EX »
REPUBLIQUE

FRANGCAISE

Liberté

Egalité

NNNNNNNNNNNNNN

* PA/QA AT SCALE

MEETING THE CHALLENGES OF LISA — ONE OF ESA’S LARGEST SPACE MISSIONS

BRIGHISHEIEICNIN EILIC N

COJAUMBIOR
AN CARANMERENFAURENRIUISARNIER
UM OIGAMEGOSEISERCOIEOR

AR\ -
\\\!‘% \) DDPC SW PA CONFERENCE - ESTEC
22-25 09 2025




E© NIDE NS

AN OVERVIEW OF THE
0O 0
0 (O LISA PROJECT

:" HOW WE ARE DOING
0

P © PA/QA IN THE LISA DDPC
=‘ THE LISA DDPC AND ITS
O 0 :

=., (©OZ3 ORGANISATION

‘:. & (0)L=) CONCLUSION

THE LISA DDPC \

O (0):=3 SPECIFICITIES AND

CHALLENGES

Ex
REPUBLIQUE

iber
Egalité

FRANCAISE — { DDPC = Distributed Data Processing Center



\

AN OVERVIEW OF THE
LISA PROJECT

EN 4
e ¢ ®
i cnes =) PPPC




AN OVERVIEW OF THE LISA PROJECT (1 "7l n

LISAPROJECT

First gravitational wave detector in space

Eesa
LISA - LASER INTERFEROMETER SPACE ANTENNA

Gravitational waves are ripples in spacetime that alter the distances between
objects. LISA will detect them by measuring subtle changes in the distances

between free-floating cubes nestled within its three spacecraft. TC. : TeleCommand

TM : TeleMetry

@ identical spacecraft exchange . Gravitational waves Powerful events such as colliding black POR: Payload Operations Request
change the distance between the free-floating cubes in the different holes shake the fabric of spacetime and Free-floating Lx :Level-x data product
spacecraft. This tiny change will be measured by the laser beams. cause-gravitational waves golden cubes
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* Changes in distances travelled by the laser beams are not to scale and extremely exaggerated
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A project of epic proportions, with great scientific expectations: ' Y
3 Distributed Data Performance NASA Science
- black holes - the fundamental nature of gravity Brocessing 8 Oper-tions
) . Ground Segment
- the expansion of the Universe - much more Lente Sroup o

REPUBCL/'\%UEE : | f\ Leftimage: Credit ESA/ATG Medialab — ESA Standard licence 4
gy 9 <Y ?




THE LISA PROJECT DATA PROCESSING ' :

Ground Segment
Ground

Station

LISA DATA

L0 —> LO.5 Entity responsible for
design, prototyping
and validation

p— Entity responsible
__~ for implementation,
¥ - :
P execution and
—— validation
el
n'v.
~ ) L1-EQ, L1-CO '
2 Time Delay Interferometry cmeeD _ D Global Fit _— [ |socesa
- ow Latency Alerts P
pant : Pipelines : ! DDPC (ESA Member Stales)
@ v
>
L s NSGS (MASA)
g | \ L
Level 3 data === Level 2 data [

" Deep Alerts | Combined ESA, DDPG, NSGS
Analysis Pipelines

Members: Drata internal

« LISA Science
Team

Data accessible to the public
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" THE LISA DDPC AND ITS
ORGANISATION

(Distributed Data Processing Center)
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THE DISTRIBUTED DATA PROCESSING (| |/ oocan
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The DDPC Workpackages

LISA DDPC
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THE LISADDPCAND
THE DDPC ORGANISATION ’ ITS ORGANISATION

Managed by a

The DDPC is organised in Coordination Units (CUs) Project Office MiE=n Lie——)

and deputy: I I and deputy:
Hannzh MIDDLETOM Alberio SESAMA
LISA DDPC
PAQA Manager:
PEOD Interface: Brigitte HL'YMH Configuration Manager:

I ‘ 30G Interface Bill WEBER and deputy: Erigitte Huyni
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HE LISADDPC

THE LISA DDPC PA/QA SPECIFICITIES ' SPECIFIC LL%IA(,NEE
AND CHALLENGES I

* Complexity and scale: organization, number of people, countries and duration

Mission Spacecraft End of development
i We are

adoption: herel launch: phase:

2024 ' 2035 2038
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SPECIFICITIES/CHALLENGES \*

* Partners -> collaborative way of working
* Most members are scientists, with other activities, not specialised in
software development nor quality
 The PA/QA leads are also scientists
* The development started before PA/QA was set up
* Scientific algorithms started to be worked on
* Incremental development approach
» Some code needed early on (simulation)
* Legacy code from other projects (Ligo, Virgo)
* Different time zones
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THE LISA DDPC PA/QA APPROACH

Do one thing at a time,

Try and do everything?
thourougly?

X

PA/QA team and enforce
the rules?

HOW WE ARE
@@ DOING PA/QA IN
THE LISADDPC

\

.. atthe risk of them not
being well received nor
applied
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Horizontal strategy: more
subjects, not all in detail

incremental approach

In synch with development PA/QA V4
. PA/QA V3 |

PA/QA V2, J

' DDPC VO . DDPCV1 DDPC V2 DDPC V3 | DDPC v4

PA/QA VO
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THE LISA DDPC PA/QA APPROACH % boiNgPa/AIN

THE LISADDPC

* The importance of working together (System Team, developers, PO, ESA)

Top down and Bottom up Work with the System Team Help to better understand,
and developers be ready to listen

5" o

ATLASSIAN

Confluence soharqQube
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THE DDPC PA/QA APPROACH % boiNgPa/AIN

THE DDPC
* Being “agile™.

Making sure thatimportant §$ Following the CUs where their focus is

Issues are being addressed

* Riskmanagement * GitLabsetup
* Well written requirements * (Code quality questions
* Processes

* Being pragmatic:
* Using sonar way rather than set in stone coding rules
* Using a linter rather than using this linter
* Alist of unclassified risks will become a Risk Registry with all fields
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WHAT HAS BEEN HELPFUL % boiNgPa/AIN

THE LISADDPC

) Synchronising with the Project Office and ESA

~ 356 = e L o &

Shared incremental A well structured DDPC Regular meetings PA/QA leads Sharing our vision
mindset with PO ESA and tools

/. Having goals and accepting not knowing exactly how we will get there

5\7 Structuring, moving forward and remaining patient: it's a long project!
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Working with a lot of enthusiastic people, in a bubbling project

Ex
REPUBLIQUE

FRANCAISE
Literté




.\

Ex
REPUBLIQUE

FRANCAISE
Liberté
Liben

CONCLUSION




TO CONCLUDE 05 CONCLUSION

* LISAisabigscale, ambitious and very exciting project

 Setting up PA/QA inthe LISA DDPC has lead us to build a strategy to address
the challenges of such a project where key factors are
* Working with all the actors,
* Building up in increments,
* Being pragmatic and flexible,
* Using shared tools to structure the processes

* Weare still at the beginning of the project, with a lot to think about and to do!
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