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The Idea of Open Data
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Key principles of Open Data:
• Freely available to use,

reuse and redistribute
• Enhances transparency
• Enhances social impact
• Enables involvement of

3rd parties
• Enables future research

innovation



F.A.I.R. Principles - Findable
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The first step in (re)using data is to find them.
Metadata and data should be easy to find for
both humans and computers. Machine-readable
metadata are essential for automatic discovery
of datasets and services, so this is an essential
component of the FAIRification process.

• 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 they
describe

• F4. (Meta)data are registered or indexed
in a searchable resource

[Wilkinson, M., Dumontier, M., Aalbersberg, I. et al.
The FAIR Guiding Principles for scientific data management
and stewardship. Sci Data 3, 160018 (2016)]

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


F.A.I.R. Principles - Accessible
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Once the user finds the required data, it must be
clear how they can be accessed, possibly includ-
ing authentication and authorization.

• A1. (Meta)data are retrievable by their
identifier using a standardized
communications protocol

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

I A1.2 The protocol allows for an
authentication and authorization
procedure, where necessary

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

[Wilkinson, M., Dumontier, M., Aalbersberg, I. et al.
The FAIR Guiding Principles for scientific data management
and stewardship. Sci Data 3, 160018 (2016)]

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


F.A.I.R. Principles - Interoperable
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The data usually need to be integrated with other
data. In addition, the data need to interoperate
with applications or workflows for analysis, stor-
age, and processing.

• 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

[Wilkinson, M., Dumontier, M., Aalbersberg, I. et al.
The FAIR Guiding Principles for scientific data management
and stewardship. Sci Data 3, 160018 (2016)]

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


F.A.I.R. Principles - Reusable
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The ultimate goal of FAIR is to optimize the
reuse of data. To achieve this, metadata and
data should be well-described so that they can
be replicated and/or combined in different set-
tings.

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

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

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

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

[Wilkinson, M., Dumontier, M., Aalbersberg, I. et al.
The FAIR Guiding Principles for scientific data management
and stewardship. Sci Data 3, 160018 (2016)]

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


CERN Level 3 Open Data Release Policy
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LHCb and other experiments at CERN have made a decision to make the collected data
available to the public.

This should be done in-line with F.A.I.R. principles.

Which data to release?
• Level 3 open data: reconstructed events (DPHEP definition)

When to release it?
• 50 % of data 5 years after end of running period (a.e.r.)

I Run I: End of 2017
• 100 % of data 10 years a.e.r.

I Run I: End of 2022
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• Datasets
• Records
• Documentation

Pages
• Glossary
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LHCb Run I Data Release
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• Over 800TB of files moved to dedicated storage
• Index files created for every data set
• List of LFNS stored for prevalence
• ∼ 7500 LHCb Stripping Pages converted to Open Data Portal format and provided with the rest

of documentation
• Glossary of Open Data Portal is enriched with 960 LHCb specific terms (like LoKi functors)
• Routine for scraping metadata from DIRAC created
• LHCb Open Data already adopted for educational purposes



What about Run II (and beyond)?
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What about Run II (and beyond)?
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[Ntuple Wizard: An Application to Access Large-Scale Open Data from LHCb ]

https://link.springer.com/article/10.1007/s41781-023-00099-5


Using Open Data
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[Using CMS Open Data in research – challenges and direc-
tions]

• Jet Substructure Studies:
I [Jet Substructure Studies with CMS Open Data]
I [Exposing the QCD Splitting Function with CMS

Open Data]

• Searches for New Particles:
I [Searching in CMS Open Data for Dimuon

Resonances with Substantial Transverse
Momentum]

I [Search for Non-Standard Sources of Parity
Violation in Jets at

√
s = 8TeV with CMS Open

Data]

• Standard Model Analyses:
I [Exploring Uncharted Soft Displaced Vertices in

Open Data]

https://arxiv.org/abs/2106.05726
https://arxiv.org/abs/2106.05726
https://arxiv.org/abs/1704.05842
https://arxiv.org/abs/1704.05066
https://arxiv.org/abs/1704.05066
https://arxiv.org/abs/1902.04222
https://arxiv.org/abs/1902.04222
https://arxiv.org/abs/1902.04222
https://arxiv.org/abs/1904.11195
https://arxiv.org/abs/1904.11195
https://arxiv.org/abs/1904.11195
https://arxiv.org/pdf/2107.11405.pdf
https://arxiv.org/pdf/2107.11405.pdf


Open Questions
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• How do we keep data open with increasing size of the
datasets?

• How do we tackle the increasing complexity of particle
physics data analysis wrt. open data?

• Can we start releasing raw data?
• How do we increase the focus on open data?
• How do we fund open data efforts?
• How usefull is LHC open data in the end?



End of slides

Thanks for your attention


	Appendix

