustrates:
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A simple calculation shows that evolution’s Accumulation Point in chaos theory terms was reached
around 2004, give or take a couple of years. This explains why many political institutions are degenerating
into chaos at the moment, with increasing nationalism and trade wars, to name just a couple of symptoms.
Following the invention of the stored-program computer, traditional competitive ways of managing our
business affairs are no longer viable. So old structures need to disintegrate so that something radically new
can emerge.
But is this actually going to happen? Well, as the social psychologist Erich Fromm pointed out, we
humans are the least instinctive of all the animals.177 Using the metaphor of a computer, very few of our
thoughts and actions are hard-wired. The innate instincts and automatic reflexes of babies to suck, grasp,
cry, and respond to stimuli mostly disappear within the first few months of life. 178 Our learning—
corresponding to software and data in computers—mostly determines the way that we view the world and
ourselves, and hence our behaviour. Our minds, stimulated by the Divine Power of Life, determine how
we think and act, far more than our brains.
This means that the world that we witness on news channels is in chaos because our collective psyche is
in turmoil, not adapting to our rapidly changing environment. At the root of this problem is our ignorance
and even denial of the irrefutable, universal truth that is the fundamental law of the Universe: in Reality,
opposites are never separate from each other. Most particularly, difficulties can
arise in human relationships when we identify with one of a pair to the exclusion
A
¬A of the other, separating A and not-A or ¬A. This one-sided view is an instance of
dualism, separating the opposites with a barrier between them, illustrated here.
For instance, people sometimes identify with the sex of their bodies, with the
colour of their skins, or with their religion or nationality, making people with opposite characteristics their
enemies.
Such a split between opposites is most evident when nations believe that God is on their side when they
go into battle with other nations, in Holy wars, wars about the Whole. For instance, presidents of the
United States of America, as commanders-in-chief, often end their speeches, “God bless America.” But
why not bless everyone? Given the struggles we all face living together in a world we barely understand,
doesn’t everyone deserve to be blessed?
More generally, in Western philosophy, dualism most commonly means mind-body dualism, following
René Descartes’ view of himself in Meditations on the First Philosophy in which the Existence of God and the
Real Distinction between the Soul and the Body of Man Are Demonstrated: “I am only a thinking and
unextended being … entirely and truly distinct from my body, and may exist without it.”179 This perspective
gave rise to the split between res cogitans ‘thinking substance, mind, or soul’180 and res extensa ‘extended
substance’, by which Descartes meant an object with breadth, width, and height occupying space.181 As
Bryan Magee tells us, “ ‘Cartesian dualism’, the bifurcation of nature between mind and matter, observer
and observed, subject and object … has become built into the whole of Western man’s way of looking at
things, including the whole of science.”182
We can begin to resolve the split between mind and matter by removing the
barrier between the opposites, even when identifying with one side, respecting,
honouring, and tolerating the other, which we can call duality. In duality, while
each of us has a particular perspective on life, which we have acquired through our unique life experiences,
we are able to see that what applies to us as individuals also applies to others. Being thus able to see both

A
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sides of any situation is a clear sign of natural intelligence, often stultified by an education system based on
dualism. In particular, if A represents any particular human being and ¬A any other human being, the union
of the two is wholeness, with no division between them.
However, we could go even further in healing the deep wounds in society by living in union with the
Divinity as Homo divinus. With this Nondual perspective, we could remove what an anonymous fourteenthcentury English mystic called the ‘cloud of unknowing’,183 drawing back the blinds that obscure the radiant
Light of Consciousness, which is necessary for Self-reflective Intelligence to resolve the Great Global Crisis
facing humanity today.
This diagram illustrates the union of the Formless, Nondual
Absolute and the relativistic world of dual forms, with all its
Nonduality
immense complexity. This is the key to everything, as mystics
have been experiencing and teaching for millennia. Nothing
A
¬A
could be simpler or more challenging given the way that
Western religion, science, and economics have evolved during
the past few thousand years, emphasizing the split between
humanity and Divinity, out of experiential and cognitive touch with Reality.
In summary, what this chapter on business modelling shows is that it is theoretically possible to live in
love, peace, and harmony with each other and our environment if we all live in harmony with the Hidden
Harmony, able and willing to take responsibility for the entire body politic. We can liken this coherent
view of the world to our bodies, where specialist cells and organs are clearly ‘aware’ of the whole, as the
epigenesist Bruce Lipton points out. He distinguishes two ways of looking at the world we live in: “On one
side of the line is a world defined by neo-Darwinism, which casts life as an unending war among battling,
biochemical robots. On the other side of the line is the ‘New Biology’, which casts life as a cooperative
journey among powerful individuals who can program themselves to create joy-filled lives.”184
To illustrate the relationship of this architectonic to Ken Wilber’s, Integral Relational Logic is an
example of what he calls an ‘Integral Operating System’, or IOS,185 “a neutral framework” that “can be used
to bring more clarity, care, and comprehensiveness to virtually any situation”.186 Ken’s basic IOS is called
AQAL, short for “all quadrants, all levels”, which is short for “all quadrants, all levels, all lines, all states,
all types”.187 AQAL is thus a two-dimensional example of the multidimensional Cross of Duality, defined
on page 53, and therefore not all encompassing. IRL is more like a virtual machine operating system, such
as IBM’s Virtual Machine (VM), which can run many different operating systems including itself, than
Microsoft’s Windows or Apple’s MacOS.
Since April 2014, this IOS has been called a Superhuman Operating System, which Ken has been
teaching in a ten-module Internet course, intended to “Install a Revolutionary New Operating System for
Your Mind to Illuminate the Full Spectrum of Your Human Potential, and Become the Greatest Possible
Version of Yourself”. I did this course in the winter of 2018, learning of some differences between his books
and the course, which can perhaps best be understood in terms of a revised version of his spectrum of
consciousness model that more accurately matches my experiences:
Ethnocentric

Anthropocentric

Geocentric

First tier

Second tier
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Numinocentric

Prenatal

Egocentric
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We can liken the first two tiers in this spectrum of consciousness to dualistic and dual attitudes to the
relationships of opposites, which Ken suggests involves around 95 and 5% of the population, respectively, at
least in the developed world. The Cosmocentric tier, which I also call Numinocentric, is the ultimate goal
of human development, realized by exemplars of Homo divinus. This third tier indicates “an identification
with all life and consciousness, human or otherwise, and a deeply felt responsibility for the evolutionary
process as a whole … an emergent capacity, rarely seen anywhere,” as Ken defined it in a conversation with
Andrew Cohen in the What is Enlightenment? magazine in 2007.188
Now for this to happen on a global scale, each of us, as individuals, need to take responsibility for the
entire evolution of the whole human race, as Andrew pointed out in Freedom Has No History in 1997. As he
says, “To succeed, we must be prepared to do battle with the powerful conditioning, conscious and
unconscious, of the whole race. That means we have to come out from the shadows and be seen. Like Atlas,
we have to be willing to hold up the whole world on our shoulders. It’s an awesome task.”189
This, in essence, is what needs to happen if we are to cocreate the Sharing Economy, as a harmonious
way of living together that gives everyone the opportunity to realize their fullest potential as humans.
Political philosophers and social scientists have been pondering about such a Utopian society since
Confucius, Plato, and Aristotle, with their many archies and ocracies. Plato’s solution to this problem,
appalled at the way that the Athenian democracy had condemned his beloved Socrates to death for
corrupting the youth of the city-state, was to appoint educated philosophers, as ‘lovers of wisdom’, as
kings.190
To Plato, a philosopher is “the man who is ready to taste every branch of learning, is glad to learn and
never satisfied.”191 Knowing the immense power of abstract thought, a philosopher is therefore a generalist
rather than a specialist, more focused on Wholeness than fragments. Philosophers also “have the capacity
to grasp the eternal and immutable”. In contrast, those who are not philosophers “are lost in multiplicity
and change”, and so are not qualified to be in charge of a state.192 Furthermore, philosophers “will be selfcontrolled and not grasping about money. Other people are more likely to worry about the things which
make men so eager to get and spend money”.193 So a society ruled by financiers, economists, bankers, and
accountants is not viable.
This diagram illustrates the total transformation of consciousness that I have needed to go through in
order to intelligently do my job as an information systems architect in business with full awareness of what
I am doing.
Physical universe

Consciousness

Western civilization

Age of Light

Awakening
Pioneers

East & West

I call this transformation a contextual inversion rather than a paradigm change or shift because paradigm
means ‘pattern’ or ‘model’ and Consciousness transcends the categories as a seamless continuum with no
borders or divisions anywhere. However, transforming formal linear logic into a Holotropic ‘Whole-turning’
and Holoramic ‘Whole-seeing’ system of reason is a paradigm change, the greatest revolution in Western
thought since Plato, Aristotle, and Euclid laid down its foundations some 2350 years ago.
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Indeed, it is not necessary to understand the history of attempts to mechanize human reasoning, from
Leibniz’s proposal to develop a universal language of human thought to Turing’s attempts to design a
universal machine capable of doing anything, for humans are not machines, even though much of our
behaviour can appear mechanical and habitual. Rather, what we need is the complete unification of
holographic mathematical reason, which Ted Codd introduced following the pioneering efforts of
Augustus De Morgan and Charles Sanders Peirce, and mystical psychology, practised by such figures as
Shakyamuni Buddha and Carl Gustav Jung.
We can thus see that the only sustainable system of governance, which the ecophilosopher Henryk
Skolimowski aptly calls lumenarchy, 194 is one designed and managed by Panosophers, applying Selfreflective Intelligence, enlightened by the coherent light of Consciousness. Yet, how is this possible?
Although we all live in the same Universe, the world that Panosophers live in is utterly different from those
seen with first-tier levels of consciousness, with the second tier lying in the twilight zone in between.
Even though this twilight zone is often seen as a new dawn, with the first tier of the tyrannous
democratic masses 195 and their leaders calling the shots, it no longer looks possible to complete the
transition into the eschatological third stage of human development in the short time we have available.
While such a radical transformation of consciousness and awakening of intelligence is taking place in the
second tier, attracted by the third, it is still being pulled back by the first, especially in economic and
scientific terms. As I read the situation, there is increasing spiritual freedom, but this has yet to break down
the barriers to the full unification of mysticism and mathematics, consummating the sacred marriage of
science and spirituality, as Terry Patten, editor of Ken’s Integral Life Practice, urges us to do.
So Ken Wilber’s model of the three stages of human
development,196 which has been guiding much of my work since the
Self-conscious
early 1980s, when I discovered it, no longer looks viable. Even
Patriarchal
Personal
though I am an optimist at heart, preferring to see the positive
rather than the negative aspects of human behaviour, with the Artic
Subconscious Superconscious
Matrifocal
Androgynous
likely to become ice-free in the coming years, releasing increasing
Prepersonal
Transpersonal
quantities of methane gas into the atmosphere, I no longer see a
practical solution to resolving the conflicts that have bedevilled
human affairs during the 5,000 years of the patriarchal epoch. It is
unlikely that as a species we could complete the transition from the Formless Alpha/Omega Point of Evolution
mental-egoic age (me-epoch) to the age of universal spirituality (us-epoch). So my life’s purpose to complete
the final revolution in science, just as Isaac Newton completed the first in 1687 with Mathematical Principles
of Natural Philosophy, no longer looks feasible.
Nevertheless, I continue living as if it is, for I have no other choice. To this end, Chapter 2 on Integral
Relational Logic is a shortened version of Part I in the Wholeness trilogy and an expanded version of an
introductory article I wrote in 2013. I plan to write the three chapters on mathematics as a generative science
of patterns and relationships during the autumn and winter of 2018 and 2019 if I am still able to do so. For
the main thing that really matters to me right now is God, experienced as Love, Peace, Stillness, and
Presence. So in the next chapter, I describe the rigorous system of reasoning that leads to Ineffable, Nondual
Wholeness, beginning at the end and ending at the beginning, in conformity with the fundamental law of
the Universe.
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I

now come to the solution to the business modelling and management problem that I was wrestling
with during the winter of 1980, when developing an innovative marketing programme for IBM, as the
Information Society was still at the very early stages of its development. Solving this problem was
essential if I were to practice my job as an information systems architect with full awareness of what I was
doing
The last section in the previous chapter on ‘Modelling our rapidly changing world’ provides an outline
solution. But now I need to apply Self-reflective Intelligence to use these modelling methods to map the
Totality of Existence, not only the business world, including the mapmaking process in the territory being
mapped.
To remind you, Integral Relational Logic began to emerge in consciousness in the spring of 1980
following an apocalyptic eureka moment, when I realized that nonphysical, psychospiritual energies are
causing scientists and technologists to drive the pace of scientific discovery and technological invention at
unprecedented, exponential rates of acceleration.
At the time, it felt as if a dam had burst in my psyche, releasing thirty years of pent-up energy trapped
by living in a world that made no sense as a coherent whole. However, today it is perhaps more meaningful
to say that a big bang erupted in my psyche, leading the irresistible power of Life bubbling up from our
Divine Source to create a brand-new Universe, at least one new to Western science. For what has been
revealed is that Consciousness is the Cosmic Context for all our lives and that Love is the Divine Essence
we all share, a worldview well known to mystics of all cultures and ages, and thereby many spiritual seekers
today.
In my case, I can now use the worldview revealed by IRL to explain how such Kundalini-type events
occur. This happened because three weeks after my insightful epiphany, I resigned from my marketing job
with IBM and set out to develop an integral cosmology that would unify the nonphysical energies that I
had ‘discovered’ with the physical energies recognized by materialistic, mechanistic science.
To this end, I embarked on an experiment in learning, inspired by Einstein’s thought experiments. To
determine whether computers could develop artificial intelligence, exceeding any level of intelligence that
humans might aspire to attain, I imagined that I was a computer that switched itself off and on again so
that it had no programs within it, not even a bootstrap program to load the operating system. Then guided
only by its inner guru, which means ‘dispeller of darkness’, the computer had the task of organizing all
knowledge in all cultures and disciplines at all times into a coherent whole, without any external authority
to tell it how to do this.
Such a life-changing awakening is also rather like a volcanic earthquake erupting in the depths of the
Ocean of Consciousness, creating a tsunami in which everything is destroyed, as in Aceh province in
Sumatra in December 2004. In terms of Hindu deities, which are just human energies emerging from the
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Divine, Shiva, the destroyer, and Brahma, the creator, acted in turns, one after the other. Today, Shiva and
Brahma, as Divine energies appearing in the human body-psyche organism, have very nearly completed
their task. So today, Vishnu, the maintainer, is the predominant energy within me. I thus recognize that
what many called supernatural is entirely natural; what is abnormal or an anomaly in the predominant
cultures of the world is entirely natural.
We can see this from the root of anomalous, which is Greek anōmalos, from an- ‘not’ and omalos ‘even’,
from omos ‘same’. So when I look at the Cosmos through the eyes of a generalist, employing the utmost
mathematical abstractions, I see that beings are homalous, as the ultimate universals, with particulars being
instances of these general characteristics.
So there is nothing unusual about Integral Relational Logic. It is simply the commonsensical art and
science of thought and consciousness that all of us implicitly use every day to form concepts and organize
our ideas in tables or relations and semantic networks or mathematical graphs. Yet we do not know that we
all think and learn with this universal, holistic, both-and system of reason, for it is almost completely hidden
from view, because of the predominantly divergent way evolution has progressed over the years.
The fact that we often think and act without a conceptual understanding of what we are doing is most
simply illustrated with Molière’s Le Bourgeois Gentilhomme. M. Jourdain asked his philosophy teacher,
“What? When I say: ‘Nicole, bring me my slippers, and give me my nightcap,’ is that prose?” The
philosopher replied, “Yes, Sir.” “Good heavens!” exclaimed M. Jourdain, “For more than forty years I have
been speaking prose without knowing it.” 197 In a similar fashion, when I was engaged in conceptual
marketing for IBM in the late 1970s in order to promote technology transfer, customers would sometimes
say, “We’ve been doing that for years. That’s what it’s called.”
The blind way we have been learning over the years is most simply illustrated by the way that mathematics has evolved. For thousands of years, we human beings have been using numbers without understanding how the concept of number is formed. This situation began to change at the end of the nineteenth
century, when Georg Cantor developed the mathematical theory of sets, which he defined in this way: “By
a set we mean the joining into a single whole of objects which are clearly distinguishable by our intuition
or thought.”198 He also showed that there are an infinity of distinct infinite cardinals and ordinals, not just
one, leading to a major crisis in the foundations of mathematics, for paradoxes were found at the heart of
set theory, invalidating the very principle on which mathematical proof and deductive logic is based.
This situation greatly disturbed Bertrand Russell, engaged in a life-long search for certainty in
mathematics and science. For at the beginning of the twentieth century, he realized that you cannot form
the concept of three, for instance, until the concept of set is formed. There is a primary-secondary
relationship between set and number, and hence semantics—the science of meaning—and mathematics—
the science of number and space since Pythagoras. Accordingly, Russell spent the first twenty years of the
last century with A. N. Whitehead trying to find a way of basing mathematics on linear logic, an enterprise
that failed miserably because they could not find a satisfactory way of eliminating what they called
antimonies, which are paradoxes or self-contradictions, from logic.
This exercise was especially futile because paradoxes are an inherent feature of the world we live in. So,
if our reasoning does not produce maps that include paradoxes, we are led seriously astray, not able to
intelligently navigate our way in our journeys in life. This rejection of self-contradictions has led Western
civilization to be based on a delusional view of Reality, causing no end of confusion in the world we live in
today. If we are to heal our deluded minds, we need to follow E. F. Schumacher’s maxim for mapmaking
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in A Guide for the Perplexed: “Accept everything; reject nothing,” recognizing, “Our task is to look at the
world and see it whole.”199

Starting afresh at the very beginning
As the maxim “Accept everything; reject nothing” is of such central importance in holistic human learning
and harmonious human relationships, it is a wonder that it is not emblazoned on the portals of every
educational and political institution, including businesses, everywhere in the world. This maxim is just as
important as that which seven wise men inscribed on the temple of Apollo at Delphi, Plato tells us: γνῶθι
σεαυτόν (gnothi seauton) “Know thyself.”200 In a similar fashion, when Neo visited the Oracle in the popular
allegorical movie The Matrix, hanging on the kitchen wall was a sign saying Temet Nosce, Latin for ‘Know
yourself’.
But how are we to know ourselves? When scientists observe our outer world, they do not do so as
objectively as they claim. As A. F. Chalmers wrote in What is this thing called Science?, a standard textbook
on scientific method for students at the Open University in the UK, all observation statements are theory
dependent.201 It is not possible to observe anything without some preconceptions of what is being observed.
So the three scientific methods of deduction, induction, and abduction, introduced by Aristotle,202 Francis
Bacon,203 and Charles Sanders Peirce,204 respectively, are limited, even when studying our outer worlds,
never mind our inner ones.205
Nevertheless, there is one feature of scientific method that can help us understand ourselves. In Objective
Knowledge, Karl Popper, the foremost philosopher of science during the twentieth century, suggested “that
it is the aim of science to find satisfactory explanations, of whatever strikes us as being in need of explanation.”
By explanation, he meant finding the unknown but true causes (the explicans) that logically entail that which
is to be explained (the explicandum). “Thus, scientific explanation … will be the explanation of the known by
the unknown.”206
Now, as see on page 8, the ultimate unknown explicans is the Datum, which gives birth to the entire
world of form through the action of the Logos, the “immanent conception of divine intelligence” signifying
“the rational principle governing the cosmos”, as Richard Tarnas interpreted Heraclitus’ mystical use of
Logos.207 So the Datum logically entails our scientific explanations if we look at entailment from the creative
vertical dimension of time rather than the mechanistic horizontal dimension, providing the Gnostic
Foundation for all our learning.
From this Immortal Foundation, we can use another aspect of scientific method to understand what is
happening to humanity at the present time. To overcome the problem of what Chalmers called ‘naive
inductionism’,208 he said that scientific facts should not be seen in isolation, but rather “a scientific theory
is a complex structure of some kind.”209 As he pointed out, the primary advocate of this view was Thomas
Kuhn, who published his landmark book The Structure of Scientific Revolutions in 1962.
Kuhn famously called the complex structures of concepts ‘paradigms’, from the Greek word paradeiknumi
meaning ‘show side by side’. From this, he made a clear distinction between normal science, which works
within the context of a particular paradigm, and scientific revolutions, when a radical change is made to the
conceptual structures that guide scientific research. This is what generally happens in what Thomas S.
Kuhn called normal science: “... ‘normal science’ means research firmly based upon one or more past
scientific achievements, achievements that some particular scientific community acknowledges for a time
for its further practice.”210
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However, such an approach to science does not satisfactorily describe the process that Copernicus,
Kepler, Galileo, and Newton went through in the sixteenth and seventeenth centuries or that of Joseph
Priestley and Antoine-Laurent Lavoisier in developing the oxygen theory of combustion in the eighteenth
century, obsoleting the earlier phlogiston theory.
By looking at such examples in the history of scientific discovery, Kuhn saw that such a radical change
in worldview comes about as the result of anomalies in the overall structure of existing scientific theories;
experience no longer matches theory, leading to what Kuhn called a paradigm change or paradigm shift,
terms that Kuhn used twenty-three and six times, respectively.211 Such a transformation is the essence of
scientific revolutions, which he described thus: “... at times of revolution, when the normal scientific
tradition changes, the scientist’s perception of his environment must be re-educated—in some familiar
situations he must learn to see a new gestalt.212
This is very much the case today. Materialistic, mechanistic science cannot begin to tell us what it truly
means to be a human being and hence what God and the Universe truly are, as many millions intuitively
know today. Scientific method that has developed to study the hylic universe of matter, space, and time in
a systemic manner is quite inappropriate to map the Cosmic Psyche, the ninety-nine percent of the Universe
that is hidden from our five somatic senses.
Indeed, specialists working within particular disciplines cannot see the world as any form of gestalt—as
an organized whole of forms that is perceived as more than the sum of its parts, from German Gestalt ‘form,
shape’. For, as J. Krishnamurti wrote in Education and the Significance of Life, “Can any specialist experience
life as a whole? Only when he ceases to be a specialist.”213
The root of this problem lies in the way that evolution has progressed since the most recent big bang
about 13.8 billion years ago, especially during the thousands of years of human learning. Just as galaxies and
amoebas are not aware of their place in the overall scheme of things, most humans are also ignorant of our
relationship to God and the Universe, despite much effort over the millennia to resolve this existential
dilemma. Although the True Nature of all humans is Wholeness, few are able to see the whole because of
our fragmented minds and split psyches, existentially and cognitively separate from the Immortal Ground
of Being we all actually share as Reality.
However, such a fragmented approach is no longer a viable option for humanity, as evolution passes
through the most momentous turning point in its long history. For as David Bohm said in the opening
paragraphs of Wholeness and the Implicate Order,
Fragmentation is now very widespread, not only throughout society, but also in each individual; and this is leading to a
kind of general confusion of the mind, which creates an endless series of problems and interferes with our clarity of
perception so seriously as to prevent us from being able to solve most of them.
Thus art, science, technology, and human work in general, are divided up into specialities, each considered to be
separate in essence from the others. … Each individual human being has been fragmented into a large number of separate
and conflicting compartments, according to his different desires, aims, ambitions, loyalties, psychological characteristics,
etc., to such an extent that it is generally accepted that some degree of neurosis is inevitable, while many individuals going
beyond the ‘normal’ limits of fragmentation are classified as paranoid, schizoid, psychotic, etc.

We should not blame academics for the mess that the education system is in today, for evolution has
been more divergent than convergent through its long history. First, large and small material objects were
formed, such as stars, galaxies, atoms, and electrons in a process we can call hylogenesis, from Greek ulē
‘matter’. Then during the last three and a half billion years on Earth, we have seen the wondrous diversity
of the species evolve. Biogenesis then gradually gave way to noogenesis—the evolution of the mind—about
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25,000 years ago, the analytical mind becoming predominant at the dawn of history about 5,000 years ago.
As a result of our fragmented minds, society has become divided into religious and national factions,
academic specialization, and the division of labour in the workplace.
Bohm was not the only one seeking to heal the fragmented mind in Wholeness. In 1970, a group of
academics convened in Nice to address the problem of specialisms in the universities, Erich Jantsch coining
the word transdisciplinarity, in contrast to interdisciplinarity and multidisciplinarity.214 Basarab Nicolescu
then points out in Manifesto of Transdisciplinarity from 2002 that the discoveries of quantum physics mean
that we need to abandon the Laws of Contradiction and Excluded Middle as the basis of logical reasoning,
both in science and in society, in general.215 However, he does not go so far as embracing the Principle of
Unity, and thereby the mystical, in his worldview.
At the heart of Bohm’s own solution to the problem of fragmentation is the principle that the observer
and observed are one, a notion that led him to Krishnamurti around 1960, subsequently holding a series of
dialogues on the relationship of science and mysticism. This principle holds not only in quantum physics,
where an observing particle can affect that which is being observed, leading to Heisenberg’s uncertainty
principle. It is also critical if we are to intelligently and consciously heal the fragmented mind. As he said,
The fragmentation involved in a self-world view is not only in the content of thought, but in the general activity of the
person who is ‘doing the thinking’, and thus, it is as much in the process of thinking as it is in the content. Indeed, content
and process are not two separately existent things, but, rather, they are two aspects or views of one whole movement.
Thus fragmentary content and fragmentary process have to come to an end together.216

We can find a clue about how to heal our fragmented minds and so discover
what it truly means to be a human being, from the astronauts who travelled to
the Moon. They were able to see the Earth as a unity, where all the divisions
that we create between the nations, religions, races, businesses, and so on no
longer exist. One of these, Edgar Mitchell, was so moved by the ‘sense of
universal connectedness’ that arose from his journey in 1971 that when he
returned, he set up the Institute of Noetic Sciences (IONS) to initiate research
into consciousness and human potential.217
In other words, to understand what is happening to humanity at the present time, we need to stand
outside ourselves, to view our lives together from what is called in the vernacular a ‘bird’s-eye’ perspective.
But such a vantage point is still anthropocentric, considered from the reference point of our body-mindsoul organisms. So proprioception, the term that Bohm introduced me to in 1980, is not enough to denote
our self-reflective abilities, for the word is used primarily in a physiological context, from Latin proprius
‘own’.
Jean Gebser came much closer to what is needed in the splendidly titled The Ever-Present Origin, “The
aperspective consciousness structure is a consciousness of the whole, an integral consciousness
encompassing all time and embracing both man’s distant past and his approaching future as a living
present.”218
For myself, I go even further, and use the term Self-reflective Intelligence to denote the human ability to
view ourselves in the context of Wholeness. This psychic ability is what distinguishes humans from the
other animals, and naturally from machines with so-called artificial intelligence. It leads us to see that we
humans, like all other beings, are never separate from the Divine for an instant. In other words, Selfreflective Intelligence is Divine, indicating our ability to view our lives from God’s perspective.
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However, this innate ability is something of a two-edged sword. On the one hand, we need Selfreflective Intelligence to manage our business affairs in general and our lives in particular with full
Awareness of what we are doing. On the other hand, Self-reflective Intelligence has led humans to see that
we are all conceived and born to die, an inevitability that has troubled our species for at least 60,000 years,
when the first ritualistic burials that have been found took place.
Other evidence of our unique human qualities comes from
the artistic expressions of our inner worlds that have been found
across Europe and Asia. The earliest are the cave drawings at
Chauvet in Ardèche in south-central France, some thirty to
thirty-two thousand years old, when two or three kilometres of
ice were covering the land where I live today in Sweden.
Other examples are the images of
goddesses appearing across a vast expanse
of land stretching from the Pyrenees to
Lake Baikal in Siberia, at the time of the Great Mother Goddess, which Ken Wilber,
for instance, studied in Up from Eden: A Transpersonal View of Human Evolution.219 A
famous example is this limestone figurine of a fertility goddess that was found in
Willendorf in Austria, estimated to be between 18 and 20,000 years old.220
In Volume I, Part 1 of Historical Atlas of World Mythology, Joseph Campbell
provides maps of the locations of the painted caves found in south-west Europe and of the distribution of
Venus figurines across Europe and Asia, to Lake Baikal.221 So long before humans settled in villages to
cultivate the land and domesticate animals and before the birth of history, our forebears were able to express
in symbolic form in their outer worlds what they could see in their inner worlds.
Projecting human ontogeny onto human phylogeny, such studies are like investigating the characteristics
of the infancy of Homo sapiens. We might therefore like to think that our species has now reached adulthood,
or at least adolescence. However, this is far from the case. In A New Earth: Awakening to Your Life’s Purpose,
Eckhart Tolle wrote, “We are a species that has lost its way,” concluding this inspirational book with these
words: “A new species is arising on the planet. It is arising now, and you are it!”222 But despite this book
selling several million copies after Oprah Winfrey promoted it on her talk show in 2008, how many people
are yet aware that they, themselves, are pioneering a radically new species?
Now normally, in the biosphere and noosphere, ontogeny recapitulates the phylogeny of the species and
culture, respectively, an obvious evolutionary relationship that Ernst Haeckel suggested in the mid 1800s
for biogenesis, apparently now discredited.223 However, when new species and civilizations emerge, this
process is reversed: phylogeny recapitulates ontogeny.
In The Ghost in the Machine, Arthur Koestler gave an explanation of how new species can emerge from
previous ones in this manner with the word paedomorphosis ‘the shaping or forming of the young’, in contrast
to gerontomorphosis, when evolution progresses from immediately preceding forms and structures, terms
that were introduced by Walter Garstang and Gavin de Beer, respectively
In gerontomorphosis ontogeny recapitulates phylogeny, as new-born individuals biogenetically mimic
their parents. However, as Koestler puts it, “gerontomorphosis cannot lead to radical changes and new
departures; it can only carry an already specialized evolutionary line one more step further in the same
direction—as a rule into a dead end of the maze.”224
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During paedomorphosis, on the other hand, evolution retraces its steps to an earlier point and makes a
fresh start in a quite new direction, when phylogeny recapitulates ontogeny. Paedomorphosis is thus a
rejuvenating, renascent process; it leads to new vitality, new energies, and new possibilities.
These principles of paedomorphosis and gerontomorphosis apply equally in the
!"#$%&'!()*#(*)+,
noosphere, the prime example being the Copernican revolution in the seventeenth
century. For Copernicus effectively went back to Aristarchus’s heliocentric view of the
solar system, Aristarchus being called the Greek Copernicus,225 abandoning Aristotle and
Ptolemy’s geocentric view, which was generally accepted at the time. And generally,
paedomorphosis does not begin on the scale of the species; it begins at the individual
level, breaking the social-cognitive cycle that drives so much human learning today,
-"./$($0+'!()*#(*)+,
illustrated here. For we live in cultures and subcultures that attempt to coerce us to live
according to the norms of the group, inhibiting us from realizing our fullest potential as human beings,
from finding our true purpose in life, as both individuals and as a species.
Paulo Coelho, author of The Alchemist, experienced just such a situation as an adolescent, when he
wanted to be an artist against his parents’ wishes, three times being sent to a mental hospital to ‘cure’ him
of his ‘madness’. In the 1990s, discovering many others in a similar situation, he wrote an influential novel
titled Veronika Decides To Die, which celebrates individuals who do not fit into patterns society considers to
be normal, becoming free of the collective madness that is called sanity. As Coelho wrote in the afterword
for this brilliantly insightful and inspiring book, “Between normality and madness, which are basically the
same thing, there exists an intermediary stage: it is called ‘being different’.”
Like Coelho, we all need the courage to be different—different from our parents, who were taught what
they knew by their parents and so on backwards in time for thousands of years, pointing out to the courtiers
in our lives that the emperor is wearing no clothes.

For Western civilization, which still dominates the world through the global economy, has reached an
evolutionary cul-de-sac, inhibiting the emergence of Homo universalis and Homo divinus. If we humans are
to reach our fullest potential as a species before it becomes extinct, evolution thus needs to pass through a
discontinuity in a paedomorphic process, rejuvenating society. This means demolishing the seven pillars of
unwisdom on which Western civilization is based, rebuilding the education and economic systems on the
seven pillars of wisdom, recognizing that none of us is separate from God, Nature, or any other being for
an instant.
-40-

References
This References section, formatted by Microsoft Word, will be split into Notes and Bibliography if and
when this book is converted into Adobe InDesign or FrameMaker for professional book layout. At that
point, subject and name indexes will also be added.
1

Ken Wilber, Up from Eden; a Transpersonal View of Human Evolution, originally published 1981,
Wheaton, IL: Quest Books, 1996, pp. 12.
2
Arthur Koestler, The Ghost in the Machine, original edition, Hutchinson, 1967, London: Pan Books,
Picador, 1975, p. 3.
3
What is Enlightenment? magazine, Issue 38, October-December 2007, p. 88.
4
Vimala Thakar, Spirituality and Social Action: A Holistic Approach, Vimala Programs California, 1984, pp.
3–4.
5
Teilhard, Human Phenomenon, p. 173.
6
Albert Einstein, Relativity: The Special and the General Theory, tr. Robert W. Lawson, original edition
1920, London: Methuen, 1960, p. 1.
7
Einstein’s Unfinished Symphony’, BBC drama documentary, 20th January 2005.
8
Jacques Hadamard, The Psychology of Invention in the Mathematical Field, original edition, Princeton
University Press, 1945, Reprint, New York: Dover, 1954, pp. 142–143.
9
Although Euclid’s mathematical-proof system, described in The Elements, is not explicitly based on
Aristotle’s syllogism, described in Prior Analytics in Organon, both ways of reasoning are essentially linear,
starting with some premises or assumptions and proceeding from there. These two approaches to
deductive reasoning merged in 1854 with the publication of George Boole’s Laws of Thought, which led to
the invention of the electronic stored-program computer nearly one hundred years later.
10
Bacon intended to replace Aristotelian logic in 1620 with his book Instauratio Magna. In his Plan for
the Great Renewal, Bacon sought to place the foundations deeper and further back than ever done before,
saying, “What the sciences need is a form of induction which takes experience apart and analyses it, and
forms necessary conclusions on the basis of appropriate exclusions and rejections.” Bacon, The New
Organon, ed. Lisa Jardine and Michael Silverthorne, original edition Novum Organum, 1620, Cambridge
University Press, 2000, p. 17.
11
I first came across Peirce’s notion of abductive reasoning (not in the second edition of the Oxford
English Dictionary) in Peter Jackson, Introduction to Expert Systems, Wokingham, England: Addison
Wesley, 1986, p. 115. As he said on p. 1, “An expert system is a computing system capable of representing
and reasoning about some knowledge-rich domain, such as internal medicine or geology, with a view to
solving problems and giving advice.”
Peirce’s original paper on the three principal aspects of scientific reasoning was ‘Deduction, Induction,
and Hypothesis’, Popular Science Monthly, Vol. 13, August 1878, pp. 470–482, reprinted in Essential Peirce,
Vol. 1, pp. 186–189.
12
Albert Einstein, Einstein on Politics: His Private Thoughts and Public Stands on Nationalism, Zionism,
War, Peace, and the Bomb, eds., David E. Rowe and Robert J. Schulmann, Princeton University Press,
2007, p. 383. Originally published as ‘The Real Problem Is in the Hearts of Men’, in the New York Times
Magazine on 23rd June 1946.
-116-

References
13

Albert Einstein, The Ultimate Quotable Einstein, Ed., Alice Calaprice, Foreword, Freeman Dyson,
Princeton University Press, 2011, p. 273.
14
Eckhart Tolle, The Power of Now: A Guide to Spiritual Enlightenment, Hodder & Stoughton, 2001, p.
40.
15
John 8:31–32. “Then said Jesus to those Jews which believed on him, If ye continue in my word, then are
ye my disciples indeed; And ye shall know the truth, and the truth shall make you free.”
In the Greek, word is logos, know is gnōsesthe, from gnosis, ‘knowledge, wisdom, understanding’, and truth
is alētheia, the root of alethic ‘modalities of truth in logic’ and alethiology ‘study of truth in logic’, rarely
used. Despite the reference to Gnosis and Heraclitus’ Logos, Jesus’ words are normally interpreted at the
cognitive, intellectual level, rather than mystical, experiential one, grounded in the Truth.
16
Weltanschauung has a deeper meaning than worldview, indicating both scientific observation and
spiritual meditation, derived from Welt ‘world’, from Middle High German wërlt, from Old High
German weralt, cognate with world, and Anschauung ‘view’, from Middle High German anschouwunge
‘observation, mystical contemplation’.
17
Aldous Huxley, The Perennial Philosophy, original edition, 1944, Harper & Row, Perennial, 1970.
18
Michael White, Isaac Newton: The Last Sorcerer, Fourth Estate, 1998, p. 106.
19
Jeremy J. Gray gives us an excellent overview of the history of the calculus using Leibniz and Newton’s
original documents on https://youtu.be/ObPg3ki9GOI.
20
F. C. Happold, Mysticism: A Study and an Anthology, revised edition, original edition, 1963,
Harmondsworth, England: Penguin, 1970, p. 72.
21
Ilya Prigogine and Isabelle Stengers, Order Out of Chaos: Man’s New Dialogue with Nature, London,
Flamingo, 1985, p. 233, quoted from A. S. Eddington, The Nature of the Physical World, New York:
Macmillan, 1948, p. 74.
22
Calvert Watkins, editor, The American Heritage Dictionary of Indo-European Roots, revised second
edition, first edition, 1985, Boston: Houghton Mifflin, 2000, language and culture note for dhghem-, p. 20.
23
Carl Haub, Demographer Emeritus, and Toshiko Keneda, Senior Research Associate, at Population
Reference Bureau (PRB): https://www.prb.org/howmanypeoplehaveeverlivedonearth/.
24
E. F. Schumacher, A Guide for the Perplexed, original edition, Jonathan Cape, 1977, London: Abacus,
1978, p. 15.
25
Ervin Laszlo, The Akasha Paradigm in Science: (R)Evolution at the Cutting Edge, Worthy Shorts, 2012, p.
52. Akasha comes from Vivekananda’s Raja Yoga: “Everything that has form, everything that is the result
of combination, is evolved out of this Akasha. … Just as Akasha is the infinite, omnipresent material of
this universe, so is this Prana the infinite, omnipresent manifesting power of this universe.” See
Vivekanda, Raja Yoga, ed. Richard Cockrum, Shards of Consciousness, p. 28.
26
John Templeton, Possibilities for Over One Hundredfold More Spiritual Information: The Humble Approach
in Theology and Science, Radnor, Pennsylvania: Templeton Foundation Press, 2000, p. 51.
27
Karl Marx thought he had found the ‘laws of motion of society’ in Georg Hegel’s dialectic (David
McLellan, Karl Marx: The Legacy, London: British Broadcasting Company, 1983, p. 7). However, Karl
Popper was critical of such a claim, writing, “The hope … that we may some day find the ‘laws of motion
of society’, just as Newton found the laws of motion of physical bodies, is nothing but the result of these
[holistic] misunderstandings. Since there is no motion of society in any sense similar or analogous to the
motion of physical bodies, there can be no such laws.” (Karl R. Popper, The Poverty of Historicism, second
edition, original edition, 1957, London: Routledge & Kegan Paul, 1961, p. 115.)
28
Alfred North Whitehead and Bertrand Russell, Principia Mathematica to *56, shortened edition, 1962,
original edition in three volumes, 1910, 1912, and 1913, Cambridge University Press, 1997, p. 360.
29
en.wikipedia.org/wiki/Systema_Naturae.
30
Richard Tarnas, The Passion of the Western Mind: Understanding the Ideas That Have Shaped Our World
View, New York: Harmony Books, 1991, p. 45.
31
G. H. Hardy, A Mathematician’s Apology, forward C. P. Snow, Cambridge University Press, 1940, p.
150.
32
Ibid., p. 88–91.
-117-

Unifying Mysticism and Mathematics
33

Ibid., p. 84.
Ibid., p. 85.
35
Ibid., p. 115.
36
Alfred North Whitehead, Science and the Modern World, Cambridge University Press, 1926, 25.
37
Hardy, Apology, p. 103.
38
Ibid., p. 104.
39
Whitehead, Science, p. 33.
40
Ibid.
41
Ibid., p. 39.
42
Hardy, Apology, p. 109.
43
Ibid.
44
Ibid., p. 112.
45
Aristotle, tr. Hugh Tredennick, Metaphysics, Books I-IX, 1003a21–23, p. 147.
46
Aristotle, Metaphysics, Books I-IX, tr. Hugh Tredennick, Cambridge: Harvard University Press;
London: William Heinemann, 1933, 1005b20, pp. 161 & 163.
47
Stanislav Grof with Hal Zina Bennett, The Holotropic Mind: The Three Levels of Human Consciousness
and How They Shape Our Lives, New York: HarperSanFrancisco, 1990, pp. 38–39.
48
Ibid., p. 41.
49
Stanislav Grof, ‘The Revision and Re-Enchantment of Psychology: The Legacy of Half a Century of
Consciousness Research’, pdf file on web, undated.
50
W. W. Rouse Ball and H. S. M. Coxeter, Mathematical Recreations and Essays, 1st ed. Mathematical
Recreations and Problems, 1892, 13th ed., Mineola, NY: Dover, 1987, pp. 241–254.
51
https://en.wikipedia.org/wiki/Seven_Bridges_of_Königsberg.
52
Bertrand Russell, History of Western Philosophy, second edition, 1961, original edition, 1946, London:
George Allen & Unwin, 1979, p. 13.
53
Robert H. Dicke and James P. Wittke, Introduction to Quantum Mechanics, first edition, 1960, AddisonWesley, 1972.
54
Albert Einstein, ‘Maxwell’s Influence on the Evolution of the Idea of Physical Reality’, in James Clerk
Maxwell: A Commemorative Volume, Cambridge University Press, 1931, reprinted in Albert Einstein, Ideas
and Opinions, Based on Mein Weltbild, edited by Carl Seelig, translated by Sonja Barmann, original
edition 1954, London: Condor, Souvenir Press, 2005, p. 266.
55
Alfred Korzybski, Science and Society: An Introduction to Non-Aristotelian Systems and General Semantics,
fifth edition, original edition, 1933, Englewood, NJ: Institute of General Semantics, 1994, p. 58.
56
Morris Kline, Mathematics: The Loss of Certainty, Oxford University Press, 1980, pp. 216–257.
57
http://nsidc.org/arcticseaicenews/.
58
Daniel Bell, The Coming of Post-Industrial Society, Basic Books, 1973.
59
https://youtu.be/OmJ-4B-mS-Y.
60
Stephen W. Hawking, A Brief History of Time: From the Big Bang to Black Holes, London: Transworld
Publishers, Bantam Press, 1988, p. 168.
61
https://youtu.be/ZihywtixUYo.
62
In the 1980s, David Bohm and I did not talk about the possibility of developing an algebra of algebras
in order to establish his theory of the implicate order as sound science, although we did talk about
Integral Relational Logic, as it was then emerging in consciousness. And I’ve not seen any explicit
mention of it in any of his books and articles. This idea arises from a review that Danah Zohar wrote of
Wholeness and the Implicate Order, published on 27th July 1980 in the Observer newspaper.
63
Arnold Toynbee delineated about twenty civilizations in his monumental A Study of History, outlined in
Paul Hague, Wholeness, Part III, Our Evolutionary Story, Chapter
64
Florian Coulmas, The Blackwell Encyclopedia of Writing Systems, WileyBlackwell, 1999, ‘Sumerian
writing’, p. 481.The caption states, Archaic Sumerian clay tablet of the Uruk III stratum detailing the allotment
of malt to a number of people and with stock accounts of barley on the reverse (photography courtesy Margret
Nissen).
34

-118-

References
65

IBM: A Special Company, diamond anniversary edition of Think, Vol. 55, No. 5, September 1989, p. 44.
Charles W Bachman, ‘Software for Random Access Processing’, Datamation, April 1965, pp. 36-41.
67
Clive Finkelstein, Information Engineering: Strategic Systems Development, Addison-Wesley Longman,
1992, p. 17.
68
Ted Codd, ‘A Relational Model of Data for Large Shared Data Banks’ in Communications of the ACM,
Vol. 13, No. 6, June 1970, pp. 377–387.
69
Unicode is also known as Universal Coded Character Set (UCS), numbered (ISO/IEC 10646), a way
of numbering characters in most of the writing systems in the world. It theoretically consists of a 65,536
(216) planes, each consisting of 65,536 code points (up to 232 in total), although only seventeen planes are
defined, and only five are used, two for private use. To save time in transmission and space in storage,
UTF-8 encodes the original 7-bit ASCII characters in one byte. The characters in non-English Latin,
Greek, Cyrillic, Hebrew, and Arabic writing systems are encoded in two bytes. Most other modern
languages, which are in the Basic Multilingual Plane, require three bytes. Historical scripts, like
Phoenician—the first alphabetic script—and Linear-B syllabary are encoded in four bytes, which are
needed for many other characters. If additional planes above the ones defined were ever needed, these
could be encoded in five or six bytes in UTF-8, the maximum possible in the encoding. So there is plenty
of room for expansion!
70
For instance, in describing the basics of EDSAC, the first productive stored-program computer, David
Brailsford tells us that John von Neumann could think directly in machine language, eschewing the need
for an assembler. Hello World (Assemblers, Considered Harmful!?) – Computerphile
(https://youtu.be/rf6oFSEdbKI).
71
George Boole, An Investigation of The Laws of Thought on Which Are Founded the Mathematical Theories
of Logic and Probabilities, original edition, 1854, reprint, New York: Dover, 1958, p. 1.
72
In 1865, in the first of a series of lectures ‘On the Logic of Science’, Peirce, a great admirer of Boole’s
pioneering work, said that all the definitions of logic that had evolved during the previous two millennia
could be divided into two classes: “those which do not and those which do give to logic a psychological or
human character”, favouring the former: “we ought to adopt a thoroughly unpsychological view of logic”
(Charles Sanders Peirce, ‘On the Logic of Science’, First Harvard Lecture, 1865, Writings of Charles S.
Peirce: A Chronological Edition, Volume 1, 1857–1866, edited by Max H. Fisch, Indiana University Press,
1982, p. 163–167.
Peirce reiterated his determination to keep logic separate from psychology in 1898, when he gave a
series of lectures on Reasoning and the Logic of Things in Cambridge, Massachusetts. In the exordium for
the third lecture titled ‘The Logic of Relatives’, he said, “My proposition is that logic, in the strict sense
of the term, has nothing to do with how you think.” (Peirce, Reasoning and the Logic of Things, p. 141.)
73
In 1903, Bertrand Russell, co-author of Principia Mathematica, and Gottlieb Frege, generally regarded
as the founder of first-order predicate logic, agreed with Peirce. For when being troubled by the
paradoxes that had been found in the foundations of mathematics, Russell wrote a famous letter to Frege,
notably agreeing with his rejection of any psychological element in logic. (Jean van Heijenoort, ed., From
Frege to Gödel: A Source Book in Mathematical Logic, 1879–1931, iUniverse.com, 1999, pp. 124–125.)
74
Joseph Weizenbaum, Computer Power and Human Reason: From Judgement to Calculation, with new
preface, original edition, W. H. Freeman, 1976, Harmondsworth, England: Penguin, 1984, p. 80. This
diagram was derived from figures 3.2–3.5 in D. C. Evans, ‘Computer Logic and Memory’.
75
Here is how the OR operator can be expressed in terms of AND and NOT: P∨Q ⇔ ¬(¬P ∧ ¬Q).
76
Clive W. Kilmister, Language, Logic and Mathematics, English University Press, 1967, p. 55.
77
How NOT and AND are expressed in terms of the Sheffer stroke: ¬P ⇔P ↑P and P ∧ Q ⇔ (P ↑P) ↑
(P ↑P), using the NAND arrow glyph (↑) from Peirce, rather than the stroke, proposed by Jean Nicod in
1917. More information on http://en.wikipedia.org/wiki/Sheffer_stroke.
78
Peirce, ‘A Boolian Algebra with One Constant’, in Collected Papers of Charles Sanders Peirce: Volume IV,
The Simplest Mathematics, edited by Charles Hartstone and Paul Weiss, Cambridge, MA: Harvard
University Press, 1933, paras. 12–20, pp. 13–18 and para. 264, pp. 215–216.
79
Doron Swade, The Difference Engine: Charles Babbage and the Quest to Build the First Computer, Penguin
66

-119-

Unifying Mysticism and Mathematics
Books, 2002, p. 105.
80
L. F. Menabrea, ‘Sketch of the Analytical Engine Invented by Charles Babbage’ with notes on memoir
by translator, Ada Augusta Lovelace, Taylor’s Scientific Memoirs, London, Vol. III, 1843, pp. 666–731,
reprinted in Philip Morrison and Emily Morrison, editors, Charles Babbage and His Calculating Engines:
Selected Writings by Charles Babbage and Others, New York: Dover, 1961, p. 252.
81
Andrew S. Tanenbaum, Structured Computer Organization, Englewood Cliffs, NJ: Prentice Hall, 1979,
p. 10.
82
Naomi S. Baron, Computer Languages: A Guide for the Perplexed, original edition, Anchor Books, 1986,
Harmondsworth, England: Penguin, 1988, pp. 170–189 and 203–212.
83
Corrado Böhm and Giuseppe Jacopini, ‘Flow Diagrams, Turing Machines and Languages with Only
Two Formation Rules’, Communications of the ACM 9 (5), May 1966.
84
Edward Yourdon, Techniques of Program Structure and Design, Englewood Cliffs, NJ: Prentice Hall,
1976, pp. 146–147.
85
Edsger W. Dijkstra, ‘Letters to the editor: Go To Statement Considered Harmful’, Communications of
the ACM March 1968, Vol. 11, No 3, pp. 147–148.
86
Baron, Computer Languages, pp. 346–355.
87
George Boole, ‘On a General Method in Analysis’, Philosophical Transactions of the Royal Society of
London, Vol. 134 (1844), pp. 225–282.
88
Desmond MacHale, George Boole: His Life and Work, Dublin, Ireland: Boole Press, 1985, pp. 61–62.
89
Ibid., pp. 51, 57, and 64–66.
90
Rupert Sheldrake, A New Science of Life: The Hypothesis of Formative Causation, London: Blond &
Briggs, 1981.
91
Aristotle’s Lagoon, http://www.bbc.co.uk/programmes/b00q0hh2.
92
Richard Courant and Herbert Robbins, What Is Mathematics?: An Elementary Approach to Ideas and
Methods, 2nd rev. ed, ed. Ian Stewart, 1st ed. 1941, Oxford University Press, 1996, p. 112.
93
Half of Michael A. Nielsen and Isaac L. Chuang’s scholarly book Quantum Computation and Quantum
Information is devoted to the misnamed quantum information.
94
Claude E. Shannon, ‘Information Theory’, Encyclopaedia Britannica, Vol. 12, fourteenth edition, p.
246B.
95
Sherman C. Blumenthal, Management Information Systems: A Framework for Planning and Development,
Englewood Cliffs, NJ: Prentice-Hall, 1969, p. 30.
96
Norman Lindop, Report of the Committee on Data Protection, London: Her Majesty’s Stationery Office,
1978, para. 18.28, p. 154.
97
These definitions were taken from the Web at http://www.ncits.org/tc_home/k5htm/Ansdit.htm. I
originally saw them, or something similar, in IBM, Dictionary of Computing.
98
P. M. Heathcote, ‘A’ Level Information Technology, Ipswich, England: Payne-Galloway, 1998, pp. 36–37.
99
John Edward Sadler, J. A. Comenius and the Concept of Universal Education, London: George Allen &
Unwin, 1966, p. 155.
100
Jan Amos Comenius, Continuatio admonitionis fraternæ, Amsterdam, 1669, tr. in Robert Fitzgibbon
Young, Comenius in England: The Visit of Jan Amos Komenský (Comenius), Czech Philosopher and
Educationalist, to London in 1641–1642; Its Bearing on the Origin of the Royal Society, on the Development of
the Encyclopaedia, and on the Plans for the Higher Education of the Indians of New England and Virginia,
Oxford University Press, 1932, para. 44, pp. 30–31.
101
Algirdas Julien Greimas, The Social Sciences: A Semiotic View, translated from French by Paul Perron
and Frank H. Collins, Minneaplis: University of Minnesota Press, 1990, p. 3.
102
Lao Tzu, Tao Teh Ching, translated by John C. H. Wu, original edition, 1961, Boston: Shambhala,
2005, ch. 1, p. 3.
103
Thich Nhat Hanh, Old Path White Clouds: Walking in the Footsteps of the Buddha, tr. Mobi Ho,
Berkeley, CA: Parallax Press, 1991, p. 465.
104
Dionysius the Areopagite, Mystical Theology in Pseudo-Dionysius: The Complete Works, Paulist Press
International, 1993, p. 141.
-120-

References
105

Aristotle, Physics, 254b7–255b40, pp. 195–200, and 256a4–258b8, pp. 200–207.
Aristotle, Metaphysics, 1073a27, p. 153.
107
Thomas Aquinas, Summa Theologiæ, a concise translation by Timothy S. McDermott, originally
published, 1265–1273, Allen, TX: Christian Classics, 1989, pp. 12–14.
108
William Kent, Data and Reality, Authorhouse, 2000, p. 10, quoted from Bejamin Lee Whorf,
Language, Thought, and Reality: Selected Writings of B. L. Whorf, ed. John B. Carroll, foreword by Stuart
Chase, Cambridge, MA: MIT Press, 1956.
109
Albert Einstein, ‘Maxwell’s Influence on the Evolution of the Idea of Physical Reality’, in James Clerk
Maxwell: A Commemorative Volume, Cambridge University Press, 1931, reprinted in Albert Einstein, Ideas
and Opinions, Based on Mein Weltbild, edited by Carl Seelig, translated by Sonja Barmann, original
edition 1954, London: Condor, Souvenir Press, 2005, p. 266.
110
Alfred Korzybski, Science and Society: An Introduction to Non-Aristotelian Systems and General Semantics,
fifth edition, original edition, 1933, Englewood, NJ: Institute of General Semantics, 1994, p. 58.
111
Ferdinand de Saussure, Course in General Linguistics, translated by Wade Baskin from Cours de
linguistique générale, edited by Charles Bally and Albert Sechehaye in collaboration with Albert
Reidlinger, 1916, New York: Philosophical Library, 1959, pp. 66–67.
112
J. F. Sowa, Conceptual Structures: Information Processing in Mind and Machine, Reading, MA: AddisonWesley, 1984, p. 11.
113
C. K. Ogden and I. A. Richards, The Meaning of Meaning: A Study of the Influence of Language upon
Thought and the Science of Symbolism, first published 1923, London: Routledge & Kegan Paul, Ark, 1985,
pp. 11 and 279.
114
Richard L. Gregory assisted by O. L. Zangwill, eds., The Oxford Companion to the Mind, Oxford
University Press, 1998, article on ‘concept’, p. 158.
115
M. C. Escher, The World of M.C. Escher, edited by J. C. Locher, Netherlands: Meulenhoff
International, 1973, p. 102.
116
For me, the most enlightened book on education is J. Krishnamurti, Education and the Significance of
Life, originally published 1953, HarperSanFranscisco, 1981. The Awakening of Intelligence also had a
profound effect on my own awakening.
117
Eckhart Tolle, A New Earth: Awakening to Your Life’s Purpose, London: Penguin, 2006, pp. 138 and 309.
118
Paul Hague, ‘The Evolution of Universals: Being a Universal Human’, unpublished.
119
Osho, Philosophia Perennis, Volume 2, Chapter 2, ‘Zorba The Buddha’, 1st January 1979.
120
Osho, The Golden Future, Session 32, ‘The New Man: The Very Salt of the Earth’, Cologne:
Germany: Rebel Publishing House, 1987, p. 297.
121
Alan Turing, ‘Computing Machinery and Intelligence’, Mind, LIX, No. 236, 1950, reprinted in
Hofstadter & Dennett, The Mind’s I, pp. 53–67.
122
Benjamin Woolley, The Bride of Science: Romance, Reason and Byron’s Daughter, Pan Books, 2000.
123
Lovelace, ‘Memoir on Analytical Engine’, p. 284.
124
Victor Vinge, ‘The Technological Singularity’, available at http://mindstalk.net/vinge/vinge-sing.html.
125
Eugene Charniak and Drew McDermott, Introduction to Artificial Intelligence, Reading, Massachusetts:
Addison-Wesley, 1985, pp. 10–11.
126
Herbert A. Simon, The New Science of Management Decision, Prentice Hall, 1977, p. 6.
127
Stuart Armstrong, Smarter Than Us: The Rise of Machine Intelligence, Machine Intelligence Research
Institute, 2014, p. 42.
128
Gilbet Ryle, The Concept of Mind, original edition, Hutchinson, 1949, Harmondsworth, England:
Penguin, 1963, pp. 28–32.
129
Alfred North Whitehead, Process and Reality: An Essay in Cosmology (Gifford lectures, 1927–28),
corrected ed., eds. David Ray Griffin and Donald W. Sherburne, New York: The Free Press, Macmillan,
1979, p. 21.
130
In October 2017, 3Blue1Brown gave a series brilliant YouTube videos on deep learning, beginning
with ‘But what *is* a Neural Network? | Chapter 1, deep learning’, https://youtu.be/aircAruvnKk.
106

-121-

Unifying Mysticism and Mathematics
131

James Martin, After the Internet: Alien Intelligence, Washington. DC: Capital Press, 2000, pp. 28, 30,
32–33, and 40–42.
132
Richard Dawkins, The Blind Watchmaker: Why the Evidence of Evolution Reveals a Universe without
Design, first edition, 1986, New York, Norton, 1996.
133
Ray Kurzweil, et al, Are We Spiritual Machines?: Ray Kurzweil vs. the Critics of Strong A.I., p. 11.
134
http://www.computer50.org/mark1/new.baby.html. See also F. C. Williams and T. Kilburn,
‘Electronic Digital Computers’, reproduced in Randell, Origins of Digital Computers, pp. 415–416.
135
M. V. Wilkes and W. Renwick, ‘The EDSAC’, reproduced in Randell, Origins of Digital Computers,
pp. 417–421.
136
John van Neumann, ‘First Draft of a Report on the EDVAC’, Contract No. W-670-0RD-4926.
Between the United States Army Ordnance Department and the University of Pennsylvania. Moore
School of Electrical Engineering, University of Pennsylvania. June 30, 1945, reprinted in Brian Randell,
editor, The Origins of Digital Computers: Selected Papers, third edition, Berlin: Springer-Verlag, 1982, pp.
383–392.
137
Daniel Bell, The Coming of Post-Industrial Society, Basic Books, 1973.
138
Daniel Bell, ‘The Social Framework of the Information Society’ in The Computer Age: A Twenty-Year
View, edited by Michael L. Dertouzos and Joel Moses, Cambridge, MA: MIT Press, 1979, p. 173.
139
https://www.economist.com/leaders/2017/05/06/the-worlds-most-valuable-resource-is-no-longer-oilbut-data.
140
https://www.economist.com/briefing/2017/05/06/data-is-giving-rise-to-a-new-economy.
141
IBM, Object-Oriented Interface Design: IBM Common User Access™ Guidelines, Carmel, IN: Que,
,
p. 11.
142
From an earlier edition of the previous book.
143
Apple, Human Interface Guidelines: The Apple® Desktop Interface, Reading, MA: Addison-Wesley, 1987,
p. 3.
144
Ibid., p. 2.
145
Jay W. Forrester, Industrial Dynamics, Cambridge: MIT Press, 1961; Urban Dynamics, 1969, Pegasus
Communications, 2002; and World Dynamics, 1971, 2nd ed., MIT Press, 1979.
146
Donella H. Meadows, Dennis L. Meadows, Jørgen Randers, and William W. Behrens III, The Limits
to Growth: A Report for the Club of Rome’s Project on the Predicament of Mankind, first published 1972,
London, Pan Books, 1974.
147
Forrester, World Dynamics, p. 14.
148
Ibid., p. 123.
149
Joseph Weizenbaum, ‘Once More: The Computer Revolution’, in The Computer Age: A Twenty-Year
View, eds. Michael L. Dertouzos and Joel Moses, Cambridge, MA: MIT Press, 1979, pp. 446–447.
The quotation is from United States, Congress, House, Committee on Banking and Currency, Hearings
before the Subcommittee on Urban Growth, October 7, 1970, 91st Congress, 2nd session, pp. 205–265.
150
Ibid., pp. 445 and 447.
151
IBM, Systems Development Method, Business Model: Processes, p. 43, 10th October 1983.
152
https://en.wikipedia.org/wiki/System_Architect.
153
Adobe Systems, PostScript Language Reference Manual, Addison Wesley, 1991, pp. 45–47.
154
Robert Smith, ‘Code vs Data (Metaprogramming) – Computerphile’, 18th May 2018,
https://youtu.be/dw-y3vNDRWk.
155
Raymond Polivka and Sandra Pakin, APL: The Language and Its Usage, Englewood Cliffs, NJ: Prentice
Hall, 1975, pp. 421–425.
156
Leonard Gilman and Allen J. Rose, APL: An Interactive Approach, Krieger Publishing Company, 1991.
This is the edition that I most probably consulted in the 1990s. However, I have not found this exact
citation in the third Wiley edition, borrowed from the library in June 2018. Rather, on page 249 in the
subsection titled ‘Automatic program generation and modification’, Gilman and Rose write this: “Since
the earliest days of the stored program computer there has been speculation (mostly in jest, but some
serious) about when computers would become self-perpetuating. … No, your APL system can’t write or
-122-

References
modify programs without your active participation. But it can reduce the amount of work you do by
taking over virtually all aspects of the job except thinking.” So while they can see the mechanism for
programs to write and modify programs, they don’t ask where the thinking required to write such
program-writing functions originally comes from.
157
Peter Lane, Industrial Revolution, The Industrial Revolution: The Birth of the Modern Age, London:
Weidenfield and Nicolson, 1978, pp. 24–25.
158
Trevor Jones, ‘A New Society?’ in Trevor Jones, ed., Microelectronics and Society, Open University
Press, 1980, pp. 150–151.
159
Daniel Bell, ‘The Social Framework of the Information Society’ in The Computer Age: A Twenty-Year
View, edited by Michael L. Dertouzos and Joel Moses, Cambridge, MA: MIT Press, 1979, pp. 184–185.
160
Hans Moravec, Robot: Mere Machine to Transcendent Mind, Oxford University Press, 1998, p. 125 and
Hans Moravec, Mind Children: The Future of Robot and Human Intelligence, Harvard University Press,
1990.
161
Martin Rees, Our Final Century: Will the Human Race Survive the Twenty-first Century?, London:
Arrow Books, 2004, p. 19.
162
http://www.bbc.com/news/technology-30290540.
163
Adam Smith, An Inquiry into the Nature and Causes of the Wealth of Nations, edited by Kathryn
Sutherland, original edition, 1776, Oxford University Press, 1998, p. 8.
164
Tom Stonier, The Wealth of Information: A Profile of the Post-Industrial Society, London: Methuen, 1983,
pp. 18–19.
165
http://jupyter.org.
166
T. S. Eliot, ‘Little Gidding’, Four Quartets, available on the Web.
167
Walter Isaacson, Einstein: His Life and Universe, London: Pocket Books, 2007, pp. 26 and 145.
168
Phil Allen, Alastair Bearne, and Roger Smith, Energy, Matter and Form: Toward a Science of
Consciousness, Boulder Creek, CA: University of the Trees Press, 1979, p. 81.
169
Julian Huxley, Introduction to Teilhard, The Phenomenon of Man, pp. 11–12.
170
Julian Huxley, ‘Transhumanism’ in New Bottles for New Wine, London: Chatto & Windus, 1957, pp.
13–17.
171
Max More and Natasha Vita-More, eds., The Transhumanist Reader: Classical and Contemporary Essays
on the Science, Technology, and Philosophy of the Human Future, Chichester, West Sussex: Wiley-Blackwell,
2013.
172
Peter Pin-Shan Chen, ‘The Entity-Relationship Model—Toward a Unified View of Data’ in ACM
Transactions on Database Systems, Vol. 1, No. 1, 1976, pp. 9–36.
173
Richard Tarnas, The Passion of the Western Mind: Understanding the Ideas That Have Shaped Our World
View, New York: Harmony Books, 1991, p. 45.
174
pansophy, OED.
175
Frank E. and Fritzie P. Manuel, Utopian Thought in the Western World, Harvard University Press, 1979,
pp. 205–213.
176
Pierre Teilhard de Chardin, The Human Phenomenon, tr. from French by Sarah Appleton-Weber, orig.
pub. Le phénomène humain, 1955, Sussex Academic Press, 2003, pp. 216–218.
177
Erich Fromm, Man for Himself: An Inquiry into the Psychology of Ethics, New York: Fawcett Premier,
1947, p. 48.
178
http://everydaylife.globalpost.com/innate-behavior-infants-3164.html.
179
René Descartes, Meditations, in Discourse on the Method of Properly Conducting One's Reason and of
Seeking the Truth in the Sciences and Meditations on the First Philosophy in which the Existence of God and the
Real Distinction between the Soul and the Body of Man are Demonstrated, tr. F. E. Sutcliffe, 1637 and 1641,
Harmondsworth, England: Penguin, 1968, p. 156.
180
Ibid, p. 105.
181
Ibid, p. 98.
182
Byran Magee, Great Philosophers: An Introduction to Western Philosophy, Oxford Paperbacks, 2000, p. 86.
183
Robert Way, tr. and ed., The Cloud of Unknowing and The Letter of Private Direction, first published
-123-

Unifying Mysticism and Mathematics
between 1349 and 1395, Trabuco Canyon, CA.: Source Books and Wheathampstead, England: Anthony
Clarke, 1986, p. 12.
184
Bruce H. Lipton, The Biology of Belief: Unleashing the Power of Consciousness, Matter & Miracles,
Carlsbad, CA: Hay House, 2008, p. xxvi.
185
Ken Wilber, Integral Spirituality: A Startling New Role for Religion in the Modern and Postmodern World,
Boston: Shambhala Publications, 2006, p. 31.
186
Ibid., pp. 31–32.
187
Ibid., pp. 30–31.
188
Andrew Cohen and Ken Wilber, ‘The Leading Edge of the Leading Edge: An Exploration of the
Emerging Potential of Third Tier’, What is Enlighenment?, Issue 38, October–December 2007, p. 88.
189
Andrew Cohen, Freedom Has No History: A Call to Awaken, What Is Enlighenment? Press, 1997, p. 103.
190
Plato, The Republic, second edition, tr. Desmond Lee, original edition, 1955, Harmondsworth,
England: Penguin, 1974, 473c–d, p. 263.
191
Ibid., 475c, p. 268.
192
Ibid., 484b, p. 276.
193
Ibid., 485e, p. 278.
194
Henryk Skolimowski, The Song of Light: Meditations on Lumenarchy, Creative Fire Press, 2013.
195
Alexis de Tocqueville, Democracy in America, translated by George Lawrence in 1966 and edited by J. P.
Mayer in 1969, originally published as De la démocratie en Amérique in two volumes in 1835 and 1840,
London: Fontana Press, 1994, section ‘Tyranny of the Majority’, pp. 250–253.
196
Ken Wilber, Up from Eden; a Transpersonal View of Human Evolution, originally published 1981,
Wheaton, IL: Quest Books, 1996, p. 12.
197
Molière (J.-B. Poquelin), Le Bourgeois Gentilhomme, 1670, II.iv, Oxford Dictionary of Quotations,
Oxford University Press, 1979, p. 353.
198
Valentin Turchin, The Phenomenon of Science, tr. from Russian by Brand Frentz, New York: Columbia
University Press, 1977, p. 283.
199
E. F. Schumacher, A Guide for the Perplexed, original edition, Jonathan Cape, 1977, London: Abacus,
1978, pp. 15 and 24.
200
Plato, Protagoras, 343b, p. 51. Their leader was Thales of Miletes, who Bertrand Russell considered the
first Greek philosopher (Bertrand Russell, Western Philosophy, p. 44.)
201
Ibid., p. 28.
202
Aristotle, Categories, On Interpretation, and Prior Analytics, tr. Harold P. Cooke and Hugh Tredennick,
Cambridge: Harvard University Press; London: William Heinemann, 1938.
203
Francis Bacon, The New Organon, ed. Lisa Jardine and Michael Silverthorne, original edition Novum
Organum, 1620, Cambridge University Press, 2000, p. 17.
204
Charles Sanders Peirce, ‘Deduction, Induction, and Hypothesis’, Popular Science Monthly, Vol. 13,
August 1878, pp. 470–482, reprinted in The Essential Peirce: Selected Philosophical Writings, Volume 1
(1867–1893), eds. Nathan Houser and Christian Kloesel, Indiana University Press, 1992, pp. 186–189.
205
A more detailed description of the history of scientific method is contained within my books The
Theory of Everything: Unifying Polarizing Opposites in Nondual Wholeness and The Four Spheres: Healing the
Split between Mysticism and Science.
206
Karl R. Popper, Objective Knowledge: An Evolutionary Approach, revised edition, original edition, 1972,
Oxford University Press, 1979, p. 191.
207
Richard Tarnas, The Passion of the Western Mind: Understanding the Ideas That Have Shaped Our World
View, New York: Harmony Books, 1991, p. 45.
208
Chalmers, Science, pp. 2–5.
209
Ibid., p. 89.
210
Thomas S. Kuhn, The Structure of Scientific Revolutions, second edition, enlarged, original edition, 1962,
Chicago: University of Chicago Press, 1970, Chapter V, p. 10.
211
Kuhn, Scientific Revolutions, fourth edition, introduced by Ian Hacking, Kindle edition, 2012.
212
Kuhn, Scientific Revolutions, p. 212.
-124-

References
213

J. Krishnamurti, Education and the Significance of Life, originally published 1953, HarperSanFranscisco,
1981, p. 18.
214
Erich Jantsch, ‘Towards lnterdisciplinarity and Transdisciplinarity in Education and Innovation’, in
Léo Apostel, Guy Berger, Asa Briggs, and Guy Michaud, Interdisciplinarity Problems of Teaching and
Research in Universities, Paris: Organisation for Economic Co-operation and Development, 1972, p. 105.
215
Basarab Nicolescu, Manifesto of Transdisciplinarity, tr. from French by Karen-Claire Voss, State
University of New York Press, 2002, pp. 26–31.
216
Bohm, Wholeness and the Implicate Order, p. 18.
217
http://www.noetic.org/about/history.cfm.
218
Jean Gebser, The Ever-Present Origin: Foundations and Manifestations of the Aperspectival World, tr.
Noel Barstad and Algis Mickunas, Ohio University Press, 1986, p. 6.
219
Ken Wilber, Up from Eden: A Transpersonal View of Human Evolution, originally published 1981,
Wheaton, IL: Quest Books, 1996, Chapters 6 and 7 ‘Great Mother’ and ‘Great Goddess’, pp. 119–156.
220
Anne Baring and Jules Cashford, The Myth of the Goddess: Evolution of an Image, Penguin Books, 1993,
pp. 3–5 and 10.
221
Joseph Campbell, Historical Atlas of World Mythology - Vol. I: The Way of the Animal Powers, Part 1:
Mythologies of the Great Hunt, New York: Harper & Row, pp. 64 and 71.
222
Eckhart Tolle, A New Earth: Awakening to Your Life’s Purpose, London: Penguin, 2006, pp. 138 and 309.
223
https://en.wikipedia.org/wiki/Recapitulation_theory.
224
Koestler, Ghost in the Machine, pp. 163–165.
225
Arthur Koestler, The Sleepwalkers: A History of Man’s Changing Vision of the Universe, original edition,
Hutchinson, 1959, Harmondsworth, England: Penguin, Pelican, 1968, pp. 50–52.
226
Charles M. Barker, Helen Curran, and Mary Metcalf, The ‘New’ Maths for Teachers and Parents of
Primary School Children, London: Arlington Books, 1964, p. v.
227
Ian Stewart, Concepts of Modern Mathematics, Harmondsworth: Penguin Books, 1975, p. 286.
228
Bohm, Wholeness, pp. 115–116 and 216n.
229
Carl B. Boyer and Uta C. Merzbach, A History of Mathematics, third edition, significantly revised,
originally published, 1968, New York: John Wiley, 2011, p. 102.
230
Euclid, The Thirteen Books of Euclid’s Elements, Vol. II, tr. Thomas L. Heath, Book VII, New York:
Dover Publications, p. 277.
231
This notation is how Norman Wildberger suggests on YouTube that the concept of number should be
taught at primary school, eschewing sets in the ‘new maths’ of the 1960s, which he describes a ‘disaster’.
232
https://en.wikipedia.org/wiki/Tally_stick.
233
Charles Sanders Peirce, ‘On the Logic of Number’, American Journal of Mathematics, 1881, 4:85–95,
reprinted with corrections in Charles Sanders Peirce, Collected Papers of Charles Sanders Peirce, Volume III:
Exact Logic, Harvard University Press, 1933, paras. 252–288, pp. 158–170.
234
Richard Dedekind, ‘The Nature and Meaning of Numbers’ in Essays on the Theory of Numbers, tr.
Wooster Woodruff Beman, 1901, Dover, 1963, pp. 29–115, originally published as ‘Was sind und was sollen
die Zahlen?’, 1888 and 1893.
235
Georges Ifrah, The Universal History of Numbers, Vol. I: The World’s First Number-Systems, tr. from
Histoire universelle de chiffres 1994 by David Bellos and E. F. Harding, London: Harvill Press, 2000, pp.
655–671.
236
Georges Ifrah, The Universal History of Numbers, Vol. II: The Modern Number System, tr. from Histoire
universelle de chiffres 1994 by David Bellos, E. F. Harding, Sophie Wood, and Ian Monk, London: Harvill
Press, 2000, p. 1163.
237
Carl B. Boyer and Uta C. Merzbach, A History of Mathematics, 3rd ed., Hoboken, NJ: John Wiley,
2011, p. 229.
238
Rumi, Rumi • Fragments • Ecstasies, tr. Daniel Liebert, originally published c. 1244, Cedar Hill,
Montana: Source Books, 1981, p. 31.
239
https://en.wikipedia.org/wiki/Comparison_of_programming_languages_(array)#Array_system_crossreference_list.
-125-

