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Data size

The Big Data Challenge

• Data size is huge and of high 
dimensionality

• Data heterogeneity

• Data analysis

• Data overload
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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
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• 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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CERN technologies, softwares, tools, infrastructures 

Swan for Data Management
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CERN technologies for data size and heterogeneity

Zenodo as Data repository
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Reana for results reproducibility
CERN technologies for analysis pipelines definition and results reproducibility 
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This initiative aims to create 
an open network of international 

research focusing on co-advancing the health 
of humans, animals, plants, and the 

environment as one system. The main focus is 
to explore new data driven approaches to 

funnel research towards the convergence of health
into a circular system.

Circular Health
The community of multi-disciplinarity 
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CS4OD project

Share 
results

Cross-community platform
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Data Scientist/ Data Engineer: 

Data storage,
Homogeneization of data,
Define analysis pipelines,
...

Platform layers
Low level layer
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Platform layers
Middle level layer

Researcher: 

Use of libraries,
Computation of analysis
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Platform layers
High level layer

Interactive Graphs with trend 

General user:

Interested on trends and phenomana, can 
interact with the graphs and analysis
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Use Case: Excess of Mortality
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Script

Proof-of-Concept

https://swan001.cern.ch/user/ferraran/notebooks/SWAN_projects/circular-health/run_file.ipynb


17Anna Ferrari - a.ferrari@cern.ch

Next steps

• Data Harmonization: define a data format to be compatible with all 
european countries

• Data Flexibility: increase the flexibility of the functionalities in terms of 
data management

• Analysis Flexibility: increase the flexibility of the functionalities related 
to the analysis defining new libraries
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Thank you
Questions?


