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Introduction & Background 

Read our paper! 

As engineers, we 

communicate via 

information-dense media.  

The poor communication 

style of endless bullet-list 

Neanderthal grunts leads to 

a poor cognitive style 

counter to critical thinking 

and engineering reasoning. 



Influences & Inspiration 
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Shattuck & Shattuck (Miller) 
Giachetti 

Churchman 
& Mitroff 

Miller 
DMSC 

Extended 
DMSC 

Inputs
Valid starting point 
or building blocks 
of knowledge

Operator
Transforms inputs 
into outputs

Guarantor
What guarantees the Input, 
Operator, and Output are “correct” 
which will result in a good decision?

Outputs
Valid knowledge 
for action

Inquiry System Model 



Inquiry System Models 
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Inputs 
Valid starting 
point or 
building blocks 
of knowledge 

Operator 
Transforms 
inputs into 
outputs 

Outputs 
Valid 
knowledge for 
action 

Guarantor 
What guarantees the 
Input, Operator, and 
Output are “correct” 
which will result in a 
good decision? 



Lockian Model 
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Inputs 
Elementary 
observations 

Operator 
Assign labels & 
relationships 

Outputs 
Taxonomy & 
rules for 
relationships 

Guarantor 
Agreement & 
consensus on labels 
and taxonomy; self-
reflection & backward 
tracing 



Leibnizian Model 
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Inputs Operator 
Elementary 
axioms, formal 
logic; axiom 
extension 

Outputs 
Fact-nets & 
new truths 

Guarantor 
Internal consistency & 
comprehensiveness of 
generated facts 



Kantian Model 
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Inputs 
Elementary 
observations 

Operator 
Generates 
hypotheses; 
alternative 
models tested 

Outputs 
Taxonomy & 
rules for 
relationships; 
fact-net models 

Guarantor 
Agreement between 
model & data; collect 
new input based on 
output & new theory 



Hegelian Model 
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Inputs 
Elementary 
observations 

Operator 
Knowledge 
through conflict: 
thesis-antithesis 

Outputs 
“Winning” fact-
net models 

Guarantor 
Conflict – “best fit” 
between competing 
models & input data; 
collect new input to 
uncover differences 



Singerian Model 
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Inputs 
Elementary 
observations 

Operator 
Knowledge 
through conflict: 
open discussion 
between theories 

Outputs 
“Resolved” 
fact-net 
models 

Guarantor 
Conflict then 
consensus; compare 
pros & cons of several 
different models 



Enterprises & Decision Making 
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• A Decision is the selection of a course of action 
from among alternatives; a commitment of 
resources 

• Decision making is at the heart of management 
responsibilities 

Decision Making Process 

• Routine decisions versus non-routine decisions 
• Who makes the decision – at what level? 
• Who decides what is routine and what is not? 
• Organization design & culture 
• Environment 



Centralization/Decentralization 
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Centralized: concentrate 
decision-making at top of 
hierarchy 

Decentralized: delegate 
decision-making to the 
bottom of hierarchy 

Where is the information? How do you 
get more?  How is it distributed? 

Strategic 

Operational 

Tactical 



Decision Policies & Formalization 
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Decision policies: Rules that guide how decisions are made 
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Original DMSC 

All data in the 
environment 

Data detected by 
technological 

systems 

Data available on 
local C2 system 

Data perceived by 
decision maker 

Comprehension of 
decision maker 

Perceptual and 
Cognitive 
Systems 

Technological 
Systems 

Lenses consist of local 
situation, OPORD, doctrine, 

experience 

Projection of 
decision maker 

A B C 

1 

2 

3 

4 

5 

6 

© Miller and Shattuck, 2003 
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A Recent Extension 

Data 

Detected 

By 

Sensors 

Data on Local 

C2 System 

Perceptio

n Comprehensio

n 

Projection 

Data 

Detected 

By 

Sensors 

Data on Local 

C2 System 

Perceptio

n Comprehensio

n 

Projection 

All 

Data 

in the 

World 

Blue forces 

Red forces 
Battlespace 

1 

2 

3 

4 

5 

6 

2 

3 

4 

5 

6 

© Miller, Miller, and Shattuck, 2007 
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IW & Socio-Technical Considerations 

Data 

Detected 

By 

Sensors 

Data on Local 

C2 System 

Perceptio

n Comprehensio

n 

Projection 

Data 

Detected 

By 

Sensors 

Data on Local 

C2 System 

Perceptio

n Comprehensio

n 

Projection 

All 

Data 

in the 

World 

1 

2 

3 

4 

5 
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© Miller, Miller, and Shattuck, 2007 



Operations Against Lockian System 
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Inputs 
Elementary 
observations 

Operator 
Assign labels & 
relationships 

Outputs 
Taxonomy & 
rules for 
relationships 

Guarantor 
Agreement & 
consensus on labels 
and taxonomy; self-
reflection & backward 
tracing 

Different views; 
prevent new 
data; insert 
consistent 
incorrect views Confound or 

prevent 
consensus 



Operations Against Leibnizian System 

Enterprises as Inquiring Systems with Implications for Information Warfare - 031 17 

Inputs Operator 
Elementary 
axioms, formal 
logic; axiom 
extension 

Outputs 
Fact-nets & 
new truths 

Guarantor 
Internal consistency & 
comprehensiveness of 
generated facts 

Very difficult 

Insert malicious 
code 

Leverage over-
reliance on 
SOPs & formal 
doctrine 



Operations Against Kantian System 
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Inputs 
Elementary 
observations 

Operator 
Generates 
hypotheses; 
alternative 
models tested 

Outputs 
Taxonomy & 
rules for 
relationships; 
fact-net models 

Guarantor 
Agreement between 
model & data; collect 
new input based on 
output & new theory 

Leverage 
confirmation 
bias; consistent 
incorrect data 
via different 
sensors 



Operations Against Hegelian System 

Enterprises as Inquiring Systems with Implications for Information Warfare - 031 19 

Inputs 
Elementary 
observations 

Operator 
Knowledge 
through conflict: 
thesis-antithesis 

Outputs 
“Winning” fact-
net models 

Guarantor 
Conflict – “best fit” 
between competing 
models & input data; 
collect new input to 
uncover differences 

Encourage focus 
on the wrong 
issues 

Prevent or slow 
selection of 
“winner” by 
isolating the 
executive 



Operations Against Singerian System 
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Inputs 
Elementary 
observations 

Operator 
Knowledge 
through conflict: 
open discussion 
between theories 

Outputs 
“Resolved” 
fact-net 
models 

Guarantor 
Conflict then 
consensus; compare 
pros & cons of several 
different models 

Present many 
different views 
very quickly . . .  

. . . analysis paralysis 

Destabilize trust 
relationships 



Illustrative Example 
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Summary & Conclusions 
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Read our paper! 

Inputs
Valid starting point 
or building blocks 
of knowledge

Operator
Transforms inputs 
into outputs

Guarantor
What guarantees the Input, 
Operator, and Output are “correct” 
which will result in a good decision?

Outputs
Valid knowledge 
for action

Enterprises as 
Decision-Making 
Systems 
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Socio-Technical 
Implications 

Illustrative Example: 
Operation Bodyguard 

• No decision-making enterprise 
modeled as an inquiry system is 
immune 

• Systems thinking considers 
• Organization 
• Processes 
• IT support 
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