A Complexity Typology
for Systems Engineering




Questions

Complexity in the context of engineering
complex systems

What are the “atomic pieces” of complex
systems?

What makes a system more or less
complex?

What flavors of complexity are there?



“Atomic Pieces” of Complexity Representation
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Complexity Contributors and Results
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Types of complexity
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Types and Examples

1 Structural Complexity:
Size

# elements, # instances, # types of elements
-of development process

2 Structural complexity:
Connectivity

# connections, types, strength of connections
-of development process

3 Structural complexity:
Architecture

Patterns, chunkiness of connections,
inhomogeneity, boundaries

4 Dynamic complexity:
Short Term

Nonlinearity, dynamic emergence, sudden rapid
change in system behavior —butterfly effect
-development system behavior

5 Dynamic complexity:
Long Term

Changes in # and types of things and
relationships

6 Socio-political
complexity

Human cognitive limitations, multiple
stakeholders, global context, environmen-tal
sustainability, economics

-“Coop-etition,” supplier chain depth, distributed
development




What does SE literature say?

Does not categorize;
assumes complexity = risk

PSM and COSYSMO: input;
Architecture “relative difficulty”

ESE Profiler (MITRE, Renee Stevens)
Maier, Dimensions of Complexity
Case studies: AAS, other failures
Entropy calculations , # connections

Extracted potentially usable measures
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Maier: Factors Associated with Complexity
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Enterprise Systems Engineering Profilerm™
(MITRE)
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Traditional program domain
Well-bounded problem

Predictable behavior

Stable environment O

Transitional domain

Systems engineering across
boundaries

Influence vs. authority

_ o Implementation

Context

Messy frontier

Political engineering (power,
control...)

High risk, potentially
high reward

Foster cooperative behavior

Source: Renee Stevens, “Engineering Enterprise Systems: Challenges and
Prospects,” Presentation to DAS XIII, 2006.
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Complexity Measures

Winnowing down measures to a surveyable
set

Looking for historical programs to interview
these complexity measures
how successful were they?
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Contact Information

Sarah Sheard
sarah.sheard@gmail.com (703) 757-7644
(Washington DC area)

All Mostashari
ali.mostashari@gmail.com (Hoboken area)
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