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Background

ESA SysML Profile / “Toolkit”
V1 / V2

ESA SysML Profile (Meta)
ESA SysML Toolbox (Impl)

V3

ESA SysML Solution
(V4+)

2014 2016 2019 2020 2022 …
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Aims

Compliant with 
Standards

Customise COTS Tools 

Presented at MBSE2021: https://indico.esa.int/event/386/timetable/#6-esa-mbse-evolution-from-esa

Guiding Methodology Generic Specification, 
Mappable to Target 

Languages

Rigorous Definition 
Process for Future 

Extensibility

https://indico.esa.int/event/386/timetable/#6-esa-mbse-evolution-from-esa
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Development

Select System 
Engineering 

Inputs
Mapping Tailoring Definition

Language

SysML

ESA SysML Profile

Methodology

Δ

ECSS Standards

Directorate / 
Department Processes 
(QMS)

Project Processes

Elements / 
Relationships which 
capture required 
information

Diagrams which 
present required 
information for 
views/viewpoints

Scope implementation 
based on:
- Appropriateness
- Expected Benefit
- Work Effort
- Modelling Process 

Maturity

Profile definition
(extensions to 
language/profile)

Modelling process 
definition (extensions 
to methodology)

Joining

Join together input 
processes and data 
model to find common 
information

Input 
Ontologies

Input 
Processes

Identify 
Information 
Exchanges

Engineering Artefacts

Deliverables

Documentation

Presentations

Presented at MBSE2021: https://indico.esa.int/event/386/timetable/#6-esa-mbse-evolution-from-esa

https://indico.esa.int/event/386/timetable/#6-esa-mbse-evolution-from-esa
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Development

Definition Methodology

ECSS-E-ST-10

ECSS-E-TM-10-25

ECSS-E-ST-10-06

ECSS-E-ST-00-01

(Glossary)

ECSS-M-ST-10

Methodology

Input 
Ontologies

Input 
Processes

Conceptual 
Data Model

ESA SysML
Solution

SysML Mapping

System Engineering 
Foundation
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ESA SysML Solution – Framework 

Requirements

Specification / 

Problem 

Space

Design / 

Solution 

Space

Mission 

Specification

System of 

Interest (SoI) 

Specification

Functional 

Design

Physical 

Design

Mission objectives 

diagram

Mission context Mission phases and 

context states diagram

Mission scenario

SoI capabilities diagram SoI context

Function tree Functional architecture Operational modes 

diagram

Functional scenario

Product tree Physical architecture Physical scenario

Specification tree

Requirements table

Breakdown Architecture States & Modes Scenarios
Textual 

requirements
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ESA SysML Solution – Methodology Documentation 
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ESA SysML Solution – Conceptual to Implementation

Conceptual Data Model



99

ESA SysML Solution – Conceptual to Implementation

ESA requirement

• id
• title
• text
• verification method
• requirement type
…

Requirement

• id
• name
• text
<GAP>
<GAP>
…

Conceptual Data Model Target Language Comparison (SysML V1)

justifies <GAP>

responds to <GAP>

contains DirectedComposition

derives from DeriveReqt

Requirements Table

Exposed Concepts
• ESA requirement
• …

Exposed Relationships
• Derives
• …

<GAP>
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ESA SysML Solution – Conceptual to Implementation

ESA requirement

• id
• title
• text
• verification method
• requirement type
…

Requirement

• id
• name
• text
<GAP>
<GAP>
…

Conceptual Data Model Target Language Comparison (SysML V1) Target Language Implementation (SysML V1 / CSM)

justifies <GAP>

responds to <GAP>

contains DirectedComposition

derives from DeriveReqt

Requirements Table

Exposed Concepts
• ESA requirement
• …

Exposed Relationships
• Derives
• …

<GAP>
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MBSE Demonstrator
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Current Status & Future Evolution

Current Status

• First release Q1 2022

• Conceptual Data Model and SysML Mapping Report

• ESA SysML Solution Methodology Documentation

• ESA SysML Solution – Cameo Systems Modeler Implementation

• MBSE Demonstrator – Cameo Systems Modeler Implementation 

• Released under ESCL – Type 2 on ESSR: https://essr.esa.int/project/esa-sysml-solution

Future Evolution

• Continued alignment and collaboration with ongoing SSO evolution

• Comparison with ADS R-MOFLT & model transformation (MSR-ERO)

• ESA SysML Solution: Specification and Implementation TDE Activity

• Inclusion of Interface (ECSS-E-ST-10-24) and V&V (ECSS-E-ST-10-02) concepts

• Greater usability and integration in toolset via plug-ins/adapters/etc.

• 18 Month Duration, K/O September 2022

• RHEA, Samares, ADS, DEKonsult

https://essr.esa.int/project/esa-sysml-solution
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Thank you for your attention!

Jamie Whitehouse (Jamie.Whitehouse@ext.esa.int)

Alberto Gonzalez Fernandez (Alberto.Gonzalez.Fernandez@ext.esa.int)

Anh Toan Bui Long (Anh.Toan.Bui.Long@est.int)

Elaheh Maleki (Elaheh.Maleki@esa.int)
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