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questions

e Pay attention
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Anna Ferrari

Graduation in Statistics & Mathematics

PhD in Machine learning techniques for
Human Activity Recognition

Working as Data Scientist at CERN openlab

Keywords: #CERN, #science, #passion, #data,
#datascience, #datapassion

Hobbies: guess!
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Anna Ferrari

e (raduation in Statistics & Mathematics

e PhD in Machine learning techniques for
Human Activity Recognition

e \Working as Data Scientist at CERN openlab

o Keywords: #CERN, #science, #passion, #data,
> wre e #datascience, #datapassion
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Summary

e Openness - definition & values

e Open Data & Big Data

e CERN Science for Open Data
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Openness

?
WW collaboration

sharing

accessible

opportunity and possibilities

transparency
democracy
I ;-ﬁ -y
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Exchanging feelings,tul;deas

A

Have or use something at the same time as
someone else

Divide and give part of something to
someone else

Put something in a webpage so that other
people can see it

RMNa Ferrari
CERN openlab
a.ferrari@cern.ch
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| Exchanging feelings, /deas
m UBER lgﬂ YORREE/F M JustPark |
wingz .

Have or use something at the same time
as someone else

& . HomeAway | 1

E airbnb
‘m amazonmectenicatrc 5 taskRabbit Y freelancer I »
- ebay craigslist  Etsy I

Divide and give part of something to
someone else

Put something in a webpage so that other
people can see it

BMfa Ferrari
CERN openlab

Image source: Future Lab a.ferrari@cern.ch
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Exchanging feelings, idea;

https://stories. cogdoéblog.com/ ' q

Have or use something at the same time as
someone else

Divide and give part of something to
someone else

Blogs
Code sharing
Knowledge sharlng

Put something in a webpage so that
other people can see it

1a Ferrari

- — CERN openlab
OPen ab a.ferrari@cern.ch
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collaboration

The SItuat/on of two or more people Worklng
together to create orachleve the same th/ng

Exercice:
Write in the chat the first example of
collaboration that comes to your mind
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collaboration

3
. WIKIPEDIA

The Free Encyclopedia

> The SItuat/on of two or more people Worklng
> together to create or ach/eve the same th/ng

The polymath blog

LHC@home
SETI@home _
folding@home
.?°|: CERN Anna Ferrari

- - CERN openlab
lo.- Openlab a.ferrari@cern.ch
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collaboration
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collaboration

6.5M
6.0M
5.5M
5.0M
4.5M
4.0M
3.5M
3.0M
2.5M
. 2.0M
21B+ page views 1 5M
1.0M
0.5M
0.0M

323 languages

6M+ articles

Articles
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GWW? collaboration

Daily

® 170 collaborating centres

® 4?2 countries around the
world

® more than 2 million
‘tasks’

® | million of computer
Cores

Running jobs: 365644
Active CPU cores: 807139
Transfer rate: 21.54 GiB/sec

Worldwide LHC Computing Grid

... corresponding to a single computer running for more than ? years.

- Anna Ferrari
- = CERN CERN openlab

.':|.- Open|ab 14 a.ferrari@cern.ch



mailto:a.ferrari@cern.ch

GWW? collaboration

Daily

® 170 collaborating centres

® 4?2 countries around the
world

® more than 2 million
‘tasks’

® | million of computer
Cores

Running jobs: 365644
Active CPU cores: 807139
Transfer rate: 21.54 GiB/sec

Worldwide LHC Computing Grid

... corresponding to a single computer running for more than 600 years.

o Anna Ferrari
-
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accessibility

Able to reach or easily got

Easy to understand

Anna Ferrari

- o CERN openlab
Iy~ Open|ab a.ferrari@cern.ch



mailto:a.ferrari@cern.ch

WWC? ‘ ‘ | accessibility

Able to reach or easily got

Easy to understand

TELEPHONE
L |

1876

1927
TELEVISION
BROADCAST

BLOGGING

1999

TELEGRAPH

Yt NOWN0J

INTERNET
1969

NEWS

T ™),
I RADIO SIGNAL
FRSTOR 1902

NEWSPAPER

1650 WORLD WIDE WEB

1994

T Anna Ferrari
= 0. CERN CERN openlab
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Able to reach or easily got

Easy to understand

ESSENTIAL HEADLINES FOR MOBILE, INTERNET, AND SOCIAL MEDIA USE
INTERNET USER NUMBERS NO LONGER INCLUDE DATA SOURCED FROM SOCIAL MEDIA PLATFORMS, SO VALUES ARE NOT COMPARABLE WITH PREVIOUS REPORTS

TOTAL UNIQUE MOBILE INTERNET ACTIVE SOCIAL
POPULATION PHONE USERS USERS* MEDIA USERS*

7.83 5.22 4.20

BILLION BILLION BILLION

URBANISATION: vs. POPULATION: vs. POPULATION:

56.4% 66.6% L 53.6%

SOURCES: THE U.N.; LOCAL GOVERNMENT BODIES; GSMA INTELLIGENCE; ITU; GWI; EUROSTAT; CNNIC; APJIl; SOCIAL MEDIA PLATFORMS’ SELF-SERVICE ADVERTISING TOOLS; COMPANY
EARNINGS REPORTS; MEDIASCOPE. *ADVISORIES: INTERNET USER NUMBERS NO LONGER INCLUDE DATA SOURCED FROM SOCIAL MEDIA PLATFORMS, SO VALUES ARE NOT COMPARABLE are HOOtS“lte®

TO DATA PUBLISHED IN PREVIOUS REPORTS. SOCIAL MEDIA USER NUMBERS MAY NOT REPRESENT UNIQUE INDIVIDUALS. ©® COMPARABILITY ADVISORY: SOURCE AND BASE CHANGES soc‘al
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ESSENTIAL HEADLINES FOR MOBILE, INTERNET, AND SOCIAL MEDIA USE

accessibility

Able to reach or easily got

DRLD

Easy to understand

INTERNET USER NUMBERS NO LONGER INCLUDE DATA SOURCED FROM SOCIAL MEDIA PLATFORMS, SO VALUES ARE NOT COMPARABLE WITH PREVIOUS REPORTS

TOTAL
POPULATION

7.83

BILLION

URBANISATION:

56.4%

SOURCES THE U.! VERNMENT

‘t.‘AHP BLISHED IN P [ S REP

ODIES; ¢

UNIQUE MOBILE
PHONE USERS

Y.

BILLION

vs. POPULATION:

66.6%

HLJ
JH[F ) EPRESEN

HHHU" E; ITU; GWI; EUROSTAT; CNNIC
E~ XEPORTS; MEDIA E ADVISORIES MJTEF \ET USER ! \ EF
| PREV ORTS. SOCIAL MEDIA USER

APJII
ER INCLUDE DATA SOl
TUNIG HFHJ[‘\"‘,"T.";\M"

INTERNET
USERS*

4.66

BILLION

vs. POPULATION:

59.5%

\ L A U \ PLA ‘f"ﬁ 1“‘.“ 5" SELF-SERVICE ADVERTISING TOOLS; COMPANY
ED FRC DCIAL MEDIA PLATFORMS, SO VALUES ARE NOT COMPARABLE
@ COMPARABILlTY ADVISORY: SOURCE AND BASE CHANGES

ACTIVE SOCIAL
MEDIA USERS*

4.20

BILLION

vs. POPULATION:

53.6%

are
social

*| Hootsuite*
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Able to reach or easily got

Easy to understand

INTERNET USERS vs. TOTAL POPULATION BY REGION

NUMBER OF INTERNET USERS IN EACH REGION COMPARED TO TOTAL POPULATION
& INTERNET USER NUMBERS NO LONGER INCLUDE DATA SOURCED FROM SOCIAL MEDIA PLATFORMS, SO VALUES ARE NOT COMPARABLE WITH PREVIOUS REPORTS

NORTHERN

EUROPE
NORTHERN

AMERICA
WESTERN

SOUTHERN

EAST ERN
EUROPE 6%
CARBBEAN D 23

AFRICA
i
MIDDLE ASIA

AFRICA

CENTRAL
AMERICA m h
SOUTH-EASTERN
WESTERN ASIA
AFRICA
SOUTHERN
= i 0

SOUTHERN
AFRICA

o ;g::scé;lje‘sz g e Aot : e N \ MTH DA . : S are d Hootsu|te

! NOTES: PERCENTAGES REPRESENT SHARE OF AL JLA N. RE NS BASEL ' N EOS M soc‘a'
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Able to reach or easily got

Easy to understand

INTERNET USERS vs. TOTAL POPULATION BY REGION

NUMBER OF INTERNET USERS IN EACH REGION COMPARED TO TOTAL POPULATION
i& INTERNET USER NUMBERS NO LONGER INCLUDE DATA SOURCED FROM SOCIAL MEDIA PLATFORMS, SO VALUES ARE NOT COMPARABLE WITH PREVIOUS REPORTS

“Time, distance, language, culture, past experiences, and so on, affect individuals’ ability to access
and participate meaningfully.”

NORTHERN
AMERICA

o ey O 2@
EUROPE
SOUTHERN EASTERN
EUROPE 6% ASIA
chm e i
AFRICA
o
MIDDLE ASIA
CENTRAL AFRICA
AMERICA
SOUTH-EASTERN

WESTERN ASIA
AFRICA

“The spaces for achieving openness do not look the same for everyone and therefore, they
accommodate some more easily than others.”

we

SOURCES: & S UAN 2021) BASE NEXIRAPOLA FOATAPUBUSHED BY: THE b D CAL GOVERNMENT BODIE MA INTELUGENCE; EUROSTATL AP it UN Py .
° ADVISORIES: INTERNE ERNUMBERS ? LONGERINCLUDE DAJA S RCED FROM S ALMEDIA PLATFORMS JRES ARE NOT COMPARABLE WITH DAJA SUOHEUIN PREY ! are [g] Hootsu.te.

RTS. NOTES: PERCENTAGES REPRESE!
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Able to reach or easily got

Easy to understand

“A clearly written treatlse is open only to those who are Ilterate and can read the partlcular Ianguage in
whlch itis wrltten i

Anna Ferrari
CERN openlab

a.ferrari@cern.ch

Long, P. O., 1991


mailto:a.ferrari@cern.ch

WW? | accessibility

EU
DESI 2018 | DESI 2020
2al At least basic digital skills 57% 58%
% individuals 2017 2019
2a2 Above basic digital skills 31% 33%
% individuals 2017 2019
2a3 At least basic software skills 60% 61%
% individuals 2017 2019
2b1 ICT specialists 3.7% 3.9%
% total employment 2016 2018
2b2 Female ICT specialists 1.3% 1.4%
% female employment 2016 2018
2b3 ICT graduates 3.5% 3.6%
% graduates 2015 2017
Source: Digital Economy and Society Index, 2020 European Commission
] L CERN Anna Ferrari

CERN openlab
a.ferrari@cern.ch

1, openlab 23
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2al At least basic digital skills

% individuals

2a2 Above basic digital skills

% individuals

2a3 At least basic software skills
% individuals

2b1 ICT specialists

% total employment

2b2 Female ICT specialists

% female employment

2b3 ICT graduates

% graduates

accessibility

EU
DESI 2018 | DESI 2020
57% 58%
2017 2019
31% 33%
2017 2019
60% 61%
2017 2019
3.7% 3.9%
2016 2018
1.3% 1.4%
2016 2018
3.5% 3.6%
2015 2017

Source: Digital Economy and Society Index, 2020 European Commission

“Although already 85% of EU citizens used the internet in 2019, prior to the COVID-19
crisis, only 58% possessed at least basic digital skills.”

=%1. CERN
1= openlab

Anna Ferrari
CERN openlab
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Openness

?
WW collaboration

sharing

accessible

opportunity and possibilities

transparency
democracy
-
q K CERN Anna Ferrari
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democracy and
transparency

A system that allows the citizens to participate in
political decision-making

] Anna Ferrari
'?;:.;6. ngRle\lnlab CERN openlab

a.ferrari@cern.ch
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democracy and
transparency

A system that allows the citizens to participate in
political decision-making

Open business

Open education

Open government

.?..:L CERN Anna Ferrari
?.:.; Open|ab CERN openlab

a.ferrari@cern.ch
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democracy and
transparency

Open business

Open education

Open government

Data

ofe Anna Ferrari
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$ ooenlat Data & Big Data
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=0y Data & Big Data

Gérmany! )
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JFrance kS AN?E{%’QS}T}’
s ¥

R L IPIILY
5.4 X ,j Hungary

4

ay of Biscay

i Anna Ferrari

CERN openlab
Source:strava a.ferrari@cern.ch
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Source:strava
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taro sporco
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EEd
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Data & Big Data
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=¥1. CERN Data & Big Data
1= openlab

VALUE

Can you find it O 2
when you most

need it?

VISCOSITY B I G D AT A VERACITY
Does it stick with Are you dealing

you? Does it call with information

for action? or disinformation?

with 8 V’'s 03

VELOCITY

Information gains
momentum and cri- ylSUAU‘SA’TIC_)ON A
ses & opportunities '\:r‘ yOu make sense ‘

- : at a glance? Does it
evolve in real time. VARIETY el e
How is outlook for s 2 picture :-:h e e
today? tf‘ US d

in70 la ‘QLugv:;r S

S 04
05 0O

Anna Ferrari
CERN openlab

Source: M-Brain 32 a.ferrari@cern.ch
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Source: M-Brain

Data Size

NL

VALUE
Can you find it O 2
when y0u most

%

with information

VISCOSITY B I G D AT A VERACITY
Does it stick with Are you dealing

you? Does it call
for action?

or disinformation?

with 8 V’'s 03

VELOCITY

Information gains
momentum and cri- ylSUAU‘SA’TIC_)ON A
ses & opportunities '\:r‘ yOu make sense ‘

- : at a glance? Does it
evolve in real time. VARIETY el e
How is outlook for s 2 picture :-:h e e
today? tf‘ US d

in70 la ‘QLugv:;r S

S 04
05 0O

33

Data & Big Data
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Source: M-Brain

=
et 02

need it?
VISCOSITY B I G D AT A VERACITY
Does it stick with Are you dealing

you? Does it call with information
for action? or disinformation?

with 8 V’'s 03

VELOCITY

Information gains
momentum and cri- VISUALISATION

Ca ako ¢ - .
ses & opportunities can '|0=L7 make sensa ‘
evolve in real time. VARIETY at a glance? Does it

How is outlook for a pictura wort] R s

34

Data & Big Data

Knowledge produced by data

Anna Ferrari
CERN openlab

a.ferrari@cern.ch
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=¥, CERN Data & Big Data
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VALUE

Can you find it 02
when you most

need it?

Quality, availability, completeness

VISCOSITY B I G D AT A VERACITY
Does it stick with Are you dealing

you? Does it call with information
for action? or disinformation?

with 8 V’'s 03

VELOCITY

Information gains
momentum and cri- VISUALISATION

ses & opportunities can Q?ant @ sense ‘
- i at a glance? Does it

evolve in real time. VARIETY trigoar @ dacision?

How is outlook for Is @ picture wort! ge G50

today? a thousand words

Anna Ferrari
CERN openlab

Source: M-Brain 35 a.ferrari@cern.ch



mailto:a.ferrari@cern.ch
https://www.m-brain.com/technology/

=¥, CERN Data & Big Data
1= openlab

VALUE
Can you find it O 2
when you most

need it?

VISCOSITY B I G D A‘l‘ A VERACITY
Does it stick with Are you dealing

you? Does it call with information
for action? or disinformation?

with 8 V’'s 03

VELOCITY

Information gains
momentum and cri- VISUALISATION

e 3 U Mexe sensea . . . .
S RS sl ) Data visualisation to better

HONSOUook Ol o pcture wortn W 79 T understanding respecting
es? | spreadsheets

Tor
your information
balanced?

Anna Ferrari
CERN openlab
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=¥, CERN Data & Big Data
1= openlab

VALUE
Can you find it O 2
when you most

need it?

VISCOSITY B I G D A‘l‘ A VERACITY
Does it stick with Are you dealing

you? Does it call with information
for action? or disinformation?

with 8 V’'s 03%

VELOCITY

Information gains
momentum and cri- VISUALISATION

ses & opportunities Sc: gloel'.l:;“;fplo ‘
evolve in real time. VARIETY trigger a decision?

How is outiook for Is 3 Dicture wort —= e

today? a thousand words

Data heterogeneity in format and
sources

Anna Ferrari
CERN openlab

Source: M-Brain 37 a.ferrari@cern.ch
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Speed in which data growth,
changes and become accessible

Source: M-Brain

VALUE
Can you find it O 2
when you most

need it?

VISCOSITY B I G D AT A VERACITY
Does it stick with Are you dealing

you? Does it call
for action? or disinformation?

with 8 V's 03

VELOCITY
Information gains
momentum and cri-
ses & opportunities
evolve in real time. VARIETY
How is outiook for Is @ picture wort
today? a thous
in 70 languages? Is

your information
balanced?

VISUALISATION A
Can you make sense
at 3 glance? Does it ‘

trigger a dedcision?

38

Data & Big Data
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Capability of spread of data due to
technology and data properties

Source: M-Brain

VALUE

Can you find it O 2
when you most

need it?

VISCOSITY B I G D AT A VERACITY
Does it stick with Are you dealing

you? Does it call with information
for action? or disinformation?

with 8 V’'s 03

VELOCITY

Information gains
momentum and cri VISUALISATION

ses & opportunities :-F: Q|OL"[:Y:L i;@:r‘;e
e\.olvg in real time. VARlETY :..;a : .C.E'TA’_;? t
How is outlook for 5 cture wortl u1gge G50
today? tf"‘ o
in 70 languages? Is

your information
balancad?

39

Data & Big Data
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Speed of spread and sharing
information across people

Source: M-Brain

of
8
VIRALITY
ﬁm a VALUE

message that can Can you find it 02
be pasted into a when you most
prasentation or need it?

Instgrammed?

VERACITY
Are you dealing
with information

BIG DATA Ees

with 8 V’'s 03%

VISCOSITY
Does it stick with
you? Does it call
for action?

VELOCITY
Information gains
momentum and cri-
ses & opportunities
evolve in real time. VARIETY
How is outicok for Is @ picture wort
today? a thous
in 70 languages? Is

your information
balanced?

VISUALISATION

Can you make sense .
at a glance? Does it

trigger a dedcision?

40

Data & Big Data
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=¥1. CERN Data & Big Data
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Data Size

Speed of spread and sharing of
information across people

Knowledge produced by data

VALUE

m  tha Can you find it 02
Capability of spread of data due to e
technology and data properties stgrammed?

Quality, availability, completeness

BIG DATA R
Does it stick with Are you dealing

you?nons it call with information
or disinformation?

with 8 V's 03

VELOCITY |
information gains VISUALISATION

s & oporentes sttt M) Data visualisation to better
Speed in which data growth, evohve inveal ime. )  VARIETY Sl i ;
: FOWERMRORIONY s 2 picture worth : understanding respecting
changes and become accessible todayes 5 thousand words

in 70 languages? Is spreadsheets
your information
balancad?

Data heterogeneity in format and
sources

Anna Ferrari
CERN openlab
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=¥, CERN Data & Big Data
1= openlab
Quiz: Did we reach the moon?

If the Digital
The Digital . Universe were
4 4 Universe is Huge represented by the

Exponentially of tablets, in 2013
it would have
stretched
two-thirds the
way to the Moon*

I —And Growing memory in a stack

Anna Ferrari
CERN openlab

42 a.ferrari@cern.ch
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=¥, CERN Data & Big Data
1= openlab
Quiz: Did we reach the moon?

“ The Digital ﬂ

[ [ Universe is Huge
- - —And Growing
78 | Exponentially

0. 29" thick 128 GB

Source: https://www.weforum.org/agenda/2018/01/data-is-not-the-new-oil/

Anna Ferrari
CERN openlab

43 a.ferrari@cern.ch
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If the Digital
The Digital - Universe were

Universe is Huge represented by the
4 4 —And Growing memory in a stack
7B I Exponentially of tablets, in 2013
it would have

stretched
two-thirds the
way to the Moon*

By 2020, there

would be 6.6 stacks
from the Earth to
the Moon*

Anna Ferrari
CERN openlab

44 a.ferrari@cern.ch
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€0\

N
BIG DATA i

or disinformation?
with 8 V’s
information gains VISUALISATION

05

ses & opportunities o ""?u., ”"f}ff“i“fe e
evolve in real time. VARIETY f;.;,gfé‘di,,,jf;,"
How is outiook for Is @ picture worth ¥ B
today? a thousand words
in 70 languages? Is
your information

balanced?
o)

2

VELOCITY

Source: M-Brain

45

Data & Big Data

In 2016, IBM reportedly noted that
90% of the data in the world today
had been created in the past two
years alone.

The economy is inevitably moving
towards the wider production of new
products and services based on
availability and access to data.

Anna Ferrari
CERN openlab

a.ferrari@cern.ch
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Figure O.1 How data can support development: A theory of change

Data analytics and
processing
f = - \
Greater transparency |f“?""du.a|5
- < Civil society
s Academia <,
-\ )
A
v Reyse
v
( R
Data More data on individuals |  Government
productionand gy d International
collection organizations
U )
A
4
Reuse
v
: é ) :
Production process in firms % _ <
) > Private sector
- Y,

Source: WDR 2021 team.
Note: Positive impacts are shown in areen: neaative impacts are shown in re(?.O

Greater accountability

Criminal activity, dark net

Better policy making
and service delivery

Political surveillance

Increased business opportunities )

Market concentration
Widening inequality
Discrimination
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Featu red Com m U n ItleS 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?

[y 2021 (1.1 [ sotovare | pen cces View Contact us
helske/bssm: CRAN version 1.1.5 Zenodo prioritizes all requested related to the
Jouni Helske; sbgraves237; Kyle Husmann COVID-19 outbreak.

Small update, updated drownings data until 2019 and made few small internal argument checks. We can help with:

Uploaded on July 9, 2021 ¢ Uploading your research data, software,
3 more version(s) exist for this record preprints, etc.

e One-on-one with Zenodo supporters.
o Quota increases beyond our default policy.
o Scripts for automated uploading of larger

[y , 2021 (w20 [ sftware ] open Access View oy
pha4ge/SARS-CoV-2-Contextual-Data-Specification: Release V 2.0.1

zenodo.org https://guides.github.com/activities/citable-code/

http://opendata.cern.ch/docs/welcome
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CERN Science for Open Data

Challenges

Data size is huge and of high
) D dimensionality and Data
heterogeneity
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CERN Science for Open Data

Legacy Documents

9 e i
O.

Network & In-Stream
Monitoring Technologies

@ i
=
g

Data Warehouse
Appliances

 BigData
Sources @
Activity Web
Generated Data |

@ Internet of Things

Databases

Social Influencers @

Social Network Profiles
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CERN Science for Open Data

Challenges
- Data analysis
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CERN Science for Open Data

Challenges

-~ Data overload
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CERN Science for Open Data

Challenges

-~ Data overload
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CERN Science for Open Data

Overcome barriers

Legacy Documents

Network & In-Stream ‘ Media
Monitoring Technologies
Cloud
Data Warehouse
Appliances -

' BigData
Sources

0
(U
=

Generated Data

Social Influencers @ @ e
Databases

Social Network Profiles

Internet of Things

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 fields

=="1. CERN [
1= openlab | csvoo

CERN Science for Open Data

.
u i =
> | ( ) = ==
— - |
= II||||I|| |
= — STy .

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

56

=  TOP-10 PAPERS

Data overload:
overcome barriers of
excess of information by
complying with results
reproducibility and
multi-disciplinary
expertises exchange
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CERN technologies

Services and tools
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Conclusion

closeness

openness
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