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Why ESA has a MBSE Methodology ?

* Language uniformized among system modelers
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I * But no methodology to create a model

* Too many tools available

- Risk of having divergent models

‘ * Need of having a standardized method for space systems

Entry point for organizations in space domain to dive into MBSE domain
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The ESA SysML Solution
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The ESA SysML Solution - Creation
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ECSS-E-ST-10-02C analysis extract

.
«SE concepty «SE conceptn
dla model Il Ipu S =
«SE concepts.
Analysis procedure

| «SE concepts
[E‘ Analysis result [+

ECSS-E-ST-10-24C 5E concents
1June 2015 Review-of-desian procedure
«SE concepty
Review-of-design resuit |5 -
Principles contains
4.1
contains.
4.1 Type of interfaces
In a Space System there can be three major types of interfaces. contains
o interfaces within the Space Segment, Ground Segment or Launch Bt
SR nspection resuit
+ inferfaces between the different Segments of the Space System.
+ intorfaces betwween the Support Segment and the Space Segment, Ground
Segment or Launch Segment.
Refer to Figure 21 of ECS5-5-5T-00-01 for details on Space System breakdown. contains
In addition a d can be made d Jinterfaces.
The notion of interal or external depends on the position and role of an actor
in the customer supplier chain.
An internal interface is an interface under the control of a given actor. 1
An external interface is an interface outside the control of a given actor. «SE concepts
For example, an interface between two suppliers of the same customer is . R n
considered extermal by the suppliers and intemnal by the customer. ECSS-E-ST-'] 0_24C ana|y5|s extract n
4.2 Interface management process
«SE concepts i) «SE concepts el
Interface Requirement Verification Requirement
421  General description Applicabity afinbutes
7| +HCR - Msjor NCR [0.] Interface Requirement [1]
The interface management process is applied at all levels of the _
supplier/customer chain. 1 «SEconcepte [ tss concepts 0 —
The standard describes the process at one level, between one customer and its
lower tier suj s,
v ier supplie s side of Define assocites

The customer or his delegate is responsible for the defiration, development and
verification of the interface.
In addition to the interface responsible, the interface actors are all the parties 2. 2.~ 0 f «SE concepto i
involved in the interface end definition, design, development. S concepts 2 i 2 Product
‘This process can impact the sumilar activities done at higher ot lower levels. e i Interface " Ived witin customer product

“interface end responsivle E

<Interface end D - String pince ) S

4 st Roapanaible

Interface end Nature : interface nature type ivelved Desc”mmg defined by <€ concepts

12 -interface nature - Interface nature type e (o

A Architecture simplified for readability
stAaRrRIioON  AIRBUS DEKonsult SANAREE €esa 02024 EsA Starion Group, Airbus Defence & Space SAS, Samares Engineering | IAC 2024 | 17t October 2024




Joining, Mapping & Tailoring

e Joining: Assemble all Conceptsin a

-« involves
ingle data-model
single data-moae ———
Verification s cenario «SE concepty 7]
+id : String -
R ifies - attributes

+purpose  String vorfes +yerfication method - Verfication method types [1.7]
+description : String +verification success criteria : String [0..1]

<tinvoles |tyerification stage - Stage type [1.] +close-out status - Close-out status type [0.1]

- ns : String [0_°] - I t rationale : String [0..1]

+type : Verification method types involves B +yerfication methed justification : String [0..1]
+result - Vefification result status = NONE

 Mapping: Affecting each concepttoa | | | | | s

involves Y Verification res ult status

I aye r mvolves ¥ PASSED

0.1 -
«SE concepts [ «SEconcepts [ concepts [ wenumeration»
L0 product Product rnal system Clos e-out status type
oPEN
CLOSED
0.1

MBSE layer

Mission specification
is allocated to A o

* Tailoring: Eventual pruning/extension
of the data-model to conform to MBSE
practices

«SE concept» 2
Verification activity

is allocated to P

Extract of the profile - Verification part
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The ESA SysML Methodology

Use Case/breakdown
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Mapping to SysML v1

Elements, relationships and views defined in the data-model are mapped
onto SysML v1 and implemented onto Cameo and Enterprise Architect

| <~ Mame | Missing Attributes | Mapped Attributes | Source SE Concept | Target SE Concept
requirement type D
. . . requirement status Short text
System engl neerl ng ma ppl ng verification success criteria title
E ESA Requirement-Requirement close-out status Q ESA requirement (8] Requirement [Class]
close-out raticnale
verification method
wverification method justification
Name [ Mapping te target language
—> Allocation “«» Allocate [Abstraction]
. . . —> Association [ Association
Re I at I O n s h I ps m a p p I n g —> Composition E] DirectedComposition
—> Containment K DirectCantainment
—> Define = Typing
—> DeriveReqgt .78 DeriveReqt [Abstraction]
—> Describe [ Dependency
Mame | Mapping to target language
@\ Exchange item s diagram @\ bdd
H H T, Function tree T bdd
V I eWS m a p p I n g D\ Functional architecture 0\ ibd
©,, Functional scenario Qe
0\ act
T, Mission context T bdd
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Implementation and

emonstration
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Conclusion
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ESA SysML Solution availability

The ESA SysML Solution can be found on the European Space Software
Repository, to companies of ESA Member States :

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

Distributed under the European Space Agency Community License — v2.4 Weak Copyleft (Type 2)
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