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What Is Complexity? 
•  “See Also: DIFFICULTY” 
•  “Complicated, intricate” 
•  Parts count + Lines of Code (DARPA) 
Subjective ………………………………..…………. 

 Objective 
Frustration ………………………  Many interconnected 
things 

→ Meanings on many different planes 
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*Young, L. Z., Farr, J. V., & Valerdi, R. 2010. “The role of complexities in systems engineering cost estimating processes.” 

Paper presented at the conference on systems engineering research , Hoboken NJ (US), 17-19 March. 
 

•  How use for systems engineering? 
•  Show on one chart 
•  30+ definitions  from Young, Farr, and Valerdi* 

(cataloguing for measurement) 
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33 Definitions  
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#	 Type	of	Complexity		 #	 Type	of	Complexity		

1	 Hierarchical/Structural	(#	levels)	 18	System-level	Complexity	(emergent)	

2	 ConfiguraBon	Complexity	 19	Structural	Complexity	(design	and	structure,	persistent)	

3	 Complicatedness/	FuncBonal	Complexity		 20	Conceptual	Complexity	(psychological)		

4	 SubjecBve	Complexity		 21	ComputaBonal	Complexity	(algorithms)	

5	 StaBsBcal	Complexity		 22	Structural/Combinatorial	Complexity		

6	 Algorithmic/DeterminisBc	Complexity		 23	Behavioral	Complexity	(unpredictability)		

7	 Aggregate	Complexity	(interrelaBonships)	 24	Nested	Complexity	(technical/socio-technical)	

8	 Project	Complexity	(organizaBonal	and	technological)		 25	EvaluaBve	Complexity	(mulBple	stakeholder	
viewpoints)		

9	 Project	complexity	(assembly,	system,	array)	 26	StaBc	Complexity		

10	Product	Complexity	(physical)	 27	Dynamic	Complexity		

11	Structural	OrganizaBonal	Complexity		 28	Social-PoliBcal	Complexity		

12	Structural	IT	Complexity		 29	Technical	Complexity	(Systems	IntegraBon	based)		

13	Dynamic	OrganizaBonal	Complexity		 30	ProgrammaBc	Complexity	(Systems	IntegraBon	based)		

14	Dynamic	IT	Complexity		 31	ConfiguraBon	Complexity	(Systems	IntegraBon	based)		

15	 Inter-Component	Complexity	(can	grow	exponenBally)	 32	OperaBonal	Complexity	(Systems	IntegraBon	based)		

16	 Interface	Complexity	(by	component)	 33	OrganizaBonal	Complexity	(Systems	IntegraBon	based)		

17	 ImplementaBon	Complexity	(e.g.	code)	
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 Complexity is an Adjective, not a Noun! 
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First 
Second 

Third 

Fourth 

Fifth 

Sixth 
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Environment  Elements (1) 
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Project Elements(1) and (2) 
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Environment  Elements (2) 
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System Activities 
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Cognitive Activities 
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A System Life Cycle? 
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Takeaways 
•  Complexity is an adjective 
•  More than just the system, or the project, is 

important 
•  Sometimes you can’t control but you can 

influence; sometimes just work around 
•  Test your idea of “all” against someone 

else’s collection 
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Summary 
•  Complexity refers to many entities and has 

both technical and cognitive aspects 

•  A system ‘lifecycle’ that includes the 
environment and the project can address, 
or at least recognize, most types of 
complexity   

•  Not all views on one chart 
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sheard@sei.cmu.edu 
(703) 994 7284 
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