
Scientific Data Management at CERN

Luis Antonio Obis Aparicio
19/12/2025



18 December 2025
Luis Antonio Obis Aparicio | Scientific Data Management at CERN

2

My Apartment!



18 December 2025
Luis Antonio Obis Aparicio | Scientific Data Management at CERN

3



CERN Technologies

Accelerators ComputingDetectors
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Computational Resources
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Meyrin Data Center (CERN):

• Built in 1972.

• Approx. 450k processor cores, 

10k servers, 200k disks (HDD).

• 90% of resources managed via 

OpenStack.



Computational Resources
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Prevessin Data Center (CERN):

• Recently Built.

• In commissioning.

• Mostly used for compute.



Computational Resources
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WLCG: Worldwide LHC Computing Grid

• More than 170 computing centers in 42 countries.

• 1.4 Million cores, 1500 Petabytes stored worldwide.

• Tier 0: Meyrin / Prevessin DC.

• Tier 1: 13 academic institutions in Europe, Asia and America.

• Tier 2: More than 150 institutions.



Computational Resources
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https://monit-grafana.cern.ch/d/000000473/it-overview?orgId=1



CERN Data Storage
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LHC Data Production (simplified):

• ~40 MHz collision rate.

• ~1 PB/s of raw data rate if all data was captured.

• Level 1 trigger (L1) reduces rate to ~100 kHz.

• High level trigger (HLT) reduces rate to ~1-3 kHz.

• Average ingest rate of ~30 GB/s to the tier 0 data center.



The CERN Storage and Data Management Group
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Manage and develop all storage and data management services

• Data services for large LHC experiments and small and medium 

experiments (SME).

• General purpose data storage for the organization (CERNBox, etc.)

• Archival services (tape) for physics data and the backup service.

• Multiple storage technologies using disk and tape.



The CERN Storage and Data Management Group
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IT-SD-GSS General Storage Services
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IT-SD-GSS General Storage Services
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CTA: CERN Tape Archive
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CTA: CERN Tape Archive
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• Big milestone recently: 1 

Exabyte of data on tape!

• In the next 3 years: store 

one exabyte per year!

• Some interesting blog 

posts / videos

https://home.cern/news/news/computing/cern-hits-one-exabyte-stored-experimental-data-lhc
https://www.linkedin.com/posts/cern-computing_cern-hits-one-exabyte-of-stored-experimental-activity-7407721453304832000-52fZ?utm_source=social_share_send&utm_medium=member_desktop_web&rcm=ACoAACEMUaUBb4OyVcyTTmRla_BFowEj---xgs8


Distributed file systems: EOS
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Distributed file systems: EOS
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• The problem: Store ~1PB of data.

• The solution: buy a few of these!



Distributed file systems: EOS
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• RAID: Redundant array of inexpensive disks



Distributed file systems: EOS
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• New problem: Store ~1EB of data.

• Solution: Buy 1000s of these but it gets more complicated…



Distributed file systems: EOS
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• New problems appear how to distribute files, how to sync the servers, 

how to optimize for read/write performance…



Distributed file systems: EOS
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• CAP Theorem: can only pick two.

• Any distributed system must guarantee 

partition tolerance (P).

• AP example: DNS

• CP is what we need for our distributed 

storage systems



Distributed file systems: EOS
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• Rucio is an open-source data management 

software used by many in the HEP community 

including ATLAS and CMS experiments.

• Provides an abstraction over all files and datasets.

• Used to configure data policies: which files go 

where, how many copies, etc. via rules

Data Management with Rucio
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Data Management with Rucio
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Data Management with Rucio
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Rucio WebUI
https://ams02-webui.rucioit.cern.ch

Rucio Server
https://ams02-server.rucioit.cern.ch

Rucio CLI

eosams02.cern.ch
/eos/ams/MC/AMS02/…

eosctapublic.cern.ch
/eos/ctapublic/archive/ams/group

fts3-public.cern.ch
amsmc service acccount 

https://ams02-webui.rucioit.cern.ch/
https://ams02-webui.rucioit.cern.ch/
https://ams02-webui.rucioit.cern.ch/
https://ams02-webui.rucioit.cern.ch/
https://ams02-webui.rucioit.cern.ch/
https://ams02-webui.rucioit.cern.ch/


• My work during 2025: Rucio as a service for SMEs.

• The problem: setting up Rucio is very complex, not worth it for small 

and medium experiments.

• There is significant overlap between Rucio deployments: work 

towards creating reusable components with low operational 

overhead.

Data Management with Rucio
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• Rucio for SMEs is confirmed to become a CERN production 

service in 2026 for CERN SMEs.

• Some of our users: AMS, SHIP, NA62, …

• Technologies used: Kubernetes, Argo-CD, …

• Isolated deployments: one DB, one cluster per client

Data Management with Rucio
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Data Management with Rucio
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Data Management with Rucio
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• How does it work from an experiment point of view?

• Experiment registers files using our tools or uses our automatic registration 

service from filesystem dumps.

• Files are tagged with metadata based on location, filename, etc. and match 

against existing replication rules.

• Files are transferred following rules: moved to tape, from DAQ to EOS, etc.

• A Rucio Web interface is provided to have an overview of the data.

Data Management with Rucio
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• Thank you very much for your attention!

The End!
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