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Complex
System

 Many smart
subsystems

e Separate
functions/
agendas



Attributes

One of akind

Integrated to work in
concert,synergetically

Many potential

failure modes

System Latency

Cost, complexity,
failures

Reliability through
bestowing intelligence



Complex Architectures

Human Being

Software Devel opment
Government Organization
Global Financial Markets
National Missile Defense
Air Traffic Control

Power Grids

International Telecommunications Networks




Common Modél
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e Building the common model
 Communicate, communicate, communicate




In The Beginning.........




The Tools
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2’2« The Mind
e The Machine




The “ Wicked” Problem
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Character changes constantly N7
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 Introduce new parameters




\ Concept
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* A rudimentary synthetic idea

* Not optimized
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e Reduce Design Cycletime
* Create more choice
 Increase Efficiency ., &<
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Examples







Example







Concept Creation

A E Background Activity

f | * Brainstorming

, e  Reverse Engineering
e Morphologic Box

« Adaptable, Incremental Approach
Darwinian Down Selection

* Highly Empirica




* A lesson learnt or
e A Rule Of Thumb
re. complex systems

from experience




Heuristics

£ .
For complex systems:
» Biggest blunders are made on the first day you commit to concept.
« Evolution, much less revolution.
 Watch, wait......... If more solutions than problems...good concept.
« Beforetheflight it isopinion, afterward it is obvious.

 Befast, be quiet, be ontime. If you can’t do it with brain power, you
can’t expect to do it with man power, even overtime.

e Maximum leverage exists at the interfaces.

e Common senseisnot so common.

 Bewary of abstraction. Every layer puts you back
e another step from reality.

o [fitan’tbroke, don't fix it.




Technique

ey
 Interdisciplinary
e Visualize
rime up with programmatic data
« “Play” with ahandful of parameters
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Reality

* Nosuchthing asan “ideal” concept.
e No such thing asideal design methodology.

* A concept is as good(“strong boned”) asits ability to adapt
to changing external / internal parameters imposed upon it.







Ruminate........

o “Wicked” Problem

e “Out Of Bounds’ Solution

 Architecting and Engineering
e Reality and Perception
e Biologically Accurate Modeling
e Heuristics

o Darwinian Down Selection

o “Strong Boned” Architecture




Concept — Going to Pluto

Program — watch atmospheric changes
60 year mission

Mariner, Voyager legacy

Nuclear Power

Electric Propulsion




Castles In The Air
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A.. When Castlesin the air
— Fall to the ground,
M It hurts no one
Makes not a sound !
Castles of gold though, N \ ! yaw

. AVEE.
A keystone amiss, \....‘ 7
May bring down the city - i
Boy ! What a pity. a&/ g

But castlesin the air
Sometimes turn into gold
Rarely, rarely, but sometimes they do stand
And inall it'sglory
New, new rules they command.




