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Problematic:

What is the foundation of Systems
Engineering?
Answer: Systems Theory => Schemas
Theory
Given that, what is the nature of
Design?
Answer:Quadralectics
Given that, what is the implication for
Practice?

Answer: Language Oriented Design



Research Program began with an attempt to understanding
Realtime Software Architectural Design Methods
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Methodological Distinctions

Requirements

constraints
no order
AGENT|FUNCTION
viewpoints
partial|order
partial order linear order
with distance without distance
Minimal Minimal
Method Method
Dual A Dual B
full order
EVENT / DATA
viewpoints

G. Klir's Methodological Distinctions and the relationships between
the Viewpoints and Minimal Method Duals



Software and Hyper Being

AGENT

Singularity of
Hyper Being

FUNCTION

DATA

EVENT

Hyper Being singularity at core of Real-time System



GASM and Minimal Methods of Desigt
are duals

Meta-methods unify
viewpoints in each Rule of
the Gurevich ASM
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Methods are bridges
between separated
viewpoints that produce
slices of Turing Machines



ISEM

A Four viewpoints on Redime System Design

A Minimal methods are slices of a Turning machine and that
explains the wholeness of the methodological field

A Viewpoints related to Xlir ASPS Methodological
Distinctions causes Field to be lopsided

A Fits intoY f kdwd@p@it of Background Variables
I Population, Space, Time

A Many of the minimal methods appear in UML/SYSML
profiles

A Each minimal method can be expressed in its own
Architectural Domain Specific Language (ADSL)

A See Wild Software Metaystems circa 1996



Transitioned from Software Methods research to working on Systems
Engineering Foundations

Systems Theory
interdisciplinary

Other schemas:
Pattern
Form
Domain

>

Systems Engineering

>

Schemas Theory
next higher level of abstraction

U. Eco
Kant & Platypus
Math & Geometric Schemas

Schemas Engineering



Hypothesig’ Q

Pluriverse 8, 9
Kosmos 7,8
World 6, 7
Domain 5,6
OpenScapd, 5
System 3,4
Form 2,3
Pattern 1,2
Monad 0,1
Facet -1, 0

A Schemas are the templates of
understandingspacetime
organizations, which we project
priori (alaKant)

A Rule:

A Two Schemas per Dimensio
A Two Dimensions per Schem

A Nested Hierarchy with Different
Scopes

A Autopoietic Reflexive Structure



Natural Limits of our Comprehension of Organizational Structures of Phenomel

Simplicity, Smaller Scope

<€

Greater Synthesis, Higher Synergy, Greater Scope

>

Experienced

Two
Timelines

F theory 12
M theory 11

String theory 10
7+/- 2 dimensions

Pluriverse 8, 9 Independent Variables
Kosmos 7,8
World Hyperspheresurface max

: 6,7 Maximal Design Space
Domain 5,6 Hyperspherevolume max

Openscaped, 5

System 3,4
Form 2,3
Pattern 1,2
Monad 0,1
Facet -1,0



Design as Sign Engineering

Pieter Wisse in his dissertation pointed out the semiotic dimension of engineering

Meta-levels of the Sign
Design is the third metievel of the sign

Kind of Kind of Mode of beingin- | Psychological egotype
Being sign the-world concomitant

Ultra obsign handless lost singularity
Wild resign out-of-hand encompass enigma
Hyper design in-hand bear query
Process  ensign ready-to-hand grasp Daseireject

Pure sign presentat-hand point Subject/object



Design:

A Differance (differing/deferring)

I HeideggeBe#ag(crossed out)

I Derrida

iaaBARMRAYI gl &é o6t | dz
A Grammatology (science of traces)
A Traces of potentials in possibility

| Lead to emergengventities

At 1 12Qa ¢ KANR Timeduls 21




Differance nonrepresentablity

A PeterNaur

I No amount of documentation can capture a design
completely, you must talk to the designer to
understand a design completely

A Software as an artifact has the nature of
Differanceembodied within it

A Software makes systems adaptable but also
makes design very difficult

A Design is fated to embody neepresentable
differance



How design embodies nen
representabledifferance

A 0d - Monolectic- Dogmatic Uncritical Philosophy
A 1d - Dialectic- KANT static, HEGEL dynamic
A 2d - Trialecticc HEGEL work (prior to advent of spiri

A 3d - Quadralectic; B. Fuller dynamic minimal syster
A 4d - Pentalectiaz Synergistic system and mesgstem



MultilecticsStructured by Metdevels
of Being

Multilectic Kindof Being | Characteristic

Dogmatismof ~ Monolectic Pure Static Point

the uncritical

Od

Aufhebungld Dialectic Process Dynamic Grasp
Work that gives Trialectic Hyper Slippery Bear

rise to the

product 2d

Minimal System Quadralectic ~ Wild Fragmented Encompass

3d (tetra, knot,
torus, mobiug

Pentachoran  Pentalectic Ultra Singularity Lost
4d space



Composition of th&uadralectic
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Quadralectic®f Design:
Moments at norrepresentable trace leve

Concept > Essence

A

\ 4

Design < Perspective




Moments of theQuadralectic
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Four Design Viewpoints and
Quadralectic
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Principle Characteristic Source

Seventh Outside the singularity new
Sixth Poise new
Fifth Integrity Fuller
Fourth Synergy Fuller
Third Synthesis (Continuity) Peirce
Second Relata Peirce
First |solata Peirce
Zeroth Void/Emptiness new

Neganary Inside the singularity new



Design Field is widest at the Hyper Being level
Quadralectias inscribed In the Design Field
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Design appears as
we move the
synthesis toward
higher levels of
synergy, integrity,
and poise

xlalec

2

[}

L.

©

R

©

©

>

a
O
—
0
.
©
=
[
Q.

=
>
3 ZEROTH
>
CONCEPT
o
C
z FIRST
P
ESSENCE
=
e} SECOND
o
PERSPECTIVE
..._l
o
0
O THIRD
o)
@
.<
DESIGN
N
_<
5 F
m OURTH
]
_<
INSIGHT
Zz
_.'
0
9 FIFTH
REALIZATION
O
SIXTH

3SIO



Fragmentation goes to
\ core of Being

Wild Being

and Hyper

Belng are an A 'I\ ””””” contraction of
duals of each ‘
other related

to the

contraction
and expansion

of beingin-

the-world

\, expansion of
being-in-the-world
in-hand
bearing

\
being-in-the-world

dehiscent cracks
ground state



Icosahedron
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VEFS



Bonus
EMERGENT
EFFECT

Fifth
DIALECTIC

Pentalectic & —
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the fifth
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Design Landscape

We need a way PraetoOptima
to easily explore —

the design
landscape for the [
systems we build.

<+

Point Design

Y
Domain <¢==p Model




Answer

Domain Specific Languages
that incorporate Models
which can be varied
to move through the design landscape
and represent domain specific concepts

as well as the minimal methods used In the
architectural domain of System Design



oo Do D>

DSL Issues

Conforms to A Difficultto A Textual
language syntax work with A parser necessary A Nonstandard
and semantics A Closerto A Nonstandard must be
Not understood Model A Technologically developed and
by domain Intensive added to tool
experts
Code

Internal Abstract External Profiles

DSL Syntax DSL
Tree
F// / Domain Level
Il I I . [ I I I D D D N . I I I N S .
Minimal Methods

Complex syntax 2

for nesting Programming Graphical
Closed Turing Languages _ UML/SysML Representation
Complete A Profiles for
Too general Extension
Semantics A Monolithic
determined by without unity
compiler actions Implementation Design A Semantically

Weak



A Solution

A2 A 00 3S JractatBsA y Qa

A Unbind design language from programming
language for the design activity

A Simplify Language Structure without nesting

A Allow multiple connections in a single statement
¢ more expressive and synthetic

A Semantics = Knowledge capture rather than
complier execution

A Give up primary Visual representation mode
A Give up primary goal of parsblity




o Formal System
onsistency

(unity). ~ completeness
A " (totality)

Clarity
(well-formedness)



Add Reality to the Formal Model

Consistency

(unity). ~ completeness
’ (totality)

Clarity
(well-formedness)

completeness
7 (totality)

----- context

Clarity
(well-formedness)



Aspects and Properties

consistency
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ParaFormality
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