
“Harmony for Systems Engineering 
Best Practices of Model-Based Systems Engineering using Rhapsody” 

Workflow-oriented Tool/SysML Training 
 

 

Course Outline 
italic: Hands-on Practice, regular: Lecture 

 
1. Introduction 

•  Model-based Systems Engineering in the Context of MDD 

 •  Fundamentals of model-based systems engineering 
- Essential SysML artifacts 
- Service request-driven modeling approach 

• Task flow and work products in Rational Harmony™ for Systems Engineering 

• Systems engineering handoff to hardware and software development 
 
2. Getting started 

•  Create Harmony Project (SE-Toolkit Feature: #2) 

•  Introduction to Harmony Project Structure 
 

3. Requirements Analysis  

•  Overview: Requirement Analysis Workflow 

•  Role of Requirements Diagrams in Harmony/SE and essential elements 

•  Rhapsody Gateway essentials 

•  Import system requirements (training example) into Rhapsody through Gateway 

•  Intro:  Role of use cases in Harmony/SE and essential elements of a Use Case Diagram 

•  Define use cases of training example 

•  Link use cases to system requirements (SE-Toolkit Feature: #1.7) 

•  Check requirements coverage (Gateway). 
 

4. Functional Analysis  

•  Overview: Functional Analysis Workflow (Part 1) 

•  Create a use case model project structure (SE-Toolkit Feature: #3) 

•  Introduction to use case model project structure (Functional Analysis Package) 
- Role of Block Definition Diagram (BDD) and Intern Block Diagram (IBD) 
in Harmony/SE and essential elements of BDD and IBD – Part 1 
- Role of Activity Diagram (AD) in Harmony/SE and essential elements of an AD. 

•  Capture the use case functional flow in the black-box activity diagram  
(SE-Toolkit Feature: #4.5). 

•  Role of Sequence Diagrams (SD) in Harmony/SE and essential elements of an SD. 

•  Derive use case scenarios from the black-box activity diagram  
(SE-Toolkit Feature: #1.10, #6) 

•  Essential elements of BDD and IBD - Part 2: Ports and Interfaces 

•  Create use case model ports and interfaces (SE-Toolkit Feature: #7, #8). 

•  Role of a Statechart Diagram (SC) in Harmony/SE and essential elements of a SC. 
- Guideline: How to derive a Statechart from the information captured in an AD and SDs. 

•  Describe the state-based behavior of the use case block and the actors  
(SE-Toolkit Feature: #9). 

•  Role of model execution in Harmony/SE and introduction to the different ways of running 
model execution in Rhapsody. 

•  Verify/validate the use case model through model execution (use SD Compare feature). 

•  Functional Analysis Workflow Part 2:  Use case “Rainy Day Analysis” 

•  Perform use case “rainy day” analysis 



•  Link use case block properties to system requirements (SE-Toolkit Feature: #1.7). 
 
 
 

5.   Design Synthesis - Architectural Design  

•  Overview: Architectural Design Workflow (Use Case Realization) 

•  Create an Architectural Design package in Rhapsody and merge properties of use case 
block in SuD block (SE-Toolkit Feature: #10). 

•  Create system architecture BDD and IBD (SE-Toolkit Feature: #12). 

•  Decompose black-box use case activity diagram(s) into use case white-box activity 
diagram(s) and graphically allocate operations (SE-Toolkit Feature: #5, #11, #15/16). 

•  Formalize allocation of operations (SE-Toolkit Feature: #1.9, #13, #14). 

•  Allocate non-functional requirements and define traceability links. 
(SE-Toolkit Feature: #1.7). 

•  Derive white-box sequence diagrams (SE-Toolkit Feature: #1.10, #14) 

•  Essential elements of IBD - Part 3: Delegation Ports 

•  Define and document system architecture ports and interfaces 
(SE-Toolkit Feature: #7, #8, #17) 

•  Define state-based behavior of subsystem blocks and extend the state-based behavior of 
the actors (SE-Toolkit Feature: #9) 

•  Verify / validate the system architecture model through model execution  
(use SD Compare feature) 
 

6.   Systems Engineering Hand-off 

•  Overview: Hand-off artifacts to SW 

•  Exercise: Hand-off a subsystem and verify the hand-off artifacts through model execution. 
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