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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
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The Analysis Diversity

Data analysis

%
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- 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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CERN technologies

Services and tools
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What is Zenodo?

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

Computer science, .pdf, .zip, .gz, .h5, .avi,
. . . cLe . . References
Biodiversity, Humanities, 1iff, .png, .ipynb, .r, ...
. 1. Bloom, N. A. Working From Home and the Future of U.S. Economic
C h emi St rY, cee Growth Under COVID (2020); https://www.youtube.com/watch?
v=jtdFIZx3hyk
Sections Figures References
2. Brynjolfsson, E. et al. COVID-19 and Rem
* Launched in May 2013, by the European Data. Technical Report (National Bureat - Fig_1: Time trend comparisons.
. . 2020). . st . S
Commision's OpenAlIRE project & CERN s | 2l A
* Hosted at the CERN datacenter 3. Barrero,). M. Bloom,N.&Davis,5.60m | N\ A" W u )
Data availability e L

hours per day: how Americans use time!
home. Working Paper (Univ. ChicagoBe : | i i
Economics, 2020); https:/bfi.uchicago. .. oo ' p o ,.',ﬂj' - v
content/uploads/2020/09/BFI_WP_202( P ;

An anonymized version of th¢
indefinitely for scientificand.
publicly available due to emp
The data are available from th

ok CERN P R

Lok \ permission from Microsoft Ci 4. Dingel,J. 1. & Neiman, B. How many jobs
gk § e : oy >
European o Public Econ. 189,104235 (2020). View in article Full size image
Sommssen Code availability
The code supporting this study iw Flg.t‘:: :;i:‘e trends for collaboration
netwol .
academic purposes. The code is not publicly available due to employee | A p 2
privacy and other legal restrictions. The code is available from the o= "= o= e
OpenAlRE iy . e ;
authors on reasonable request and with permission from Microsoft & A et ] H
Corporation. L. 2 LI I P
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Upload

50GB* for each dataset
All file formats accepted

New upload

Instructions: (i) Upload minimum one file or fill-in required field
upload for editing later. (iif) When ready, press "Publish’ to finalize and make your upload public

(marked with a red star ). (ii) Press "Save' to save your

Files v
@) Choose files | [[€)
Filename (4 files) Size Progress Delete
2020-06-report-3 json.gz 5Mb 2]
broker-2019-01-17T13:48:21 bk 200 Mb 2]
pubmed-events json 957 Kb 2}
storage_growth.py 703 B 2]

Note: File addition, removal or modification are not allowed after you have published your upload. This is because a Digital
Object identifier (DOI) is registered with (2 DataCite for each upload

(minimum 1 file required, max 50 GB per dataset - cor

act us for larger datasets)

CERN
openlab

Describe

Rich but flexible metadata
Based on DataCite schema
Reserve DOI before publishing

18 Digital Object Identifier

4 Publication date *

& Title*

& Authors *

# Description *

required v

B Ll =i > = %k
Presentation Dataset Image Video/Audio Software Lesson Other
O L] O C (o] o]

required ¥

10.5072/zen0d0 662186 ]

e DL
20201015
Requred Format YYYY-MMEDD, In case your upload was siraady published eisawhers, please use the date of

publeator

Data and descriptions for XY7 research project

Requred.
Alice Smith @ 0RCID (e.g: 00000002 ®
stora
Alex loannidis @ CRCID (e.g. 00000002 i
stora
#Add ano

E® BISXx @ j

Bsowee 3¢
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Publish

Citable DOI

Export formats

August 12,2020

o oo

OpenAlIRE Covid-19 publications,
datasets, software and projects

Data curator(s)

Bobrov, Ev
Andrew

ruccolo, van; Monteo, € y. Erirc Romanowsi,

¢

ces: of publications, soft e an
projects that may be relevant to the Corona Virus Disease (COVID-19) fight The dump contains
records of the OpenIRE COVID-19 Gateway (https //covid-19 openaire ew), icentified via ful-ext
ms applied o the OpenAIRE pl
(https.fexplore.openaire.cw/). The Graph is ane of the largest Open Access collections of metadz
recorcs and links between publications, Gatasets, Software, projects, funders, and organizations,
aggregating 12,000+ scientifc data sources world-wide, among which the Couid-10 data saurces
Zenado COVID-19 Community, WHO (World Health Organizatian), BIP* Finder for COVID-19, Protein
Data Bark, Dimensions, scienceOpen, and RSNA

The dump consists of a gzip file containing ane json per line. Each json is compliant to the schema
available at hitps //dot org/10 5281/ zenodo 3974226

Files (s28M8) v
Name size

COVID-19jsongz 528MB & 0ownioad
S 7ebTBATC22811 4663643051690 ©

Show only | Literature (0) | Dataset (0) | Software (0) Seart a
Unknawn (0)
(O Citations to this version

4,620 438

® views. & downloads

See mors

etails

ndeed

OpenAlRE

Publication date:
August 12,2020

OpenAIRE
OpenAIRE Research Graph
Zenodo

License (for files):
23

Sommans Zero v1.0

Versions

Version 10 Aug 12,2020
105281 /2001200 398
o231

resolv to the latest ore. Azad more.




Zenodo communities

LORY - Lucerne Open Repository

Recent uploads

. ComMMUNILIES crested and cursted by Zenodo users
Want your own community? |
Software Carpentry \ - -

\renas pubiared by Sotware Caparery It's easy. Just sign-up and create a new

community.
s The most recent uplcad: ﬂ
TWISTx Proceedings — © Curate - accept/reject what goes in your
Software Carpentry Dacabisses and
Recent uploads o e o e bt P -—.?---'--- o * Export — your community collection is
4 - it automatically exported via OALPMH
S5 Sebuetupany o Iinlnad — nat ~ustam iminad link 14 sand 1o

v Accept X Reject

: - efsam
S ot Sy by 5
Knowledge Junction
Mok v Wews v Oiciver v Scence v Aubkcations v Appiicanens v Engege
Recent uploads e seiad S —————
| [T se——
Q
I ST vew .
9 Reporting ($502) =
Europesn Food Safety Acthorty - efsa
Tha decurment 8 desgned 15 provide addtioral gudance 1 dets jrovdens creparng bensrmssors -
of chermcal montiorng cata on the mplermentaton of Te Stardard Sampe Descrgton verpen 2 0 Em""wmymmw
2013 (3502) and the Gudance on Data Exchange version 20 2014 {G0EZ) and %0 soive certan
s tedtet
Knowledge Junction I
The Knowhedge Juncten - 5 ¢ ived
[ S 57.200050 | oty sover | oon avems | Vew gen recostey tor Te rararge of £FSA has taken 8 major step towards Becoming @ fully o3en dets crpanissticn by committing te
" = PULELS the scientific data A uses far [U- wide MONROrIng programmes and surveys and many of its
Concept paper on the future of data in EFSA e 4 oI s e
paper £ 1033 97 feex atety risk axmesmTENts Yk Sovesemente,
Ghuran, Mary Veroo, Dsder Rctardson, Jare Cagpe. Sfare. Scotho, Asgeo
Ot 3m 1 10 rrerove tnanarency 19 3 repart pubished today, IFSA lays ot how & intands 55 share data collacted 1 atees sech an- food
Concept pager on e Auture of soomfc dots I EFSA sumimary of Ihamanc iress emergng rom WOPONUCOATY 37 EVdCe e CONIMGUON Nabals, (esiode resdues M 000, MM (IALAMINATES and S0IUVeEs 1 1550 00Cbome x
B0 meenad brarwtonn workshops Data are at ™e heart of TFSAy 7070 Srategy Within the Gseene oAbreshs, o sl usel resslence
FaTewsrE of SYHOQC CORCIVE 2 Widen EFSAT evia0nCe DISE 3 MasrTyee 30004s 10 15 G Amyone can use the plerform and your
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Zenodo in numbers

19,642,220 — ViSits = Unique Pageviews
e ~2.2m records 0 ‘
e 1.1mtext s
* 710k images T 5.0m vt . -z
e 140k software : .
* 140k datasets

* ~800TB data, ~7m files

e 15m visitors/year
e 3.8M from EU
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HAVE YOU FAILED TO REPRODUCE

| | |
wtemer o Reproducibility

® Someone else’s & My own

Crisis

Chemistry FE8
Biology PP T T e e v
Phy_slcsqnd
engineering | s e
. IS THERE A REPRODUCIBILITY CRISIS?
dicine Lo
s % 52%
Earth and Don't know Yes, a significant crisls
environment | |
] No, there '53:‘)05 1
crisis

Other b romgrmramages:.

0 20 40 60 80 100%,

HAVE YOU EVER TRIED TO PUBLISH
A REPRODUCTION ATTEMPT?

Although only a small proportion of respondents tried to publish
raplication attempts, many had thelr papers accepted.

® Published e Failed to publish

e I .
Y

0,,,1
Un;:::jc‘.;tsslfm _ 13!"0
re| on
e

Number of respondents from each discipline: o . . o
Biclogy 703, Chemistry 106, Earth and environmental 95, Baker, M. 1,500 scientists lift the lid on reproducibility. Nature 533, 452—454 (2016).

Medicine 203, Physics and engineering 236, Other 233 nature https://doi.org/10.1038/533452a

namrc
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What can be done?

Where is the Data?
* Local, cloud storage (AWS, Google Drive, OwnCloud, ...)

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

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

What is the Workflow?
« "l'remember it...", bash script, README, ...

=%, CERN . .
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What is REANA? 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.
W O gl @
COMMOTI .saga:. \ CERN
VORKELO HIConaZf
ot slurm & S .
g ANGUAG kubernetes vrkiee! messesger : \J )
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Examples from HEP...
oy 7 PR

1=t d = [ALICE

A

sk MJWFA*‘,JM\.M.;Q S SRS
Vol BB @ WA

ROOQOT/RooFit physics analysis HCb rare charm decay search ALICE LEGO train test run
o ~

o SATLAS i Cms |
! f +:..-. 3= cMS Open Data .;-__-:_ 1
— i - 128

t ] e

‘I;—
.CL'

ATLAS BSM search ATLAS RECAST CMS Higgs-to-four-leptons

But why not other disciplines too?
Medical sciences, Earth sciences,
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CERN technologies

Services and tools
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CS40D Project

Platform for end-to-end analysis best practices

i o6 I |
I q reports automatically
My Datasets | generated from my results

4

'."
*lh
“*

Share

. Libraries for analysis

Publish

Notebooks for coding

1 All my

: Reproduce
- “ — | analysis and results ;
Most recent publications 0‘ '
on my research topics . 0
P\ g
38 My conf.lgured
machines
] B
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Create a new project

Create Project

Title*

Project title is required.

Description *

Project description is required. It will be displayed on the index page of the project.

Tags
Domains v
SDGs v

Sustainable Development Goals

Zenodo Communities -

Search for Zenodo communities

CREATE PROJECT

Anna Ferrari - a.ferrari@cern.ch 18



load Datasets and Notebooks

@® Local

(O Zenodo
Create Dataset

Title *

Dataset title is required.

Description *

Dataset description is required.

Author/Creator* Affiliation ORCID

Dataset author/creator is required. Author/Creator's affiliation Author/Creator's ORCID

Drag 'n' drop a file here, or click to select a file

CREATE DATASET

Updated a month ago Updated a month ago
’ DIEs
9 .12.428266 3,0,000
’ 5 Lo Phed 2t ¥
3564509 5 07,0008 -
115986720 29,0000
e 04,6692° 0 anil
Eurostat dataset weekly deaths from Comuni ltaliani 2018 - Coordinate
2019 geografiche

Lerosa)
19




Create Preview, Visu

alization and

Analysis

Preview and Concatenation
39,11

(DAY
. 6A'50656.8,0v0 <8
’)3594 6790507 ; 0 y
145.222 ’

-~229.0¥ wh

Lorem ipsum dolor sit amet, consectetur adipiscing elit,
sed do eiusmod tempor incididunt ut labore et dolore

Lorem ipsum dolor sit amet, consectetur adipiscing elit,

sed do eiusmod tempor incididunt ut labore et dolore

magna aliqua. magna aliqua.

Analysis
e
% £ .
T "\67 ’ez
X
g »‘fz X

Lorem ipsum dolor sit amet, consectetur adipiscing elit,
sed do eiusmod tempor incididunt ut labore et dolore

magna aliqua.
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4 Tarkiye
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S o e
FIRCIE Leaflet | © OpenStrestMap contributors

Fés .0
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G

0

Your Workspace

File Edit View Run Kernel Tabs Settings Help

+ * (¢
s / Untitled Folder /
Name e Last Modified
@8 Datasets seconds ago
B8 Notebooks seconds ago

I Visualizations seconds ago

Hmo®

Untitled Folder

IEI Notebook

Python 3
Console

Python 3

Other
B

Terminal Text File Markdown File Show
Contextual Help

Anna Ferrari - a.ferrari@cern.ch
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Make your analysis reproducible

.

version: 0.3.0
inputs:
files:
— code/worldpopulation.ipynb
- data/World_historical_and_predicted_populations_in_percentage.csv
directories:
- workflow/cwl
parameters:
input: workflow/cwl/worldpopulation_job.yml
workflow:
type: cwl
file: workflow/cwl/worldpopulation.cwl
outputs:
files:
- outputs/plot.png

=1 CERN : -
5,4 openlab Anna Ferrari - a.ferrari@cern.ch 22



Target User

Data Scientist/ Data Engineer

Data Scientist/ Data Engineer:

Data storage and management
Homogeneisation of data
Define analysis pipelines

Setting up environments

=%). CERN . ,
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Target User

Researcher

Researcher:

4): import numpy as np
from bokeh.plotting import figure, show
from bokeh.io import book

Use of libraries,
Computation of analysis

=1 CERN : -
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Target User

Data Enthusiastic

Data Enthusiastic:

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

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

=¥1. CERN - .
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Next steps

« Extension of features:
« Improve platform Ul 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 Ul

=1 CERN : -
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Thank you

Alberto di Meglio Tim Smith

Head of CERN openiab Head of Collaboration, Devices and Applications @ CERN

Anna Ferrari lvan Knezevic Alexandros Jose Benito

Senior Fellow @ CERN COAS @ CERN openlab loannidis Gonzalez Lopez
openlab
Zenodo Service Manager @ Digital Repositories Manager
CERN-IT @ CERN-IT

Nihal Ezgi Ines Pinto Tomas Roun Diamantis
Yuceturk Pereira da Cruz Junior Fellow @ CERN-IT Patsidis
Junior Fellow @ CERN-IT Junior Fellow@ CERN-IT Summer Student @ CERN
openlab
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Thank you

Questions?
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