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Data size

The Big Data Challenge

• Data size is huge and of high 
dimensionality

• Data heterogeneity

• Data analysis

• Data overload

Source: https://www.m-brain.com/technology/
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Data heterogeneity

The Sources Heteogeneity

• Data size is huge and of high 
dimensionality

• Data heterogeneity in terms 
of sources, acquisition, and 
storage

• Data analysis

• Data overload
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Data analysis

The Analysis Diversity

• Data size is huge and of high 
dimensionality

• Data heterogeneity in terms 
of sources, acquisition, and 
storage

• Data analysis differencies in 
terms of assumptions, models 
and methods

• Data overload
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Data overload

Information vs Knowledge

• Data size is huge and of high 
dimensionality

• Data heterogeneity in terms 
of sources, acquisition, and 
storage

• Data analysis differencies in 
terms of assumptions, models 
and methods

• Data overload and excess of 
results
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Urgent needs

Anna Ferrari - a.ferrari@cern.ch

• Data size: overcome barriers related to data governance and storage 
defining common principles 

• Data heterogeneity: overcome barriers of data access defining a global 
coordination of open data from multi-domain fileds

• Data analysis: overcome barriers of analysis diversity defining common 
pipelines and approaches

• Data overload: overcome barriers of excess of information by complying 
with results reproducibility and mutli-disciplinary expertises 
exchange

Overcome barriers
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Services and tools

CERN technologies

 X
Anna Ferrari CERN openlab  

a.ferrari@cern.ch 
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What is Zenodo?

Cross-domain digital repository for the long tail of research.

Computer science, 
Biodiversity, Humanities, 

Chemistry, ...

.pdf, .zip, .gz, .h5, .avi, 

.tiff, .png, .ipynb, .r, ...

• Launched in May 2013, by the European 
Commision's OpenAIRE project & CERN

• Hosted at the CERN datacenter
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Upload
50GB* for each dataset
All file formats accepted

Describe
Rich but flexible metadata
Based on DataCite schema

Reserve DOI before publishing

Publish
Citable DOI

Export formats
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Zenodo communities
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Zenodo in numbers
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• ~2.2m records
• 1.1m text
• 710k images
• 140k software
• 140k datasets

• ~800TB data, ~7m files
• 15m visitors/year

• 3.8M from EU
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Baker, M. 1,500 scientists lift the lid on reproducibility. Nature 533, 452–454 (2016). 
https://doi.org/10.1038/533452a

Reproducibility
Crisis
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• Where is the Data?
• Local, cloud storage (AWS, Google Drive, OwnCloud, …)

• Where is the Code?
• GitLab, GitHub, local, ...

• What is the Environment?
• My laptop, virtual machine, computing cluster...

• What is the Workflow?
• "I remember it...", bash script, README, ...

Anna Ferrari - a.ferrari@cern.ch

What can be done?
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What is REANA?
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Examples from HEP...
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But why not other disciplines too?
Medical sciences, Earth sciences, ...
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Services and tools

CERN technologies

 X
Anna Ferrari CERN openlab  

a.ferrari@cern.ch 
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CS4OD Project

Share

Publish

Reproduce

Platform for end-to-end analysis best practices 
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Create a new project
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Upload Datasets and Notebooks
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Create Preview, Visualization and 
Analysis
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Your Workspace
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Make your analysis reproducible
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Data Scientist/ Data Engineer: 

Data storage and management

Homogeneisation of data

Define analysis pipelines

Setting up environments

Target User
Data Scientist/ Data Engineer
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Researcher
Researcher: 

Use of libraries,
Computation of analysis

Data Scientist/ Data Engineer: 

Data storage,

Homogeneisation of data,

Define analysis pipelines,

Setting up environments

Target User
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Target User
Data Enthusiastic

Interactive Graphs with trend 

Data Enthusiastic:

Interested on trends and phenomana, can 
interact with the graphs and analysis

https://cs4od.web.cern.ch/survey/



26Anna Ferrari - a.ferrari@cern.ch

Next steps
• Extension of features: 

• Improve platform UI for usability
• Increase functionalities of analysis and visualizations
• Improve guidelines for best prectices

• Implementation additional tools and pipelines for target users:
• Data Scientists and Engeneers 
• Researches
• Data Enthousiastic

• Investigation and impelmentation of additional best practices: 
• based on the new features invetstigate best practices 
• Transfer best practice to the UI
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Thank you
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Questions?

Thank you


