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Products of the Domain

Why do we seem to be SPT: aW”".‘_?
frustrated in responding Complexity
to this domain?

Increasing Pursuit
of Control

Emphasize Output £ 4 8 @ Complexity with
over Outcome Complication
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Connecting the dots differently

The Flatland Dilemma

Flatland View Beyond Flatland View
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Result of addressing complex systems in flatland
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Escaping Flatland creating a Decisive Difference
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Thinking Decision Action Interpretation

Thinking Decision Action Interpretation
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Complex System Governance draws R
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tem G accountability
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Focused on
communication and
control

Focused on integration
and coordination

Complex System Governance — in a nutshell
of 5 fundamentals points

development of governance
functions & addressing pathologies

Keating, C. B., & Katina, P. F. (2012). Prevalence of pathologiesin systemns of systermns.
International Journai of Sysiem of Sysiems Engineering, 3(3-4), 243-267.

PATHOLOGY
@ —V—g\l,vss s:esmsst:r:fssumem to the “circumstance, condition,
y factor, or pattern that acts
All systems perform essential to limit system
governance functions that performance, or lessen
determine system performance. system viability, such that
_ the likelihood of a system
Governance functions can achieving performance
egffirrl;r;%i:atholomes in their expectation is reduced”
P ' (Keating and Katina, 2012,
L _— . 253
Pathologies linked to ‘violation’ P )
> of one or more system laws
EXAMPLE
i System performance can be M2.11. Introduction of uncoordinated
system changes resulting in excessive
w enhanced through purposeful oscillation.
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Complex System Governance

The design, execution, and
evolution of the [nine] metasystem
functions necessary to provide
control, communication,
coordination, and integration of a
complex system

(Keating, et al. 2014)
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The CSG Functions
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Same underlying system dentity (5)
pathology appears as ‘different’

surface issues
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A “Fun” 14 — Point Governance Check

SYSTEM GOVERNANCE
A 14 Point Check-up

... execution of essential
functions necessary to ensure

@ present Performance anol future
[l

System sustaina bLL’Ltg

ASSESSMENT

-~ We have a comprehensive model that
shows a mapping of how our system Less More

functions to produce value. D D |:| D D
1 2 3 4 5

This is like a system owners manual — it shows
the precise detail, like a set of blueprints that
show precisely how the system elements fit
together and operate to produce value

Potential Value and Some Results
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Results: What we have been able to do

% Identification of gaps between workforce systems thinking
capacity and complexity demanded by the environment

Capacity -#Demand

Complexity

Flexibility Autonomy

Systems Interaction

Worldview

Uncertainty — Change

Results: What we have been able to do

Y Identification, mapping, and prioritization of
L (metasystem) pathologies for a system of interest
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Results: What we have been able to do

Definition of the
3 CSG landscape

CSG Landscape
of Pathologies

of pathologies
and state of CSG
Governance Check Aggregate Profile
= Initatives - Effectiveness
..... In contrast to information&

y system Ko Giohons -
development ol B Vorsoring
iniﬁaﬁves Operations Development
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Instructive Example and
Challenges

www.pgcs.org.au/library/2019

Chuck Keating

12



PGCS 2019

Wh

Sprawling
Complexity

——— Increasing Pursuit
of Control -

Emphasize Output
over Qutcome

Example: Border Security

Lack a Holistic
Perspectiv

. X "

Respond to
Complexity with
Complication

e
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4 Challenges to Move the Needle

+h Perceived risk and threat
to status quo

@ Limited patience for the long
view and immersive study

@ Preference for tools/aplos
over deep thinking/analysis

4k Overcoming the “In Addition
To” Syndrome

Chuck Keating, Ph.D., ckeating@odu.edu

Old Dominion University
Engineering Management & Systems Engineering
National Centers for System of Systems Engineering
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