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The Big Data Challenge

Data size

« Data size is huge and of high
dimensionality
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The Sources Heteogeneity

Data heterogeneity

« Data heterogeneity in terms

Legacy Documents

9 e Media
O Cloud

Network & In-Stream
Monitoring Technologies

2 @
Data Warehouse F—]
Appliances T -t

of sources, acquisition, and BlgData

Sources @ e
storage Activiy @ | e

Generated Data
Internet of Things
Social Influencers @ e
Databases
Social Network Profiles
'T::‘ g%agnlab Anna Ferrari - a.ferrari@cern.ch 3



The Analysis Diversity

Data analysis

- Data analysis differencies in
terms of assumptions, models
and methods
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Information vs Knowledge

Data overload

 Data overload and excess of
results
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Urgent needs

Overcome barriers

« 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
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Swan for Data Management

CERN technologies, softwares, tools, infrastructures

Ul/Core Software

Analysis platforms Storage
: openstack.
Compute e\ * . Infrastructure
docker %
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Zenodo as Data repository

CERN technologies for data size and heterogeneity

Featured communities Need help uploading? Contact us

Coronavirus Disease Research Community - COVID-19 Browse

This community collects research outputs that may be relevant to the Coronavirus Disease (COVID-19) or the SARS-CoV-2
Scientists are encouraged to upload their outcome in this collection to facilitate sharing and discovery of information.
Although Open Access articles and datasets are...

Curated by: Covid19_Team_OpenAIRE

Recent uploads Need help?
[ Feruary 25,2021 (mto-2021-32.28) | Sfvar | opn ecess View Contactus
starschema/COVID-19-data: Autorelease 2021-02-25 -

Zenodo prioritizes all requested related to the
Foldi Tamés; Chris von Csefalvay; piglerp; williamwash; peterpigler; Atsidir; william-wash; zemplenib; Jodo Rodrigues; Mér COVID-19 outbreak.

Kapronczay; Szilard Huber; grglyb; suommynona .
P B L v We can help with:

Unpivoted and cleaned data sets on the COVID-19 pandemic X
« Uploading your research data, software,

Uploaded on February 25, 2021 preprints, etc.

36 more version(s) exist for this record * One-on-one with Zenodo supporters.
¢ Quota increases beyond our default policy.
o Scripts for automated uploading of larger

datasets.

[ February 21,2021 (v50) | Dateset | View

A large-scale COVID-19 Twitter chatter dataset for open scientific research - an

international collaboration

@ Banda, Juan M,; ® Tekumalla, Ramya; Wang, Guanyu; Yu, Jingyuan; Liu, Tuo; Ding, Yuning; Artemova, Katya; Tutubalina,

?
Elena; ® Chowell, Gerardo Why use Zenodo?

Zenodo is a general-purpose open-access repository developed under the European OpenAIRE program and operated by CERN. It
allows researchers to deposit research papers, data sets, research software, reports, and any other research related digital artifacts.
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Reana for results reproducibility

CERN technologies for analysis pipelines definition and results reproducibility

reana Home Examples GetStarted Documentation News Roadmap Contact Blog

reana

Reproducible research data analysis platform

Flexible Scalable Reusable Free
Run many computational Support for remote compute Containerise once, reuse Free Software. MIT licence.
workflow engines. clouds. elsewhere. Cloud-native. Made with @ at CERN.
g COMMON ' * r\ CE/RW
WORKFLOW s .
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Circular Health

The community of multi-disciplinarity

HOME ABOUT RESEARCH HUBS

Research Hubs

Social and Human Urban Environment Gov

Behaviour Res This initiative aims to create
an open network of international

research focusing on co-advancing the health

= of humans, animals, plants, and the

Technological Innovation 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.
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CS40D project

Cross-community platform
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Platform layers

Low level layer

Data Scientist/ Data Engineer:

Data storage,

Homogeneization of data,
Define analysis pipelines,
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Platform layers

Middle level layer

Researcher:

Z Jupyter color_scatterplot Last Checkpoint: 11/16/2014 (autosaved) a Use Of /Ibrarlesl

File Edit View Insert Cell Kernel Help | Python3 ©

+ % @B 4+ v > W C o $) Coti Toolbar: [ None : Computation Ofana/ysis

In [4): import numpy as np
from bokeh.plotting import figure, show
from bokeh.io import output_notebook

In (5): N = 4000

In [6]: x = np.random.random(size=N) * 100
y = np.random.random(size=N) * 100
radii = np.random.random(size=N) * 1.5
colors = ["#802x%$02x%02x" % (r, g, 150) for r, g in zip(np.floor(50+2+x), np.floor(30+2+y))]

In [7): output_notebook()
BokehJS successfully loaded.
In (8): p = figure()
p.circle(x, y, radius=radii, fill color=colors, f£ill alpha=0.6, line_color=None)

out[8]: <bokeh.plotting.Figure at 0x10a03cccO>

In [9]: show(p)

Plot
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Platform layers

High level layer

General user:

~ JUPYTEr color_scatterplot Last Checkpoint: 11/16/2014 (autosaved)
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Use Case: Excess of Mortality

Collaboration with Bocconi University of Milan for implementing a platform for multi-
disciplinary data.

Piloting on Italian data to estimate and represent graphically:
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Proof-of-Concept

Script
=0
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https://swan001.cern.ch/user/ferraran/notebooks/SWAN_projects/circular-health/run_file.ipynb

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?
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