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Chapter 2 

Building Relationships

The whole of science is nothing more than a refinement of everyday thinking.
Albert Einstein

aving given you an overview of what it means to start afresh at the very beginning,
we now need to put this into practice. So how do we do this? If we are to live in
deep inner Peace, how can we find the Stillness within us that is beyond conflict

and suffering, beyond the dualistic world of opposites? Well, as I said in Section ‘Laying down
the foundations’ in Chapter 1, ‘Starting Afresh at the Very Beginning’ on page 148, we are
conducting an experiment in learning, a thought experiment, in which we imagine that we
are a computer that switches itself off and on again, so that it has no programs within it, not
even a bootstrap program to load the operating system.

This bootstrap program or loader is stored on specified sectors of a hard disk, for instance,
which are called into the computer’s memory (RAM) when the computer is switched on. This
loader then loads other programs, until the complete operating system is loaded. On Win-
dows machines, this process has often been visible to users, even though it is generally quite
meaningless and confusing to them. Not so on the Macintosh, which, from the very begin-
ning, hid this start-up process from users.

Similarly, if we are to make peace possible by ending the war between science and religion,
we need to find a way of lifting ourselves up by our bootstraps. And remember also that we
are endeavouring to discover just what it means to be a human being, in contrast to a ma-
chine, like a computer. Now a computer functions solely in the horizontal dimension of time.
It is a machine for processing data, receiving input that already exists to produce an output
forwards in time, as Figure 2.1 shows.
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 Figure 2.1: Basic data processing function
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But where is the energy to free us from our mechanistic conditioning to come from? Well,
as we are starting afresh at the very beginning, at the Alpha point of evolution, this can only
come from the creative power of Life, arising directly from our Divine Source, like a fountain,
in the vertical dimension of time, described in Section ‘The two dimensions of time’ in Chap-
ter 4, ‘Transcending the Categories’ on page 270. Of course, we haven’t yet established Life
and the Divine as scientific concepts. This we shall do in Section ‘The Absolute Whole’ in
Chapter 4, ‘Transcending the Categories’ on page 244. But it is useful at this point to under-
stand what is going on here.

Even though science does not recognize the existence of this primal life-force, it has been
recognized by many of the major cultures in human history. However, this governing prin-
ciple is called several different names and interpreted in a number of different ways.

For instance, in Hinduism, this principle is called either Dharma in Sanskrit, meaning
“the basis of human morality and ethics, the lawful order of the universe, and the foundation
of all religion”,1 or Rita, meaning “the living truth that flows and works from the Divine”.

The Buddhists also use the word Dharma (Dhamma in Pali), to refer to this cosmic prin-
ciple. In Buddhism, Dharma, has many meanings, the most important of which are “the cos-
mic law, the ‘great norm’, underlying our world; above all, the law of karmically determined
rebirth” and “the teaching of the Buddha, who recognized and formulated this ‘law’, thus the
teaching that expresses the universal truth”. 

And in Taoism, Lao-Tzu took the word Tao, which originally meant “the Way of man”,
to mean “the all embracing first principle, from which all appearances arise. It is a reality that
gives rise to the universe.”

 In the Græco-Christian culture in which I live, the word Logos is most commonly used to
denote the first principle of the universe. Webster’s New World Dictionary gives these defini-
tions of Logos: in Greek philosophy, “Reason, thought of as constituting the controlling prin-
ciple of the universe and as being manifested in speech”, and in Christian theology, “The
eternal thought or word of God, made incarnate in Jesus Christ”.

 Actually, the word logos in ancient Greek had many different meanings. The Oxford Dic-
tionary of English Etymology says it meant “account, ratio, reason, argument, discourse, saying,
(rarely) word”. In The Passion of the Western Mind, Richard Tarnas says that logos originally
meant “word, speech, or thought”. Similarly, but nevertheless differently, Arthur Koestler
said that logos “originally meant ‘language’, ‘thought’, and ‘reason’, all in one”. And in The
Encyclopedia of Philosophy, the article about Heraclitus says that logos could mean “propor-
tion” or “formula”. Another encyclopædia, The Encyclopædia Britannica, further suggests
“plan” in addition to “word” and “reason” already mentioned.2

 It is not difficult to see that logos is a central word in Græco-Christian culture, especially
when we look at it in relationship to the Greek legein ‘to gather, choose, recount, say’ and its
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Latin counterpart, legere, meaning ‘to read’, originally like Greek, ‘to gather or choose’. For
from the PIE bases *log- and *leg- we see such key English words as logic and syllogism, all the
words ending in -ology and -logue, intelligence and intellect, lecture and lesson, collect, elect, and
select, delight and delectable, and elegant.

We can call the Logos the organizing principle of the universe because it has created all the
beautiful plants and animals that we see around us and all the works of art and scientific the-
ories that human beings have produced during the past few thousand years. Logos was the
word that John the Evangelist used in the opening words of his gospel: “In the beginning was
the Logos, and the Logos was with God, and the Logos was God,”3 most often translated as
word. As Richard Tarnus tells us, John used these words “to assist the Greco-Roman culture
in understanding the Christian mystery”.4

In doing this, John was using the word Logos much closer to the essential, mystical mean-
ing of Heraclitus, than its many mundane meanings. To Heraclitus, the mystical philosopher
of change, the Logos was an “immanent conception of divine intelligence” signifying “the ra-
tional principle governing the cosmos”.5 But we should note that Heraclitus was not well un-
derstood by his contemporaries, who called him ‘the Obscure’.6 And Aristotle accused him
of not reasoning, a grievous sin in Greek culture,7 as it is today in Western civilization.

To emphasize “Christ was the archetype of all creation,”8 John went on to say in his gospel
that the Logos became human exclusively in the figure of Jesus Christ: “And the Logos be-
came flesh and dwelt among us.”9 Thus in Christianity’s attempt to be catholic, from the
Greek katholikus, ‘universal’, from kata, ‘in respect of’, and holos, ‘whole’, it became exclusive,
very far from universal, as we see on page 861 in Chapter 11, ‘The Evolution of the Mind’.
For the Logos is acting through each and every one of us every moment of every day. The
laws of the Universe apply to everyone on Earth just as much as Jesus of Nazareth.

Most particularly, the Logos is the principle that enables us to use the mathematically de-
rived modelling methods of computer science to develop a method of organizing all knowl-
edge into a coherent whole. Without the divine power of the Logos, Integral Relational Logic
cannot come into being. That is why IRL is called logic.

What this means is that whatever we create, whether it be a painting, song, building, sci-
entific theory, knitting pattern, or whatever, is a gift of God. And as such, we are not in con-
trol of our creative energies, which often pour through us unabatedly. So to say that
individuals are the owners of their own creativity, encapsulated in intellectual property laws,
defies the truth of life on Earth. If we are to cocreate a society in harmony with the funda-
mental laws of the Universe, we need to recognize, with the Advaita sages, that there is no
doership, no separate beings who can be said to do or indeed own anything.
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Bootstrap concepts
Now to be free of all the misconceptions that our less than fully conscious ancestors have
passed on to us, we need to go to the very root of human learning, starting at the Divine
Source of Life. Using the metaphor of the computer, we need a few bootstrap concepts to get
us off the ground.

Starting with the Datum of the Universe, the seamless, borderless continuum that is pre-
sent prior to existence, we can see patterns of data or beings arising from this Ineffable
Wholeness. These data patterns are informing each other and us, as knowing beings, of their
presence and characteristics. The beings or data patterns that we look at can also be called
forms or structures. If a being does not have a form—that is, it just consists of an amorphous
mass of beings—there would be little we could say about it. It is these forms that provide us
with information about the world we live in.

Furthermore, what gives a form its structure are the relationships between the forms in
the structure. For if there were no relationships between these forms, there would be no struc-
ture. So any particular structure consists of two types of beings, forms and the relationships
between these forms. It is these relationships that lead to wholes being greater than the sum
of their parts, a property that is well denoted by the German word Gestalt. This is rather like
a graph in mathematics, consisting of nodes and the arcs between them, illustrated in Fig-
ure 1.14 on page 76.

Indeed, the entire Cosmos is a Gestalt. When scientists try to analyse the universe into its
constituent parts, the relationships that give the Universe its structure are lost. The impor-
tance of including relationships in a coherent view of the Universe can be seen from the root
of the word interesting, which comes from the Latin inter ‘between’, and esse ‘to be’. So by
ignoring the relationships between the beings in the Universe, reductionist scientists are
throwing the interesting parts away!

In IRL, we look at the Universe as the Totality of Existence solely in terms of structures,
forms, relationships, and meaning, which show quite clearly what many intuitively know to-
day: everything and everyone is connected. None of us is separate from God, Nature, or any
other being for a single instant in our lives. As there is nothing else in the Universe but struc-
ture-forming relationships, these relationships must be energetic, most clearly encapsulated
in the concept of synergy, which we look at in more detail in Section ‘Energy, synergy, and
entropy’ in Chapter 5, ‘An Integral Science of Causality’ on page 507.

We are still a long way from forming the concepts of space, time, and matter. We are still
forming the bootstrap concepts for this experiment in learning, prior to the most recent big
bang, in the timeless, Eternal Now. And when we look at the Universe in terms of these sim-
ple, but abstract concepts, the pace of our learning, and hence evolution, can accelerate at su-
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perhyperexponential speeds, as happened to me in the early 1980s. All this synergistic energy,
as it arises in consciousness, could disperse all the delusions that separate us from each other,
leading to a mystical society based on love, peace, and harmony.

But we are getting ahead of ourselves. What we need to do now is turn these energetic
forms and structures into meaningful relationships, denoted by the second word in Integral
Relational Logic, thereby showing that meaning is energy. We are now at the beginning of
concept formation, of interpretation, of turning data patterns into meaningful information
and knowledge. It is very simple. We organize these data patterns by noticing their similari-
ties and differences. As David Bohm said, drawing on an idea that the artist Charles Bieder-
man gave him, “a very general way of perceiving order … [is] to give attention to similar
differences and different similarities.10 So we can bring our thoughts into universal order by
paying careful attention to all the similar differences and the different similarities of our ex-
periences.

This process of noticing similarities and dif-
ferences is key to organizing all knowledge into
a coherent whole. To illustrate this, a child
might have a number of bricks with the shapes
of triangles, squares, and circles and so learn to
organize these bricks into groups, like those on
the lower left in Figure 2.2. If the bricks are also
coloured red, green, and blue, the child could
instead group these bricks based on their colour,
as on the right. If the child had far more bricks,
she or he could group them on both shape and
colour. In the 1960s, there was some attempt to put first things first with the introduction of
the new maths based on the abstract notion of set. But it seems that this vitally important
approach to conscious, intelligent pattern recognition was abandoned because children were
not developing the numeracy skills required by science and business.11

Nevertheless, just like children who are taught to distinguish colours and shapes by using
the concept of set, we can do likewise. As Georg Cantor, who developed the mathematical
theory of sets in the 1870s, indicates, the concept of set is essentially intuitive. He defined it
as follows: “By a set we mean the joining into a single whole of objects which are clearly dis-
tinguishable by our intuition or thought.”12

But what are we actually doing here? To explain this, we need another couple of bootstrap
concepts to get us going. In the previous chapter, I said that we can view the Totality of Ex-
istence as a collection of beings or data patterns prior to interpretation, where a being could
be anything whatsoever, not just an object. But now, when we interpret these data patterns,

 Figure 2.2: Bringing order to chaos
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we turn each being into an entity, meaning a being with a certain property, which we call an
attribute in Integral Relational Logic. Using these terms, we can say that a set is a collection
of entities, each with a common property, called the attribute of the entity.

Introducing these concepts does not reduce the generality of the model for the word entity
derives from the present participle ens of the Latin verb esse ‘to be’. Ens, in turn, is derived
from the Greek on ‘being’, which we see in the English word ontology ‘the study of being’.
Notice here that both entities and attributes are beings, in the most general sense of IRL. We
have thus made the first act of interpretation: we have differentiated beings into two groups
called entities and attributes, somewhat like Aristotle’s distinction between subjects and pred-
icates.13

These attributes are the basis on which we form knowledge of ourselves and the world we
live in. We put data patterns that have similar attributes into one set, and those that have dif-
ferent attributes into different sets. We can call these sets of entities concepts. So that we can
communicate with each other, we can give these concepts names or signifiers, as illustrated
in the meaning triangle in Figure 1.32 on page 126.

For instance, when we see entities that all have the common attribute red, we form the
concept of redness. Similarly, if we see entities that consist of three distinct entities, we can
put all these entities into one set, which we can call three. Thus the concept of set in mathe-
matics is more fundamental than that of number; we form the concept of number, like all
other concepts, in terms of that of set. More broadly, this means that semantics is a more fun-
damental discipline than mathematics. Mathematics cannot lead us to the Truth if the se-
mantic framework in which we apply mathematical reasoning is not sound, contrary to Lord
Kelvin’s assertions on page 81 in Chapter 1, ‘Starting Afresh at the Very Beginning’.

 Now these words red and two that we are using are obviously culturally dependent. If we
were born in France or Sweden, we would have used the words rouge or röd and deux or två,
instead. No doubt there are words for red and two in most languages of the world. This fact
indicates that our experiences are not unique; as people use the same or similar words to de-
note the concepts of redness and twoness, it is clear that we share experiences in common. 

But this is by no means always the case. For example, the Samis,14 the indigenous people
living in northern Scandinavia, supposedly have around thirty different words for snow, dis-
tinctions that we living in more clement climes do not need to make. More deeply, Eastern
languages have words that have no equivalent in Western languages, as the translators of East-
ern classics are wont to point out. It is thus clear that people in different cultures and at dif-
ferent times have different experiences and different interpretations of those experiences.

While this learning process is of the utmost simplicity, we need to be very careful when
actually applying it if we are not to fall into error. For example, the horizontal lines in Fig-
ure 2.3 appear to have different lengths. But if we measure them, we discover that they have
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the same length, contrary to appearances. So data patterns that might appear to be different
might well be similar, and vice versa. Our senses therefore sometimes deceive us, a situation
that we must obviously be aware of in our learning.

Entity-attribute relationships
Having made a distinction between entities and attributes, we now need a way of illustrating
the relationships between them. In English, this is often represented by the subject-predicate
structure of sentences. In IRL, as we have defined it so far, the subject is simply this entity,
referring to a specific instance of a being in our experience, as the left-hand column in Table
2.1 indicates.

However, as well as distinguishing different attributes, which we use to form concepts, we
can obviously also distinguish different types of entity, making them more specific, like the
second column in the above table. In this way, we can turn our concepts into facts. 

Notice too that attributes in IRL can be treated as entities, having attributes associated
with them, in this way:

So which beings are entities and which attributes is really quite irrelevant. These relation-
ships are not fixed in time; they vary according to the circumstances. We can create countless
sentences like those above to represent some aspect of our knowledge of the world we live in.

General Specific
This entity is red. This ball is red.
This entity is Anne. This woman is Anne.
This entity is mathematics. This subject of learning is mathematics.
This entity is a mammal. This animal is a mammal.

 Table 2.1: Specifying entities

Red is a colour.
Anne is a woman.
Mathematics is a science of space and number.
Mammals suckle their young.

 Figure 2.3: A perceptive illusion
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But how are we to organize all this knowledge into a coherent whole and communicate this
experience to others?

Well, let us take the sentences ‘This ball is red’ and ‘Red is a colour’. We can combine these
two sentences into one and say ‘This ball’s colour is red’ for the ball is not actually red, it is
the colour that is red. The fact that the colour is red is implicit in the first sentence; it is made
explicit in the combined sentence.

 We can also use other languages to denote these relationships. For instance, in Swedish,
we can say ‘Den här bollens färg är röd’ and in French ‘La couleur de cette balle est rouge.’ We
could also use the clause form of first-order predicate logic to say colour(this ball,
red), where colour is a binary predicate. Similarly, in the programming language Prolog we
could say colour('this ball', 'red'). In this case colour is called a functor because it
is related to the mathematical and programming concepts of function.

In Integral Relational Logic, we use two other ways of depicting relationships. The first
way is in the form of diagrams. The simplest of the diagrams is a semantic network, an exam-
ple of a mathematical graph, illustrated in Figure 1.14 on page 76. For instance, Figure 2.4
shows how the relationships between ‘this ball’ and ‘red’ and ‘red’ and ‘colour’ can be depict-
ed.

Notice that there are two different types of relationship here, a ‘hasa’ relationship between
‘this ball’ and ‘red’ and an ‘isa’ relationship between ‘red’ and ‘colour’. The ‘isa’ relationship
is like the set membership in mathematics. So we could also write this relationship as:

 red ∈ colour.
There are many other different types of relationship between entities; we shall look at some

of these a little later.
We can also use tables to represent relationships. Tables are more compact than diagrams,

and so they are often more useful than diagrams. They also give some structure to the rela-
tionships that are missing from a basic semantic network. In particular, in the relationship
between the beings that I have been using as an example, each of the three beings plays a spe-
cific role in the relationship.
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 Figure 2.4: Semantic diagram showing the relation-
ships between entities
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The key point here is that we are considering ‘this ball’ as a type of entity, which has an
attribute whose name is ‘colour’ and value is ‘red’. We make these roles explicit in Table 2.2.

Here the bootstrap concepts of entity name, attribute name, and attribute value are em-
boldened, a device that is used consistently in IRL. The names of entities and attributes are
in italics, and attribute values are in plain text.

We can use the same basic construct when the entity is universal rather than particular as
Table 2.3 shows. Here grass is not an entity in the conventional meaning of this word. Se-
mantically, grass is a class of which there are many different instances, normally called enti-
ties. However, for the moment, we shall continue to use the word entity in constructions like
this to show the role it plays in the relationship. This will be most important when we later
expand this basic construct to explicitly include the role of classes in the relationship.

Our knowledge of human beings can also be represented using the simple construct of Ta-
ble 2.4.

Mathematical concepts can just as easily be represented in this entity, attribute name, at-
tribute value form as in Table 2.5.

Or, to give one further example in Table 2.6. 

Entity name this ball
Attribute name colour
Attribute value red

 Table 2.2: A table showing the relationship between the basic bootstrap concepts

Entity name grass
Attribute name colour
Attribute value green

 Table 2.3: A universal concept

Entity name Anne
Attribute name sex
Attribute value female

 Table 2.4: Knowledge about a human being

Entity name triangle
Attribute name # sides
Attribute value 3

 Table 2.5: A mathematical example
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Notice that the entity being referenced can be any physical thing or person, or any abstract
notion; exactly the same principles apply. Also attribute values are not just quantitative in na-
ture, they can also be qualitative. This approach to value is quite different from that prevalent
in science and business today, influenced by Lord Kelvin’s limiting beliefs, as we see on page
81 in Chapter 1, ‘Starting Afresh at the Very Beginning’. Those scientists and business man-
agers who exclusively support a quantitative approach to knowledge are grossly distorting
their worldview. In IRL, as in information systems design in business, quantitative and qual-
itative values are treated in a similar manner.

The basic construct illustrated above can be used, not only to represent true facts, but false
ones also. It is most important to recognize this, for the guiding purpose of IRL is to create a
synthesis of all theories and all schools of thought throughout time, whether or not they are
true. It is essential that we do this, otherwise we cannot know how to assess the truth or falsity
of second-hand knowledge, knowledge that others have developed in the past and that they
declare to be true. When viewed as a whole, all these claims cannot possibly be true, so we
need a method by which to decide for ourselves the truth of what others believe.

As already mentioned, entities, in general, do not have just one attribute; they can have
many. Recognizing that entities have multiple attributes is most important in human com-
munication, because there is often disagreement between people about whether entities have
similar or different attributes.

One reason for this confusion is that the domain of reference is not always made explicitly
clear. For example, is a tomato a vegetable or a fruit? The answer, of course, is that it is both.
Which it is depends on the point of view being considered. If a tomato is looked at botanically
it is a fruit because it contains seeds, while it is considered a vegetable if we notice that we use
it in a similar manner to other vegetables at meal times. Cucumbers, courgettes, marrows, and
aubergines are other examples of fruits used as vegetables.

No such complication arises from the four examples in Table 2.7.

Entity name Sweden
Attribute name population
Attribute value 8.9 million

 Table 2.6: A basic demographic concept

Entity name grass
Attribute name colour family
Attribute value green Gramineae

Entity name Anne
Attribute name sex age
Attribute value female 35
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Attribute types
Now just as there are many different types of entity and relationship, there are also several
different types of attribute. These different attribute types arise because not all attributes have
the same relationship to the entity that they are qualifying. So by applying the basic rule of
interpretation outlined above, we can see that these attribute types include identifying, de-
fining, nondefining, prototypical, and derived attributes. 

An identifying attribute is essentially the symbol that we use to name and identify the en-
tity in language. In the examples above, the identifying attribute has been associated directly
with the entity name, because this was the most compact way of denoting the facts. However,
in each case, these entities are examples of more general concepts that have identifying attrib-
utes that are the entity names in the examples above. The effect of adding these broader con-
cepts, which provide a domain of discourse for the particular entities, as explained below, is
illustrated in Table 2.8.

Entity name triangle
Attribute name # sides sum of internal angles
Attribute value 3 π

Entity name Sweden
Attribute name population area
Attribute value 8.9 million 449 790 sq km

 Table 2.7: Entities with multiple attributes

Class name herbage
Attribute name name colour family
Attribute value grass green Gramineae

Class name person
Attribute name name sex age
Attribute value Anne female 35

Class name polygon
Attribute name name # sides sum of internal angles
Attribute value triangle 3 π

Class name country
Attribute name name population area
Attribute value Sweden 8.9 million 449 790 sq km

 Table 2.8: Classes with identifying attributes
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Notice that in giving an entity a name, we have modified the basic construct of IRL a little.
The structure now refers to a class rather than an entity. We can then use the word entity to
refer to an instance of a class, even though in some cases instances are what are commonly
thought of as classes.

Another effect of introducing class into IRL is that it is generally more accurate to consider
that attributes are associated with classes rather than entities. Or, to be more precise, attribute
names are associated with classes, while attribute values are associated with entities.

We should note here that an identifying or naming attribute does not always identify the
entity uniquely. Sometimes additional attributes are needed to do this. For example, John
Smith does not uniquely identify a particular John Smith. Adding a date of birth or an address
attribute would in most cases help to approach uniqueness in a particular domain, but this is
not guaranteed. The only way to ensure uniqueness in this case is to allocate a unique iden-
tifier, such as an employee or national identity number. In modern relational database man-
agement systems, to avoid such ambiguities, the system can automatically generate a unique
identifier for each new entity that is created, thus making a clear distinction between identi-
fying and naming attributes.

A defining attribute is an expression of what gives the entity the characteristics that it has
and what makes it different from other similar entities. Defining attributes are not always as
easy to specify as identifying attributes; they often need a long description or considerable ex-
perience before the concept is understood. In mathematics, defining attributes are normally
precisely defined. For example, the number of sides of a triangle uniquely defines it in the
context of all polygons.

 Presumably the botanists have a reasonably specific way of describing what makes a plant
a grass, and not corn, for example, from the system of biological classification developed by
eighteenth-century Swedish naturalist, Carolus Linnæus, as we see on page 525 in Chapter 6,
‘A Holistic Theory of Evolution’. However, this would presumably depend on understanding
a number of more detailed botanical features, which enable the family, genus, species, or
whatever, to be defined. As most of us are not botanists, the dictionary definition generally
suffices. For instance, one edition of the Concise Oxford Dictionary defined grass as “herbage
of which blades or leaves and stalks are eaten by cattle, horses, sheep, etc.” The latest edition
has this definition: “vegetation consisting of short plants with long narrow leaves, growing
wild or cultivated on lawns and pastures”.

When it comes to people and places it is even more difficult to define them in precise
terms. For instance, even though we generally have no difficulty in recognizing individual
people, describing the physical features of human beings in words is no easy task, as people
who have been asked to give evidence to the police indicate. And what is it that makes Sweden
Sweden and not some other country? When I travel between the mountains of Norway and
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Sweden, I can see no difference in the landscape. All I see is a sign telling me that I am moving
from one country to the other. The political definitions of countries are thus often quite ar-
bitrary, creating artificial barriers between people that have no basis in Reality, as the astro-
nauts discovered when returning from the Moon, as mentioned on page 69 in Chapter 1,
‘Starting Afresh at the Very Beginning’.

Areas of knowledge are other entities that are not easy to define, and indeed, even if they
were, not everyone would define them in the same way. For example, mathematics means
something quite different to a child and to a professional mathematician. They would define
mathematics in quite different ways, but both would be true in their own experience. And
how do you define philosophy? One definition I have found is “philosophy is what philoso-
phers do,” which is probably as accurate a definition as you can get.

For the concept of philosophy can only be understood by actually practising it and related
disciplines so that the similarities and differences can be distinguished. In making these dis-
tinctions, between philosophy, on the one hand, and science and religion, on the other, it is
also essential to remember that these historical terms are also constructs created by fragment-
ed, not integrated minds. Again, these distinctions do not exist in Reality, where they all
merge into panosophy, into the Unified Relationships Theory.

Nondefining attributes are those characteristics that entities happen to have as a conse-
quence of being what they are. For example, the population and area of Sweden are nonde-
fining attributes, as is Anne’s age.

When writing, being conscious of this distinction between defining and nondefining char-
acteristics can help greatly to make our meaning clear. Fowler’s Modern English Usage recom-
mends that when we write defining and nondefining relative clauses we use the relative
pronouns that and which, respectively, and use commas around the nondefining clause.15 For
example, ‘The city that I visited yesterday was very busy’ and ‘London, which I visited yester-
day, was very busy.’ In these examples, the meaning is reasonably clear, but this is by no
means always the case. ‘That is the house that Jack built’ and ‘That is the house, that Jack
built’ mean two different things, although it would be better to use which rather than that in
the second example to make the meaning clearer.

Making a distinction between defining and nondefining attributes is also important if we
are to be clear in our thinking. For example, it was for long asserted that ‘all swans are white.’
Now if white had been a defining attribute, when black birds, which were indistinguishable
from swans in every other way, were found in Australia, these birds would not have been
swans, by definition. But because the colour of swans is not a defining characteristic, when a
black swan was found, there was no need to change the concept of swan. 
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What we need to do, however, is to note that the white colour of swans is no longer a non-
defining attribute, but a prototypical one. If this is done, it is then not necessary to have long
discussions about the logical truth or otherwise of the statement ‘all swans are white.’

A prototypical attribute is a characteristic that most entities of a particular type have, but
not all. The most quoted example is ‘birds can fly.’ The fact that not all birds can fly prevents
this characteristic from being a defining attribute of birds. However, as most birds can fly, it
is often convenient to consider this characteristic to be typical of birds in general, and then
to specify which cases are exceptions to the general rule. The fact that grass is green should
also probably be considered as a typical rather than a necessary property of grass. Not only
could there be types of grass that are not green, grass turns yellow when it dries up.

The last type of attribute that we need to consider at this stage is the derivable attribute.
A derivable attribute is a property of an entity that can be derived in some manner from the
other properties of the entity. For example, the population density of Sweden can be deter-
mined by dividing the population by the area of the country, giving approximately 19 people
per square kilometre, or about 5 hectares per person. Calculating derived attributes in this way
is the most common way of deriving new facts in a computer. The most quoted example is
that given the price and quantity of some product the total cost can be simply calculated.
There is no need to store this information in the computer as it can be quickly calculated
when needed.

More generally, attributes can be derived from attributes related to different entities. One
way of doing this is to derive new facts from existing ones through mathematical proof. For
example, Euclid showed in Book 1, Proposition 32 of his Elements that the internal angles of
a triangle add up to two right angles,16 in a proof that many of us learnt at school. The other
deductive method of deriving new facts is through traditional logical reasoning, of which Ar-
istotle’s syllogism is the earliest example.17 If all humans are mammals, and all mammals are
animals, then we can deduce that all humans are animals.

Organizing our records
We have now defined enough bootstrap concepts to get us off the ground. The remaining
definition of IRL can be developed by applying these few simple principles. In this way, we
can use the bootstrap concepts of IRL to define IRL, not unlike a compiler compiling a com-
piler written in the language it is written in.

It is now time to show how we can organize all knowledge into a coherent whole, not un-
like the way that we organize our records. For one of the key features that distinguishes us
human beings from the other animals is that we keep records of our activities and possessions;
lots and lots of them. Indeed, our record keeping activities have played a key role in the de-
velopment of our sense of history during the past few thousand years.
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We can see why this is so from the root of record, which derives from the Latin word re-
cordari, meaning ‘remember’. This word was formed from the prefix re- and cor, cordis, mean-
ing ‘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.”18 

Of course, we not only keep our records in our minds as memories; we also express our
memories in our external world in languages of one sort or another. Indeed, some of the first
uses of written language we have discovered were of a business and administrative character,
not unlike the records we keep in databases today.19 Pictorial tablets from 3100 BCE found in
Uruk (Erech) in Mesopotamia, such as the one in Figure 11.4 on page 792, contain cunei-
forms in the Sumerian language that have been interpreted as “lists or ledgers of commodities
identified by drawings of the objects and accompanied by numerals and personal names”.20

Over the years, our record keeping has affected virtually every aspect of our lives from sci-
ence to mysticism. Without records of our observations of the world about us, scientists
would not be able to develop the theories that guide our lives today.

Perhaps the most notable example of this was Tycho Brahe, the Danish astronomer, who
during the last thirty years of the sixteenth century developed a set of instruments with which
he was able to record the most accurate measurements of the stars and planets known at his
time, such as Figure 11.40, ‘Great mural quadrant’ on page 920. Yet Tycho did not have the
imagination to turn all this data into meaningful information. It was Johannes Kepler, Ty-
cho’s successor as Imperial Mathematicus in Prague, who saw the patterns in this mass of da-
ta, leading to his three laws of planetary motion,21 as we see on page 955 in Subsection ‘The
first scientific revolution’ in Chapter 11, ‘The Evolution of the Mind’.

And throughout the ages, the mystics in both East and West have been telling us about
their scientific experiments in the inner world, published in such works as the Upanishads,
The Cloud of Unknowing, and many others, which show the universality of the mystical ex-
perience.

The importance of record keeping in our lives today is well illustrated by the Public Re-
cord Office (PRO) in the UK, which became The National Archives (TNA) in April 2003
when merged with the Historical Manuscripts Commission (HMC).22 The PRO was estab-
lished as a government department in 1838, charged with establishing a national archive of the
records of the Exchequer, Chancery, and other ancient courts of law because the records at
that time were decaying, some rotting away in the Tower of London.23 

In order to meet the requirements of this mission, in 1858 a purpose-built repository and
reading room was built on the site of one of the old repositories near the law courts, the first
of its kind in the world. Over the years, as more and more government departments deposited
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their records there, this repository became full, leading to the building of two brand new
buildings to hold records.

The first was opened in Kew in West London in 1977 to hold general records. At the time
of writing, the PRO at Kew has 100 miles of shelving holding records going back to the
Domesday Book of 1086 and even some earlier Anglo-Saxon land deeds. The shelving storage
for these records is growing about a mile a year, which will fill up all the space at Kew by 2010.
So what is the PRO to do? Keep on building extensions? No, of course, not. In this electronic
age, they expect that most records will be held in digital form in the years to come.

The other purpose-built repository was the Family Records Centre, opened in 1997 in Is-
lington, near the centre of London, to hold family history records such as indexes of births,
marriages, and deaths (from 1837),24 records of censuses (from 1841 to 1901), and a selection
of wills published in England (from 1383 to 1858). It was closed in 2008, no doubt because
most of its records are now available on the Web.25

In addition to this national repository, every county in England and Wales stores records
on local and family history, some again housed in modern buildings. For instance, these
county record offices hold records on baptisms, marriages, and burials, which began to be re-
corded in 1538. But these records were not well kept and organized. So in 1597, Elizabeth I
decreed that what the Americans call ‘vital records’ should be kept in a parish register, with
copies sent each year to the bishop of the diocese.26

We can thus see that for many hundreds of years, there has been much interest in the rath-
er mundane task of maintaining and organizing our records. Today family history is one of
the most popular uses of the Internet, a passion that has fascinated people for thousands of
years, as the Vedas and the Bible testify. So record keeping is big business, both in the business
world and outside. 

But how can we organize all the records that we human beings have accumulated over the
millennia to make sense of them all? How can we build an integrated world-view in which
the observations of the scientists and the mystics form a coherent whole?

Well, when Kepler sought to develop a coherent world view from Tycho’s records, he
needed to disregard Tycho’s own view of the heavens. This was a compromise between the
Copernican/Aristarchian world view and its Ptolemaic/Aristotelian rival. For Tycho, some-
what like Herakleides, the planets revolved around the sun, but the sun and the moon re-
volved around a stationary Earth,27 as we see in Figure 11.44 on page 922.

In a similar fashion, if we are to see the patterns that underlie all the scientific, business,
legal, medical, governmental, and spiritual observations that have been recorded during the
ages, we need to be completely free of any preconceived world-view that might obscure our
vision. For there can be no compromise with the Truth if we are to heal the great schism that
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still exists between Eastern mysticism and Western science, psychology and logic, the Divine
and humanity, and so many other opposites.

Relations
In order to understand this organizing process, we need to look at the process of classification
a little more closely. We have already noted that entities generally can be seen as particular
examples of more general concepts, called classes, as in the examples in Table 2.7 on page 187
when discussing identifying attributes. As, by the nature of universals, there is normally more
than one instance of each, we can collect all these examples together in classes.

This process of classification is done in essentially the same way as concepts are formed in
sets. Only rather than grouping together particular instances of our experience, we are now
organizing concepts into order, a process that is just another kind of experience. And just like
the way our concepts are formed initially, this process is done by carefully noticing the similar
differences and the different similarities in the mental images that we have formed.

The most convenient way of depicting this classification process is in the form of tables,
which are also called relations in the relational theory of data, from the mathematical theory
of relations. The most familiar example of such a table is a telephone directory, illustrated in
Table 2.9.

Here, each row of attribute values would consist of a record in a database, containing in-
formation about particular entities as instances of the class that determines the context for ta-
ble. But this simple structure can be used to organize a wide variety of information and
knowledge. Table 2.10 shows another example taken from Fowler’s Modern English Usage, in-
tended to clarify the semantics of these related words: “The constant confusion between sar-
casm, satire, and irony, as well as that now less common between wit and humour, seems to
justify this mechanical device of parallel classification” (my emphasis).28

Class name Telephone subscriber
Attribute name Name Address Telephone number

Attribute values

Anne Potter 72 Grove Road 624-4582 
Fred Tanner 4 Meadow Walk 982-3356 
John Cooper 31 Beech Boulevard 104-3911 
Elizabeth Smith 7 Chestnut Avenue 310-4574 
Jackie Butler 25 Orchard Way 955-4395 
Richard Fisher 67 Willow Crescent 109-2661 
Jenny Walker 22 Heather Drive 893-2748 

 Table 2.9: Some entries from a telephone directory
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While particle physicists use the most arcane mathematics in their futile studies, they too
organize their ideas in simple tables, as Figure 2.5 shows. The class name is fermions, with
two subclasses leptons and quarks, the attribute names are flavour, mass, and electric charge,
and the attribute values are the content of the table.

Class name Tonal words
Attribute
name

Name Motive or Aim Province Method or Means Audience

Attribute
values

humour Discovery Human nature Observation The sympathetic

wit Throwing 
light Words and ideas Surprise The intelligent

satire Amendment Morals and 
manners Accentuation The self-satisfied

sarcasm Inflicting pain Faults and foibles Inversion Victim and 
bystander

invective Discredit Misconduct Direct statement The public
irony Exclusiveness Statement of facts Mystification An inner circle

cynicism Self-
justification Morals Exposure of 

nakedness The respectable

The 
sardonic Self-relief Adversity Pessimism Self

 Table 2.10: Subtle differences of meaning

 Figure 2.5: Table of fermions in standard model of fundamental particles and interactions
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Table 2.11 provides a further example with attribute values as pictures, rather then words.
On the World Wide Web, attribute values could also be videos, pieces of music, or even pro-
grams, written in Java as applets, for instance. Attribute values can take any form in IRL.

The italicized class and attribute names in this relation provide the epistemological level
of the framework, or system of coordinates, for IRL. They can all be classed together to pro-
vide metaknowledge, knowledge about knowledge, as explained in Section ‘A system of co-
ordinates’ on page 216. Table 2.12 is another example, which we shall also use later.

Class name Person
Attribute name Name Picture Sex Age

Attribute values

Anne female 28

Fred male 31

John male 55

Elizabeth female 35

Jackie female 23

 Table 2.11: Members of a class of persons arranged in a relation

Class name Polygon
Attribute name Name # sides Sum of internal angles

Attribute values

triangle 3 π
quadrilateral 4 2π
pentagon 5 3π
hexagon 6 4π
hendecagon 11 9π
dodecagon 12 10π
icosagon 20 18π

 Table 2.12: Members of a class of polygons



196   PART 1: INTEGRAL RELATIONAL LOGIC

We are using constructs first proposed by Ted Codd in his seminal paper ‘A Relational
Model of Data for Large Shared Data Banks’29 to describe this key feature of IRL. This is be-
cause the concept of data is universal and so we can apply the model to any data patterns that
we wish. Indeed, we can regard Codd’s paper as the most important in the history of data
processing, because it provided, for the first time, a mathematical representation of the basic
resource of the data processing industry: data itself.

But Codd did more than just introduce a mathematical representation of data structures.
The relational model of data introduced a nonaxiomatic, nondeductive, predicate logic, thus
breaking free from the constraints of Aristotelian logic that had prevailed over Western
thought processes for two and a third millennia, as we see in Section ‘The loss of certainty’ in
Chapter 9, ‘An Evolutionary Cul-de-Sac’ on page 644. Since then, the relational model of
data has evolved into entity-relationship modelling30 and object-oriented modelling.31

In a relational model developed from the theory, the heading of the relation—the class and
attribute names that are italicized—forms the content of a class model, mistakenly called an
object model, as an abbreviation of object-class model, in object-oriented modelling. The
body of the relation consists of values that would then be filled in later by a user of the rela-
tion. Here we are defining both the heading and the body at the same time.

The class, which the relation describes, determines the context or domain of discourse of
the class of entities being considered at any one time, rather like the universal set in inferential
logic. A domain of discourse is anything that we wish to consider in this way. It could be the
city of Stockholm, the right side of my brain, an RNA molecule in the middle toe of your
right foot, problem solving, the Andromeda Nebula, the works of Shakespeare, the Totality
of Existence, this book you are reading now, indeed anything.

Attribute values only make sense when they are interpreted by referring to some particular
context. Often the context is implicit in the values being used, but this is by no means always
the case. For example, numbers are rarely meaningful on their own, although if they have
some structure, such as ‘(423) 592 9337’, we can be reasonably sure that the number is a tel-
ephone number of some form. However, whether the number is that of a human subscriber,
a dial-up computer system (if they still exist), or a fax machine is not clear just from the num-
ber alone; we need further information to determine this.

The relationship between the class and the attribute values in the relation is implicit from
the structure of the relation. However, in natural or computer languages we need to express
this class relationship in words and other symbols. For example, ‘a hexagon is a polygon’ and
‘a hexagon is a type of polygon’ are two ways of expressing this relationship in natural lan-
guage. The distinction between them is whether we consider hexagon to be a particular in-
stance of the class polygon, like membership of a set in mathematics, or whether it is a subclass
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of the class. In computer science, this distinction is sometimes made by an ‘isa’ and an ‘ako’
(‘a-kind-of’) relationship respectively.

Domains of values
As there is a limit to what values are valid in a particular domain of discourse, we now need
a method of describing these boundaries. This we can do by associating, with each attribute
in the relation, a domain of values, which defines the set of values that are relevant in a par-
ticular context. We make no restriction on what form these values might take. They could be
numbers, such as the integers, rationals, reals, and complex numbers, or a particular range of
these domains. Or they could be a set of names, such as the sets of all colours, all makes of
car, all countries, all subjects taught at a particular university, subsets of each of these sets, and
so on. The domain of values can also take other forms, such as pictures, pieces of music, per-
sonal experiences, or whatever.

In the examples above, the domain of values for ‘sex’ is simply male and female and for
‘age’ it is the integers between 0 and 125, or between 0 and 46,000, depending on whether we
measure ages in terms of years or days, as Peter Russell does.32 To say that someone is 1,000
years old does not make sense, although a tree or building could be such an age.

The domain of values thus plays a key role in determining whether a particular statement
has meaning or not. For example, ‘my brother is a spinster’ and ‘John arrived tomorrow’ are
sentences that are syntactically correct, but make no sense semantically. And there is Noam
Chomsky’s famous example of a meaningless, but syntactically correct sentence, “Colourless
green ideas sleep furiously.”33 We thus need to make the domain of values explicit in linguis-
tic studies of how we interpret and use language. 

Domains of values are not uniquely associated with attribute names; attributes from many
different relations, or within the same relation, can share the same domain if it is relevant to
do so. For example, the domain of all colours, or of the integers, can be used in a wide variety
of different contexts.

Another way of looking at the domain of values is as a means of measure. This range of
values acts like a scale against which attributes are measured or assessed. As these values can
be both quantitative and qualitative, we do not restrict ourselves to only values that are ex-
pressed in numerical terms. But when they are, the domain of values can be regarded as the
representation of a measuring stick, such as a ruler, a watch, or a pair of scales, for the partic-
ular domain being measured.

David Bohm has pointed out that this qualitative meaning of the word measure is quite in
keeping with the original meaning of the word, which was ‘limit’ or ‘boundary’. He says, “In
this sense of the word, each thing could be said to have its appropriate measure. For example,
it was thought that when human behaviour went beyond its proper bounds (or measure) the
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result would be tragedy (as was brought out forcefully in Greek dramas).”34 This more general
meaning of the word measure, which has almost been lost because of science and business’s
emphasis on counting and accounting, is exactly what we need in the definition of IRL. Any
domain of values provides the limits by which the attributes of entities are measured.

So what is a dimension in IRL? Well, dimension derives from the Latin dimensio ‘a meas-
uring’, from dimetiri ‘to measure out’. We can thus say that a dimension is a ‘measurable ex-
tent of any kind’. In keeping with this definition, a dimension is just another way of denoting
a domain of values. As there is no limit to the number of domains of values in IRL, we can
thus say that the Universe has an infinite number of dimensions, not the four of Minkowski
and Einstein, or the ten or twenty-six dimensions of string theory35 actively being explored
by modern physicists in their attempt to create a grand unified theory of the universe.

For in order to maintain the consistency of IRL, it is most important that we represent
every concept in exactly the same way. We do not therefore give any special significance to
the dimensions of space and time, however many there might be. This means that the concept
of Universe in IRL does not mean the physical universe, which most people mean by the word
universe. The Universe is the Totality of Existence, and if it is qualified in any way, then it is
not the Universe. The physicalistic approach, which has dominated Western thinking since
the ancient Greeks, needs to be abandoned if IRL is to be fully understood. Perhaps this will
become a little clearer when we look at how to represent the domain ‘all knowledge’ in IRL.

Semantic relationships
Having described how to represent the relationship between basic classes and their attributes
in IRL, we must now go on to see how these relations, in turn, relate to each other. For in
doing this we can then see what the underlying structure of the Universe as a whole looks like.
As we are creating a coherent conceptual model of the Totality of Existence, we first need to
look at the semantic relationships between the concepts in the model.

As no one set of terms completely serves our purpose, we need to use terms from a number
of different sources, most particularly from dictionaries, from the thesauri used by librarians
and indexers in information retrieval systems, and from object-oriented modelling used by
information systems designers and programmers.

The most common method is a dictionary, whose main purpose is to explain and describe
the meanings of words in a concise manner so that we can form or clarify the image of the
concept that the word represents. Given a particular word, we can determine what idea it rep-
resents by looking the word up in a dictionary. The dictionary definition generally provides
the defining attribute of the entity in question, as I explained on page 188.

A thesaurus, on the other hand, is designed to work the opposite way. Given a particular
idea, which could be represented by many different words, we can look up the word that we
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first think of to represent the idea in a thesaurus to see if there is a more suitable word. This
is possible because the thesaurus is not organized alphabetically, like a dictionary, but rather
is arranged so that groups of words with related meanings are placed together.

The most common relationships between the meanings of words are synonyms and anto-
nyms. Roget’s Thesaurus, for instance, handles these relationships by putting synonyms into
one group and their related antonyms into an adjacent group. Indeed, to assist with this as-
sociative process, these groups are stored in a hierarchical structure of Class, Division, Sec-
tion, Head, all of which have names and numbers to identify them, and which are then
further subdivided into parts of speech, subheads, and subgroups. These implicit contextual
relationships are often lost in computer assisted thesauri, such as those provided with word
processors.

People working in libraries and computer-assisted information retrieval systems often
need more advanced thesauri to assist with the organization of knowledge. An example of
such a thesaurus is UNESCO’s Science and Technology Policies Information Exchange Sys-
tem (SPINES).36 In SPINES, additional types of relationship between concepts are defined,
some of which are included to try to obtain a measure of consistency in the use of terms be-
tween different writers. These relationships can be represented in a relation as shown in Table
2.13.

Notice that each relationship is bi-directional, although only the associative relationship is
symmetrical; relationships often are given different names depending on the direction in
which they are viewed. The first two types of relationship are needed because concepts can be
denoted by more than one term. In conceptual modelling these are thus less relevant than the
actual relationships between the concepts themselves, and so we shall not consider these in
any detail here.37

Class name Concept relationships
Attribute name Name Cross-reference Symbol

Attribute values

equivalent
use use
used for uf

alternative
see, or see…or
seen from sf

hierarchical
broader terms bt
narrower terms nt

associative
related terms rt
related terms rt

 Table 2.13: Concept relationships in SPINES Thesaurus
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What is most interesting here is the last two types of relationships, because these are ex-
amples of hierarchical and nonhierarchical relationships. The word hierarchy derives from
the Greek hierarkhes meaning ‘steward of sacred rites’ or ‘high priest’, the root morphemes of
this word being hieros ‘sacred’, and -arkhes or -arkhos ‘ruling’ or ‘ruler’. Rather than use the
term nonhierarchical to describe structures that have no single highest level, Warren McCull-
och is attributed with coining the word heterarchy38 the prefix of this word meaning ‘different’
or ‘other’, as we see in heterosexual.

Hierarchical structures are extremely useful in organizing our thoughts, as Tony Buzan’s
mind maps, depicted in Figure 2.6,39 illustrate, compared with Douglas R. Hofstadter’s non-
hierarchical, entangled approach, depicted in Figure 2.11 on page 212. Nevertheless, in re-
cent years, there has appeared a strong negative reaction against hierarchical structures
because of their association with patriarchal, authoritarian organizations, such as we see in the
churches, the military, and business. Yet hierarchical structures are quite natural, and a central
feature of the organization of the Universe, as Ken Wilber has explained at great length.40 As
he points out, there is a key distinction between normal hierarchies and the dominator or
pathological hierarchies that have characterized most cultures for the past four or five thou-

 Figure 2.6: Tony Buzan’s hierarchical mind map of the mind
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sand years. Indeed, to be antagonistic towards such hierarchies in the belief that this is more
holistic is, itself, pathological.

To avoid the emotional reaction engendered by the word hierarchical, Ken Wilber has
chosen to use holarchical, a word coined by Arthur Koestler to mean a ‘hierarchy of holons’.41

However, holons participate in both hierarchical and heterarchical relationships. Besides
which, parts and wholes in IRL do not all have the properties of holons ascribed by Koestler42

and Wilber. For instance, elements in generalization hierarchical structures described in the
next section don’t have the properties of holons that Wilber identifies. So I shall continue to
use the word hierarchical in this book.

Hierarchical relationships
The simplest hierarchical relationship in IRL is that between a class and the instances of that
class, as we saw in Subsection ‘Relations’ on page 193. However, there are several other types
of hierarchical relationships, each of which illustrate a useful point in conceptual modelling.

In object-oriented modelling, the two principal hierarchical structures are called general-
ization and aggregation.43 Generalization relationships are the relationships between classes
and their subclasses, while aggregation relationships consist of the relationships between par-
ticular instances of entities in an accumulating manner. Another common type of hierarchical
relationship is what can be called developmental or evolutionary, a special case of this being
a family tree. Let us look at each of these in turn.

Generalization relationships
Generalization relationships in object-oriented modelling are essentially the same as the terms
broader and narrower terms used by thesaurus administrators. To illustrate how to use these
concepts to represent hierarchical relationships in IRL, we note that what is a class name in
one relation might well be an attribute value in another, broader relation and vice versa. For
example, ‘quadrilateral’ in the polygon relation in Table 2.11 on page 195 can be further an-
alysed into a number of different types of quadrilateral, depending on whether the sides are
parallel or not, on the equality of the adjacent sides, and whether the angles in the quadrilat-
eral are right angles or not.

There is thus a hierarchical relationship between polygons, quadrilaterals, and the various
types of quadrilateral. Polygon and rhombus, for example, are broader and narrower terms,
respectively, than quadrilateral. This is illustrated in Table 2.14.

Such hierarchical relationships play a most important role in organizing our thoughts. For
we are only able to hold a few ideas in our minds at one time, a phenomenon that George A.
Miller refers to as “the magical number seven”.44 So by abstracting more general concepts
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from the specific ones in our minds, we are able to bring our thoughts into increasing order.
Otherwise we would quickly be overwhelmed by complexity.

Object-oriented programming and the field of artificial intelligence makes significant use
of hierarchical relationships, which they call class and type hierarchy, respectively. Their im-
portance arises from the transitive nature of properties in such a hierarchy; functions and at-
tributes at any one level are inherited by all the subclasses of the class. Thus it is only necessary
to store this information once and to provide rules that define these transitive properties.

This property of the inheritance of attributes through a class hierarchy means that classes
lower down the hierarchy have essentially the same properties as those above. For example,
human beings are mammals, because a defining attribute of mammals is an animal that suck-
les its young, as many women still do today. So a class hierarchy could also be called a homar-
chy, from the Greek homo ‘same’, in contrast to heterarchy, but I shall not press this point.

Class name Quadrilateral

Attribute name Name Shape
 Defining attributes

Parallel sides Equality of adjacent sides Angle

Attribute values

square opposite pairs equal right

oblong opposite pairs unequal right

rhombus opposite pairs equal oblique

rhomboid opposite pairs unequal oblique

trapezium1 only two

kite none two pairs equal

trapezoid1 none

 Table 2.14: A subclass of the polygon class
1. These are British terms, using the words trapezium and trapezoid in the original meanings given by 

Proclus in the fifth century. In the late eighteenth century, the meanings of these two words were 
confusingly transposed, and they still are in the USA. In American English, a trapezium is a 
trapezoid and a trapezoid is a trapezium.
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Depicting the different types of quadrilateral in a single relation loses some relevant infor-
mation. Squares and oblongs have the common property that all the angles are right angles.
Such quadrilaterals are called rectangles. Similarly, rectangles, rhombuses, and rhomboids are
all parallelograms because the opposite pairs of sides are parallel. We could depict these sub-
classes of quadrilateral in additional relations. But it is more convenient to use the notation
of object-oriented modelling to do this, as shown in Figure 2.7.

Note here that there is a difference between the classes that are subdivided into classes and
those that are at the leaves of the hierarchical tree. The leaves of the tree are the entities in the
quadrilateral relation in Table 2.14. These are called concrete classes in object-oriented mod-
elling because particular instances exist for these types of class.

Quadrilateral, parallelogram, and rectangle, on the other hand, are abstract classes, be-
cause there are no instances of these generic classes as such. This is not a hard and fast rule.
In natural language, we sometimes use abstract classes concretely. For example, rectangle, par-
allelogram, and quadrilateral are used as synonyms for oblong, rhomboid, and trapezoid, respec-
tively, the most general examples of the abstract classes in this instance.

Because only concrete classes have instances, any observation statement that we can make
about the world we live in can only be expressed in terms of concrete classes. For example, we
cannot make any direct observation statement about mammals, because Mammal is an ab-
stract class. There are many different types of mammal, but no uniquely defined mammals as
such. Nevertheless abstract classes play an important part in our learning. Using abstract class-
es, we can make general statements about the world we live in through the scientific process
of induction, which nevertheless has its limitations, as David Hume pointed out,45 as we see
on page 688 in Chapter 9, ‘An Evolutionary Cul-de-Sac’.
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 Figure 2.7: A class hierarchy
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To return to how IRL handles these matters, the word being denotes the abstract class that
is at the top of IRL’s class hierarchy. All other classes are subclasses of the superclass Being,
in one gigantic tree of knowledge. This is not unlike the Smalltalk programming language,
which has an Object class as the superclass for all other classes in its class hierarchy. Similarly,
J. F. Sowa refers to the top of what he calls a type hierarchy as the universal type, which is the
supertype46 of all other types. But what is different is that the object class in Smalltalk and
Sowa’s universal types are subclasses in IRL’s universal class hierarchy.

 Mentioning mammals just now leads us naturally to look at the way biologists classify the
species, for there is no better example of a class hierarchy, which we explore further in Section
‘Taxonomic considerations’ in Chapter 6, ‘A Holistic Theory of Evolution’ on page 525.
Taking an example from the Encyclopædia Britannica, a northern timber wolf is an animal
that lives in the Canadian subarctic.

The Canis lupus is a species of the genus Canis, which in turn is a member of the subfamily
Caninae.

There are in all twenty principal levels of classification in biology, each level being given a
name that is the attribute name for an example of the class at the next level up. It is possible
to visualize that all occurrences of all the relations at each level could be joined to form one
gigantic table of all types of living beings on Earth. Using the example of our northern timber
wolf, one row in such a table, turning it round on its side, is illustrated in Table 2.17.

We can, of course, apply the model to the universe of discourse, all knowledge. Librarians
and writers of encyclopaedias have various methods of classifying and organizing knowledge
so that it can be retrieved quickly and effectively. All these can be handled by IRL, a situation
that can be illustrated with Dewey’s Decimal Classification System, widely used by public li-
braries throughout the world. This system is essentially a single hierarchy with limited cross-
referencing capabilities. The highest level of classification is a very broad subject category.
The attribute name for this first level is ‘class’, which has both a name and a number. Table
2.18 gives this highest level.

Class name Canis lupus 
Attribute name Subspecies Common name
Attribute value Canis lupus occidentalis Northern timber wolf

 Table 2.15: An example of a subspecies

Class name Caninae
Attribute name Species Common name
Attribute value Canis lupus Wolf

 Table 2.16: An example of a species
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Class name Living beings
Attribute name Attribute value

Kingdom Animalia
Subkingdom Metazoa
Phylum Chordata
Subphylum Vertebrata
Superclass Tetrapoda
Class Mammalia
Subclass Theria
Infraclass Eutheria
Cohort Ferungulata
Superorder Ferae
Order Carnivora
Suborder Fissipeda
Superfamily Canoidea
Family Canidae
Subfamily Caninae
Tribe (Null)
Genus Canis
Subgenus (Null)
Species Canis lupus
Subspecies Canis lupus occidentalis

 Table 2.17: Biological classification

Class name Knowledge
Attribute name Class no. Class name

Attribute values

000 Generalities
100 Philosophy and related disciplines
200 Religion
300 The Social Sciences
400 Language
500 Pure Science
600 Technology (Applied sciences)
700 The Arts
800 Literature (Belles-lettres)
900 General geography and history

 Table 2.18: Top classes in Dewey’s Decimal Classification System
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Each of these classes is broken down to a second level of classification called ‘divisions’.
For example, the domain of values for the social sciences class is given in Table 2.19.

These divisions are further subdivided into nine subclasses called ‘sections’, the ones for
the education division being given in Table 2.20.

Below this level each division has a number of further levels of analysis, depending on the
number of books at the particular level being classified. So if you wish to find a book about
space-time you will need to walk down the library to the shelf marked ‘530.1’, if you are in-
terested in the scientific aspects of the subject, and to the shelf labelled ‘115.4’, if it is a more
philosophical viewpoint that you wish to have. So by walking into any library or bookshop
anywhere in the world, it is easy to see that the physical universe does not provide the overall
context for all knowledge. Space, time, and matter have no special place in IRL any more than
these subjects have in libraries and bookshops.

Class name The Social Sciences
Attribute name Division no. Division name

Attribute values

310 Statistics
320 Political Science
330 Economics
340 Law
350 Public administration
360 Social pathology and sciences
370 Education
380 Commerce
390 Customs and folklore

 Table 2.19: The social sciences divisions

Class name Education
Attribute name Section no. Section name

Attribute values

371 The School
372 Elementary education
373 Secondary education
374 Adult education
375 Curriculums
376 Education of women
377 Schools and religion
378 Higher education
379 Education and the state

 Table 2.20: The education sections
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On the other hand if you wish to find some knowledge about knowledge the chances are
that you would not need to move far from the entrance to the library. For Melvil Dewey gave
knowledge about knowledge the very first code in his system, namely ‘001’. In later editions
of the system this section has been further subdivided. For example ‘information and com-
munications’ is coded ‘001.5’ and ‘data processing’ ‘001.6’. 

So how would any books about the Unified Relationships Theory and Integral Relational
Logic be classified in this system? IRL transcends all categories, including the section ‘001’.
As it happens, Dewey left the category ‘000’, Generalities, unallocated. So this would be an
admirable category for books on IRL that model the Totality of Existence and thus cannot
themselves be categorized.

Aggregation relationships
The most obvious example of an aggregation relationship is that between physical aggregates.
For example, protons, electrons, and molecules are parts of atoms, which are parts of mole-
cules, and so on. But aggregate relationships are not necessarily physical. A section is part of
a department, which is part of a division, which, in turn, is a part of a company, which could
be part of a conglomerate. And all these companies and conglomerates make up the business
world as a whole.

Not surprisingly, an aggregation relationship is called ‘a-part-of’ relationship, in contrast
to ‘a-kind-of’ relationship in class hierarchies. The essential difference between these two
types of hierarchies is that while a generalizing relationship associates classes together, an ag-
gregate relationship associates instances of classes with each other.

We sometimes use different words to distinguish entities that are participating in these two
types of hierarchy. For example, the class Chemical element has just over 100 different sub-
classes that can be organized in the periodic table according to the number of electrons and
the way that they relate to the other particles, illustrated in Figure 2.13 on page 215. When
viewed as objects, these elements are atoms. But we don’t normally say that oxygen is a kind
of an atom or that a proton is a part of an element; we are more likely to say that oxygen is a
kind of an element or that a proton is a part of an atom.

Another way of distinguishing generalization and aggregation hierarchies is to note that in
a class hierarchy, the subclasses are mutually exclusive. Thus a type of element is hydrogen,
oxygen, or one of the other 100 elements. An element cannot be both hydrogen and oxygen.
So a generalization relationship is sometimes called an ‘or-relationship’. An aggregation rela-
tionship, on the other hand, is an ‘and-relationship’. An atom consists of a number of elec-
trons, protons, and neutrons.

Aggregation relationships are best shown in diagrammatic form. Figure 2.8 shows one
such diagram, using the notation of object-oriented modelling.
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Evolutionary relationships
So far we have looked at how ‘hasa’, ‘isa’, ‘a-kind-of’, and ‘a-part-of’ relationships form hier-
archical structures. But many other types of relationship also form hierarchies. The most ob-
vious of these is the relationship between the species, not from a generalization perspective,
but through time. For as Arthur Koestler pointed out, we can see hierarchies in nature, both
by taking a snapshot in time and by looking along the arrow of time.47
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Solar system

Sun Planetary
system

Self-reproducing
life form

Inanimate
object

Cell

Molecule

Atom

Electron Neutron Proton

 Figure 2.8: Aggregation hierarchy
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We can call such relationships between the species ‘has-evolved-from’. The development
of ideas is another evolutionary process that clearly displays a hierarchical structure. Not that
new ideas suddenly appear fully formed overnight. There is often a considerable length of
time between when ideas are fuzzy and when they become clearly articulated.

 We can see a similar phenomenon in the evolution of the species. As human beings have
evolved from the apes, palæontologists have discovered many ‘fuzzy species’, such as the Ne-
anderthals, as we see in Table 10.2, ‘The genera and species in subtribe Hominina’ on
page 766. Yet, while the Neanderthals have disappeared, both human beings and the apes,
from which we have evolved, still exist. So it is with ideas. When an idea becomes fully ma-
ture, the idea or ideas from which it evolved do not cease to exist. It is only the fuzziness that
disappears.

Another type of hierarchical relationship is the family tree showing the way that families
evolve. We shall look at this in a little more detail as it introduces another way of depicting
hierarchical relationships. The basic relationships between people in a family tree are the
complementary pair ‘is-a-child-of’ and ‘is-a-parent-of’. These can be further subdivided into
‘is-a-son-of’, ‘is-a-daughter-of’, ‘is-a-mother-of’, and ‘is-a-father-of’. There are of course
many other relationships between people, such as brothers and sisters, uncles and aunts,
grandparents and grandchildren, and so on. And there are also relationships between these
relationships. But to keep this discourse simple, let us restrict our attention to the relation-
ships ‘is-a-child-of’ and ‘is-a-parent-of’.

So how can we depict these relationships in a class diagram? When showing the hierarchi-
cal structures of generalization and aggregation relationships above, we were able to clearly
identify unambiguous classes. But this is not possible in a family tree, for a person can be both
a parent and a child. There is thus only one class in a family tree, that of person. To show the
different relationships between these persons, we need to introduce the idea of roles. In gen-
eral, classes of entities play particular roles in relationships.

The way that this is done in a class diagram in object-oriented modelling is illustrated in
Figure 2.9. Here the roles of parent and child are depicted at the ends of the line showing the
relationship. The number 2 at the parent end indicates the multiplicity of the relationship.
Similarly, the black circle at the child end indicates that a person can have zero or more chil-
dren. Other relationships, such as brother and sister, can be shown in a similar manner on
such a class diagram, but it is not easy to visualize all these relationships from such a diagram.

Person parent

child

2

 Figure 2.9: Class diagram for a family tree
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To show the hierarchical nature of a family tree using the notation of object-oriented mod-
elling, it is necessary to create an instance diagram rather than a class diagram. As its name
implies, an instance diagram shows the relationships between particular members of one or
more classes.

Figure 2.10 shows such an instance diagram where all the instances are examples of the
Person class. However, rather than restricting this diagram just to hierarchical relationships,
we also depict a few nonhierarchical relationships, which helps lead us into the next section.

There are, no doubt, other types of hierarchical relationship. But the purpose here is not
to enumerate them, for to do so would be using IRL rather than describing it. Indeed, in a
way, this is what we have been doing in this section on hierarchical relationships. By showing
how to use the basic constructs of IRL, I am describing some of its more advanced features.
There probably is no limit to this process. I am sure that it is possible to continue to refine
IRL by continuing to use the simple principles I have outlined above. But there is little point
in doing this. For, if we are to return Home to Wholeness, at the end of all this analysis, we
shall need to give the whole thing up, as we see in Chapter 4, ‘Transcending the Categories’
on page 243.
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 Figure 2.10: An instance diagram for a family tree
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Nonhierarchical relationships
If a group of relationships do not form a hierarchical structure, it follows from the Principle
of Duality, described in Section ‘The Principle of Duality’ in Chapter 3, ‘Unifying Opposites’
on page 225, that they must form a nonhierarchical structure. Such structures are not so easy
to describe and depict because they quickly lead into confusion and complexity, as illustrated
by a section of Douglas R. Hofstadter’s semantic network in Figure 2.11,48 which can be
compared with Figure 2.6, ‘Tony Buzan’s hierarchical mind map of the mind’ on page 200.
So such relationships are not so useful when it comes to organizing all knowledge into a co-
herent whole. Nevertheless, they exist and must obviously be represented in IRL like every-
thing else.

In this section, we look at just a few such structures. Again, it is no doubt quite possible
to classify nonhierarchical relationships in different ways. But such a classification would not
add anything of significance to IRL itself.

Matrices
Anyone who has tried to manage a filing system at home or in the office, whether manually
or on a computer, will know that the hierarchical model has its limitations when it comes to
organizing knowledge or information. It is not infrequent that a document to be filed has two
or more attributes that belong to hierarchical structures that are not contained within each
other. In other words, there are nonhierarchical associations between classes, which we now
need to consider. 

In a physical filing system, these relationships are not easy to handle, because a document
cannot be in two files at the same time. However, in an electronic database, these multiple
hierarchies can be handled quite well.

To take a simple example, it is not uncommon on a personal computer to want to store
documents both by subject and author. Choosing one option can often make finding docu-
ments by the other route quite difficult. Most operating systems recognize this problem and
provide facilities, albeit rather simple, for finding documents that can be hidden away in the
most obscure folders or directories. The Mac OS file management system is one operating
system that provides such facilities. Through its alias capability, it is possible to access the
same information via several different classes, called folders in Mac OS. There are similar fa-
cilities in Windows, UNIX, and Linux.

Another limitation of the hierarchical model is in the management of organizations. For
example, a company could be organized by function, by product, or geographically. As there
can only be one primary hierarchy, some companies have developed a system of matrix man-
agement to explicitly recognize the interrelationships between the different hierarchies. As a



212   PART 1: INTEGRAL RELATIONAL LOGIC

result, a systems manager in a large organization could well report both to a local branch man-
ager and a functional manager in another location, as I did in the mid-1970s in an IBM sales

Figure 2.11: A tiny portion of Douglas R. Hofstadter’s ‘semantic network’



CHAPTER 2: BUILDING RELATIONSHIPS   213

office. Conversely a manager could have two hats. He or she could be both a sales manager
and a location manager responsible for both business issues and the health and safety require-
ments of a building.

In the 1990s, as part of the reengineering of many companies, matrix management become
widespread, with the extensive reduction of middle management. Here, traditional functional
managers are replaced by process managers, who are responsible for the processes of the busi-
ness, very much oriented towards customer requirements. The other side of the matrix con-
sists of resource managers, who are responsible for the resources of the organization,
principally human beings. The difference between these two types of management is that “A
resource owner has people but no money, and a process owner has money but no people.”49

The term matrix management is used because a matrix is often a convenient way of repre-
senting interlocking hierarchies. For example, if we wanted to know how various product
groups were selling in different locations or how well salespersons were doing in selling vari-
ous products, this information could well be presented in matrix form.

It is important here to make a clear distinction between tables as relations in IRL, and ta-
bles as matrices that could be extracted from tables in relational form. In relational theory and
in SQL, the major language used to manipulate relations, all operations on relations result in
another relation. In mathematical terms, the relational algebra underlying SQL is closed; re-
lations form what is called a group in mathematics. This means that to present information
in matrix form this must be done outside of SQL by such applications as report generator
programs.50

Integral Relational Logic makes another distinction between relations and matrices that it
is important to be clear about. Normally relations and matrices are regarded as just two forms
of data structure, each relevant for a particular purpose. However, they do not bear a sym-
metrical relationship to each other. It is possible to represent the data in a matrix in relational
form, but it is not necessarily possible the other way round. To illustrate this, we can consider
a magic square, called MATRIX, which could be one of the nine squares in a Sudoko puzzle.

This magic square can be represented as a relation in a number of ways. First of all, two
relations can be formed consisting of either rows or columns. In this case the values of the
attributes are vectors as illustrated in Table 2.21.

Both of these relations can be further divided into three more relations, one for each row
or column. The entity names of these relations would be the attribute names of the row and
column relations. The attribute values in this case are then scalars rather than vectors. There

8 1 6
3 5 7
4 9 2
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is thus a hierarchical relationship between these different relationships. But both the column
and row sets of relationships can also be combined into a common relationship, as shown in
Table 2.22.

In general an n-dimensional matrix can be analysed into n levels of relations in n! different
ways. But because the analysis eventually joins up into a single relation whose rows represent
individual cells in the original matrix, the hierarchies join up to form a network or lattice.
Figure 2.12 illustrates this simplest form of network, derived from the relationships between
the different relations decomposed from a two-dimensional matrix.

The example of a magic square is perhaps the simplest example of matrix. But there are
many other examples, perhaps the most familiar being the periodic table in chemistry, illus-
trated in Figure 2.13.

The advantage of the matrix over the relational form is that in a matrix the attribute names
of each element in the array are implicitly determined by their position, whereas in a relation-
al representation they need to be explicitly stated. This is but one example of the way that IRL
makes implicit data explicit in order to demonstrate the underlying structure of the data. In
practice, of course, such explicitness often becomes an encumbrance and it can be dropped.

 Table 2.21: Matrix relation by rows and columns

Class name MATRIX
Attribute name Attribute value

MATRIX[ 1;1] 8
MATRIX[ 1;2] 1
MATRIX[ 1;3] 6
MATRIX[ 2;1] 3
MATRIX[ 2;2] 5
MATRIX[ 2;3] 7
MATRIX[ 3;1] 4
MATRIX[ 3;2] 9
MATRIX[ 3;3] 2

 Table 2.22: The relation MATRIX by cells

.

Class name MATRIX
Attribute name Attribute value

MATRIX[ 1;] 8 1 6
MATRIX[ 2;] 3 5 7
MATRIX[ 3;] 4 9 2

Class name MATRIX
Attribute name Attribute value

MATRIX[ ;1] 8 3 4
MATRIX[ ;2] 1 5 9
MATRIX[ ;3] 6 7 2
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Other relationships
There are countless other nonhierarchical relationships, but there is no need to include them
formally; doing so would add nothing to the framework for the synthesis of everything that
is Integral Relational Logic. As far as the framework is concerned, all we need to do is to es-
tablish the existence of such relationships, not to classify all of them.
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 Figure 2.12: Basic network
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So let us just outline a few of these relationships from the perspective of IRL. For example,
‘is-attracted-to’ is a relationship that denotes the gravitational pull between physical bodies;
the ‘action-at-a-distance’ that Leibnitz and the French Cartesians found such difficulty in ac-
cepting when Newton published his Principia in 1687.51 The French still had not accepted
Newton’s natural philosophy when Voltaire attended Newton’s funeral in 1727, as he tells us
rather ruefully in his Letters on England.52 Since then, the scientists have identified other types
of field, as they are now called. Electromagnetic fields are now generally accepted. However,
Rupert Sheldrake’s concept of morphogenetic fields53 has suffered a similar fate to Newton’s
concept of gravitation. For instance, John Maddox, the then editor of the pre-eminent scien-
tific journal Nature, called Rupert Sheldrake’s A New Science of Life, published in 1981, “This
infuriating tract ... is the best candidate for burning there has been for many years.”54 From
the perspective of IRL, we can regard all these different fields as just special types of relation-
ship.

But there are many other types of relationship, which could in principle be included in a
formal model if this were required. These include:

Lies-between
Is-larger-than
Is-married-to
Loves
Influences
Is-supplied-by
Employs
Is-the-niece-of
Contains
These are examples that are easy to classify. But as we dive ever deeper into the Ocean of

Consciousness, described in Chapter 4, ‘Transcending the Categories’ on page 243, we dis-
cover a multitude of other relationships, some of which must remain a mystery. For instance,
subtle healing energies and extrasensory perception, being explored by Marilyn Schlitz55 and
Dean Radin56 of the Institute of Noetic Sciences. 

A system of coordinates
It is now time to stand back to see where we are in the exposition of Integral Relational Logic.
We have looked at how we can organize our conceptual knowledge of any particular domain
of discourse that we might need to consider. We can represent any of these domains of dis-
course by the universal set in conventional logic.

All these domains of discourse have the same structure when analysed into parts, which we
can describe as a network of hierarchical relationships. The domain of discourse for the To-
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tality of Existence, the Universe as a whole, includes all other domains of discourse. It is rep-
resented in IRL by a universal set that consists of ‘all universal sets’. We can therefore see that
the structure of the manifest universe is the structure of all these universal sets, which is no
different from any other.

This leads us to see that the Universe has a very simple unified structure, which we describe
in this way:

This statement answers the fourth of the seven principal questions that led to IRL, listed
in the Prologue on pages xxxvi and lxxv. The life-forming question I asked myself at sixteen
years of age, when I was becoming increasingly sceptical about the atomistic foundations of
science and the big bang theory, was: “What can we know about knowledge that we don’t yet
know, that is beyond the frontiers of science at any one time?” The answer is that we can
know its deep underlying structure prior to interpretation by a knowing being.

The significant point about this statement is that it is not dependent on any interpretation
that we might make of the data patterns of our experience. We can therefore consider it part
of the data model in IRL at the ontological level of the foundations, illustrated in Figure 1.51
on page 172. The data model is thus universally applicable; it is not tied to any one culture,
paradigm, or period of time; it is eternally true. It is the data model that reveals the underlying
design of the whole Universe.

The simplicity of the deep underlying structure of the Universe might make it seem that
it is hardly worth pointing out. Isn’t it obvious for all to see that the Universe contains only
arborizing and reticulating, hierarchical and nonhierarchical relationships? For nothing
else is possible. The boxed statement above is a description of the utmost abstraction, which
may well be considered by many as rather trite and meaningless. Arthur Koestler was fully
aware of this problem in his own studies of these very abstract patterns. At the Alpbach sym-
posium of 1968, called ‘Beyond Reductionism’, he said:

This almost universal applicability of the hierarchic model may arouse the suspicion that it is logically
empty; and this may be a further factor in the resistance against it. It usually takes the form of what
many call the ‘so what’ reaction: ‘all this is old hat, it is self-evident’—followed by the non sequitur ‘and
anyway, where is your evidence?’ Well, hierarchy may be old hat, but I would suggest that if you handle
it with some affection, it can produce quite a few lively rabbits.57

One of the lively rabbits that this universal model has produced since the 1960s and 70s is
a modelling method that information systems architects are using to replace many of the jobs
previously done by people by computers. For if it were not for the unified structure of the

The underlying structure of the manifest 
Universe is an infinitely dimensional 
network of hierarchical relationships.
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Universe, it would not be possible to use exactly the same method in all industries and in all
sections of these industries, where we are using the word industry to include governments and
any other type of organization.

Thus the unified structure of the Universe is a major cause for many millions of people in
the world today being unemployed. This is not something abstract and intangible; it is very
real and very painful for all those involved, including their families. We look at the prospects
of resolving this critical issue in Section ‘The work ethic’ in Chapter 14, ‘The Age of Light’
on page 1144.

Conversely, the unified structure of the Universe enables us to see the Ultimate Cosmic
Vision, which leads quite naturally to a state of exquisite joy and bliss, when all fears die. So
far from disparaging the simplicity of the model, it is to be welcomed with open arms.

All this is happening because the structure of the human mind reflects the underlying
structure of the Universe as a whole. If this were not so, we would not be able to learn any-
thing about the world we live in. Furthermore, it is because of this unified structure that it is
possible to create a synthesis of everything. So those physicists who are trying to create a grand
unified theory of the Universe using esoteric mathematical methods are clearly mistaken. The
Universe is not a bit like they believe it to be.

As I have said, the statement describing the unified structure of the Universe is a part of
the data model in IRL, free of all interpretations. In practice, we can use this data model to
create a semantic model of the Universe, which does contain interpretations of the world we
live in. This contains knowledge about knowledge, and can thus be considered the epistemo-
logical level in the foundations of all knowledge.

Unlike the data model, the semantic model is neither unchanging nor is it universally true.
It just provides us with a view of the Universe at any one time. As our experiences change and
our learning develops, we sometimes need to make changes to the semantic model. So no one
can claim that their interpretations are any more valid than anyone else’s; none of us are in-
fallible. Indeed, even this description of IRL is still changing, over three decades since it began
to emerge in consciousness.

To ensure that the semantic model is well organized, we can define a system of coordi-
nates for the model. This system of coordinates provides us with a multidimensional frame-
work for all our knowledge, rather like Descartes’ system of coordinates provided him with a
framework for studying geometrical structures in Euclidean space in an algebraic way. This
is made most clear when we see that the Latin root of the word coordinate is com- ‘together
with’ and ōrdināre ‘to set in order’, having a PIE-base that is also the root of harmony, artist,
reason, read, and arithmetic. So as coordinate means ‘to order together’, IRL provides us with
a method for organizing all our thoughts into universal order.
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I must emphasize here that this framework is only for the semantic model; it is not the
framework for the conceptual model as a whole. That is provided by both the data model,
only one part of which I have described so far, and the semantic model. I describe the second
part of the data model in the next chapter and the semantic model here.

The semantic model for all knowledge in all cultures and disciplines at all times has the
same two forms as any model that we might create of a particular domain of discourse: a
graphical and a tabular form. The graphical form consists of all the class diagrams that we can
draw of each domain of discourse that we consider at any one time.

However, if we were to draw all the class diagrams that we can see, it would be a gigantic
diagram and be quite incomprehensible when viewed as a whole. It is thus not possible to dis-
play it on paper. It would be theoretically possible for a computer system to manage all this
information and to display it in parts, but, as yet, I have not seen a tool of sufficient generality
and flexibility to do this. 

There is, however, a simpler method of describing the system of coordinates, even though
it does not display all the interrelationships that a class diagram does. In Table 2.9, ‘Some en-
tries from a telephone directory’ on page 193, I showed that a relation has both a heading and
a body. I have been distinguishing these two parts by italicizing the heading: the class name
and the attribute names. It is these class and attribute names that form the system of coordi-
nates for IRL. In a relational database system, this information is sometimes loosely called
metadata because it provides information about the information contained in the database.

Similarly, we can call the system of coordinates for IRL a metamodel. But curiously, this
does not lead into a process of infinite regress. Because the metamodel is knowledge like any
other, it too can be represented in terms of relations in the model. This is most clearly illus-
trated with the catalog in a relational database management system, which consists of a num-
ber of tables formed in exactly the same way as all other tables. In IBM’s DB2, for example,
two of these tables in the catalog are called SYSTABLES and SYSCOLUMNS. This is where
the basic data about data is stored. In a similar fashion, MySQL stores metadata in the infor-
mation schema, also called a data dictionary or system catalog

In IRL, we can call the equivalent tables, Class and Attribute, respectively, shown in Ta-
bles 2.23 and 2.24. They contain information about every single class and attribute in IRL. 

Class name Class 
Attribute name Relation name # cols

Attribute values

Class 2
Attribute 5
Person 4
Polygon 3

 Table 2.23: Class relation
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This structure thus overcomes a major objection to the Unified Relationships Theory, ex-
pressed by Christian de Quincey in 2001, then the managing editor of the Noetic Sciences Re-
view, the journal of the Institute of Noetic Sciences. In a critical appreciation of Ken Wilber’s
A Theory of Everything, he says that the genuine theory of everything is impossible: 

Because you cannot create a model or a map that contains itself. Where, for example, would the four-
quadrants model fit into the four-quadrants model? Mathematical and logical proofs developed by
Bertrand Russell and Kurt Gödel—along the lines that no set of all sets can itself be a set of the same
logical category, type, or level—invalidates the claim. Both Alfred Korzybski and Gregory Bateson
immortalized this dilemma with the phrase “the map is not the territory.” In this case (Wilber’s TOE),
not only the map, but more crucially, the consciousness that created the map, cannot be found in its
own creation. To attempt to make room for it would involve us (and Wilber) in a logical infinite
regress. This meta-critique applies to any TOE, of course, not just Wilber’s.58

In practice, it is not necessary to spend much time developing the semantic model in a for-
mal sense, as an information systems architect in business would need to do. To feel complete
with this aspect of the model, it is quite sufficient to know that it exists. After all, even though
we began this experiment in learning by imagining that we are machines and nothing but ma-
chines, we are, nevertheless, human beings, able to use our intuition in a manner that com-
puters cannot. So there is no need to make everything explicit, even though it is theoretically
possible to do so.

Class name Attribute
Attribute name Attribute name Relation name Type Domain Derivation

Attribute values            

Relation name Class Text Anything  
# cols Class Integer >0  
Attribute name Attribute Text Anything  
Relation name Attribute Text Anything  

Type Attribute Text Text, numeric, 
graphic etc  

Domain Attribute List, range etc Domain  
Derivation Attribute Function or rule Derivation  
Name Person Text Name  
Picture Person Graphic Human faces  
Sex Person Text male, female  
Age Person Integer 0-125 years  
Name Polygon Text n-gon  
# sides Polygon Integer >2  
Sum of internal 
angles Polygon Real multiples of π in 

radians
(# sides-2) 
π 

 Table 2.24: Attribute relation
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Having described the basic framework for the theory of everything, this does not, as it
stands, help us to live in Love and Peace by ending the war between science and religion. To
do this, we need to dive much deeper into the Cosmic Psyche, thereby unifying all opposites,
including the formless Absolute and the relativistic world of form. This we shall do in the next
two chapters.




