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SE
24 MBSE Case Study Session Overview

Session Description

• During this interactive activity, we will review real-world challenges 
decision-makers have faced and work together in small groups to develop 
solutions to those challenges by applying the principles of model-based 
systems engineering (MBSE).

Learning Objective

• To use inductive reasoning to increase our understanding of how we can 
apply model-based systems engineering (MBSE) to the challenges we 
encounter as systems engineers.
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The Challenge from M2M SE&I 
Leadership

The Ask

• M2M SE&I wants to reduce risk by ensuring there are adequately defined 
requirements that flow down.

• Do we have all the requirements we need to support the technical baseline?

• If we do not, what are the gaps in the requirements?

• Are there gaps in the architectural capabilities defined for Moon2Mars (M2M)?

• Is there clear traceability from the M2M Architecture Definition Document (ADD) 
to the Artemis Requirements Document?

The Task

• Requirements Completeness Assessment
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Level 2Level 1Level 0

Defining the Assessment Space: 
Sources of Truth
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Advantages of Using MBSE for the 
Requirement Completeness Assessment
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Assessment Cycle 1: 
Boundaries and Relationships
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Nominal Mission Model

Nominal Mission Phases

Nominal Mission 
Segments

Architectural 
Capabilities

Artemis 
Requirements

Decomposition defined in the Artemis Concept 

of Operations

Objectives

Characteristics & Needs

Use Cases

Functions

Decomposition defined 

in the Architecture 

Definition Document

Traceability iteratively defined by M2M Requirement Integrators

Assessment: If a nominal mission segment 

does not have an architectural capability 

traced, then there are no requirements traced 

to that mission segment.

Result(s): Capability Gap. Requirement Gap.

Assessment: If an architectural capability does not have a 

requirement traced, then there is a requirement gap.

Result(s): Requirement Gap.

Assessment: If an ADD Function does not have 

an architectural capability traced, then there are 

no requirements traced to that ADD Function.

Result(s): Capability Gap. Requirement Gap.
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Assessing ADD Functional Gaps in 
the Architectural Capabilities
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• Assessment: If an ADD 

Function does not have an 

architectural capability 

traced, then there are no 

requirements traced to that 

ADD Function.

• Model: Table view shows 

where there are no 

capabilities traced to 

functions, quickly 

identifying potential gaps.

• Result(s): Capability Gap. 

Requirement Gap.
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Assessing Capability Gaps in the 
Nominal Mission Model

• Assessment: If a nominal mission 

segment does not have an 

architectural capability traced, then 

there are no requirements traced 

to that mission segment.

• Model: Dependency matrix shows 

where there are no architectural 

capabilities traced to nominal 

mission segments, quickly 

identifying potential gaps.

• Result(s): Capability Gap. 

Requirement Gap.
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Assessing Requirement Gaps in the 
Architectural Capabilities
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• Assessment: If an architectural 

capability does not have a 

requirement traced, then there is 

a requirement gap.

• Model: Tree view shows where 

there are no requirements traced 

to architectural capabilities, 

quickly identifying potential gaps.

• Result(s): Requirement Gap.
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24 MBSE Case Study Table Discussion

• Challenge: Your management tasks you with conducting a requirement 
completeness assessment for your area. How do you determine if you have a 
complete set of requirements? How will you ensure you’ve factored in all potential 
threads for identifying gaps?

Discussion Questions

• Where is the source of truth for your requirements?

• What other sources of truth do you need to factor into your assessment?

• What elements within those sources do you need to conduct your assessment?

• Are all those elements already linked together? What do you do if they are not 
linked together?

• Have you done this before? How did you approach it? Would a model-
based/digital approach have helped?
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