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MBSE’s Promise 
•  Manage interconnectedness 

of project elements 
•  Improve communication 
•  Increase productivity and 

quality  
•  Reduce risk 
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Model-Based Systems Engineering 
•  None (document-centric) 
 

•  Requirements Management Tool (RMT) 
 

•  RMT and Diagrams 
 

•  RMT and Diagrams with Analysis Capabilities 
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Simplify the Schema 
•  Simplify to achieve promised results from MBSE 

for: 
–  MBSE beginners 
–  Small / medium projects 

•  Schema = structure / framework 
–  What items are captured 
–  What items trace to others 
–  What attributes are stored with each item 
–  What document artifacts are created 
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Simplify the Schema 
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Input Documents 
•  Documented source for items 
•  Allows insight into why and when items 

were created or changed 

{ALL	ITEMS}

Documents
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Issues 
•  Capture issues and questions 
•  Maintain a history of key decisions 
•  Link issues to affected items to show the impact of a 

decision 

{ALL	ITEMS}

Issues
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Anatomy of an Item 
•  Core set of attributes used on nearly all items 

•  Additional attributes added as necessary 

ID # Status Name 

Allocations 
Description 
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Output Documents 

Use	Cases	Document

Originating	
Requirements	Trace
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Output Documents 
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Stakeholder Needs 
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Design	Inputs
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Goal 1: Reconcile Project Inputs 
1. Capture 

2. Trace 
3. Reconcile 

4. Output 
document 

System
Requirements

Interfaces

Use	Cases

Originating	
Requirements

Originating	
Requirements	Trace

Documents

Marke&ng	
Requirements	

Legacy	
Requirements	

Feature	lists	
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Capture 

Originating	
Requirements

Documents

RFQ 
 
•  A user should be 

able to quickly 
charge the device 
with a cell phone 
charger. 

•  Has a charge 
indicator. 
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Trace, Reconcile, and Output 

System
Requirements

Interfaces

Use	Cases

Originating	
Requirements
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Goal 2: Uncover Missing High-level Needs 

Use	Case	Diagram

Use	Cases	Document

Use	Cases

1. Consider 
overlooked 
use cases 

2. Add critical 
details 

3. Output 
document 
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Consider Overlooked Use Cases 
•  What is in/out of the 

system? 
•  Who (what) interacts 

with the system? 
•  What are those 

interactions? 

Use	Case	Diagram
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Add Details and Output 

Use	Case	Diagram

Use	Cases
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Design Inputs 
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Needs
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Goal: Provide Inputs to Architect the System 

Verification

System
Requirements

Functions

Behavior	Diagram

Product	Requirements	
Specification

1. Requirements  

2. Plan 
verification 

3. Output 
document 
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System Requirements 
•  Constraint – What the system is / has 

•  Performance – What the system does 

System
Requirements
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Behavior Diagrams 
•  Show the time dependency and decision 

dependence of functions 

Functions

Behavior	Diagram
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Keep Diagrams Simple 
•  ~5-9 items 
•  One diagram = one page 
•  Don’t do the engineer’s job for them 
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Performance Requirements 
•  Link performance requirements to 

functions 
•  Context! 

System
Requirements

Functions



July 

www.incose.org/symp2016 

Verification

System
Requirements

Behavior	Diagram	/	
Functions

Plan Verification 
•  Alignment on method and owner 
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Output 
•  Functional Spec. 
•  Constraint Spec. 
•  Verification Plan 
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Output 
•  Functional Spec. 
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•  Verification Plan 
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Goal: Select Architecture that Meets Requirements 
1. Architecture(s)  

4. Output 
document 

2. Interfaces 

3. Trace 

Verification

Interfaces

Components

Physical	Architecture	
Diagram

System	Architecture	
Document
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Architecture Diagram 
•  Who (what) interacts  

with the system? 
•  What comprises the 

system? 
•  How is everything 

connected? 
Physical	Architecture	

Diagram
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Internal vs External Interfaces 

External  

Internal 

Critical Internal 
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Interfaces and Trace 
•  Interfaces are 

requirements! 

Verification

Interfaces
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Output 
Physical	Architecture	

Diagram

Components

Interfaces

•  Re-release Verification Plan 
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Iterate 

Stakeholder	
Needs

Design	Inputs

Architecture

Development

Integration

Verification

Validation

Verification

System
Requirements

Behavior	Diagram

Physical	Architecture	
Diagram

Use	Case	Diagram

Originating	
Requirements

Issues

Documents

•  Base model 
complete 

•  Refine 
incomplete 
items  

•  Use Documents 
and Issues 
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Schema 
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{ALL	ITEMS}
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Diagram
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Go Get Started! 
•  Setup your schema 
•  Use your model 
•  Communicate! 
•  Show value 
•  Add items as 

necessary 

Verification

System
Requirements

Behavior	Diagram	/	
Functions

Interfaces

Use	Case	Diagram	/	
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Originating	
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DocumentsPhysical	Architecture	
Diagram
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