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Questions Posed 

• Are the methods compatible or incompatible with 

aerospace? 

• What relation do the methods have to systems complexity? 

• Are the methods needed by aerospace? What problems 

are we solving? Has something changed? 

• Are the methods already practiced by aerospace? Old hat 

or new? 

• What is the method? Examples? Successes, Problems? 

• When is the method a good fit? When is it not a good fit? 

• How are these methods different from agile software 

approaches, if at all? 

• Other related questions that need increased exposure? 
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Incremental and Agile Methods 
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System 1:  Target system of interest, to be engineered or improved. 

System 2:  The environment of (interacting with) S1, including all the life cycle 

management systems of S1, and including learning about S1. 

System 3: The life cycle management systems for S2, including learning about  S2. 

Used in INCOSE Agile Systems Engineering LC Discovery Project 

CAS: System of Innovation (SOI) MBSE Pattern 
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Challenges which encourage Learning about Systems 1 and 2: 

Uncertainty about unfolding of future state or configuration of  System 1, 

System 2, and risk of stakeholder impacts caused by that progression. 

Used in INCOSE Agile Systems Engineering LC Discovery Project 

CAS: System of Innovation (SOI) MBSE Pattern 

 

       3.  System of Innovation (SOI)

   2.  Target System (and Component)  Life Cycle Domain System

 1. Target System 

LC Manager of 

Target System 

 

Learning & Knowledge 

Manager for LC Managers 

of Target System Life Cycle Manager of 

LC Managers

 

Learning & Knowledge 

Manager for Target 

Systems 

Target 

Environment

 
 

 

 

 (Substantially all the ISO15288 processes are included in all four Manager roles)

 

 

 

 

 

 

 

 

 



       3.  System of Innovation (SOI)

   2.  Target System (and Component)  Life Cycle Domain System

 1. Target System 

LC Manager of 

Target System 

 

Learning & Knowledge 

Manager for LC Managers 

of Target System Life Cycle Manager of 

LC Managers

 
Learning & Knowledge 

Manager for Target 

System 

Target 

Environment

 
 

 

 

 (Substantially all the ISO15288 processes are included in all four Manager roles)

6 

Execute Execute

Learn Learn

ISO 15288 life cycle 
processes appear 4 times  

(even if not recognized) 



Four different representations of the same underlying reality: 
1. The Scrum Pattern: Emphasizes time-bound outputs and feedback, focusing 

on processes for learning from produced outputs and managing uncertainty 

2. The ISO15288 Pattern: Emphasizes types of processes, focusing on 
management of processes 

3. The Agile Systems Engineering Life Cycle Model Pattern :  Shows how (1) 
and (2) above may be seen as one 

4. The S*Metamodel: Emphasizes the information flowing through all three of 
them: (1), (2), and (3) 
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Copyright 2015, ICTT System Sciences

“Perform Developmental Task” may include, as appropriate, 

any team-selected task from the ISO 15288 Technical 

Processes that could be performed by the internal team 

(e.g., Requirements, Design, Implementation, Verification 

Testing, etc.)

  

Provide In-Service 
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Lessons Learned? 

Lessons Learned 

Report 

 
Lorem ipsum dolor sit amet, consectetur 

adipiscing elit. Sed aliquam odio eget massa 

feugiat, at tincidunt quam ullamcorper. Nullam 

ac purus tortor. Duis a ullamcorper augue. 

Pellentesque eu eros hendrerit, tempor tellus 

vitae, suscipit.  

Copyright Gary Larson, The Far Side 
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Lessons 

Effectively 

Learned? 

Lessons Learned 

Report 

 
Lorem ipsum dolor sit amet, consectetur 

adipiscing elit. Sed aliquam odio eget massa 

feugiat, at tincidunt quam ullamcorper. Nullam 

ac purus tortor. Duis a ullamcorper augue. 

Pellentesque eu eros hendrerit, tempor tellus 

vitae, suscipit.  

Copyright Gary Larson, The Far Side 
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Building learned patterns 

into “muscle memory” . . .  
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Learning Executing 



Agility, Information Debt, Learning, Models 
• Where ŀǊŜ ǘƘŜ άƭŜǎǎƻƴǎ ƭŜŀǊƴŜŘέ ŜƴŎƻŘŜŘΚ  ²Ƙŀǘ 

would cause them to be accessed during execution?  

• Compare to biology: 
– άaǳǎŎƭŜ aŜƳƻǊȅέ ōǳƛƭŘǎ άƳƻǘƻǊέ ƭŜŀǊƴƛƴƎ ŘƛǊŜŎǘƭȅ in line 

with a future task, for future unconscious use, vs. syllogistic 
reasoning that may not be remembered fast enough, or at all 

– ¢Ƙƛǎ ƛǎ ŀōƻǳǘ άŜŦŦŜŎǘƛǾŜ ƭŜŀǊƴƛƴƎέ ŦƻǊ ŦǳǘǳǊŜ ŀƎƛƭŜ ǳǎŜ 

– Wǳǎǘ ƘŀǾƛƴƎ ŀ ƎǊƻǿƛƴƎ ŦƛƭŜ ƻŦ άƭŜǎǎƻƴǎ ƭŜŀǊƴŜŘέΣ even if text 
searchable, is not the same as building what we learn 
directly in line with the path of future related work that will 
have to access it in order to be executed.  

• Wǳǎǘ ōŜŎŀǳǎŜ ǿŜ ƭŀōŜƭ ŀ ǊŜǇƻǊǘ άƭŜǎǎƻƴǎ ƭŜŀǊƴŜŘέ ŘƻŜǎ 
not mean that those who will need this information in 
the future will have effective access to it. 11 
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Agility as Optimal Trajectory Control in S*Space:  
CƛƴŘƛƴƎ ǘƘŜ .Ŝǎǘ bŜȄǘ ά5ƛǊŜŎǘƛƻƴέ ϧ LƴŎǊŜƳŜƴǘǎ 
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