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World-Class Observatories
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Versatile & Complex Instrumentation
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Versatile & Complex  Instrumentation
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The Research Cycle in Modern Astronomy …
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… mapped into “data-flow” processes
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… mapped into “data-flow” processes



8

D
a

ta
 C

la
s

s
if

ic
a

tio
n

: 
E

S
O

 P
U

B
L

IC

8

ESO Productivity
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The ESO Science Archive: a science resource for the 
community - I
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Open and FAIR

archive.eso.org

• 40+% of the papers from LPO make 

use of the ESO Science Archive

• All raw data (science and calibrations)

• Growing content of science-ready 

processed data

• 19 instrument streams (generated 

at ESO)
• 72 data collections (community 

contributed from Surveys and LP)
• Adherence to FAIR data principles: 

Findable, Accessible, Interoperable, 
Reusable

• DOIs for long-term recognition of 

contributors and data traceability
https://www.eso.org/sci/php/libraries/pubstats/
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Data Volume of the ESO Science Archive Facility
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Data Volume of the ESO Science Archive Facility
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• Great user 

demand for 

processed data

• Steady, but “slow”, 

growth of data 

volume

• doubling time  

~5 years

• Storage cost (SSD): 

halving time ~2 yrs
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Data Volume of the ESO Science Archive Facility

… comparatively modest 

NO BIG DATA

• served by Data Center @HQ

… the challenge is 

DATA COMPLEXITY

• Distinct facilities !

• Quality Control

• Data Processing

• Consistency

SIAPS 2026: Science Data Management at ESO
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The ESO Science Archive: a science resource for the 
community - I
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Open and FAIR

archive.eso.org

• 40+% of the papers from LPO make 

use of the ESO Science Archive

• All raw data (science and calibrations)

• Growing content of science-ready 

processed data

• 19 instrument streams (generated 

at ESO)
• 72 data collections (community 

contributed from Surveys and LP)
• Adherence to FAIR data principles: 

Findable, Accessible, Interoperable, 
Reusable

• DOIs for long-term recognition of 

contributors and data traceability

https://www.eso.org/sci/observing/phase3/data_streams.html
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The ESO Science Archive: a science resource for the 
community - II
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Open and FAIR

archive.eso.org

MUSE data on NGC235 

(DOI)

https://doi.eso.org/10.18727/archive/100
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ESO’s Research Data Policy *is* OPEN and FAIR

OPEN Data

• is deeply embedded in ESO’s Science Data Policy, from the very beginnings of ESO

• endorsed by all member states, part of EOSC (European Open Science Cloud)

FAIR (Findable/Accessible/Interoperable/Reusable) Principles

• applied to all ESO data holdings

• Intl’ collaborations, frameworks and protocols (e.g. International Virtual Observatory Alliance)

• ESO drives standardization, e.g. for archiving of (highly processed) data products (“phase 3 standards”)

• Quality and Quantity
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Towards VLT+ELT readiness: Data processing 
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EDPS: the ESO Data Processing System 

• EDPS: python framework to run the ESO 

data processing pipelines

• Command-line interface for heavy 

lifting

• Graphical user interface for result 
visualization and interaction

• Unifies all internal and external use 
cases: reducing maintenance costs 

and ensuring adequate test coverage

• Compatible with Science Platforms

• PyCPL: python bindings for the ESO 
Common Pipeline Library

• Run recipes from python and write 

recipes in python

• Streamline ESO-compliant pipeline 

development https://www.eso.org/sci/software/edps.html

https://www.eso.org/sci/software/edps.html
https://www.eso.org/sci/software/edps.html
https://www.eso.org/sci/software/cpl/
https://www.eso.org/sci/software/cpl/


17

European Data and Cloud Landscape: ESO & EOSC

• EOSC is a long-term initiative by the European Commission to implement Open Science across all 

disciplines throughout Europe

• Considered pivotal to European competitiveness (link)

• DG Connect, DG RTD

• ESO & EOSC

• Early endorser of the EOSC Declaration (2017, ann17068)

• Observer in ASTERIX, partner in ESCAPE, member of the ESCAPE Open Collaboration

• Member of the EOSC-Association, representing stakeholders in the governance (2023, ann23021)

• 10+ years in the making, the EOSC is now in the operational build-up phase: it is happening (link)

• Global architecture: Federation of Nodes

• The high-level function of the Nodes is to provide services to national or thematic communities

• EOSC EU Node: first Node to be operational (2024), procured and operated by the EC

• 13 “first wave” Nodes selected (early 2025) and being implemented; call for 2nd wave released

• ESO joined a project to explore some aspects of a potential astronomy node; ongoing conversation 

with several astronomy partners

SIAPS 2026: Science Data Management at ESO

EOSC: the European Open Science Cloud
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https://eosc.eu/news/why-eosc-is-pivotal-to-european-competitiveness/
https://www.eso.org/public/announcements/ann17068/
https://www.eso.org/public/announcements/ann23021/
https://eosc.eu/news/welcome-to-the-eosc-federation-mou-establishes-shared-path-to-operations/
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Towards an Astronomy EOSC Node

• A rather detailed EOSC Federation Handbook (link) exists

• The practicalities of running a Node are being defined, supported by call for funding HORIZON-INFRA-

2025-01-EOSC-01

• ESO, CDS, INAF and Open University joined a proposal led by ESRF/PaNOSC to explore various 

aspects of a potential Astronomy node

• Towards an Astronomy Node?

• Understanding if and what added value an Astronomy Node would bring requires dedicated thinking 

• Astronomy as a discipline does not yet have a common approach to a potential thematic Node

• Not clear that the astro-particle approach of previous projects, e.g. ESCAPE, is optimal: room to 

consider Astronomy as a discipline

• Embryonic informal contacts with other Astronomy partners (SKAO, ESA, Europlanet), plans to 

expand the conversation

SIAPS 2026: Science Data Management at ESO

Defining Nodes for the European Open Science Cloud
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https://eosc.eu/eosc-about/building-the-eosc-federation/eosc-federation-handbook/
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Challenges

• rich content, growing expectations…

• Sci. community “drowns” in data, tailored solutions 
are required

• Trusted content requires (costly!) curation

• Multi-facility, multi-wavelength, time-domain data 
require novel operation and analysis concepts

Data Classification: ESO PUBLIC

19
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®evolving User Support: “ESO-Finder”
Towards end-to-end support agents
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Thank you!
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