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Old Dominion University ony

Located in
Norfolk,
Virginia,
USA

= Established 1930, 26,000+ students from 106 countries, 795 Full-time faculty
= Degree Programs: 70 undergraduate, 54 Masters, 42 doctoral
= Graduates: 124,000+ from 77 different countries

= Home to the National Centers for System of Systems Engineering (NCSOSE)
— focused on system science based engineering of technologies to improve
complex system performance
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Complex System
Problem Domain

Landscape of the modern systems
practitioner
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An Ugly Dilemma - Are We ‘Flatlanders’?

WE Cannot soLve .«
our ProBLems wiTH g
THE SdMme THINKING

we USeD WHen 7
we Credrep THem

Abbott, Edwin A. (1884). Flatland: A Romance in Many Dimensions. New York: Dover R £
Thrift Edition [ o




Why do we seem to be Sprawling
frustrated in responding Complexity
to this domain - -
a Systems View?

Process &
Event Centric

Preference for

-
Global Control Sy S ] mlc

worldview
Paradigm * Respond to
Embedded in ' @ Complexity with
Output Emphasis Complication




Complex System
Governance: A
Glimpse

Charting a ‘Different’ Vantage Point
for Acquisition




TOOLS

Implements used to support accomplishment of a
specific task or purpose

METHODS

=) Specific approaches that are performed in a
systematic manner to accomplish something

MODELS
Representations that capture attributes
against which comparisons can be made

METHODOLOGIES

Generalized frameworks that
guide applications for the field

CONCEPTUAL
FOUNDATIONS

The fundamental underlying
philosophical, theoretical,
and axiomatic (principles)
basis for the field



A Glimpse of the Acquisition Literature
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So What? What's the big Deal? Who cares?

Fields (as pyramids) derive their Strength,

Stability, and Sustainability from the base.

As Is Breakthrough??
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Focused on
direction,
oversight, and

accountability

0@ Field

Intersec

Focused on Focused on

integration and
coordination

communhication
and control




Complex System Governance

CSG is 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)

INVOKES

Metasystem

Complex System Governance ]

System
Development

Policy & (M4)
Identity (M5)

Produces

Ago'ltn t@rrgllﬁtﬂd System

""" Operations

Keating, C.B., Katina, P.F., & Bradley, J. M. (2014). Complex system governance: concept, challenges,
and emerging research. International Journal of System of Systems Engineering, 5(3), 263-288.



CSG: An Analogy — THE MARIONETTE
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Complex System Governance - in a nutshell
of 5 fundamentals points

CREES

All systems are subiject to the
laws of systems

“circumstance, condition,
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

experience pathologies in their
performance.

expectation is
reduced” (Keating and
Katina, 2012, p. 253)

Pathologies linked to ‘violation’
of one or more system principles

EXAMPLE

M2.11. Introduction of uncoordinated
system changes resulting in excessive
oscillation.

System performance can be
enhanced through purposeful
development of governance
functions & addressing pathologies

Keating, C. B., & Katina, P. F. (2012). Prevalence of pathologies in systems of systems.
International Journal of System of Systems Engineering, 3(3-4), 243-267.




Physics Laws in the Systems (principles)
Cartoon World Laws in the Real World

"HST PHYSIBS lnw omnnmﬂus Unlike cartoons, real
i world Systems conform

to principles that:
1. Don’t sleep, are

always there & on
2. Apply equally
without bias or
- System !
‘lawbreakers’ value judgments

must pay for . Make no allowances
violations for ignorance

. 4. H |
mm \ cca)\rll(;;:tajences for
ﬂmwmm ‘ violations
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Complex System
Governance:
Contributions &

Directions

A path out of ‘Flatland’




Results: What we
have been able to do
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Research directions: Where we are going

‘The system-science based engineering of technologies to support

application development that advances practices related to design,
execution, and development of complex systems’.
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The CSG Functions

System
evelopment

Policy & (Ma)
Identity

System
perations




