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WHAT IS NOT OPEN SCIENCE?

DataSoftware

Other research objects

Published 
Paper
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OPEN THE RESEARCH PROCESS

https://www.fosteropenscience.eu/content/what-open-science-introduction

https://www.fosteropenscience.eu/content/what-open-science-introduction
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OPEN RESEARCH

Paper

DataSoftware

Other research objects
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VALIDATE AND REUSE RESEARCH

Paper

DataSoftware

Other research objects

Rerun



WHERE TO STORE THESE OBJECTS?
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WHERE TO STORE THESE OBJECTS?
In a Digital Repository!
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WHY A DIGITAL REPOSITORY?
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PUBLISH OR PERISH?

store data in a digital archive

20%
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OPEN SCIENCE @ CERN
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INVENIOSOFWARE.ORG

http://inveniosofware.org
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• Born at CERN

• Free Open Source Software

• Core for any digital repository

• Modern & reliable technology

• Flexible and modular

• Handling 100M+ records

• Developed with PB in mind

• Fast uploads & search

ABOUT INVENIO
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DATA @ CERN

LHC

~50PB/year Raw Data Processed Data Research output

Paper
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Processed Data Research output

Paper

CERN 
ANALYSIS 

PRESERVATION
http://analysispreservation.cern.ch

REANA CERN DOCUMENT 
SERVER

http://opendata.cern.ch http://cds.cern.ch

CERN OPEN 
DATA

https://reana.io

Capture Reproduce Publish Publish and Archive

DATA @ CERN
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Processed Data

CERN ANALYSIS 
PRESERVATION REANA CERN OPEN 

DATA

http://analysispreservation.cern.ch http://opendata.cern.chhttps://reana.io
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CERN ANALYSIS PRESERVATION
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Capturing all the elements needed to understand and rerun an analysis even several years later

Data SW + Env Workflow Documentation

CERN ANALYSIS PRESERVATION
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CODE + DATA IS NOT ENOUGH

Software changes: 8.8±6.6% (volume) and 2.8±1.3% (thickness) 
Operating system changes: factor two smaller 
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THE FULL RESEARCH MUST BE CAPTURED

Paper

DataSoftware

Environment Workflow

Documentation
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REPRODUCIBILITY IS HARD

https://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970

Half of researchers cannot reproduce their own results

https://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970
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Processed Data

CERN ANALYSIS 
PRESERVATION REANA CERN OPEN 

DATA

http://analysispreservation.cern.ch http://opendata.cern.chhttps://reana.io
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REPRODUCIBLE ANALYSIS

reana.io

http://reana.io


Ludmila Marian, IAEA 23

REPRODUCIBLE WORKFLOWS
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REANA
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Processed Data

CERN ANALYSIS 
PRESERVATION REANA CERN OPEN 

DATA

http://analysispreservation.cern.ch http://opendata.cern.chhttps://reana.io
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CERN OPEN DATA PORTAL
Publicly-accessible site for curated releases of CERN data sets and software

2 PB data



Ludmila Marian, IAEA 27

CERN OPEN DATA PORTAL
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CERN OPEN DATA PORTAL
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CERN OPEN DATA PORTAL
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RESEARCH USE CASES
Independent analyses by theorists (Jesse Thaler et al, MIT) 
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LONG TERM VALUE OF DATA

Collaborations publish papers even ~15 
years after data taking ends

JADE data (1979-1986) still unique even 
~35 years later

DPHEP https://arxiv.org/abs/1205.4667Achim Geiser https://indico.cern.ch/e/588219
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Research output

Paper

CERN DOCUMENT 
SERVER

http://cds.cern.ch

Publish and Archive
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CERN DOCUMENT SERVER 
ALSO USED FOR SMALL DATA

2.3 Million records 
6.5 Million files 
140 TB of data 
5’000 unique visits / day 





Zenodo
http://zenodo.org

http://github.com/zenodo

CERN Data Center

Catch-all for the long-tail of science

http://zenodo.org




Share ≠ Publish ≠ Preserve

Zenodo hosts 75% of world SW DOIs
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KEEP 
CALM 

AND 

DO 
OPEN  

SCIENCE

ludmila.marian@iaea.org
@ludmilamarian

Thanks to Jose.Benito.Gonzalez@cern.ch, the CERN Digital Repository Section Leader, for providing valuable input for this presentation.

mailto:ludmila.marian@iaea.org
mailto:jose.Benito.Gonzalez@cern.ch

