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Partnership and roles

STARION

@ eSa Prime, implementation and development
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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

« Cameo Systems Modeler & Enterprise Architect Plugin development
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Specification, mapping &
Implementation
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ECSS-E-ST-10-02C analysis extract

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

| #5E concepts
FI Reesieaur |

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

P Architecture simplified for readability
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Nexus - Representation of verification

Addition

involves
4
«SE concepty 2
ESA requi
+id - String -
fios B> attrbutes
“+purpose - String verries - arfication method - Verification method types [1 %]
+description - String ] 1 success criteria - String
“tinvoles |*uerification stage - Stage type [1.7] +close-out status : Close-out status type
String [0.7] +close-out rationale - String
= | +type - Verfication method types ] involes B> Jyerfication method justfication - String
+result - Veffication resutt status = NONE
cenumerations
Existi . Verification res ult status
X|st|ng involves W —_"
PASSED
elements \ FALE
0.1 b - -
fSE concept» O f «SEconcepts oncepts [ <enumeration»
L0 product Product nal system Clos e-out status type
oPEn
cLOSED
0.1 . -
Addition s alosatedto A
s alocated to <SE concepts ) l is allocated to Y
- ification activity F

Architecture simplified for readability
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Nexus - Representation of Interfaces
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Integration in the current methodology

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

4 N Y4 )

N4 a Specification
K i
g diagram
L ,:OQ Stageholderf Verification
3 and Externa Scenario
\ systems
—1—]
—1—
Requirements
% diagram
R Exchange Verification
.‘;o, ; items matrix Table
XX
@)
G
Requirements

\_ ) \_ Table j)& )

Modified / Added

“DgEngnesning: Architecture simplified for readability
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Implementation and demonstration

Cameo System Modeler Enterprise Architect

Target

act Test Expecied Wax Power| [, Test Expected liax Fower | |

‘act [Verification Scenario] Test Expected Max power [Test spacecraft maneuveds]

Legend

A Verify
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S Test System
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:Request Space
segment to orient
the solar W“Ek’-h
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panel wrt sunlight Activitylnitial
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:Measure the :Compare the
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[ 99.2-Requirements Table [99. Requirements] m
®ra & Solar Array Drive Mechanism and Electronics

e 7 Solar Array Drive Mechanism and Electronics
®wra 10 Solar Array panels deployment mechanisms

rra & Solar Array Deployment Mechanism 1
era 9 Hold-Down and Release Mechanisms

Solar Array Drive Mechanism and Electronics 2
Salar Array panels deployment mechanisms

Hold-Down and Release Mechanisms
Solar Array Deployment Mechanism 1

5
E:
=

ActivityFinal
B £ 97.2 verification scenarios [97, Verification] e Source

= Test Expected Max Power
. +=+ Test spacecraft maneuvers

Sy

Sy
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Payload Commanding
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Enterprise Architect plugin
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Enterprise Architect Plugin for ESA SysML solution

ENTERPRISE
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Exporting requirements (Excel + ReqlF

Export of 5 Requirements
Export of 2 Justifications
Export of 0 User Need

Select export type: [ (Select All) ] Excel [ ] ReqlF | Select Qutput Directory

Output Directory:

Ci\Users\along\OneDrive - RHEA Group\Documents

Output File Name (without extension)
RequirementExport 20240913 155748

Select Tagged Values to export:
] (Select All)
Close-Out Status

¥] Close-Out Rationale
¥] Intemnal Justification
V] Requirement Status

] Verification Method

v
] Jusification
] Requirement Type
v

Verification Methed Justification [v| Verification Success Criteria

Cancel

‘Specification
The ESA SysML plugin for Enterprise Architect shall mention the version

‘Specification chapter

ESASYSML-EA-EXT-GEN-R-040

ESASYSML-EA-EXT-GEN-R-050

ESASYSML-EA-EXT-GEN-R-070

ESASYSML-EA-EXT-GEN-R-080

ofthepr Packagel
The 54 SysML plugin for Enterprise Architect shall be compatible with
ESA SysML Solution 1.2 only. General Specifieation
‘The ESA SysML plugin for Enterprise Architect shall be clear for the user General Specification

The ESA SysML plugin shall import requirements from XLSX documents. General Specification
The ESA SysML plugin for Enterprise Architect must give feedback to the.
user about the process status.

The ESA SysML piugin for Enterprise Architect shall mention the version

General Specification

ESASYSML-EA-EXT-GEN-R-110

ESASYSML-EA-EXT-EXP-R-010

ESASYSML-EA-EXT-EXP-R-020

ESASYSML-EA-EXT-EXP-R-030

ofthe pr General Specification

The ESA SysML plugin for Enterprise Architect shall be clear for the user General Specifieation
The ESA SysML plugin for Emterprise Architect shall support:

Word Export
Excel Export
RealF Export

Exporting Requirements
The ESA SysML plugin for Enterprise Architect shall provide 3 template
for the export.
The export shall comprises a5 minimum:

Exporting Requirements

Requirement Alias
Requirement Name
Requirement Text
Derived From (requirements IDs)
Derives To (requirements IDs)
Justification text
Any other stributes
Exporting Requirements

During the import of the exce file, the plugin shall create all
bet and inthe

ESASYSML-EA-EXT-IMP-R-010

Specificationl

The import from XLSX shall be defined from a template.
During the import of the exce file, the plugin shall create all

Specificationl

bet

Requirements in the imported excel file shall be identified either by

Justitied by Derives to Derives from Responds touser need _ Satisfied by Is verified by

ESASYSML-EA-EXT-GEN-1-030
ESA SysML plugin Enterprise Architect
ESASYSML-EA-EXT-GEN-1-020

ESASYSML-EA-EXT-IMP-R-010

ESASYSML-EA-EXT-EXP-R-020 Verification

Seenariol

Justification ESASYSMIL-EA-EXT-EXP-R-010

Justificationl

ESASYSML-EA-EXT-IMP-3-020

ESASYSML-EA-EXT-IMP-R-030

Clase-Out Rationale  Close-Out Status _ Intemal Justification  Justification Requirement Status  Requirement Type  Verification Method

Proposed
Proposed
Proposed
Proposed
Proposed
Proposed

Proposed

Proposed

Proposed

Proposed

1

Proposed
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Importing requirements (Excel + ReqlF

-] Requirements Import *

Selected Input File:

CiUsers\along\OneDrive - RHEA Group\Documents\RequirementExport_20240806_145251-mod.regif Select Import File
Reference Value: (@ Id Name

Deletion Behavior: (@ Soft Hard Stereotype |55|.|Et5]
P Sermayee 2o summany Justification2 Justification The Alias of the Justification with Id Justification2 is nat set
4 @ Launcher User Manual Specification | Message ‘

@ 421 ESARequirement | Value Text will be updated ‘
@ 422 ESARequirement
@ 42342 ESARequirement
@ 4231 ESARequirement
@ 4232a ESARequirement
@ 4235 ESARequirement
@ 531 ESARequirement Represents the current pre-mapping for each Element.
@ 1 Justification The color coding is the following :
@ J-2 Justification Black : Element that won't be updated
W 4232 ESARequIeEnt | Gt i e retd
Wamnings will be discarded during the import Export Warnings

On Soft deletion, Requirement Status will be set to 'Rejected’. Other elements are unchanged.
On Hard deletion, elements are removed from the model.
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Traceability of Requirements

From one package, for each justification, what requirements are justified.

Launcher User Manual "Justifies" Launcher User Manual "Justifies" Pointing Specification
4.2.3.5

9

For each requirement, which requirements it derives to in the different
packages.

Launcher User Manual "Derives to" Pointing Specification "Derives to" Data Exchange Specification
421
4.2.2
4231 9
4.2.3.2.a
4.2.3.2.b
7]
4.2.3.5 10
5.3.1 9 10
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Change Log - Color change

[ Changelog-20240913_160541
«block= Changelog-MBSE Demonstrator\39. Requirement'\Specification\Data Exchange Specification

«block= Changelog-MBSE Demonstrator\33. Requirement'\Specification\Envirenmental Specification
=block= Changelog-MBSE Demonstratori39. Requirement'\SpecificationtGenSRD
«blocks Changelog-MBSE Demonstratori39. Requirement'\SpecificationLauncher User Manual

Specification

Specification

20240913_160541

E sblocks Changelog-MBSE Demonstratori@9, Requirement\Specification\Mission Analysis Guidelines
E sblocks Changelog-MBSE Demonstrator\99. Requirement!\Specification\Pointing Specification
Block (ChangeLog-MBSE Demonstratory99. Requirement\Specification\Data Exchange Spec
date 20240913_160541
elementld MESE Demonstrator, @9, Requirement'Specification\Data Exchange 5,
elementStereatype Specification
elementType Package
reason Modification
Element Id Stereotype  Type Date Reason
MBSE D \99. Reguirement) \Data
Specification Specification  Package 20240913 160541 Modification
MBSE D \99. Requirement\sp I
Specification Specification 20240913_160541 Deletion
MBSE D \99. Requirement \GenSRD 20240913 160541 Deletion
MBSE D \99. Requirement Launcher User
Manual Specification 20240913 160541 Deletion
MBSE D \99. Reguirement) \Mi Analysis
Guidelines Specification 20240913_160541 Deletion
MBSE D« \99. Requirement\Sp ion\Pointing

Deletion
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P
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Model Validation

System Output

System Job History Secript  ESA SysML Plugin HK ]

Validation of the model in progress...

Verication that all 'User Need' are the target of at least 1 'respond’ relationship succeeded

Verication that all Justification' are the crigin of at least 1 'justify’ relationship succeeded

Verication that all 'Exchange ltem' are the origin of at most 1 relationship succeeded

Verication that all 'External System' are the origin of at most 1 relationship succeeded

Verication that all 'External System' are the origin of at most 1 'interact’ relationship succeeded

Verication that all 'External Systern Function' are the origin of at least T and at most 1 'allocate’ relationship failed:

. Rule viclation for Elernent 'Model\MBSE Demonstrater\3. Functional Specification’3.1. Function Tree\External System Functions\Analyse Coastal Coverage': '"Mumber of connector allocate found: 0, minimum required: 1'

Rule violation for Elernent 'Model\MBSE Demonstrator\3. Functional Specification\3.1. Function Tree\External System Functions'\Analyse Ground Station': 'Mumber of connector allocate found: 0, minimum required: 1'

Rule violation for Elernent 'Model\MBSE Demonstrator\3. Functional Specification’3.1. Function Tree\External System Functions\Analyse Land-lce Coverage': '"Mumber of connector allocate found: O, minimum required: 1'

Rule violation for Element 'Model\MBSE Demonstrator\3. Functional Specification'3.1. Function Tree\External System Functions'\Receive TC 'Number of connector allocate found: 0, minimum required: 1'

Rule violation for Element 'Model\MBSE Demonstrater\3. Functional Specification’3.1. Function Tree\External System Functions\Analyse Science Target Coverages 'Number of connector allocate found: 0, minimum required: 1'
Rule violation for Elerment 'Model\MBSE Demonstrator\3. Functional Specification’3.1, Function Tree\External System Functions\Analyse Sea-lce Coverage': '"Mumber of connector allecate found: 0, minimum required: 1'

N b

Rule violation for Element 'Model\MBSE Demonstratori3. Functional Specification’3.1. Function Tree\External System Functions\Validate Solar Array Dynamics's 'Number of connector allocate found: 0, minimum required: 1'

]

Rule violation for Element 'Model\MBSE Demonstrator\3. Functional Specification’3.1. Function Tree\External System Functions\Transmit TM': 'Number of connector allocate found: 0, minimum required: 1'
Verication that all 'Function’ are the origin of at most 1 relationship succeeded

Verication that all 'Functional Chain' are the target of at least 1 'participate’ relationship succeeded

Verication that all 'Product’ are the origin of at most 1 relationship succeeded

Verication that all 'Stakeholder’ are the erigin of at most 1 relationship succeeded

Verification that the model contains at most 1'L0 Product’ succeeded

Verification that the model contains at most 1'L0 Function' succeeded

Verification that the model contains at most 1 'System Of Interest' succeeded

Verification that the model contains at least 1 'Space System' succeeded

Validation of the model finished...

Model Validation Summary:

14 Rules checked

4 Objects verified

87 Relationships verified

& Error(s) found
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Conclusion
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Dissemination

 MBSE 2024 Conference (Paper + Presentation)
e Scope: Interfaces and validation domains

 |AC 2024 Conference (Article + Presentation)
e Scope: The building of the ESA SysML solution.
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Conclusion

@AMEO
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Profiles
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Q Maintenance manual .
u Plugin
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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)

DigitalEngineering
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