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1

Introduction

This is a companion paper to a published paper on General Schemas Theory and Systems Engineering
Practice (Palmer 2019k). It builds on a series that discussed the Foundations of Systems Engineering
Theory (Palmer 2019l-o) originally written when Systems Engineering Theory (SE Theory) was originally
announced at an INCOSE workshop in 2015 (Collopy 2015). In this paper several special subjects
concerning Schemas Theory related to SE Theory will be explored. After a short recap concerning the
Development of Schemas Theory, we will consider the relation of Schemas Theory to Semiotics, and then
the elaboration of a Sketch of a meta-theory Schemas, and then finally a development of how Schemas
fit into the context of the Western worldview through a relation to its fundamental duality between Logos
and Physus. These deep dives into special subjects raised in the Schemas Theory Tutorial
(http://schematheory.net) given in 2014 at both Incose.org and ISSS.org conferences and again in 2019 at
the ISSS.org conferences at the prompting of James Martin (2000, 2006), the past chairman of the Systems
Science Working Group of INCOSE.

2

Grounds of Schemas Theory

In the first part of this paper (Palmer 2019k) we explored the mathematical underpinnings of Schemas
Theory which is based on Pascal’s Triangle. We posited the S-prime Hypothesis which identifies a hierarchy
of 10 schemas and a rule that there are two schemas per dimension and two dimensions per schema. We
gave the general definitions of the schemas as seen in Table 1.
2
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Table 1: Cursory Definitions of the Schemas in S-prime (S’) Hypothesis

Schema

Meaning

Pluriverse
Kosmos
World

Superstructure past all determinate discrimination
Largest discriminable thing
Largest set of human projected coherences of perspectives based on
a common language and culture
Domain
Sets of disciplined and coherent perspectives rigorously maintained
Meta-system Environments or situations encompassed by horizons
System
Objects and their relationships seen as gestalts within boundaries or
upon a common ground
Form
Shapes of figures of the different kinds of tangible things
Pattern
Mixtures of discriminable elements to produce ordered variety
Monad
Lowest isolatable element at an emergent ontic level
Facet
Non-isolatable characteristic of the isolatable element
There is a hierarchy of nested Schemas which go from the -1 to 9th dimensions which are holonomic in as
much as they participate in two dimensions at once with Janus faces (Koestler 1983) looking up and down
toward higher and lower dimensions within in each schema.

Figure 1. Schemas Theory S-prime hypothesis

2.1 Grounds of the Theory
If we want to Ground this Theory then it behooves us to look at the relation between Semiotics and Images
as developed by Deleuze. And then we can also develop the theory by looking at the Meta-level
description that is common to all Schemas at a meta-level above the level of the schemas themselves. If
Systems and Forms and Patterns, etc. are Meta-level 1 from the actual embodiments (Meta-level 0) of the
schemas in experience, then the Schemas are a theory at Meta-level 2. But we can then sketch what is
3
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common to all Schemas at Meta-level 3 in what we call the Schematic Sketch. Then grounding of the
theory of Schemas once it is defined comes from connecting it to the structure of the dualities in the
Worldview the most basic of which is Logos/Physus duality in which Nomos is the middle term. Grounding
here means giving the theory a ground within the worldview in relation to its structure. Deleuze
differentiates between Founding and Grounding. Foundations are set on top of the Ground based on the
search for bedrock. We found Schemas Theory by postulating the S-prime hypothesis. And we can see it
in relation to the SE Theory through the F-prime hypothesis that seeks multiple foundations Systems
Engineering as shown in our papers on Systems Engineering Theory (Palmer 2019l-o). F-prime hypothesis
sees Kenneth Lloyd’s Foundations of Systems Engineering2 model and Schemas Theory as complementary.
But here we are talking about the multi-foundations of Systems Engineering which augments SE Theory
which are basically positing bridges to other disciplines outside of Systems Engineering. So Schemas
Theory is seen as part of the multiple foundations for the Systems Engineering Discipline along with the
Theory of Systems Engineering that is seen as the basis for Systems Engineering Practice. But then there
is the question of what founds Schemas Theory itself. Here we appeal to Mathematics and single out the
Pascal Triangle as giving a mathematical foundation. Pascal’s Triangle is a simplification and generalization
of the definition of the Simplicies that we see elaborated in Euclid’s geometry which defines two and three
dimensional figures. But we look at Euclid’s Geometry as being a semiotic system rather than a
geometrical system. The word for point in Greek is sign and the word for line in Greek is trace. Seeing
Euclid’s Geometry as a definition of a Formal Semiotic System as well as a Mathematical Geometrical
System allows us to comprehend the fully diacritical essence of Semiotics going beyond the semiotic
theories (Eco 1976) of both F. de Saussure (1992) and C.S. Peirce (2006) in terms of rigor3. However, what
Deleuze emphasizes is the relation between Signs and Images in his work on Cinema4 (2005ab). And it is
clear that just as Euclid’s Elements uses the straight edge and compass as tools for doing proofs, so to it
uses both text and figural images to establish its proofs. And geometrical images are established through
the undefinables5 of point, line, surface, solid, hunk, etc. Thus, the geometrical and semiotic undefinables
which appear unexplained in the axioms are what gives rise to the interpretation of Geometry as
something that is more concrete and visualizable than merely signs and traces. It is the undefinables that
contribute our ability to have images of Geometry. So, semiotics and images conferred by the imagination6
are key to understanding the complete Euclidian system that gives rise to the Pascal Triangle extension of
the simplicies as well as the Pascal Tetrahedron which is key for understanding the cubic and cross
polytopes as they extent also to higher dimensions. Semiotics and Images are intertwined and the
Semiotics appears as a symbolic system like language or more formally like Euclidian Geometry which
exercises the Imagination to produce images of Platonic Forms. We complete the Lacanian Registers (Van
2000) by mentioning the Real which appears when we actually do proofs by hand in which we inscribe
ideal geometrical figures as representations that are embodied in the material world. They may also be
embodied in physical models. But these representations and models when they are displaying structures
established in by the Pascal Triangle are showing us pure order (nomos). On the one hand is the linguistic
description of the Euclidian proof and on the other hand is the physical representation that show us the
duality between Physus and Logos. But these conspire together to produce an approximate image of order
(nomos) that appears in the interspace between Logos and Physus through their interaction. We can use
2

Unpublished manuscript. http://wattsystems.com
See also the Semiotics of Hjelmslev that was important to Deleuze. https://www.wikiwand.com/en/Louis_Hjelmslev Hjelmslev,
Louis. Prolegomena to a Theory of Language. Madison: U. of Wisconsin P, 1969. Hjelmslev, Louis. Résumé of a Theory of Language. Madison:
The University of Wisconsin Press, 1976. Hjelmslev, Louis, Hans J. Uldall, and H J. Uldall. Outline of Glossematics: A Study in the Methodology of
the Humanities with Special Reference to Linguistics. Copehagen: Nordisk Sprog-og Kulturforlag, 1967
4 Deleuze, Gilles, Hugh Tomlinson, and Barbara Habberjam. Cinema: 1. London [etc.: Continuum, 2005. Deleuze, Gilles, Hugh Tomlinson, and
Robert Galeta. Cinema: 2. London [etc.: Continuum, 2005.
5 In terms of the axioms.
6 See Lyotard, Jean-Franois. Discourse, Figure. Place of publication not identified: Univ Of Minnesota Press, 2019.
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this interaction to define logic as the Physus of the Logos, and schemas as the Logos of the Physus. This
chiasm between the duals of Physus and Logos then allows us to situate the schemas within the structure
of the Western worldview. These duals are the root of a progressive bisection by which a series of dualities
appear within the worldview each of which has a different nondual of Being associated with it.

Figure 2. Levels of World – Duals and Nonduals
This progressive bisection appears within the Ratio phase of the Divided Line. Order and Right are related
to Representable Intelligibles of Plato or the Episteme type of knowledge of Aristotle. Good and Fate are
related to Non-representable Intelligibles of Plato and the Sophia type of knowledge of Aristotle. Source
and Root appear to transcend the Suprarational limit of Nous and thus go beyond the Divided line into a
Transcendent realm. The progressive bisection takes off from the fundamental features of materiality
within SpaceTime which are Information, Energy, Entropy and Mass. It climbs through the progressive
bisection that emanates from Physics as the Meta-physical realm.

Figure 3: Divided Line of Plato and Aristotle
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Figure 4. Nondual Order
It has been noted that mathematics is unexpectedly effective at producing theories that match the
structure of nature. In the Western worldview order has always been the most basic nondual of Being.
Along with Right it appears in the Ratio phase of the Divided Line associated with Representable
Intelligibles and Epistemic knowledge of Science. Good and Fate as higher nonduals of Being exist in the
Ratio phase of the Divided Line associated with Non-representable Intelligibles and Sophia of Virtues as a
kind of wisdom (kenning). At the limit of the Divided line is the supra-rational verge denoted by Aristotle
as Nous. Beyond that limit is the Source and the Root as further nonduals of Being in a transcendent realm.

Figure 5. Meaning of Nondual and the Nonduals of Being
On the other hand, Doxa appears with the Aspects of Being. The phase of Doxa of Grounded Opinion and
Appearances is associated with the aspects of Real and Truth which is called Techne of Poiesis. The phase
of Doxa of Ungrounded Opinion and Appearances is associated with the aspects of Identity and Presence
which is called Phronesis (Judgement) of Praxis. The lower limit of the Divided Line is associated with
Mixture and the trickery of Metis. This boundary appears as contradiction, paradox, absurdity and
impossibility as the mixture intensifies.

6
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Figure 6. Aspects of Being and their Properties in relation to the Formal System and Semantics
The Aspects of Being give us the properties of the formal system through the binary connections of
Identity, Truth and Presence. These generate the properties of consistency, completeness and clarity
(wellformedness) for a formal system. When the formal system is confronted by the Real then three
further properties are produced which are verifiability, validity, and coherence which together produce
meaning and which are formalized as semantics in Model Theory (Hodges 2003, Chang 2014). It turns out
that the result of the Godel Theorems of Incompleteness and Inconsistency (Goldstein 2005, Franzén
2017, Nagel 2014) is that only one of this pair can be Absolute in Pure Being while the other is forced to
be Relative in Process Being. The same is true of Clarity and Coherence, as well as Validity and Verifiability.
It is Hyper Being that appears between the Absolute property and the Relative property. Pure Being of
Parmenides is associated with the present-at-hand of the Epistemic theoretical knowledge. Process Being
of Heraclitus is associated with the ready-to-hand of the practical knowledge of Techne. Hyper Being is
associated with the expansion of the Divided Line as being-in-the-world. Wild Being is associated with the
contraction of the Divided Line as being-in-the-world. Ultra Being is the ultimate contraction of being-inthe-world into a singularity at the fifth meta-level where the phase transition to Existence occurs.
Transcendence of the World Horizon is associated with the ultimate expansion of being-in-the-world.
Wisdom of Sophia is associated with internal existence while Phronesis is associated with the external
ecstatic existence of Dasein. Heidegger rejects the significance of Sophia and so we associate it with
Hiersein of Rilke (2013) in the Dunio Elegies that appears with all the qualities that Heidegger rejects such
as animality, gender, and ethics.

2.2 Kinds of Being
The Kinds of Being are derived from the Ramified Theory of Higher Logical Types as defined by
Russell (2013) and explained by Copi (2011) as applied to Fundamental Ontology in Continental
Philosophy. Husserl’s Phenomenology is purely present-at-hand taking place in Pure Being.
Heidegger kicks off Fundamental Ontology by making Pure and Process Being equi-primordial
as present-at-hand and ready-to-hand ways of interacting with the world. Heidegger7 (1955,
Junger 1950) discovered Hyper Being as Being (crossed out). This was taken up by Lacan (2012)
and confedered in to a crossing out of the Subject and Other. Derrida (2017b) sought to develop

7
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a philosophical understanding of this new kind of Being and called it Differance of differing and
deferring. Merleau-Ponty rediscovered it as Hyper Being in Phenomenology of Perception (2015)
and named it in The Visible and the Invisible (1968) and then went on to define Wild Being as its
dual. Deleuze took up the challenge of developing a philosophy at the level of Wild Being from
Merleau-Ponty’s unfinished work (Low 2000) as Derrida did for Hyper Being as Differance. Their
two philosophies tend to ignore the other kind of Being8 and thus they are a very good index for
the difference between these two dual esoteric kinds of Being beyond Static and Dynamic Being.

Figure 7. Kinds (Meta-levels) of Being
These various kinds of Being can be associated with various types of Mathematics.
Table 2. Kinds and Modes of Being with types of Mathematics and associated Philosophers
Meta-levels
of Being

Kinds of Being

Modes of Being

Types of Mathematics

Philosophers of Fundamental
Ontology in the Continental
Tradition

Ultra Being5

No-hands

oblivion,
obliteration

Singularities

Zizek, Badiou

Wild Being4

Out-of-hand

encompassing

Propensities –
Mandelbrot Set

Merleau-Ponty, Deleuze

Hyper
Being3

In-hand

bearing

Possibilities – Fuzzy and
Rough Sets

Derrida, Sartre, Heidegger,
Lacan, Merleau-Ponty

Process
Being2

Ready-to-hand

grasping

Probability

Heidegger

Pure Being1

Present-at-hand

pointing

Calculus

Husserl, Heidegger

beings

relations to
instruments

relations to
beings

determinate finite
mathematics, like
Groups, Small Sets

ontic emergent hierarchy as
seen from various specialized
disciplines

Prior to Heidegger all philosophies were reified in Pure Being. Heidegger was influenced through Emil Lask
(1999) by Peirce as well as by Dilthey and thus his philosophy has a pragmatic cast. Peirce attempted to

8

However, in Anti-Oedipus Deleuze talks about Differance as Drift and discusses writing as inscription.
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connect logic to life through semiotics and his own early proto-phenomenology. Dilthey (1991) was
interested in distinguishing the human sciences from the physical sciences in terms of the difference
between understanding and explanation. The problematic in Heidegger’s Being and Time came from the
question of the relation between onticity and historicity played out in relation to facticity of Dasein.

2.3 Semiotics
Semiotics is “a general philosophical theory of signs and symbols that deals especially with their function
in both artificially constructed and natural languages and comprises syntactics, semantics, and
pragmatics” [Merriam-Webster]. Schemas are prior to semiotics (Eco 1976) just as they are prior to
number. We need to identify things in our experience as they occupy spacetime before we can count
them. Similarly, we need to identify elements of experience before we can treat them as signs of things
with meaning (Eco 1988). Peirce as founder of semiotics defined a sign (1867) as being composed of the
sign (representation), the representamen (thing or object represented), and the interpretant (meaning of
the representation for an observer). The sign representation is the element in experience that is used as
a sign of something being referred to as an object indicated. The representamen is what is represented by
the sign, i.e., the object referred to. The interpretant is the meaning assigned to the sign by the indication
of the sign that is associated with the object, although it directly appertains to the sign, itself, as its
signification. After Peirce de Saussure9 gave courses on linguistics in the 1890s which were collected and
published by his students which were then elaborated on by Hjelmslev around 192810. Hjelmslev’s work,
although not as well known, was used as the basis for Deleuze’s work on Semiotics in which philosophical
framework of Transcendental Empiricism (Rölli 2016).
We will note that the object itself is what Peirce calls a First, an isolate, within experience. The sign is
called a Second, a relata, because it only has meaning in relation to the representamen that it indicates.
The interpretant is called a Third, a continuity that mediates, in as much as it forms a continuum with the
object referenced through the sign. Peirce believed in absolute continuity as the basis of all experience
(Zalamea 2012, Buckley 2012, Parker 1998). Peirce was concerned with understanding the impact of
Hegelian ‘mediation’ on Kantian epistemology, which he was taking up anew as the basis for Pragmatism
(Anderson 1995). For Peirce, mediation as continuity was seen as the ground on which logic was
connected to experience through semiotics. Peirce was the first to connect logic to its practical use via his
classification of signs (Short 2009, Stjernfelt 2011).
The actual appearance of the object in experience is an image that appears phenomenologically, which is
called a Noema by Husserl (Drummond 1992). The act of intention by which this image is seen is called
Noesis in Husserl’s Phenomenology. Image as presentation is understood to be different from sign as
representation, which may be a linguistic utterance. Deleuze shows that various kinds of images (e.g.,
perception, action, thought, affect) in Cinema are related to the types of signs identified by Peirce (Drohan
2009). Deleuze (2005a), in his structural interpretation of Cinema (Marrati 2012), identified many
different kinds of images, which we will define as an emergent fourth element of experience beyond the
various types of signs identified by Peirce. Deleuze probably gets this distinction between the signs of
Discourse from the Figure in Images from Lyotard (2019). We can see that Image is a Synergetic Fourth

9
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associated with what Deleuze (2005b) calls the Time-Image in Cinema. The Time-image breaks out as a
paradigm shift in Cinema 2 from the various lower dimensional images that appear in Cinema 1 in relation
to the signs identified by Peirce (Deamer 2016). In this sense it is similar to the relationship of Reality
(synergy) identified by B. Fuller as a Fourth Aspect to the lower aspects of ‘Identity as First’ (isolata), ‘Truth
as Second’ (relata) and ‘Presence as Third’ (continuity). (Peirce had thought that Identity, Truth and
Presence were the only Philosophical Principles that existed.) We have extended the Philosophical
Principles to four more beyond the ones that Peirce had identified. It is important to see that the TimeImage that appears in Cinema (according to Deleuze) can be associated with Sense expression in a masslike hyle of presentations of images beyond the set-like kinds of Signs (Atkin 2013) that Peirce (2006)
identifies (Merrell 1997). This fourth synthesis (synergy) can be associated with a non-dual Reality, it is
related to the reuse of elements in higher dimensional polytopes.
The Schemas are articulations of the Zeroth, i.e., empty spacetime that is prior to both the object and the
sign and their interpretations. The Zeroth is not part of Peirce’s Philosophical Principles, but it is the
implicit ground of the separation of all isolates within experience. This Zeroth ground has its own
articulation through the differentiation of emptiness from the void that is incipient to schematic
organizations that render whatever appears on that ground as intelligible. Schemata are intelligible
templates for understanding phenomena that are implicit within this ground and they influence the way
we see the First in relation to the Second in order to confer meaning on the Third that appears within the
Time-Image that is the Synergistic Fourth. The Zeroth of Spacetime (which is transparent) has an incipient
ordering that is then contextualized as schemata when isolates are identified. SpaceTime acts as a chora
(or receptacle) for objects and is the first projection prior to categorization, which indicates that the arising
of the schemas is implicit in the Kantian concept of Schematization. There are further trans-Peircean
philosophical principles beyond the three that Peirce recognized to which we add synergy as a fourth.
Some of these include principles that are beyond the Zeroth, which was introduced by Spencer-Brown
(2015), as well as those added by Fuller (1983), which are Synergy and Integrity, and one pointed out by
Reiser (2006), which is Poise. Beyond these, on each end, are the Singularity (neganary) and the Singular
principles. These Principles summarize the inner structure of the unfolding of Pascal’s Triangle and provide
the basis for understanding the synthesis that occurs in the simplicies generated through the unfolding of
dimensions.

Figure 8. Philosophical Principles
Manifolds take on shape and patterning as presented images in sensory experience and allow us to
perceive what is in the outer world beyond consciousness. We must passively synthesize and then identify
the entity that is embedded in spacetime before we can apply our a priori categorical projections onto it.
The disclosure of the entity in experience that is already synthesized passively is its truth, which we can
cognize through language. The entity becomes present in experience as an ‘appearances of images’ that
10
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is the basis of all our active intentional synthesis. The entity becomes a reality to the extent that we can
explore its internal and external horizons in experience with freedom and without hindrance. Reality is
the limit of these explorations, but it also encompasses the other aspects of Being. Kant presents
schematization as the way that these a priori categories relate to time.
Deleuze adopts the three passive syntheses (Hughes 2011, 2012) from Kant and Heidegger in Difference
and Repetition (Hughes 2009) and suggests that there is a fourth passive synthesis, which is the expression
of Sense (Deleuze 2015) that is prior to these traditional stages of the processing of experience, which are
imagination, memory and cognition (Faulkner 2006). Deleuze elaborates on the Genetic Phenomenology
of Husserl (Welton 2002, Bernet 2001, Larrabee 1974). In Deleuze’s Cinema series these traditional
passive syntheses are represented by the Perception-image (related to imagination synthesis as positing
things), the Action-image (related to memory synthesis as habit), and the Thought-image (related to
cognitive synthesis as reason), which are all part of the Movement-image in tandem with the Affectimage. The foundation of these presentations of images in experience is what Deleuze calls the Image of
Thought, which underlies all our representations through signs. Deleuze is attempting to find a way to get
beyond representational thought to non-representational ways of thinking about the phenomena of
experience that is similar to what Cassirer (1973) proposes in the third volume of Philosophy of Symbolic
Forms. For Deleuze, this is like the transformation from mimetic representational to abstract painting in
art (Palmer 2020a). Deleuze was in search of pure Ideas that were perfect like the ‘thoughts of God’ in
Spinoza but within pure immanence (Deleuze 2012). We can see these images along with their signs as
filling the ‘Empty form of Time’ that Kant proposes as the structure of Schematization in Critique of Pure
Reason. Furthermore, we can map the various elements of the Sign (that Peirce identifies) onto these
passive syntheses. This means that Quality, which is the filling of time with content, would then be
associated with the Time-image, which is a Fourth and thus encompasses the other types of image from
volume 1 of the Cinema series by Deleuze.

Figure 9. Schematization in Kant with their Categories that Deleuze calls ‘Empty Form of Time’ Related
to Sign and Image

11
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We normally think of Quality as specifying the properties of the contents of the Object, which is a Quanta.
But for Deleuze, there is a passive synthesis of the expression of Sense prior to the other syntheses that
specifies the Problematic, which is understood as being akin to a Platonic Idea. This fourth passive
synthesis he proposes relates to the image rather than the sign. And we see that the image can be threedimensional, as in cinema where it is projected in two dimensions of space on the surface of the screen
within one dimension of time, which gives us the illusory continuity of the film as it plays in the movie
theater. We can relate this Time-image to the Fourth of Reality in terms of the aspects of Being. Quality
encompasses the Quanta rather than being the content of the Quanta. In other words, mass is prior to set
and encompasses it in this context rather than being subjugated as content to the quanta of Form. This is
a surprising result, but it allows time to be like the ouroboros that eats its own tail and it gives us a
definition of the fourth moment of time (which could be called the CoNow). This indicates that there is a
symmetry breaking in time that produces the three moments we are used to seeing on a line that indicates
going from future to present to past in the Metaphysical Era. The other elements of time in terms of the
series (First), order (Second) and scope (Third) are thus encompassed by the synergy of the quality of time
(Fourth) that appears in the Time-image.
Bergson (2014) calls this ‘internal time’ implicit in the presented movement image that goes beyond the
spatialization of time: Duration (durée). Deleuze calls it internal difference, which is hierarchically vertical
and implicit and goes beyond external difference, which is homogenously horizontal in extension and
explicit. Cinema then becomes a metaphor (Plato’s cave) for the illusory continuity of the Idea within the
Western tradition, which (in the structural analysis of Deleuze in Cinema 1) is seen as a combination of
images that each contain three types of signs. The key point of Deleuze in his analysis, which gives a
worked example of what he says in Difference and Repetition (Bryant 2008), is that there are four passive
syntheses that process experience, and that the passive synthesis of the expression of Sense is prior to
the traditionally recognized three syntheses of imagination, perception, and thought giving them their
sensory content. Deleuze includes Sense as a passive synthesis because it is also a higher order synergy.
These empty schematizations of time dance in a vortex around the Zeroth of SpaceTime at the center of
this quadrature of passive syntheses. Schemas that evolve from these differentiations of void and
emptiness are the transparent basis for the work of these passive syntheses in the unconscious. Images
as articulations of sensory manifolds are hidden by Traditional Philosophy when described as the passive
synthesis of experience through these noetic faculties. Yet, we can uncover their true essence by applying
the synthesis of Sense introduced by Deleuze (Smith 2012).
In Anti-Oedipus Deleuze and Guattari introduce a different set of passive syntheses of the Unconscious
which are Connection, Disjunction and Conjunction. These are seen as existing within the Unconscious
and give rise to the conscious Passive Syntheses of Sense, Imagination, Memory and Cognition. The
scheme of these passive syntheses of the Unconscious seems to be derived from Schelling in as much as
they are similar to the potencies in as much as they are productive and describe the unconscious of God
prior to the existence of Being. Thus they account for the ontogenesis of the passive syntheses of
consciousness that appear in Genetic Phenomenology11 (Palmer 2015c).
We now understand that spacetime is one whole entity and that schematization must occur at the same
time that space is projected because it cannot be separated from time. Schematization (Rusch 2004) must,
therefore, come prior to the a priori projection cast onto the noumena (thing-in-itself beyond
appearances). Cassirer (1973, 2015) realized that this is a necessary change and used Schematization as
the fundamental organizing principle of his Neo-Kantian philosophy. He even goes so far as to say that the
a prioris and the schematization can change (Friedman 2001) from one era to the next within the Western
11
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Worldview. Thus, Cassirer makes way for the possibility of Emergent Events so profound that they
completely change our way of thinking and the a priori categorization we use to organize experience.

2.4 Meta-level Three Template for a Schema
Here, in General Schemas Theory, we are specifically talking about a ‘mathematical or geometrical
schematization’, as identified by Umberto Eco in Kant and the Platypus (2000), which is different from
other uses of the term schema. The locus classicus of this concept is in Plato’s Timaeus (1959) where he
talks about the two types of triangles (isosceles and scalene right triangles) that produce the Platonic
solids related to the elements (Earth, Air, Fire, & Water). Here geometrical forms are used to describe
minimal articulations of spacetime as a way of producing envelopes in which the qualities of “Platonic
forms” might manifest (Silverman 2002). At this time, we will not go deeply into the genealogy of the
concept of the schema; we merely want to note that it shows up very early in the Western Tradition and
appears prominently in Plato (2016) and Kant (1963), and in Heidegger’s interpretation of Kant (Sherover
1988; Heidegger 1962a) as well as Cassirer (2015). A good source of examples of schemas is
Wittgenstein’s Philosophical Grammar (1991, 2005).
Below we have provided a sketch of a template for a schema so that we may focus on ‘what it is’, which
is a grid of places for entities with a particular type of organizational order that fits into the realm of
Mathematical Category Theory (Spivak 2014). A schema may be thought of as a type of mathematical
category related to the organization of spacetime. Its nesting flows from the fact that mathematical
categories may nest without generating any paradoxes unlike those implicit in the definition of Sets. We
have done an analysis12 of how the first two syntheses of the Unconscious from Anti-Oedipus which are
Connection and Disjunction can be seen as forming a grid which Heidegger calls the Enframing (Gestell)13.
The third synthesis of the Unconscious posited by Deleuze and Guattari which is Conjunction (which means
juxtaposition) is the way positionality is obtained between the elements that appear like Chess pieces on
that grid.
In this sketch a Schema is depicted as a rich mathematical category ultimately based on Kan Extensions
(Kelly 1982, Dubuc 1970), which is the pinnacle of Category Theory (Awodey 2010)14. By ‘rich category’
we mean that it is not only understood as a category, but also as a model that may be optimized and acts
as a template for intelligible SpaceTime organization, which also has computational inputs and produces
outputs as results (Baez 2009). What is being optimized here is the fitting of our model of things to our
experience of the world as it appears articulated in SpaceTime. We will use the term SpaceTime15 when
we are talking about the fusion of both space and time into a singular term as defined in Relativity Theory
as three dimensions of space and one of time. However, this relation between Space and Time can be
reversed chiasmicly as Minkowski16 does to become ‘TimeSpace’ which is three dimensions of time (past,
present, and future) and one of the space of nowhere. We can think of this sketch of the schema as a
12

https://www.academia.edu/44603668/Deleuze_Heidegger_Tutorial_Part_2_Our_Experience_Playing_Chess_with_Death_through_Our_Techn
ology
13

https://www.wikiwand.com/en/Gestell#:~:text=Enframing%20means%20the%20gathering%20together,which%20is%20itself%20nothing%20te
chnological.
14 For more on Category Theory, see the chapter by Kenneth Lloyd in this section of the Handbook of Systems Science (Springer) where the
companion paper to this one is published.
15 https://independent.academia.edu/KentPalmer/Heterochronic-Era
16 https://www.wikiwand.com/en/Hermann_Minkowski

13

Page 14 of 39
‘swiss army knife’ version of the set of possible pre-orders of everything that can exist in Spacetime.
Schemas are related to ‘Schemata’ (Palmer 2018j) in Logic (Corcoran 2006).

Figure 10. Sketch of a Template for a Schema
Each Schema is a whole with its own inherent organization that appears as a Category with its own analog
to the Essence of Form called a ‘Nerve’ (Structure for Pattern, Nucleus for System, Locus for Meta-system,
etc., Palmer 2016c, 2017b). That Nerve has its own configuration that has components with
compartments that contain content made up of ELEMENTS that are internal schemas. Each schema has an
interface and an intraface. The Intraface has Morphisms and Dynamism that are embodied by functions
that set the state of the schema. Compartments contain a Set of Parts. Content has a Mass of Qualia
(values) that appear as Instances. ELEMENTS are Quanta (variables) with Arity (differentiation) and Type.
Arity refers to the number of parameters of the function, i.e., the number of associated quantities and
their types relating to variables. The Intraface balances with the Interface when a given schema interacts
with internal and external schemas. The Intraface acts as an encapsulation boundary for the internal
schemas that are contained within the given schema. The Interface gives an external outline to the given
schema while the Intraface gives an interior “inline” composed of configurations of compartments with
content.
Morphisms map to that content and Dynamisms transform that content. Functions operate on the
ELEMENTS that appear as quanta within the content. Functions set the state of the whole schema making
it a state of affairs. Networks of relations between schemas can exist with respect to the schema on an
exterior basis or, with respect to interior schemas, on an internal basis. The external schema has entities
within it and it operates on the given schema with functors that relate the Mathematical Categories to
each other. The external schema receives outputs and effects from a given schema. The external schema
affects and informs the given schema with both direct and indirect influences.
More specifically, each Schema has an interface with another schema with which it interacts either
internally as an ELEMENT or externally as another Schema. As a result, a schema can contain ELEMENTS from
another schema as well as its own. The ELEMENTS in this sketch are essentially an “… ellipsis …” or blanks
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(sometimes called ‘slots’ that exist in Frames17) within the compartments of the template into which other
Schemas can be inserted (Palmer 2018j). The entities that appear as ELEMENTS are not necessarily things
but can be other spacetime organizations such as Networks, which are meta-schemas (Palmer 2019e).
Internally, as in a Category, ELEMENTS can have functions that produce outputs, which take into account
inputs through exchanges and affects as indirect influences from the context outside of the schema.
At this level a Schema can be seen as equivalent to the Category Theory version of Set Theory with
functions (Lawvere 1964). In this case the ELEMENTS are perceived as those that either have selfrelationships or are part of a network or hierarchy. At a more global level the ELEMENTS may be seen as
instances in a mass, which have a global dynamism that produces emergent effects with a relationship to
Qualia, which are properties of the whole. Content in the Schema contains the ELEMENTS that are mapped
between the domain and co-domain as in Category Theory. The Functors from the outside of the Category
transform the morphisms of the Category that are located inside with ELEMENTS and functions that appear
as mapping arrows that underwrite the relationships between these ELEMENTS. Ultimately, as a template,
the Schema is a configuration with ELEMENTAL slots or empty compartments where ELEMENTS can be placed.
The empty compartments then become niches for those ELEMENTS. The schema acts as a filter that accepts
ELEMENTS that fit into its structural design. In Category Theory it is possible to drop the ELEMENTS for the
identity arrows. We can think of the Schema as a special purpose Category that is meant to embody the
different possible organizations of timespace (Heidegger 2002, Pico 2002, Sampath 1999) which nest with
each other in experience and are heterogenous against the homogeneous projection of spacetime by
physics as a homogeneous plenum.
Within this enframing configurational lattice grid, it is possible to have part-whole relationships that are
described by a mereology or, if we consider the relationships of the parts to the boundary of the Schema,
then it is defined as a mereotopology. The Schema has an interface as it looks outward horizontally to
other Schemas at the same level. But it is also important to add that there is an ‘intraface’ to the schemas
that are internally vertical forming a hierarchy with other schemas as noted in the S-prime hypothesis.
The internal verticality within the Schema may also represent a self-invoking recursion (e.g., system of
systems, pattern of patterns). The inward compartmentalization of the Intraface provides a context by
way of its ELEMENTAL holes, or slots, which are like variables within its lattice grid configuration. Opposite
the exterior ‘outline’ is the interior ‘inline’ that is the lattice grid for other ELEMENTAL schematic templates
that it may intraface with internally. This enframing lattice grid forms a configuration with compartment
niches that can be seen as a constellation of parts within a whole.
All schemas are wholes in their own right with their own organizational principles, articulations, and
possible deployments that are specific to each of them. However, this is merely a sketch rather than a
definition of what a schema could be because we are still trying to understand them better. The Sketch
illustrates the meta-meta-properties of a Schema template that constrains the meta-properties of
individual schemas, which in turn constrain the properties of things that are being schematized, i.e., the
phenomena we see in Spacetime. We do not see the phenomena in the Schemas themselves, which is
fitting for an a priori projection that makes things visible by hiding itself. Schemas put things that are seen
to the foreground while they transparently recede into the background of our perceptions. And, even
more elusive, is that the Schema Template can be considered as a general class containing the set of all
schemas and the meta-meta-properties that constrain them. The Sketch of the Schema Template is seen
as basically a special Mathematical Category of possible organizations of spacetime or timespace without
specified elements.
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https://www.wikiwand.com/en/Frame_(artificial_intelligence)
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The Sketch given here is merely an attempt to produce a general picture of the kind of matter any schema
must be in order to do all the various operations it must do to be what it is. What the schema does will
change under different circumstances, although the key feature of the schemas is that they are
transparent. In this Sketch we focus on the way the schemas organize each other rather than what the
schemas are in and for themselves. They do not have a defined structure like formal models, rather, they
draw their organization from the Foundational Mathematical Categories that rely on the Philosophical
Principles. And these Principles are drawn ultimately from the Pascal Triangle and its dynamic unfolding.

2.5 Ontology vs Ontic Hierarchies
Let us return to the list of schemas that have been proposed above, and to the distinction between this
Ontological Emergent Hierarchy and the Ontic Hierarchy (e.g., gaia, society, organisms, organs, cells,
molecules, atoms, particles, quarks, or strings). Any of the ontological schemas can be applied to any of
the ontic hierarchy thresholds. There is a multi-schema projection within specific disciplines of Science on
any one ontic emergent threshold of phenomena and this has become a source of endless confusion in
science. One scientist will be talking of a cell as a form, while another will be talking about it as a system,
or another will be talking about it as a meta-system. They will end up talking past each other because the
projected template of understanding (i.e. schema) is different in each case.

Figure 11. Ontic Emergent Hierarchy and Ontological Projection
However, in each case there is a projection of Being onto the ontic beings that is particular to a specific
template of understanding. Dasein, for example, is composed of various existentialia (called existentiells)
such as Talk (rede), Discoveredness (befindlichkeit), and Understanding (verstehen) (Heidegger 1962b).
The words that we use when we talk about schemas are projected onto phenomena through our
understanding. By this process we discover not just the phenomena as pregiven, but ourselves as
pregiven. Talk must always be about something and it generally involves the application of a particular
template of understanding at some level of the ontic hierarchy of phenomena. Talk ultimately evolves
into Theorizing (Blum 1974).
16
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Discoveredness18 is the pre-given, pre-ontological horizon of our experience that we explicate with our
theory. Understanding is based first and foremost on the projection of schemas, which delimit
phenomena in spacetime so that they can be categorized and then recognized as individuals. The odd
thing about us as humans is that we reflexively (Sandywell 1996) locate ourselves in spacetime and
theorize about ourselves (O’Malley 1973) while projecting the same templates of understanding from the
ontological hierarchy onto ourselves in the same way that we project intelligible organization onto other
phenomena.
Understanding is based on the prior projection of the Schemas onto things in spacetime. We understand
things in spacetime as already dimensional with transparent templates of intelligibility that can be
comprehended as they appear in our world. We first schematize the individual thing as it appears in
spacetime, then we recognize its characteristics, and after that we assign it meaning in the process of
understanding the things in our world (Kagan 2002).
In this way we comprehend things within our world based on the existentials of Dasein. These existentialia
are assigned to moments of time in Heidegger’s Being and Time but not as we might expect.
Discoveredness is assigned to the Past as Throwness. Understanding is assigned to the Future as
Projection. But, the Present is assigned to the anti-existentialia: of Ambiguity, Curiosity, and Idle Talk,
which are related to Fallenness due to the entropy that is operative in the flow of time. This means that
Rede remains unassigned to a moment of time. We relate Rede to the Mitsein or the immersion of Dasein
into the Social Other, and we see it as representing a fourth moment of time called the CoNow, which is
associated with the simultaneous frames of reference in Relativity Theory. This suggests that Time is fourdimensional19 with a hidden moment that acts as a reference by which we sense the flow of time with its
contraction and expansion in our experience. The CoNow allows the coordination of temporal experience
within social groups and the experience of Otherness.
The ‘CoNow’ as an independent moment of time different from Past, Present, and Future explains how
the Schemas can be projected by schematization prior to their individuation as countable identities.
Spacetime is four-dimensional. It makes sense that the dimensions of time are not merely linear or circular
but, in fact, form a spiral as Deleuze (1983) says when he interprets Nietzsche. The point of time (CoNow)
is on the spiral of Eternal Return (Deleuze 1983), which means it is neither on a cycle nor on a line. Circle
and line as models for time taken together are the projective basis of the spiral of time. The CoNow
functions as a reference that allows us to notice the expansion and contraction of time, and thus gages
the flows within time. Schemas act as references for different types of phenomena within the experience
of different dimensionalities and thus the CoNow allows us to understand the moment of Time that is
associated with the Schemas before the unfolding of the Future, Present, and Past, which is expressed as
‘Existential Time’ in Heidegger or as ‘Empty Form of Time’ in Kant.

2.6 Mathematical Basis
In the companion paper to this one the Mathematical basis of Schemas Theory was described
in depth. That basis is in Pascal’s Triangle.

The term ‘discoveredness’ is used by Heidegger in Being and Time also to talk about things discovered by Dasein. But I use it as a synonym for
thrownness of Dasein as well.
19 See unpublished book Emergent Time by the author.
18
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Table 3: Pascal Triangle, geometrical element and dimensions
Pascal’s Triangle
Elements
0
1
101
1 2 1
1 3 3 1
1 4 6 4 1
1 5 10 10 5 1

∞

Geometric
Element Type
n/a
n/a
point
line
triangle
tetrahedron
pentachora
n-simplex

Number of
Dimensions
-2d
-1d
0d
1d
2d
3d
4d

∞

Each Schema is holonomic appearing as a holon (Koestler 1983) at two different dimensional levels in
Pascal’s Triangle.
Table 4: Pascal Triangle, Dimensions and Schemas
Pascal’s Triangle Elements

Geometric
Dimension

Lower Schema
(negative Janus face)

Upper Schema
(positive Janus face)

0

-2d

void

null

1

-1d

null

facet

101

0d

facet

monad

1 2 1

1d

monad

pattern

1 3 3 1

2d

pattern

form

1 4 6 4 1

3d

form

system

1 5 10 10 5 1

4d

system

meta-system

1 6 15 20 15 6 1

5d

meta-system

domain

6d

domain

world

7d

world

kosmos

8d

kosmos

pluriverse

9d

pluriverse

null

10d

null (String Theory)

null (String Theory)

1 7 21 35 35
1 8 28 56 70
1 9 36 84 126 126
1 10 45 120 210 252
1 11 55 165 330 462 462

…
…
…
…
…

Every dimension can be schematized in two ways and this gives rise to the rule of the S-prime hypothesis
that there are two schemas per dimension and two dimensions per schema.
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Table 5: Pascal Triangle, Paired Schemas at each Dimensions
(with lattice mirroring suppressed in this representation)
Pascal Triangle
Unfolding

Dimension and Janus faces
of the Schemas

-1

-3d source (singularity)

0

-2d void / null

1

-1d null / facet

1 0…

0d facet / monad (origin)

1 2…

1d monad / pattern

1 3 3…

2d pattern / form

1 4 6 …

3d form / system

1 5 10 10 …

4d system / meta-system

1 6 15 20 …

5d meta-system / domain

1 7 21 35 35 …

6d domain / world

1 8 28 56 70 …

7d world / kosmos

1 9 36 84 126 126 …
1 10 45 120 210 252

3

8d kosmos / pluriverse

…

9d pluriverse / unknown

Foundations

3.1 Toward a Foundation for Schemas Theory
Establishing a General Schemas Theory is only the first step in the journey that we need to travel in order
to produce a solid foundation for Systems Engineering practice at the academic level. The next step is to
understand the relationships of the schemas to the mathematical categories. Our mathematical
categories are built on Set Theory. However, Category Theory (Leinster 2014; Palmer 2018b, Oosten 1995)
is an alternative based on Groupoids (Brown 2006) that does not lead to paradox, which should be
embraced by Systems Engineering as the next step in Model-based Design Engineering. It turns out that
Set Theory and its associated syllogistic logic is only one of several different fundamental categories that
can serve as a basis for our Systems Engineering practice.
We need to explore the complement of the set category, which is the mass category. This mass category
has its own pervasion style logic that is fundamentally different from syllogistic logic. Mass Theory, which
does not really exist in the Western tradition, would be the meta-system to the system of Set Theory that
is the central construct for understanding how things relate to the Syllogistic Logic of Aristotle. But, Set
Theory has a fundamental problem, which is Russell’s Paradox, and this makes it unsturdy as a foundation
for our understanding of phenomena. Mass Theory of non-count phenomena (such as the ocean with its
waves and tides) appears only in Geometry and Topology within Mathematics but has not been developed
in relation to Logic as a fundamental way of relating phenomena to Pervasion logic (Matilal 1998,
Chakraborty 1978, Sanskrit: Vyapti). Pervasion logic is basically the application of Venn diagrams to
phenomena to determine which masses they reside in (Palmer 2002b).
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3.1.1 Mass Orientation
These two complementary logics (Syllogistic and Pervasion) and their associated fundamental categories
(Set and Mass) need to be further explored as a basis for understanding the emergence of system
characteristics that cannot be comprehended using set theory alone. It turns out that we still have a way
of speaking in our language that respects the mass way of approaching things rather than the set way of
approaching things. In The Discovery of Things, by Wolfgang-Rainer Mann (2000), it is shown how Aristotle
changed the direction of our tradition from mass orientation (that was prior to him) toward a set
orientation. Other cultures, such as the Indian and the Chinese, have always had a mass-oriented way of
looking at things. But for us, it is best to balance these two perspectives rather than going too far in the
opposite extreme. We can use the transition from “set approaches” to “mass approaches” in order to
better comprehend the transition from Design to the execution or operation of the systems we design.
The schemas are set oriented. But the ontic hierarchy that describes the emergent thresholds of
phenomena are intrinsically mass oriented. Thus, as we move from the ontological hierarchy to the ontic
hierarchy there is a natural transition from set to mass approaches. We need to apply these approaches
from each level of the ontological hierarchy (logos) of schemas to each level of the ontic hierarchy (physus)
of phenomena. Endowing the schemas with the fundamental categories of set and mass and their
associated logics provides a different way of understanding the transition from design to execution (or
operation) of systems. We design “set like” components, but when they are executed and operated, they
become “mass like.”

Figure 12. Foundational Mathematical Categories
3.1.2 Unfolding of the Nomos
The mass-like approach gives us a much-needed way of understanding this discontinuous transformation
between these two approaches to things in terms of Set and Mass. There may also be other fundamental
categories, such as the Standing Reserve of Heidegger and various Field approaches like that of Kurt Lewin
(1990), and logics, such as dialetheism or paraconsistent logics (Priest 1984, 2017), that should be
developed with respect to schemas theory in order to better understand the relationships between the
schemas we project and the things that exist in nature as well as those artificial things that we design,
which are supposed to fit into natural and artificial surroundings. The set-like and mass-like approaches
lead us to formulate the Foundational Mathematical Categories (Palmer 2014bc; 2018d Part 3) that bring
together the various possible formulations of a Foundation for Mathematics, which can help us
understand in detail the unfolding of the Nomos (order). This would be more comprehensive than the Set
Theory approach put forth by Badiou (2015, 2019). Nomos is the nondual between Logos (Logic, Language,
Reason) and Physus (Physics), which is the unfolding of the phenomenal world based in material nature
(Peters 1974).
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Figure 13. Physus/Logos Differentiation

3.1.3 Phenomenology of Physus and Logos
Ultimately, there is a phenomenological relationship (Tymieniecka 2004) between the logos of the physus
and the physus of the logos that needs to be bridged. The mathematical categories exist in a non-dual
realm of order between these two extremes. On the one hand, logic exists as the ‘physus of the logos’. In
other words, logic sets fundamental constraining limits on reason. On the other hand, the schemas act
like the ‘logos of the physus’ because they are the first projections onto the physus while acting as
envelopes of spacetime prior to categorization. Logos is a Greek word meaning word, reason, or plan in
Greek philosophy and theology. Logos is associated with the divine reason implicit in the cosmos,
organizing it in a way that allows it to correspond with language thus giving it form and meaning. Physus
is associated with the unfolding of the phenomenal world that underlies appearances that are eventually
seen as based in material nature. Nomos is order that is expressed as a formal Mathesis, which is the
definition of categories in mathematics. These fundamental Greek concepts that shape our worldview
can be aligned with the Heideggarian view of the existentialia, i.e., or the existentiells of Dasein. We can
see Logos as associated with the Heideggarian existentiell of Rede, or talk. Physus, on the other hand,
which can be associated with the existentiell of Befindlichkeit, or Discoveredness, can be described as the
natural realm into which we are thrown where we find ourselves living out our existence. Nomos, or order,
can be associated with the existentiell of Verstehen, or Understanding, because we understand things by
seeing the implicit order in them. Nomos appears between Logos and Physus, which is the most basic
duality in the Western worldview. The nondual Nomos between them is the basis of our Scientific leverage
on physical existence, which allows us to use mathematics to understand the complexities of the Physus
in terms of theoretical Logos.

21

Page 22 of 39

Figure 14. Logic and Schemas with Mathesis give rise to Models and Representations
Between the mathematical categories and logic there is also Model Theory, and between the
mathematical categories and the schemas is Representational Theory. Between the schemas and logic are
the a priori philosophical categories of Kant. Representations are built up from the application of the
mathematical categories to the schemas of understanding, but because our mathematical categories have
excluded “mass like” approaches we do not understand that representations have a “dual”, which Deleuze
(2010) calls repetitions. Furthermore, the recognition of the difference between set and mass approaches
opens up the problem of difference (Deleuze 2010). Difference, along with Identity, is one aspect of Being
among others such as Falsehood/Truth, Illusion/Reality, and Absence/Presence. Recently, philosophy has
turned from an emphasis on the positive aspects of Being to emphasizing the negative aspects of Being in
order to better understand this understudied philosophical approach. Yet, this whole question of the
negative aspects of Being is evident once we realize that logic is naturally split between “mass
approaches” and “set approaches.”

3.2 Circulation of Projection
Schemas Theory hypothesizes that there is a ‘Circulation of Projection’. The distinction between Physus
and Logos is understood to be the most basic distinction within the Western worldview. Between these
two duals there exists a nondual interspace (Palmer 2004a) of Nomos, or order, out of which comes
Mathesis, which is the conscious construction of mathematical knowledge (episteme) that began in
Ancient Greece and has gone through exponential growth over the centuries. Mathesis is based on Logic,
which is the ‘physus of the Logos’, which means that Logic sets limits to the usages of language that are
rational. This forms the basis of mathematical exploration that seeks proofs to render mathematical
knowledge permanent in our experience. Knowledge is the only thing in our experience that has
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perdurance and reasoning, which gives it a sustaining quality that allows soundness and credibility to be
applied in every case. This provides a secure foundation for our dependence on using reason to describe
and explain our experience. This moves us from immanent experience, which is always finite, to an infinite
and thus transcendental ground of experience based on knowledge that is proved permanent by reason.
In Philosophy of Science it has always been the holy grail to approximate a perfect knowledge of the
objective world in which we live that is not warped by our personal viewpoints, opinions, and biases. This
is the role of Euclidian Geometry, which is to give us an example of proven mathematical truths that can
always be re-proven and reproduced by anyone else. As a result, we have an established unending
Epistemic Knowledge within the limits of our experience that is provided by the Divided Line. However,
early in our tradition we recognized that not everything is representable, and thus we also had to deal
with non-representable intelligibles such as the virtues, or goodness, or fate. Dialectics developed a way
to approximate an understanding of these higher order intelligibles that cannot be represented. Yet, the
focus of the tradition has always been to build up the best possible picture of representable intelligibles
that embodies permanent epistemic knowledge. We now know that knowledge has a half-life due to
emergent phenomena and this changes our understanding of our world. But our goal is still to come as
close as we can to knowledge that does not change.

Figure 15. Projection of Nomos onto SpaceTime
However, if we have limits to language in logic, which we describe as the physus of the logos, then there
must be an opposite in physus, which would be a logos of the physus. In other words, the way that the
physus ‘speaks’ to us also imposes limits, which is through the schemas. The physus speaks to us in a
language that we understand through the most basic level of our imposition of order onto experience
through the schemas. This occurs by a projection of order onto spacetime that organizes information,
entropy, matter, and energy, which underlies our lifeworld experience within the physical world
embedded in SpaceTime. That order is understood as logical in relation to our reasoning, but it is also
something that we can understand through our comprehension of the schemas as templates of
intelligibility that we project onto nature by which we render our experience coherent. The speech of
nature is silent, but it is still comprehensible to us in as much as we respond to the order of nature, which
appeals to our projection of order onto our experience as a hypothesis (abduction).
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The solution of Kant to the skepticism of Hume concerning the assumption of causality was to consider
the ordering of our experience within nature to be projected from ourselves rather than assuming that
causality is within nature. In that way the continuity of our consciousness is used as the basis for
understanding the continuity of various a prioris (such as causality). Kant said that we organize experience
by projecting spacetime and the a priori categories, and that this is the way we find order in our
experience, i.e., it comes from us originally. Through our intuition of the sensations that we experience,
we have perceptions of a world that is full of individual distinct manifolds of various kinds that we then
comprehend on the basis of the categories of Quality, Relation, Quantity, and Modality. These categories
are the basis of our thoughts about experience and we test them by submitting the phenomena of our
experience (doxa) to reason (ratio) in order to understand it.
3.2.1 Projections of Schemas
Once we realize that there are parallel structures in the Logos and the Physus, which are Logic and the
Schemas, then we can characterize the circulatory pattern produced by our projection of order onto
manifolds in nature. The primary projection is from Logic to Schemas, i.e., from the limits of language
within experience that governs reason, to the limits of things in the physus that are governed by the
schemas that render things intelligible through seeing them in terms of different templates of
organization. So, for instance, we project onto phenomena the schema of the system, and if it fits, we see
a system in nature because it appears as a set of interrelated gestalts that are produced through our
experience of the world. This projection of the system schema covers ontic phenomena at one of the
thresholds of emergence, for example, a living organism (a biological whole) that we see in our field of
view. But there may be anomalies that occur that would violate the template of the system and this could
cause us to question our schematization of the living organism as a system. This may cause us to instead
project (onto it) the Form Schema instead of the System Schema.
For example, perhaps we believe that we are looking at an organism in realtime in the physical world
when, if in fact, we are looking at a picture or facsimile instead. If so, we then re-schematize that organism
as a two-dimensional Form instead of a four-dimensional System. This changes how we perceive the
object. Maybe it is a video of an organism because it is moving like the organism would move (and that is
why we mistook its appearances for an embodied living organism). We did not realize that what we were
seeing was a two-dimensional image of the organism rather than the three-dimensional embodied
organism itself. As a result, we are experiencing the representation of the organism rather than the
organism itself. We first recognize it as a specific kind of organism, such as a lion, and then we recognize
it as a specific lion with particular characteristics and finally, we assign meaning to that lion, say, as an
animal character in a film. This is a far cry from seeing a lion in the wild. Through the process of gaining
experience we establish the facticity of the lion as something we recall in our realtime experience rather
than the two-dimensional illusion, which is a mere appearance (such as a reflection that looked lion-like),
but really had nothing to do with the entity in our culture that we know as a lion with all its meanings and
significances that the lion represents symbolically. This concept of the lion can be seen in terms of doxa
and ratio as a phenomenon that appears to us within the Divided Line and comprehended by Reason
based on our opinions about lions and all the appearances that lions take on in our culture and in nature.
But there are times when the concepts that we arrive at through reason may produce paradoxes. For
example, a lion speaks in a film for children, but we know that real lions in nature cannot speak. A speaking
lion is a fiction or a fantasy that is acted out in a cinematic drama rather than something we know as a
real thing in nature.
The highest concept and the ultimate paradox in our culture is Being, which overflows what can be known
through logic. Being is the basis of all our projections in Western culture. It is the substrate of permanence
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we assume to exist that gives substance and distinction to all the things we see in the world. Being is
articulated into meta-levels of Being, and is understood to represent what is logical, but can also appear
as contradictions, paradoxes, absurdities, and impossibilities. In the moment that we first see a
representation of ‘a lion talking’ there is a moment where we try to rid ourselves of this paradox and we
attempt to apply logic as well as a schema that represents the lion speaking in order to make sense of the
paradox. When we change the schema from that of a system to that of a form because we empathize with
a character in a film and project that onto the ontic threshold of the experience, we are interpreting our
experience in order to see if there are any anomalies with this projection. We may find there are few or
even perhaps none if the schema perfectly fits the experiential images that we harbor in our
consciousness. But, if anomalies still exist, then we see them again as new perceptions that are slightly
out of kilter with the schematization of experience that we are projecting on the phenomena at that
moment. This new perception leads to a different experience because the organization of Form is different
from the organization of a System. For example, the image of the lion character is two-dimensional in the
video with a time dimension that represents its changes, which is different from a three-dimensional living
lion on the savannah with a temporal dimension that allows us to see it running after its prey.

Figure 16. Circulation of Projection
There is a continual circulation of projections onto the physical environment at various emergent
thresholds. We compare the various phenomena we are schematizing in order to find anomalies that will
then be processed in order to contrast the veracity of our experience with what is actually occurring in
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the world. The projection of schemas is the key to finding anomalies that can then change our
understanding of experience to better fit the cognitive comprehension of our experience to the actual
experience that we are already immersed in phenomenally. We discover ourselves to be already in the
midst of experience that is playing out in a specific way (befindlichkeit, discoveredness) through our
embodiment in the unfolding physus of our environment (umwelt). We use language implicitly to
comprehend what our experience of the world is telling us in order to make it comprehensible. Thus, talk
(rede) is the basis of our understanding of our experience.
But, we are not merely existing in the world of language (Romano 2015), rather we are existing in an
external phenomenological world that we are rendering intelligible moment by moment through our
projections of schemas onto the phenomena of experience. Following that, we interpret what projections
make sense and which ones do not. These Projections, which give us a means for understanding
(verstehen) are essentially preconceptions and expectations that are fulfilled or not fulfilled when we
continually negotiate and interact with things in the world. The Projections of Schemas are the most basic
level of experience, because it is through the projection of these templates of ‘spacetime intelligibility’
that we discover the real organization of the world beyond our projections. Schemas are part of our
precognition of experience as well as our pre-ontological understanding of experience and they are based
on projections of Being onto Existence. Existence was established prior to our projections, which is what
Kant calls the noumena. Through the projection of schemas on experience we determine what is ontic at
the various thresholds of emergence. And, as we engage in this circulation of projections, we separate out
(as clearly as possible) what is mixed up, vague, ambiguous, and amorphous from what is distinct so that
we may fully comprehend and understand our experience at the sensory and cognitive level. This will then
lead us back to our attempt to comprehend Being as the basis of what we are seeing as permanent, which
is at the core of our experience of the physical world.

Figure 17. Foundational Mathematical Categories as lifecycle of the Emergent Event
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3.2.2 Model Theory and Representation Theory
Model Theory (Hodges 2003; Chang 2014) is produced when we compare Logic to Mathesis. Comparing
Mathesis to Physus leads to the formulation of representations of the physical world that we use as the
basis for understanding our experience. By Mathesis we mean categories like Set and Mass and other
Foundational Mathematical Categories, which allow us to build up complex understandings of the ‘nature
of order’. The Mathematical Categories can be used as a basis for our theories concerning scientific
phenomena. On a practical level, the Mathematical Categories can be used for building technological
artifacts in Engineering.
On the other hand, Representation Theory (Sloman 1994, Clancey 1997, Ungerer 2013, Deleuze 2010,
Taussig 1993) comes from the interaction between Schemas and Mathesis. Representations in
Mathematics (Keown 1975) illustrate the various ways a category of a ‘kind of order’ can be described. A
single group in mathematics can have many different representations in which it deploys its symmetries.
Representation Theory (in relation to schemas) is based on Projective Geometry. Projective Geometry
underlies our projections of visual space, which has been depicted in Western painting since the
Renaissance (Panofsky 2012).

Figure 18. Foundational Mathematical Categories related to the Philosophical Principles
Schemas Theory is connected to dimensionality within mathematics, which allows us to think about the
various transcendental levels (that we project through Being) as meta-dimensions, which, in turn,
provides us with a viable theory for the structure of our worldview (Palmer 2014g). Representation, as a
whole schema, always involves a loss of information in relation to the thing that is represented. The
opposite of Representation is Repetition, which allows us to use constructive methods recursively to go
back up the schematic series to fill in the information (that was lost) with new information that has been
artificially generated. That new information can become new syntheses through the application of a
Groupoid process that creates higher syntheses from lower ones.

Figure 19. Representation and Repetition in terms of Architectural Design
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At a very basic level this is the hypothesized circulation of projection that serves as a feedback loop that
we continually use to compare our expectations (based on the schemas that we project) with our actual
experience. We do this in order to find the gaps, discontinuities, and anomalies that will allow us to refine
our understanding of experience. This produces a closer and closer fit between the schemas we project
and the perceptions that they produce, which we then analyze based on the structures of the Divided Line
that combine sensory and cognitive intuitions to make sense of our experience and ultimately our world
within the tradition of our worldview that is rooted in and embodied by the reflexivity of our society
(Palmer 2003a). Notice here that the projection of schemas onto existence by its rebound produces
perceptions, and that it is the anomalies found in perceptions that allow us to find a greater fit between
our projected schemas and the resulting experiences of things in spacetime.
3.2.3 Representations and Models
This is why a deep understanding of this problem needs to come to terms with the philosophy of Deleuze
and other postmodern philosophers such as Merleau-Ponty (1968) and Derrida (1989, 1978, 1996, 2011,
2016, 2017). We need to deal with the a priori philosophical categories and how they organize our
representations and models. In this light, the ontological categories of Ingvar Johansson (2013) are of
interest as an extension of Husserl’s Phenomenology (1960), which takes up where the Transcendental
Idealism of Kant left off. By reconceptualizing the philosophical categories and the highest concepts, and
by recognizing the difference between representation and repetition as an image of the set/mass
approaches that appear in the mathematical categories and logics, we get a feeling for how the schemas
must be framed in order to operate in this more complex environment. As templates of understanding
they must manage to negotiate the reframing that occurs with the comprehension of new categories and
new models and repetitions beyond representations. In this way we can expand our understanding of the
relationship between physus and logos, as well as the non-dual of order, i.e., nomos (Peters 1974).

Figure 20. Ingvar Johannson’s Categories (p.20)
28

Page 29 of 39

3.3 Theory of Systems Engineering
The Theory of Systems Engineering has been critiqued in a series called “On the 'Theory of Systems
Engineering' and its Foundations” in four parts (Palmer 2019l-o). That critique will not be repeated here.
But it ends with the suggestion of multi-foundationalism which takes both Kenneth Lloyd Foundations of
Systems Science (2019) along with Dagger Theory of this author of which Schemas Theory is a part, along
with Philosophical Principles, Foundational Mathematical Categories and View/Order Epistemic
Hierarchies as a joint complementary foundations for Systems Engineering considered at a higher level to
be Synergistic Engineering.

Figure 21. Philosophical Principles Series

Figure 22. Foundational Mathematical Principles and View/Order Epistemological Hierarchy Series
added
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Figure 23. Schemas Series added

Figure 24. Interspaces and Dagger Handles

4

Conclusion

These two papers on General Schemas Theory as a new basis for Systems Engineering Practice and Theory
attempt to clarify various elements of Schemas Theory that were of particular interest to James Martin
the team lead of the INCOSE.org Systems Science Working Group. The first paper of this pair will appear
in the Springer Handbook on Systems Science (2019)20. This paper is the more philosophical and
theoretical overflow from that paper.
We have attempted to say what the basis of Schemas Theory is in more detail in this paper offering a
sketch of the Schema as a generic categorical structure. We describe the place of Schemas in the structure
of the Western worldview in terms of its duality and nonduals. And we described the Circulation of
Projections that it is based on as an a priori projection structure of Dasein. We try to show how Schemas
fit into Semiotics of Charles Peirce. It is hoped that this will clarify some of the issues that might be raised

20

[https://sites.google.com/site/syssciwg/]
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for those attempting to understand Schemas Theory. The tutorial exists at http://schematheory.net. It is
described by ten papers called “Schemas Theory Overview” written concurrently with this pair of papers.

5
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Brown, Ronald. (2006) Topology and Groupoids. Deganwy: www.groupoids.org, 2006.
Bryant, Levi R. (2008) Difference and Givenness: Deleuze's Transcendental Empiricism and the Ontology
of Immanence. Evanston, Ill: Northwestern University Press.
Buckley, Benjamin L. (2012) The Continuity Debate: Dedekind, Cantor, Du Bois-Reymond, and Peirce on
Continuity and Infinitesimals. Boston: Docent Press.
Cassirer, Ernst. (1973) The Philosophy of Symbolic Forms. London: Yale University.
Cassirer, Ernst. (2015) Substance and Function and Einstein's Theory of Relativity. London: Forgotten
Books.
Chakraborty, Krishna. (1978) “Definitions of Vyāpti (Pervasion) In Navyanyāya: A Critical Survey.” Journal
of Indian Philosophy, vol. 5, no. 3, pp. 209–236. JSTOR, www.jstor.org/stable/23440114.
Chang, C.C, and H.J Keisler. (2014) Model Theory. Amsterdam: Elsevier Science.
33

Page 34 of 39
Clancey, William J. (1997) Situated Cognition: On Human Knowledge and Computer Representations.
Cambridge: Cambridge University Press.
Collopy, P. D. (2012) "A Research Agenda for the Coming Renaissance in Systems Engineering" in AIAA
Paper, Reston, VA: American Institute of Aeronautics and Astronautics, pp. 2012-0799.

Collopy, P. D. (2015) "Systems engineering theory: What needs to be done," 2015 Annual IEEE Systems
Conference
(SysCon)
Proceedings,
Vancouver,
BC,
2015,
pp.
536-541.
doi:
10.1109/SYSCON.2015.7116807.
Collopy, Paul D. and Bryan L Mesmer (2014)“Report on Science of Systems Engineering Workshop” NSF
Theory of Systems Engineering Workshop, Arlington, VA, November 2014.
Collopy, P.D., Mesmer, B. (2015) “Report on Science of Systems Engineering Workshop”, AIAA Science and
Technology Forum 2015, Kissimmee, FL, January 2015.
Copi, Irving M. (2011) The Theory of Logical Types. London: Routledge.
Corcoran, John. (2006) Schemata: "The concept of schema in the history of logic". Bulletin of Symbolic
Logic 12 (2):219-240.
Dallery, Arleen B, Charles E. Scott, and P H. Roberts. (1990) Crises in Continental Philosophy. Albany, N.Y:
State University of New York Press.
Deamer, David. (2016) Deleuze's Cinema Books: Three Introductions to the Taxonomy of Images.
Edinburgh University Press.
Deleuze, Gilles (1998) Anti-oedipus : Capitalism and Schizophrenia. University of Minnesota Press.
Deleuze, Gilles and Paul Patton (translator). (2010) Difference and Repetition. London: Bloomsbury
Publishing PLC.
Deleuze, Gilles, and translators Contantin V. Boundas, Mark Lester, and Charles J. Stivale. (2015) Logic of
Sense. London : Bloomsbury Academic.
Deleuze, Gilles, Hugh Tomlinson, and Barbara Habberjam. (2008) Kant's Critical Philosophy: The Doctrine
of the Faculties. London: Bloomsbury Publishing PLC.
Deleuze, Gilles, John Rajchman, and Anne Boyman. (2012) Pure Immanence: Essays on a Life. New York:
Zone Books.
Deleuze, Gilles, and Tom Conley. (2015) The Fold: Leibniz and the Baroque. Minneapolis: University of
Minnesota Press.
Deleuze, Gilles. (1983) Nietzsche and Philosophy. New York: Columbia University Press.
Deleuze, Gilles. (2005a) Cinema 1: the movement-image. London: Continuum.
Deleuze, Gilles. (2005b) Cinema 2: the time-image. London: Continuum.
Deleuze, Gilles, and Félix Guattari. (1988) A Thousand Plateaus. London: Athlone.
Derrida, Jacques, and Geoffrey Bennington. (2016) Heidegger: The Question of Being and History.
Chicago: University of Chicago Press.
Derrida, Jacques, and John P. Leavey. (1989) Edmund Husserl's Origin of Geometry: An Introduction.
Lincoln : Univ. of Nebraska Press.
Derrida, Jacques, and Marian Hobson. (2011) The Problem of Genesis in Husserl's Philosophy. Chicago:
University of Chicago Press.
Derrida, Jacques. (1976) Of Grammatology. Johns Hopkins University Press, Baltimore.
Derrida, Jacques. (1978) Writing and Difference. Chicago: University of Chicago Press.
Derrida, Jacques. (1995) On the Name. Stanford, Calif: Stanford University Press.
Derrida, Jacques. (1996) Speech and Phenomena, and Other Essays on Husserl's Theory of Signs.
Evanston: Northwestern University Press.
Derrida, Jacques. (2017a) Of Spirit: Heidegger and the Question. Chicago: University Of Chicago Press.
Derrida, Jacques. (2017b) Margins of Philosophy. Chicago IL : University Of Chicago Press.

34

Page 35 of 39
Deutsch, D. (1997) The Fabric Of Reality: The Science Of Parallel Universes -- And Its Implications. Allen
Lane, New York.
Dilthey, Wilhelm, Rudolf A. Makkreel, and Frithjof Rodi. (1991) Selected Works: Vol. 1. Princeton, N.J:
Princeton Univ. Press.
Dosse, F. (1997) History of Structuralism. U. Minnesota Press, Minneapolis, two volumes.
Douven, Igor, "Abduction", The Stanford Encyclopedia of Philosophy (Summer 2017 Edition),
Edward N. Zalta (ed.), URL =
<https://plato.stanford.edu/archives/sum2017/entries/abduction/>.
Drohan, Christopher M. (2009) Deleuze and the Sign. New York, N.Y: Atropos Press.
Drummond, John J, and Lester Embree. (1992) The Phenomenology of the Noema. Dordrecht: Kluwer
Academic.
Dubuc, Eduardo J. (1970) Kan Extensions in Enriched Category Theory. Berlin: Springer.
Dyson, F.J. (1981) Disturbing the Universe. Pan Books Ltd, London.
Eco, Umberto (2000) Kant and the Platypus. Harcourt Brace, N.Y.
Eco, Umberto, and Thomas A. Sebeok. (1988) The Sign of Three: Dupin, Holmes, Peirce. Bloomington,
Ind: Indiana University Press.
Eco, Umberto. (1976) A Theory of Semiotics. Bloomington: Indiana University Press.
Edwards, A.W.F. (2002) Pascal’s Arithmetical Triangle: The Story of a Mathematical Idea. Baltimore :
Johns Hopkins U.P.
Everett, Hugh (1957) "Relative State Formulation of Quantum Mechanics". Reviews of Modern Physics.
29 (3): 454–462.
Faulkner, Keith W. (2006) Deleuze and the Three Syntheses of Time. New York: P. Lang.
Ferguson, Kennan. (2007) William James: Politics in the Pluriverse. Lanham, Md: Rowman & Littlefield
Publishers.
Fowler, Martin. (2010) Domain-specific Languages. Upper Saddle River, NJ: Addison-Wesley.
Friedman, Michael. (2001) Dynamics of Reason. Stanford, Calif: CSLI Publications.
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Lacan, Jacques. Écrits. Milton: Taylor & Francis, 2012.
Lask, Emil. (1999) The Logic of Philosophy and the Doctrine of Categories. London: Free Association. This
translation does not seem to be available anywhere.
Lloyd, Kenneth (circa 2019) Foundations of Systems Science unpublished manuscript
http://wattsystems.com
Low, Douglas B. Merleau-ponty's Last Vision: A Proposal for the Completion of "the Visible and the
Invisible. Evanston (Ill.: Northwestern University Press, 2000.
Kagan, Jerome. (2002) Surprise, Uncertainty and Mental Structures. Cambridge, Mass.: Harvard U.P.
Kaku, M. (1991) Quarks. World Scientific Publishing Company.
Kant, Immanuel. (1963) Critique of Pure Reason. Macmillan, London.
Kant, Immanuel. (2017) The Critique of Judgment. Lanham: Dancing Unicorn Books.
Katz, Fred E. (1976) Structuralism in Sociology: An Approach to Knowledge. Albany, N.Y: State University
of New York Press.
Kelly, G M. (1982) Basic Theories of Enriched Category Theory. Cambridge England : Cambridge
University Press.
Keown, R. (1975) An Introduction to Group Representation Theory. New York: Academic.
Klir, George J. (1971) An Approach to General Systems Theory. New York: Van Nostrand Reinhold.
Klir, George J. (1972) Trends in General Systems Theory. New York: J. Wiley.
Klir, George J. (1985) Architecture of Systems Problem Solving. Plenum Press, New York.
Klir, George J. (2001) Facets of Systems Science. New York: Kluwer.
Koestler, Arthur. (1983) Janus: A Summing Up. London: Pan.
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