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Agenda
Methodology-Driven MBSE

Model functional-system architecture

Advanced systems management with product architecture

Re-use product architecture through multi-domain viewpoints

Close-the-loop with the product architecture
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Methodology-Driven MBSE
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Musing about Legacy

Trajectory of MBSE

…as SE-focused

… as Product Development Focused

… as Life cycle Focused

MBSE with method, tool, and clarity

ARCADIA  

Capella  

Systems Modeling Workbench
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Lock-in, Legacy, or Backwards Compatibility?
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Who’s your customer and how do you know you are done?
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Trajectory of MBSE

…as SE-focused

Systems Engineering

… as Product Development Focused

Developmental Engineering

… as Life cycle Focused

Everyone

While Seeking “Forward Compatibility”
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MBSE with method, tool, and clarity

ARCADIA  

Capella  

Teamcenter Systems Modeling Workbench
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The ARCADIA-Capella Journey 
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Thales (formerly Thompson)

• French Commercial Aerospace & Defense Prime

• 8th largest in world

Wanted a Systems Engineering approach 

Without needing modeling expert sitting with a domain 

SME

All stakeholders share same methodology, same 

information, same description of need and system in the 

form of a SHARED Model

Specialty needs met by viewpoints

Co-engineering between met  by joint elaboration of 

models related in known ways across levels

Spent a few years working with SysML

They rejected much of it, kept some, and 

developed an in-house method called ARCADIA

Learned and refined by using it in-house

Sought to share with partners, customers, suppliers

Developed in-house tool called Melody

With embedded modeling syntax and semantics

Released to the world as Capella via open source 

Eclipse Foundation project called PolarSys in 

2014

Capella continues to advance core 

capabilities & number of adopters

Active Capella development community with SDK

Estimated worldwide user base of >400

Doubling in last few years; 10-15 new users/mo

Proven in real-time, real-scale, real-

complexity projects

Thales alone has done several hundred non-trivial 

projects

They continue to be instrumental in open source 

ARCADIA inspired new ISO 42030 



The ARCADIA Methodology

What the (future) users 

of the system need to 

accomplish.

Clarify why capability is 

needed; system boundary 

explored but not set.

What the system needs 

to accomplish for the 

users.

System is “black box” here 

defining boundary and 

identifying functions needed.

How system will 

work to fulfill 

expectations, 

including non-

functional 

constraints. 

Decomposes  System 

Functions into Logical 

ones and allocate them 

to Logical Components.

How system will be 

developed and built.  
Identifies physical 

components to satisfy the 

conceptual design; 

decomposed logical 

functions are allocated to 

physical components. Adds 

functions required by 

implementation and 

technical choices.

What is expected from 

the provider of each 

component.

Captures make/buy and 

other build and 

implementation details

[optional; least used].

ARCADIA (ARChitecture And Design Integrated Approach) is a system and software architecture 

engineering method, based on architecture-centric and model-driven engineering activities. A tool-supported  

approach to Define/ Analyze, Design and Validate System, Software, Hardware Architectures. It is adaptable 

to top-down, bottom-up and mixed applications via the Capella modeling tool.
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Four Layers: Diagrams are representations of the same 
underlying model which knows the relationships

Red arrows show automatic 

traceability between similar objects as 

system definition evolves; other 

“modeling accelerators” reduce 

modeling effort.  
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For clean-sheet development, start 

top-down, for extension, start bottom 

up with physical definition, reverse 

engineering logical architecture & 

functions



Case Study: Implementation

Architecture Development Pyramid: ARCADIA/Capella

Modeling Adaptive Cruise Control (ACC) with 
ARCADIA/Capella e Study: Implementation

Source: Shashank 

Alai IUPUI 

Systems 

Engineering MS 

thesis 

presentation 

(2019); used with 

permission. 

Access to thesis 

available upon 

request or at 

https://hdl.handle.

net/1805/19766



Case Study: Implementation

ACC System Operational Entities Breakdown [OED] Capella operational capability using Operational Capability Blank Diagram [OCB]

Provide ACC operation modeled using Operational Activity Interaction Blank [OAIB] Vehicle Operational State using Modes and States Machine Diagram [MSM]

Operational (Needs) Analysis
e Study: Implementation



Operational Analysis, cont.
e Study: Implementation Modeling ACC Using ARCADIA/Capella 

ACC Operational Architecture Blank Diagram [OAB]



System Requirements (Operational Needs) Analysis
mentation Modeling ACC Using ARCADIA/Capella 

System Context using Contextual System 

Actors [CSA]

Capella system capability using Missions 

Capabilities Blank Diagram [MCB]

‘Provide ACC’ functions modeled using System Data Flow Blank [SDFB] diagram



System Requirements Analysis
e Study: Implementation Modeling ACC Using ARCADIA/Capella 

ACC system architecture using the System Architecture Blank [SAB] diagram



System Requirements Analysis, cont.
se Study: Implementation Modeling ACC Using ARCADIA/Capella 

ACC System States using Mode State 

Machine [MSM] diagram 

‘Turn ACC ON’ exchange scenario using the 

Exchange Scenario [ES] diagram



Logical Architecture Definition
e Study: Implementation Modeling ACC Using ARCADIA/Capella 

Logical function 

decomposition

ACC System logical architecture modeled in Logical Architecture Blank [LAB] diagram



Physical Architecture Definition
t: Implementation

ACC Physical Architecture modeled in Physical Architecture Blank [PAB] diagram



Four Layers: Diagrams are representations of the same 
underlying model which knows the relationships
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Agenda
Methodology-Driven MBSE

Model functional-system architecture

Advanced systems management with product architecture

Re-use product architecture through multi-domain viewpoints

Close-the-loop with the product architecture
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Benefits of Analyzing and Architecting Functional Systems
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System to Subsystem Transition Supports Rich SI-Supplier Collaboration

Page 22

Intelligent Transportation  

Model   

Car System     

Model     

Advanced Safety System

Model         

Controller

Model

Body System

Model

Smart City 

Model

Camera System

Model

Integrator System of Systems Model

Supplier System 

Model

Supplier Enriched 

Library Component

Hand-off Integrate

Only share limited IP

Recursive or 

Continuous 

Decomposition
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Agenda
Model functional-system architecture

Advanced systems management with product architecture

Re-use product architecture through multi-domain viewpoints

Close-the-loop with the product architecture
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Model-Based Systems Engineering Writ Large
Start Integrated, Stay Integrated
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Extend Your System Modeling Value (Forward Compatibility)
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An open integration framework enabling 

interoperability among engineering models and 

tools in a diverse MBSE eco-system

• Enterprise system model lifecycle management, 

workflow, and collaboration where models are 

reusable and in Teamcenter

• Inform on dependencies with bidirectional 

traceability of RFLP data - visible in Teamcenter 

through Relationship Browser

• Manage change across multi-domain modeling

• Visualize and make decisions based on modeling 

data in dynamic views with Active Workspace

• Exchange and close-loop with multi-domain 

engineering for design, analysis, optimization and 

trade-off

System Modeling

R

F

L

P

System Modeling 

Workbench (with Capella)
3rd Parties

(Cameo, Rhapsody)

TEAMCENTER
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Multi-Domain Product Architecture

Most Complete Backbone For Product Architecture

Digital ThreadSystem Model

Parameters, Requirements

Functions, Systems, 

Interfaces

TeamcenterAny Tool
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Agenda
Methodology-Driven MBSE

Model functional-system architecture

Advanced systems management with product architecture

Re-use product architecture through multi-domain viewpoints

Close-the-loop with the product architecture
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Connected Electrical Design

Function Design

Generate configurable function design that is consistent

Teamcenter Capital Systems Capture

Product Architecture

Requirements, Systems, 

Interfaces, Variability

Function Design, 

Traceability
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Agenda
Methodology-Driven MBSE

Model functional-system architecture

Advanced systems management with product architecture

Re-use product architecture through multi-domain viewpoints

Close-the-loop with the product architecture

Page 34 Unrestricted | © Siemens 2021 | 2021-07-08 | Lisa Murphy | Methodology-Driven MBSE | Siemens Digital Industries Software | Where today meets tomorrow.



Verification Planning and Execution Management
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Complete Verification Management for Simulation and Physical Testing

Simulation Request

Verification Plan

Simulation Run

Test Request Test Run
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Eventually, everybody needs the system’s information
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R, F, L, P, and models, 

V&V data, 

parameters,...

• There are as many views 

as domains

• Multiple views within a 

same domain

• Views are “dynamic” to 

encompass continuous 

changes

• Views are automatically 

created based on criteria 

(configuration, scope, 

context, domain, …)
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Open Source, Methodology-based, Adaptable, Supports SE Trajectory, Facilitates 
Collaboration, Works with Other Tools, Can start small ➔ Forward Compatible 
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R

F

L

P

System Modeling 

Workbench (with Capella)

3rd Parties

(Cameo, Rhapsody)

TEAMCENTER

Try it yourself.  Capella version 5.1 deploys completely 

without added set-up on Windows, Mac and Linux.  

https://www.eclipse.org/capella/download.html

Learn more about forward compatibility at 

https://www.plm.automation.siemens.com/global/en/webinar

/integrated-mbse/85390  (or contact me)



Lisa Murphy

Digital Transformer, Aerospace Defense Federal & Marine

Siemens Digital Industries Software

Atlanta, GA  USA

Mobile +1 770 548 5225

E-mail: lisa.murphy@siemens.com
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Contact
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Disclaimer

© Siemens 2021

Subject to changes and errors. The information given in this document 

only contains general descriptions and/or performance features which 

may not always specifically reflect those described, or which may 

undergo modification in the course of further development of the 

products. The requested performance features are binding only when 

they are expressly agreed upon in the concluded contract.

All product designations may be trademarks or other rights of 

Siemens AG, its affiliated companies or other companies whose use by 

third parties for their own purposes could violate the rights of the 

respective owner.
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