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The ESA SysML Solution

B
=

Based on ECSS

Based on
SysML v1

A rigorous and
iterative process

Implementation Modelling
on tools methodology
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Objective

* lterative process: building new concepts from the previous iteration.

« Specification of the new elements

Interfaces specification

Validation specification

* Implementation of the profile onto SysML v1
Cameo Systems Modeler

Enterprise Architect

e Customisation of tool interface
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Partnership and roles

STARION

@ eSa Prime, implementation and development
(Enterprise Architect)

Product owner

«DigitalEngineering»

AIRBUS S%MAREE DEKonsult

Systems Desigr

Analysis and  Implementation (Cameo)

R |
validation and consultancy Consultancy
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The ESA SysML Solution process

Engineering input
analysis

*ECSS standard

eProject
processes

eQuality
processes

Tailoring

eModelling
choices

ECSS-E-ST-10
ECSS-E-TM-10-25
ECSS-E-ST-10-06
ECSS-E-ST-00-01
ECSS-M-ST-10
ECSS-E-ST-10-02C
ECSS-E-ST-10-24C

eGeneralisation
of concepts

Data model

definition

e|ntegrating the
new concepts
in the existing
datamodel

Mapping to
SysML

eSysML v1 as
target

language

Methodology

ePreparation of
the
methodology

pages

Modified

Addition

Implementation

to tools

eCameo
Systems
Modeler

eEnterprise

Architect (O

DigitalEngneering»
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Implementation

DigitalEngneering»
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Data model inputs

EF=

41

4.1

42

ECSS-E-ST-10-24C
1June 2015

4
Principles

Type of interfaces

In 2 Space System there can be three major types of interfaces.

+  interfaces within the Space Segment, Ground Segment or Launch
Segment.

«  interfaces between the different Segments of the Space System.

«  interfaces between the Support Segment and the Space Segment, Ground
Segment or Launch Segment.

Refer to Figure 21 of ECS5-6-ST-00-01 for details on Space System breakdown.

In addition, a d be made d

The notion of interal or external depends on the position and role of an actor
in the customer supplier chain.

d interfaces.

Aninternal interface is an interface under the control of  given actor.
An external interface is an interface outside the control of  given actor.

For example, an interface between two suppliers of the same customer is
considered external by the suppliers and interal by the customer.

Interface management process

4.21  General description

The interface management process is applied at all levels of the
supplier/customer chain.

The standard describes the process at one level, between one customer and its
lower tier suppliers.

The customer o his delegate is responsible for the definition, development and
verification of the interface.

In addition to the interface responsible, the interface actors are all the parties
involved in the intesface end definition, design, development.

‘This process can impact the similar activities done at higher or lower levels.

ECSS-E-ST-10-24C analysis extract

ECSS-E-ST-10-02C analysis extract

Applcabity

Interface Requirement
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«SE concepty
Test result

«SE concepte
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Analysis procedure
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Analysis result 57+
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Interface End
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<Interface end I - Strin
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Verification results n
1
«3E concepts 2 ©3E concepts 2
Verification Requirement
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Nexus - Representation of verification

Architecture simplified for readability

Addition

Existing
elements

Addition

2

involres
L
«SE concepts
ESA requi
+id - String .
fias B attributes
+purpose - String verries - arfication method * Verfication method types [1.%]
+description - String . i success criteria : String
“tinvoles |*uerification stage - Stage type [1.7] +close-out status : Close-out status type
String [0..°] +close-out rationale * String
* +type : Verification method types i involes B if method justification - String
+result - Vefification result status = NONE
«enumerations
involves ' Verification res ult status
NONE
PASSED
mv‘\ S
0.1 b : -
ftSEconcept» O f «SEconcepts oncepts [ «enumeration»
L0 product Product nal system Clos e-out status type
OPEN
CLOSED
0.1 . -

i allocated to

is allocated to A

«SE concepts ) l

is allocated to By

ion activity F
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Nexus - Representation of Interfaces

MBSE layer.
2] nission specincation
1 sol specification
[ Functional desian
0 Physical desion.

descries b M Transversal

Ovsv ©

wransports ¥

is allocatedto W ‘«commenta

" R [The interface end nature is
0.1 |derived from the nterface
nature of the interface it i
involved in

7

involves ¥

Added
attributes

interacts vith B

Architecture simplified for readability
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Integration in the current methodology

Use Case/breakdown  Context/Architecture States/Modes Behavior Transversal Requirements Verification

4 N Y4 )

N
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g diagram
L ,:OQ Stageholderf Verification
3 and Externa Scenario
\ systems
——
——]
Requirements
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R Exchange Verification
.‘;o, ; items matrix Table
U X
@)
VG
Requirements

\_ ) \_ Table j)& )

Modified / Added

Architecture simplified for readability
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Implementation and

demonstration

Cameo System Modeler

Enterprise Architect
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Conclusion
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The ESA SysML Solution — Package composition

Available at: https://essr.esa.int/project/esa-sysml-solution
ESA Software Community Licence Weak Copyleft (Type 2) —v2.4

@amro
SYSTEMS MODELER

Profiles Methodology pages

rONEEEREE | implementation
() ENTERFRIE P

Examples in Cameo
&; and EA Data Model

A Maintenance manual Enterprise Architect
Q J (est. Aug. 2024) Plugin (est. Aug. 2024)
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https://essr.esa.int/project/esa-sysml-solution

Enterprise Architect Plugin for ESA SysML solution

ENTERPRISE
ARCHITECT

=)

L

Enterprise Architect Plugin i
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Thank you

esa-sysml-solution

STARION

stariongroup.eu


https://essr.esa.int/project/esa-sysml-solution
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