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Who are we?

SW Eng. team providing DR technology 

Develop software and provide services 

Open: Source, Data, Science

!2http://github.com/inveniosoftware



Repository?
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Digital Repository?
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Articles, 
Papers, 
Thesis, 
Standars, 
Books, etc

Photos, 
Videos, 

Audio, …

Data, 
Software, …



Open Science
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Publication

Data Software

De-duplication 
Sharing 

“Fake science” 
Effective research



Digital Repository?
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Digital Repository?
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Digital Repository?
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Digital Repository?
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Publish or Perish?
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store data in a digital archive

20%
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WORLD WIDEINS
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Invenio
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https://inveniosoftware.org 
http://github.com/inveniosoftware



Invenio

Born at CERN 
Free Open Source Software 
Core for any digital repository 
Modern & reliable technology 

Flexible and modular 
Handling 100M+ records 

Develop with PB files in mind 
Fast upload/search
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Invenio Services at CERN
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Data at CERN
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LHC

~50PB/year Raw Data Processed Data Research output

Paper



At CERN
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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

Big

Capture Reproduce Publish Publish and Archive
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Processed Data

CERN 
ANALYSIS 

PRESERVATION
http://analysispreservation.cern.ch

REANA

http://opendata.cern.ch

CERN OPEN 
DATA

https://reana.io



CERN Analysis Preservation
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CERN Analysis Preservation
Capturing all the elements needed to understand and rerun an analysis even several years 
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http://analysispreservation.cern.ch
https://github.com/cernanalysispreservation

Data SW + Env Workflow Documentation
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Processed Data

CERN 
ANALYSIS 

PRESERVATION
http://analysispreservation.cern.ch

REANA

http://opendata.cern.ch

CERN OPEN 
DATA

https://github.com/reanahub



RE(usable)ANA(lysis)
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https://github.com/reanahub

https://github.com/reanahub


RE(usable)ANA(lysis)
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https://github.com/reanahub

https://github.com/reanahub
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Processed Data

CERN 
ANALYSIS 

PRESERVATION
http://analysispreservation.cern.ch

REANA

http://opendata.cern.ch

CERN OPEN 
DATA

https://github.com/reanahub



CERN Open Data Portal
Publicly-accessible site for curated releases of CERN data sets and software 

!25

http://opendata.cern.ch
https://github.com/cernopendata

LHC  
and more

2016 
CMS 

300 TB

2017 
CMS 

~1 PB

2019 
CMS 

Data S.



CERN Open Data Portal
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http://opendata.cern.ch
https://github.com/cernopendata



CERN Open Data Portal
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http://opendata.cern.ch
https://github.com/cernopendata



CERN Open Data Portal
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http://opendata.cern.ch
https://github.com/cernopendata



At CERN

!29

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

Big
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Research output

Paper

CERN DOCUMENT 
SERVER

http://cds.cern.ch
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CDS
Also used for small data 
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https://cds.cern.ch/record/2293032/



Beyond CERN
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Beyond CERN
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Zenodo



Zenodo

Long tail of science 
(+) 50GB uploads 

Running on latest Invenio tech 
Using CERN Computing Centre 
Using EOS Storage Technology
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Zenodo
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Zenodo
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Zenodo
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Zenodo
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Zenodo
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http://developers.zenodo.org/



Zenodo
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30 TB
Stored Files 

50K
Monthly visitors 



Are DR important?
• Open Science is about de-duplication and efficiency 
• We need to store all research objects properly 

• SW, data, documentation, articles, etc 
• Journals publish those articles and start linking to 

related objects 
• 5 publishers control ~70% of market 
• Profits are bigger than Google and co 

• Good Research depends on Open Accessible 
Science 

• Invenio helps building repositories of all kinds
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Challenges
• Replicate published work = “Crisis” 

• Wider sharing and reanalysis of code, data, and 
research materials…All objects have persistent 
identifiers 
•  interactive and more transparent ways of 

presenting data graphically  (e.g. building graphs) 
• Open access publishing (breaking The Wall) 
• Interoperability between repositories (COAR and NGR) 
• Predatory publishers 

• How to differentiate good research from fake research 
• Mapping research? Where? Who? how?
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How we can help making open science better and easier?

!44

Please, solve this :)



Questions?

http://github.com/inveniosoftware

https://inveniosoftware.org

https://invenio.readthedocs.io/en/latest/
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OAI Archival Store

Long term preservation 
Using Archivematica (FOSS) 

Integration done through Invenio module 
Intend to integrate with CDS & Zenodo &… 

https://github.com/CERN-E-Ternity
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