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Large Hadron Collider
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High Energy Physics data levels
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ROOT Tutorial
D. Krücker et al.

https://indico.desy.de/event/18343/attachments/19862/25175/rootintro_1_17.pdf


LHC data preservation and open access policies
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Restricted data → Embargo period (~5 years) → Open data



CERN Open Data Portal
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• Repository of data for the general public
• Launched in November 2014

• Using Invenio Framework

• Plenty of content
• Dataset

• Collision, simulated and derived

• Documentation

• Glossary, tutorials, configuration, examples

• Software

• Frameworks, virtual machines, containers

• Current size (Mar 2024)
• > 24.000 records

• > 1.900.000 files

• > 4.5 PB

Developed by CERN in collaboration with Experiments

http://opendata.cern

http://opendata.cern/


CERN Open Data

12.03.2024Pablo Saiz | CERN Open Data 6

Run research-grade 

analysis examples

Interactive event display and histograms

Independent research… 

… that the CMS collaboration cites



Technologies
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FAIR guiding principles
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• Findable

• Accesible

• Interoperable

• Reusable

https://www.nature.com/articles/sdata201618

Digital repositories for FAIR data management
Lars Holm Nielsen

https://indico.cern.ch/event/1332413/contributions/5818151/


Curating content
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1. Stage data

2. Move data

/eospublic
3. Gather 

metadata
4. Deploy QA

5. Wait for 

approval from 

collaboration
6. Deploy PROD

Register DOIs



CERN Open Data dataset access 

12.03.2024Pablo Saiz | CERN Open Data 10



• Given:

• Amount of data: 4.5 PB, and increasing

• Long term data preservation

• Accepted latency

• Multiple copies of data (beware: data ownsership)

• Are there any more efficient ways of long term archival?

• Possibilities: 

• Computing instead of storage (LHCb Ntupling service) 

• Cold Storage. Move part of the data to cheaper storage (Tape, experiment framework)

Optimize storage cost

12.03.2024Pablo Saiz | CERN Open Data 11

https://arxiv.org/pdf/2302.14235.pdf


Cold Storage integration
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Work in progress:
Still in the design phase

Experiment 

Data 

Framework



1. Monitoring

1. Identify candidates for cold storage

2. Keep track of cold storage requests

2. Transfer files

A. CERN Tape Archive: FTS 

B. Experiment frameworks: Dedicated plugins per experiment

3. Data sovereignty

1. Experiment still responsible for data (!)

4. Multiple copies of datasets 

Cold storage challenges
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Monitoring
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Framework provided by CERN MONIT

Part of the data sent by Storage group

Last 30 days available 



• Bringing experiment data to the general public

• Policies with embargo period

• Digital repository with 4.5 PB of data

• Following FAIR guidelines

• Curated data: datasets, documentation, software…

• Evaluating cold storage integration

opendata-team@cern.ch

CERN Open Data Portal
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http://opendata.cern

opendata@cern.ch
http://opendata.cern/
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