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Stop beating up on complexity



Outline

1. Welcome and introduction of panelists
2. Position statements
3. Open discussion
4. Summary and closing remarks

2

~10 mins
~35 mins
~35 mins
~10 mins



Suja’s narrative
what? why?
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uncertainty?

because we 
don’t know?

technology? 

interconnectedness?

what is complexity?
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our current challenge

“…organisation of knowledge, an 
organisation that is incapable of recognising 
and apprehending the complexity of reality.”

-Edgar Morin
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why do we need to embrace it?
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what are some of the first steps we can take?

- Don’t fall in love with your model
- Be humble
- Be childlike
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Gary’s Story
..appreciate complexity
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Life, the universe and every “thing” is complex
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Volk’s “Grand Sequence” - 2018 Hillary Sillitto - 2019

Universal concepts, patterns, principles and assets that are transdisciplinary 
across all complexity

George Mobus “General Systems 
Ontology” - 2019

(Troncale’s USOO, ca. 1972..1989 to recent)

Integration
Diversification

Emergence



knowledge 
is organised 
information

informational 
events

forces 
provide 

organising 
constraints

mass and 
energy of 
material 
things

things are a 
source and sink of 
signals and data

contextual 
system

actual 
system

The source of complexity - the R-Holon

The Metapattern of General Evolutionary Dynamics and the Three 
Dynamical Realms of Big History

T. Volk. Published 28 December 2020“Information is the language nature uses to 
convey its messages and this information 
comes in discrete units”

“The knowledge of a thing is inherent 
in the relation of a thing to some 
context”



Deducing - get an expert / 
develop expertise

Easy - if I do this 
then that happensParadox

Observe, get informed.
Intuiting / Imagining

Analogisin
g

Inducing -
assumptions 
from patterns

Conceptualise 
situations

Appreciate wholeness 
with Architectures

Master the 
complicated 
with Design

Establish 
Wisdom

Abduction

How we perceive and can appreciate complexity



Charlotte’s Story

17



thesis

complexity is an enabler of innovation
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Innovate

to think or do something in a new way

components are imagination
+ sometimes implementation
+ sometimes business success
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Literature

lots!  but …

20

an increase in some kinds of complexity 
increase innovation and others 
decrease it 1

the innovating process is more 
"disorderly" for innovations that are 
more complex. The hypothesis was 
supported for a measure of technical 
complexity but not for one of 
organizational complexity. 2

Identify your company’s innovation fulcrum—the 
number of offerings that would optimize both 
revenues and profits. Ask, “What would my 
company look like if it made and sold just one 
product?” Then add variety back into your 
business, product by product: Gauge customer 
interest and incremental revenues— and 
estimate the new costs that would come with 
heightened complexity. The point where costs 
start outweighing revenues is your innovation 
fulcrum.3
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AND

the art of harmonisation



JB’s Story
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A Personal Journey…
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Complexity

Systematic Approach to 
development

Systems / Software 
Engineering as a 

Systematic Process
Modelling & Simulation Systems Thinking & 

Systemic Approaches
Systems, Sub Systems & 

Interdependence

UNSW HDH EASAMS MDA CAE JBES

“…it is of immense importance that the soldier should not have to 
encounter in War those things which, when seen for the first time, 

set him in astonishment and perplexity; 

…if he has only met with them one single time before even by that 
he is half acquainted with them…”

Carl Philipp Gottfried von Clausewitz
18th century Prussian soldier and German military theorist



A Personal Journey…
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Complexity

“…it is of immense importance that the soldier should not have to 
encounter in War those things which, when seen for the first time, 

set him in astonishment and perplexity; 

…if he has only met with them one single time before even by that 
he is half acquainted with them…”

Carl Philipp Gottfried von Clausewitz
18th century Prussian soldier and German military theorist



Safety Critical MR…
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Complexity



Safety Critical MR…

28/06/2022 Copyright © 2022 by Jawahar Bhalla 27

Complexity

Image – Rotor & Wing International



Safety Critical MR…
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Complexity

SITUATION AWARENESS (Mica Endsley)
Perception of Elements 

In Current Situation
Level 1

Comprehension of 
Current Situation

Level 2

Projection of Future 
States
Level 3

State of the 
Environment Decision

Performance 
of Action

Common Situational 
Awareness is Key



Complexity = f(Contextual SA)
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Complexity

SITUATION AWARENESS (Mica Endsley)
Perception of Elements 

In Current Situation
Level 1

Comprehension of 
Current Situation

Level 2

Projection of Future 
States
Level 3

State of the 
Environment Decision

Performance 
of Action

Common Situational 
Awareness is Key

Ability to 

Sense / Perceive

Ability to 

Comprehend

Ability to 

Project

Agency to 

Effect



Complexity = f(Contextual SA)
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Complexity

Common Situational 
Awareness is Key

Ability to 

Sense / Perceive

Ability to 

Comprehend

Ability to 

Project

“Sensors”

“Mental Models”

“Simulations”



Mental Models
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Complexity

Common Situational 
Awareness is Key

Ability to 

Sense / Perceive

Ability to 

Comprehend

Ability to 

Project

“Sensors”

“Mental Models”

“Simulations”Santiago theory of cognition
“The living system reacts with its environment 

to bring forth a sense of awareness…..” –
Humberto Maturana

Mental Models are deeply ingrained 
assumptions, generalizations, or even 

pictures of images that influence how we 
understand the world and how we take 

action.”- Peter Senge

“We don’t perceive the world we see, we 
see the world we perceive” - Humberto 

Maturana”

“Autopoiesis”



Flight Sim “Generations”…
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Complexity

GEN-0

Manual /
Mechanical

GEN-1 GEN-2 GEN-3 GEN-4 GEN-4.5 GEN-5

Analog
Computers

Digital
Computers

Visual, Sound & 
Motion

“Level D” Flight & 
Mission Training

Interconnectivity of 
State Information

Common 
Synthetic Env’s

Sanders Trainer Link
Trainer

Halifax Trainer

Navigation Trainer

Comet 4 Trainer

CAE F-104 Trainer

Vickers Valiant 
Simulator

Qantas “Rigid Model” 
Visual System

IEEE-DIS / HLA

RAAF 
C-130J FFMS

RAAF 
KC-30A FFMS

IEEE-DIS / HLA

Antoinette Trainer

Antoinette Trainer

RAAF C-130J

FFMS

Antoinette Trainer

Stewart Platform

Dusk/Night Scenes

A Personal Categorisation of Simulator Generations



Increasing Interdependence
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Complexity

GEN-0

Manual /
Mechanical

GEN-1 GEN-2 GEN-3 GEN-4 GEN-4.5 GEN-5

Analog
Computers

Digital
Computers

Visual, Sound & 
Motion

“Level D” Flight & 
Mission Training

Interconnectivity of 
State Information

Common 
Synthetic Env’s

Personal Experience Based Categorisation of Simulator Generations

Increasing Technological & Environmental Interconnectivity Increasing Env Connectivity

“Synthesis” driven Architectural 
Paradigm shift (efficiency & 

effectiveness)

Energy on Outcomes

Energy on Enabling Outcomes

Existing Architectures Increasingly Unable to cope
Architectural Improvement is primarily “Reductionist” (Analysis/looking-In)

The SE Opportunity ContextComplexity

G A S
(ST-M&S)

Novelty & 
Innovation

Elegance & 
Aesthetics



The SE Opportunity Context
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Complexity

The SE Opportunity 

Context

Complexity

G A S

Novelty & 
Innovation
Elegance & 
Aesthetics

ABSTRACTION

INTEROPERABILITY

EMERGENCE

ORDEREDCOMPLEX

CHAOTIC

CONFUSED
(Exaptive)

“Sensors”

“Mental Models”

“Simulations”

Ability to 

Sense / Perceive

Ability to 

Comprehend

Ability to 

Project
Energy on Outcomes

Energy on Enabling Outcomes
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Open discussion
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