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Introduction to SysML

Part 4.0: Requirements and 

Interactions for Scenarios

With tutorial exercises using MagicDraw
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• Requirements Diagrams, Tables and Matrices

• Dependencies in Requirements Models: Satisfy, Verify and others

• First exercise, building requirements diagrams and table

• Interactions and Sequence diagrams

• Second exercise, creating a concept-of-operations scenario

Learning Objectives
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• The goal of MBSE is a 

single unified model.

• SysML provides a 

common ground where 

requirements are fully 

integrated, relationships 

are precisely defined, 

and traceability is 

maintained.

Why Handle Requirements 

in SysML?
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• First application – displaying requirement hierarchy

• Second application – creating and displaying dependencies linking 

requirements to other elements

Requirement Diagrams
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• Dependencies appear as dashed line arrows with a 

<<keyword>>

• Dependencies always point from dependent to 

independent party, client to supplier, result to cause …

• Dependencies may appear in alternate formats

Dependencies

Compartments

Call out
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• Derive – identifies a requirement as having been 
derived from one or more other requirements

• Copy – identifies a project requirement as an 
exact copy of a standard or library requirement

Derive and Copy
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• Satisfy – assert that an element satisfies a requirement

• Verify – identifies a testcase that can be used to verify a requirement

Satisfy and Verify
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• Satisfy – assert that an element satisfies a requirement

• Verify – identifies a testcase that can be used to verify a requirement

Satisfy and Verify
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• Refine – clarify or add information to a requirement

• Trace - provide a traceable link

Refine and Trace
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Requirement Diagrams
►Second application – creating and displaying dependencies linking 

requirements to other elements
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Requirement Diagrams
►Second application – creating and displaying dependencies linking 

requirements to other elements



Copyright InterCAX LLC 2016 12

Requirement Tables
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Requirement Matrices
Verify Matrix
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• Create requirement table

• Create requirement hierarchy in requirement diagram

• Create a variety of dependencies and display in a new 

requirement diagram

First Exercise
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• Create requirement 

table

• Create requirement 

hierarchy in 

requirement 

diagram

First Exercise
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• Create requirement 

table

• Create requirement 

hierarchy in 

requirement diagram

• Create a variety of 

dependencies and 

display in a new 

requirement diagram

First Exercise
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• One common application of Sequence Diagrams is to capture 

scenarios at the concept-of-operations stage

• Interactions describe Message-Based Behavior

• A Sequence Diagram is a view of an Interaction

– A Sequence Diagram always belongs to an Interaction.

• We will return to Interactions and Sequence Diagrams in Part 

8, introducing more language concepts

Interactions and Sequence 

Diagrams
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Sequence Diagram
Lifelines

Messages

Event

s
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Sequence Diagram

Asynchronous

Synchronous

Reply
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Sequence Diagram

Call 

Message

Activation Node 

(Focus of 

Control Bar)

Time 

Constrain

t
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Sequence Diagram
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 Create an Interaction and 

Sequence Diagram

 Populate diagram with 

Lifelines and Messages

 Add time constraints

Second Exercise
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 At the end of the hands-on exercises, you should be able to

 Explain the following terms: requirement, satisfy, verify, refine, 
interaction, lifeline, message, event

 Create a requirements hierarchy and display it in a requirement 
diagram

 Explain the direction of a dependency arrow

 Create an interaction with lifelines and messages and display it in a 
sequence diagram

 Identify the principle purpose(s) of requirement and sequence 
diagrams

Recap
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Questions?

www.intercax.com

email info@intercax.com

blog www.intercax.com/blog

Twitter @intercax | LinkedIn intercax-llc

Disclosure
• This course material is developed by InterCAX LLC. All copyrights held by InterCAX LLC.

• Usage of this material is governed by the licensing agreement terms between user and InterCAX.  Usage or 

distribution for educational or other purposes outside these terms is not permitted. No part of this material 

may be reproduced or repurposed without the written consent of InterCAX.

• The intent is to present vendor-independent concepts and examples in an objective educational way that the 

course participants will find helpful. References are made to commercial products by InterCAX for the 

purpose of making these concepts concrete. Course participants are responsible to evaluate these products 

and tools for themselves and to investigate similar products and tools by other organizations where 

applicable.


