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• Repository of data

• Launched in November 2014

• Plenty of content

• Dataset

• Collision, simulated and derived

• Documentation

• Glossary, tutorials, configuration, examples

• Software 

• Frameworks, virtual machines, containers

• Current size (Nov 2023)

• > 17.000 records

• > 1.900.000 files

• > 4.5 PB

Developed by CERN in collaboration with Experiments

CERN Open Data (COD) Portal
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http://opendata.cern.ch

http://opendata.cern.ch/


COD Portal
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Run research-grade analysis examples

Interactive event display and histograms

Run CernVM Virtual Machines



Enables independent theoretical research
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Over thirty papers citing CMS Open Data … that the CMS collaboration cites



Restricted data → Embargo period (~5 years) → Open data

LHC collaboration data preservation and open access policies
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• Findable

• Accesible

• Interoperable

• Reusable

FAIR guiding principles
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https://www.nature.com/articles/sdata201618



Data and metadata should be easy to find by humans and computers

Principles:

• F1: (meta)data are assigned a globally unique and persistent identifier

• F2: data are described with rich metadata (defined by R1 below)

• F3: metadata clearly and explicitly include the identifier of the data it describes

• F4: (meta)data are registered or indexed in a searchable resource

FAIR: Findable
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COD Findable
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F1: DOI

F2: Rich metadata

F3: Documentaion

F4: Searchable



Once the users find the required data, they need to know how it can be access

Principles:

• A1: (Meta)data are retrievable by their identifier using a standardised communications protocol

• A1.1 The protocol is open, free, and universally implementable

• A1.2 The protocol allows for an authentication and authorisation procedure, where necessary

• A2. Metadata are accessible, even when the data are no longer available

FAIR: Accessible
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COD: Accessible
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A1: Retriavable

Big datasets

https://github.com/cernopendata/cernopendata-client

https://github.com/cernopendata/cernopendata-client


Data usually need to be integrated with other data, and with applications/workflows for analyis, 
storage and processing.

• Principles:

• I1: (Meta)data use a formal, accessible, shared, and broadly applicable language for knowledge 

representation

• I2: (Meta)data use vocabularies that follow FAIR principles

• I3: (Meta)data include qualified references to other (meta)data

FAIR: Interoperable
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COD: Interoperable
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I2: Semantic descriptions I3: Fully qualified references

I1: Multiple data 

formats and 

common 

classifications



Metadata and data should be well-described so that they cn be replicated and/or combined in 
different settings

• Principles:

• R1: (Meta)data are richly described with a plurality of accurate and relevant attributes

• R1.1: (Meta)data are released with a clear and accessible data usage license

• R1.2: (Meta)data are associated with detailed provenance

• R1.3: (Meta)data meet domain-relevant community standards

FAIR: Reusable
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COD: Reusable
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R1.2: Provenance

R1.1: Data usage license



Reuse/reproduce: Can we reproduce analysis?
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Reuse/reproduce: Can we reproduce analysis 
sample?



Reuse/reproduce: Can we reproduce analysis?
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https://pubmed.ncbi.nlm.nih.gov/22675527/

Software changes (Freesurfer 4.3.1, 4.5.0, 5.0.0): 

8.8±6.6% (volume) and 2.8±1.3% (thickness) 

Operating system changes (macOS 10.5, 10.6): 

about factor two smaller



Four pillars of reusable computational research
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I. Input Data:

I. Input Files and parameters

II. Analysis code: 

I. User code

II. Software frameworks

III. Computing Environment: 

I. Operating system

II. Databases

IV. Computational recipes:

I. Extra shell commands steps

II. Notebooks and workflows



REANA: Reusable analysis
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http://reana.io

Deploy and run 

containerised 

workflows on 

compute clouds

http://reana.io/


REANA in a nutshell
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Reprocessing CMS datasets on REANA
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Parametrised workflow runnable on REANA reproducible analysis platform



SUMMARY: Open is not enough

22.11.2023 22Pablo Saiz | Open Data at CERN

https://www.nature.com/articles/s41567-018-0342-2.pdf
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home.cern


