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The INTEGRAL Science Data Centre (ISDC)

● 1995 – 2026, launched in 2002, ended in 2025

● Main interface with the science community

● Tasks:
– Infrastructure software

– Data processing, real-time and consolidated

– Alerts

– Scientific analysis software releases

– Archiving and data distribution

– User support

● Big data:
– Data complexity

– A few tens of TB…



  

Euclid
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● 1.2m telescope, 0.5 deg² FOV (2.5x the Moon), 0.15 arc sec resolution in 
the optical

● 600 million pixels, matrix of 6x6 CCDs

● Launched in 2023, Euclid will map 14’000 deg² (1/3 of the sky) in 7 years

● Goal is to measure the shapes of 10  galaxies to determine the “cosmic ⁹
shear” (deformation of the images of galaxies due to dark matter along the 
line of sight)
– Measurement of the structure of the Universe to understand dark energy

– Requires a lot of statistics → 1/3 of the sky

– Requires excellent spatial resolution → space

– Requires excellent image stability → space

The Euclid Mission



  

The Readout Shutter Unit

● 14 kg, leaf 45cm x 45cm
● Cold (~170 K)
● High repeatability
● High reliability (500’000 operations)
● Full momentum compensation
● Strict requirements on 

microvibrations



  

● 0.1 arcsec pixels over 14’000 deg² → 30 TB in float
– x a few for noise map, exposure map, masks, etc.

● Well below the petabyte ?

Data volume



  

The Third Dimension

?



  

Photometric Redshifts



  

The Euclid Survey



  

● Euclid VIS high-resolution optical images
● Euclid NISP high-resolution near-infrared images: Y, J, H
● Ground-based data:

– North:
● CFHT Megacam u, r
● Subaru Hyper-Suprime Cam g, z
● Pan-STARRS i

– South:
● Blanco Dark Energy Survey: g, r, i, z
● Rubin LSST: u, g, r, i, z ?

The Euclid Survey



  

Functional Pipeline and Volume

Year 2 Year 3 Year 4 Year 5 Year 6 Year 7Year 1



  

Data Processing Design
● 9 interchangeable 

SDCs

● One central 
orchestrator: COORS

● Infrastructure 
Abstraction Layer (IAL)

● Mutualised local HPC

● Distributed data 
storage (“move SW, 
not data”)

● SW distribution through 
CernVM FS

● Central data product 
archive



  

Sofware Principles

● C++, Python for scripts
– More and more algorithms in Python

● One reference platform​: Rocky Linux 9.0

● Set of common libraries (EDEN)​ and common development environment 
(CODEEN)
– Anaconda environment deployed through CernVM FS

● XML-based common data model​

● Common building and packaging framework​ (Elements)

● CPU only for inter-HPC interoperability

● RPM packaging​



  

Development Principles

● Each Processing Function attributed to a group of experts 
(Organisation Unit) to select and validate algorithms
– Machine learning at the core of many algorithms for acceleration and 

“visual” inspection
– Implementation in principle done at SDCs, not always enforced

● Light reviews only; progress monitored through incremental 
challenges
– Scientific Challenges: Tests of the Processing Function pipelines
– Infrastructure Challenges: Increasingly representative infrastructure
– Learning through actual feedback from experience



  

Scientific Analysis
● Laptop processing has 

become impossible due to 
the large data volume

● ESA Datalabs
– Multi-mission
– Local access to the Euclid 

Science Archive
– Develop and run your own 

JupyterLabs Notebook
– Enforces data and 

software preservation



  

Conclusion

● Euclid is a multi-petabyte mission with very complex data 
processing, both in terms of algorithmic complexity and data 
management

● One data centre would be easier to manage, but not fundable, 
which led to a very complex structure

● A lot of dedicated developments, which have equivalent in the 
“real” world, but less tunable to the specific Euclid needs

● New paradigm in data analysis for astrophysicists: data are not 
on your laptops, but at a cost to someone (ESA)
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