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ESA Datalabs – Across Science Domains

datalabs.esa.int
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ESA Datalabs – Across IT Domains
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SaaS

PaaS

IaaS

System Development

IT Development

Science Development



44

Big DataData Access
Innovation
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Data Exploitation Paradigm Shift

From bring the 
data to the user

To bring the user 
to the data

à Euclid ~10PB
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Find Launch

UseSwitch

Main Scenario / Use Case
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FIND



88

FIND – Desktop Apps
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FIND – Web Apps (i.e. JupyterLab)
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LAUNCH
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USE



1212

SWITCH
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Data and Computing Colocation – Data Volumes



1414

Data and Computing Colocation – Data Volumes
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Data and Computing Colocation – Personal Workspace
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Data Processing
Innovation
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Pipelines – Standard Flow

Find Launch

UseSwitch
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Pipeline Editor

18JWST @ ESA Datalabs
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GPU Computing

Time 
measured

numpy + no gpu numpy + gpu cupy + gpu

Total execution 
time

≈ 44m47s ≈ 14min26s ≈ 3min2s
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Federated Scalability

Data Centre 1 (ESAC)

Data Centre 2 (ESAC)

Data Centre 3 (Corp)

Data Centre 4 (ESTEC)

ESA

EU

AWSAzure

…

…

EO-CLOUD

GO.ESA

SCI-CLOUD

EO-CLOUD

GO.ESA

SCI-CLOUD



2121

Collaborative 
Innovation
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Data Centric Collaboration - Team Workspaces
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Application Centric Collaboration - AppStore
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Interoperability
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Datalab Metadata Specification

Leveraging on existing vocabularies and ontologies: sdo, dcat, skos, foaf … esado
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Datalab Package Specification

26
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Datalab Structure Specification (development & runtime)

27



28

Metadata environment

28

metadata

data

SCI

metadata

data

EOP

metadata

data

HRE

metadata

data

OPS

metadata

data

NAV

Metadata
DOIs

data.esa.int

VO-Registry?



29

Exploitation environment 
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ESA Science support
• Increased science return from its missions
• Increased science operations efficiency

Innovation traits
• Science data exploitation coupled with data
• Science pipelines for current and future needs 
• Collaborative research & citizen science

Take away messages
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datalabs.esa.int

Thank You!


