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Have you ever: 
 
1.  Misunderstood a requirement? 
2.  Struggled to know what goes in a good requirement? 
3.  Wondered if you have all of the requirements you need? 
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Review of Historical Practices and Literature 
Literature 

•  Four Variable Model (Parnas and Madey 1991) 
•  Traditional Requirements - (Ivy Hooks 1993) 
•  Problem Frames (Jackson 2000) 

 

•  Agile Requirements (Leffingwell 2011) 

•  Textual Requirements Grammatical Patterns (Carson 2015) 
•  An S*Model is any MBSE model that satisfies the 

S*Metamodel, S*Pattern is an S*Model of a system family 
(product line, platform) (Peterson and Schindel 2013; 
Schindel 2011) 
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Requirements 

The Rover shall Calculate Commanded_Motor_Speed in <= 10ms after 
receiving Steering_Command and Throttle_Command while in the Operating 
state. 
 
 
 
 

Is this a quality 
requirement? 
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System Context 
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Features 

Game Feature 
Rechargeable Feature 
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State 
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Interactions 

All requirements can be modeled as an interaction. 
 
 
The Interactions model the exchange of:  

1.  forces,  
2.  energy,  
3.  mass flows, or  
4.  information 

between two or more objects in the system. 
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Drive Across Game Surface Interaction 

●  The Rover shall Calculate Commanded_Motor_Speed in <= 10ms after 
receiving Steering_Command and Throttle_Command while in the 
Operating state. 
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Textual Requirements Pattern 
Textual requirements can be generated from an interaction using a pattern 
 
If [TRIGGER],  

the OBJECT shall BEHAVIOR 
[(OUTPUT_DATA with the OUTPUT_DATA_ATTRIBUTE(s))(s)]  
[PERFORMANCE_CONSTRAINT] 
[using (INPUT_DATA with the INPUT_DATA_ATTRIBUTE(s))(s)] 
[while in STATE state]. 
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Recharge System Interaction 

The Remote_Rover_System shall Store Stored_Energy with the 
Maximum_Energy_Watts=40 while in Being Maintained state. 

 

     Visually representing interactions supports completeness 
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Pattern Hierarchy 

Organizational Learning is captured in patterns 

Product Line Requirements 
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Configure Stakeholder Features 

     Using Features/Attributes configures variability in product families 
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Configure Technical Requirements 

The Remote_Rover_System shall Store Stored_Energy with the 
Maximum_Energy_Watts=40 while in Being Maintained state. 
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When we started I asked if you have you ever: 
 
1.  Misunderstood a requirement? 
2.  Struggled to know what goes in a good requirement? 
3.  Wondered if you have all of the requirements you need? 
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Using Visual Diagrams and Patterns for Correct, 
Consistent and Complete Requirements 

Can you: 
 
1.  Better understand your requirements? 

–  Interactions lead to conversations and improved understanding 

2.  Put the right information in your requirements? 
–  Interactions exchange forces, energy, mass flow and information 
–  Template (pattern) show and describe the information needed in a good requirement 

3.  Have a more complete set of requirements? 
–  Interactions bring up natural questions that lead to complete requirements 
–  Visual diagrams show gaps 
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Discussion Time 
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