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CERN Open Data portal

I launched in November 2014
I rich content

I derived datasets for education
I collision and simulated datasets for research
I configuration files and documentation
I virtual machines and container images
I software tools and analysis examples

I total size in June 2021
I over 7’600 bibliographic records
I over 900’000 files
I over 2.4 petabytes

https://opendata.cern.ch

Developed by CERN in close collaboration with Experiments
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Education-oriented use cases

Interactive event display and histogramming for derived datasets
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Latest education-level content news

I May 2021 ATLAS releases jet
reconstruction training samples

I June 2021 First open data release
from the PHENIX experiment
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Research-oriented use cases

Run CernVM Virtual Machines Run simplified research-level analysis examples
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. . . enables independent theoretical research

Over forty papers citing CMS open data

arXiv:1704.05066 arXiv:1807.11916 arXiv:1902.04222

Searches, QCD jet studies, Machine Learning. . .

. . . that the CMS collaboration cites!
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Latest research-level content news

I December 2020 CMS released first 2010–11
heavy-ion data samples and reference
proton-proton datasets (214 TB).
https://opendata.cern.ch/docs/cms-releases-heavy-ion-data

I October 2020 CMS run a CMS Open Data
Workshop for Theorists at the LPC.
https://indico.cern.ch/event/882586/

I August 2020 CMS released fifth batch of
new open data. All proton-proton collision
data recorded in 2010–11 and half of 2012
are available throughout the portal.
https://opendata.cern.ch/docs/cms-completes-2010-2011-pp-data

@tiborsimko 7 / 26

https://opendata.cern.ch/docs/cms-releases-heavy-ion-data
https://indico.cern.ch/event/882586/
https://opendata.cern.ch/docs/cms-completes-2010-2011-pp-data


FAIR guiding principles for scientific data management

I Findable

I Accesible

I Interoperable

I Reusable
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Findable: persistent identifiers & machine readability

https://opendata.cern.ch/record/14 ≡ http://doi.org/10.7483/OPENDATA.CMS.B8MR.C4A2

Each dataset is identified by a “record ID” and optionally minted with a DOI
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Findable: rich context description & machine readability

https://opendata.cern.ch/record/14 ≡ http://doi.org/10.7483/OPENDATA.CMS.B8MR.C4A2

Rich curated context information on data selection, validation, and use
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Accessible: downloading content

Browsing and downloading files manually I September 2020 Automated client
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Accessible: working with large datasets

A dataset of 9.6 TB size, 26’958 files

Downloading file locations

Downloading and verifying files
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Interoperable: data semantics

Dataset variables coming with detailed semantics description
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Interoperable: accompanying examples

Dimuon spectrum analysis example H → ττ analysis example
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Reusable: how were the data generated?

I full capture of data generation steps

I full capture of compute environments

I full capture of configuration files

I full capture of production scripts

Data records come with full provenance information
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Reusable: can we reprocess published data samples?

RAW AOD
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Reprocessing workflow: computational recipe

Workflow steps to run CMS reconstruction in CMSSW environment
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Reprocessing CMS datasets on REANA

dataset=Jet

year=2011A

1 input
parameters

↓

2 workflow
factory

→

3
reana.yaml

→

5 serving open data files

↓

4 run by REANA platform

→

6 output
histograms

Parametrised workflow runnable on REANA reproducible analysis platform
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Latest technology news

I March 2021: Major upgrade of the underlying digital repository software framework
(Invenio 3.4, Elasticsearch 7, Angular → React, Bootstrap → SemanticUI, . . . )
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Future plans

I December 2020: A common statement on the open
data policy by CERN management and ATLAS, ALICE,
CMS, LHCb and TOTEM experiments.
https://opendata.cern.ch/docs/cern-open-data-policy-for-lhc-experiments

I Prepare for forthcoming increase in open data publishing.

I Introduce flexible hot/cold disk/tape storage solution.
Part of dataset files on disk, part on tapes.

I Simplify ingestion and exposure of experiment datasets
(Rucio, Dirac).

I Further automatise provenance testing and usage
examples.
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An ecosystem of sister data repositories
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HEPData widens publication-level data scope

ATLAS collaboration https://www.hepdata.net/record/ins1809175

HEPData provides interactive interface
to explore and download publication-level
data behind plots and tables

ATLAS collaboration https://www.hepdata.net/record/ins1748602

. . . now starting to handle more data types:
likelihoods!
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Zenodo preserves research software

−→ −→

←− ←−

https://guides.github.com/activities/citable-code

GitHub ↔ Zenodo bridge to automatically preserve releases
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Zenodo hosts Machine Learning community data

Di Florio et al http://opendata.cern.ch/record/12320

Machine-learning related datasets on the
CERN Open Data portal

Komiske et al https://zenodo.org/record/3341498

Machine-learning related datasets on
Zenodo
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Preserving “restricted” analysis knowledge

https://analysispreservation.cern.ch

CERN Analysis Preservation framework for collaboration-restricted data.
Following the same FAIR principles (FAIR 6= open!)
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A family of digital repositories in movement

experimental collaborations invidivual researchers

publication-level data

event-level data
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