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Outline esa

Recap + Status
ATB

ATB / RTF Context
MBSE
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Recap Lesa

Previous CubeSat Industry days:

Functional Verification of OBSW and equipment is still underrated,
Heavy cost of developing these facilities in the traditional way is not affordable nor justified,
Also from “time-constraint perspective” the traditional approach is not “the way”,

The OBC emulator is traditionally seen as difficult area, however the cheaper / availability of the OBC hardware is seen as a
solution.

Conclusion:
There is the need for a Reference Testing Facility that is easily accessible / instantiate-able and that has pre-cooked library of
Simulation Models and (proven) HW and SW components and interfaces.

It needs to be closely linked / integrated to the development tools, however ensuring the independability.
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Status recent activities esa

User Community
(CubeSat'wss 2018, SESP 2017 User Community
and SESP 2019)

NMI Activity “EGSE for SmallSat”
Questionnaire sent to stakeholders
User {/ SW Requirements

CubeSpec Use Cases

Investment Activity
“Generic SCOE Drivers”
Based on done Esail efforts.

ATB, SRDB and EGSE Reference Facility

SCOS-EGSE, EuroSim-based,
EagleEye-based (Integrated EGSE, SRDB, Smallsat Reference Test

(FES, SVF and EGSE) CDM and ATB Reference Facility
" Availabie i)

TEC-SW iReF

ATB, EGS-CC Reference Facility
EGS-CC, EuroSim-based,
EagleEye-based
[SVF and EGSE)

ATB - e Lab Relocation and
Investment Activity “ATB 2019 TR T — FlatSat Table

evolutionary development”
SMP Support, EGSE/ SCOE drivers
support
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Example use-cases

OBSW Verification and Validation at System Level,
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Avionics System Test Bench (ATB) as input Lesa

Vision-based GNC
FES, SVF and EGSE

EagleEye-based
FES, SVF (SIL, HIL)

Micro-launcher TVC
FES, SVF and EGSE
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ATB / RTF Context (1/4)

Vsrification | Mods!
FPhiigsoph

Product / System Verification

ReSOUMDSE
Time

How to Translate the
Product/System needs into
the SSF specifications for Vi?
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ATB / RTF Context (2/4)

' simutat
Verification
Preparation

Project
Context

n Model
fics

Processing
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ATB / RTF Context (3/4): example tooling esa

“Space Environment”

Savoir

Mathworks
Simulink
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ATB / RTF Context (4/4): example process alignment esa

CSW Timeline
CSW Team

£5W V1.0 Planning

S,

SVF w0

SVF Timeline
SVF Team

£
E
K]
z
=
-
B
£
H
@

Starting set of User
stories is possible

Project/Mission Timeline

Verification / Model Philosophy / Reuse ...
etc.

Festival Level 0
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Relationship to MBSE

EGSE / AIT on EQM
and Simulation

Mission/System System Qualification
Spec & design

GNC, MVM, FDI§ Avionics System
Spec & design Integration

Software Software V&V
Spec & design -Incremental releases-

(prototyping)

Simulator Simulator Simulator Simulator
E Facility #x ' Facility #y Facility #n

Software Software test
Production - unit/module level-

Int bility / ontol
MBSE 2022 (https://indico.esa.int/event/407/overview nteroperability [ ohtology

Incl. Space System Ontology Workshop
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