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Plan

* Context (what happened ?) * Data Quality
* Research Data (what do | have to do ?) * Data Analysis
* Findable * What's next !
* Accessible
* Interoperable * A Success Story

* Reusable * A take away list



Pourquoi parler de Science Ouverte
maintenant ?

On fait de la Science depuis des décennies !
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The data deluge in Science

High-throughput techniques drive down costs and boost data production : The Human Genome

1990 = 13 years & 3 Billions $

2015 = Hours & 1000 $

From : Using modern plant breeding to improve the nutritional and technological qualities of oil crops DOI: 10.1051/0cl/2014038
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A new way of « doing science »

| Designing the experiment
(ol 2 Collecting results
¢ 3 Analyzing the results

| Massive data generation

2 Organise (store, document, annotate)
3 Analyse (extract information)

4 Disseminate information
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The reproducibility crisis
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Is there a reproducibility crisis in
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RESEARCH DATA

What is it ?

https://www.oecd.org/sti/inno/385008 | 3.pdf



RESEARCH DATA

What is it ?

Research data are the evidence underlying the answer to the research question and can be used to
validate the results, regardless of their form (i.e. printed, digital or physical).

This may include quantitative information or qualitative statements collected by researchers in the
course of their work through experimentation, observation, modeling, interviewing or other methods, or
information derived from existing evidence..

Data may be raw or primary (e.g. directly derived from measurements or collections), or derived from
primary data by analysis or interpretation (e.g. cleaned or extracted from a larger dataset), or derived from
existing sources whose rights may be held by others.

https://www.oecd.org/sti/inno/385008 | 3.pdf



What to focus on
for addressing this problem ?

= Data Production & Data Producers
= Data Science and Data Processing

= Data Storage, Management and Distribution
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Open Science

How to redo here and now what was done there before !

How to proceed here and how to be able to do it again later and
elsewhere !



What do | have to do then ?




What do | have to do then ?

= Described data so it can be found and understood
= Make data accessible

= Make data reusable

= Make data free
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Décrire les données : pour les rendre trouvable et compréhensibles

How to describe your data so that it is identified and found on the web !
How to explain your data to someone you never met before ?

How to make sure that a prefect stranger will be able to understand your data ?



Metadata




Metadata




Metadata














































Tags
MetaData

Controlled vocabulary
Defined by the group
Scalable



Make data findable
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Make data findable
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Controlled Shared Vocabulary i

Oryza Sativa japonica PENTHE BLANC
Oryza Sativa japonica PENTHE NOIR
Oryza Sativa indica 20GO
Oryza Glaberrima GBAI-GBAI
Sorghum bicolor bicolor Dura 1519453
Sorghum bicolor bicolor Dura 1519453
Sorghum bicolor bicolor Dura 1519453
Sorghum bicolor bicolor Dura 1519453
Sorghum bicolor bicolor Dura 1519453
Musa acuminata banksii wild Banksii HO9
illumina 1*150 HiSeq3000 Genotoul AG0003 Guinea prospection 1979
illumina 1*150 HiSeq3000 Genotoul

AG0004 Guinea prospection 1979
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List the questions
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Controlled Shared Vocabulary .

List the questions

Oryza Sativa japonica PENTHE BLANC
L Oryza Sativa japonica PENTHE NOIR
I St Oryza Sativa indica 20GO
Oryza Glaberrima GBAI-GBAI
T
answer Sorghum bicolor bicolor Dura 1519453
Sorghum bicolor bicolor Dura 1519453
Sorghum bicolor bicolor Dura 1519453
Sorghum bicolor bicolor Dura 1519453
Sorghum bicolor bicolor Dura 1519453
Musa acuminata banksii wild Banksii HO9
illumina 1*150 HiSeq3000 Genotoul AG0003 Guinea prospection 1979
illumina 1*150 HiSeq3000 Genotoul

AG0004 Guinea prospection 1979



Metadata standards - which one for me ?
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Metadata standards - which one for me ?

contact ua

[ [D|C € bocavie good research noeds good dita - KX

Home Diy  ABCD - Access to Blclogical Collection Data i
The Access to Biciogical Collectons Data (ABCD) Schema # is ar evelvisg comprehensive standand for ™ a2cess 10 and exchange of data
ADOUL SPOCIMEnS ANd COLANVITONS (3 KA. PIMEry DIoaversty 0ata). The ADCD Schema aimpts 1 De COMprahessive 850 highty sTucured,
Mppoting data from a wide variety of databases. it s comoatitie with seversl exatng cata standards. Paraliel stnctu'es sxist a¢ thet ether
(or both) alomisec daia and free-texd can be accommodated

Spensorec by Biodwversy Inforraticn Standarcs TIWS - the Taonomic Databases Working Grow, the cument specfication was last
mosifed in 2007

AgMES - Agricultural Metadata Element Set
A Samantic standard davwioped by the Food and Agricutune Organization (FAQ) of the Lnited Nations, AGMES enddies descriglion, source
discovery, interoperabilty and data exchange of dferent types of ndormaston resources n all areas relevant to food praduction, rutriton and
ural Seveloprant

Sponsored Ly the UN AMS - Agiouursl Eronmation Mensgreet Ste e ty, the curen, standery was aaued n Novernber 2210

AVM - Astronomy Visuallzation Metadata
The AVM ¥ SCWMme $.000018 the CrOss-4eanching of collecsons of prirt-ready and SCHeen-ready astonomical magery rendered NHom
tnlescopic cbservations (also known as pretty pictures). The scheme is compatible with the Adobe XM? & specfication, 50 the metadata can
be smbedded within common image formats such as JPEG, TFF and PNG.

Sush images can combing date soquired of diferort wavobends and Fom difforost claovatanies. Whie !he primasy inlont i 15 cover date-
dorves astronomical mages there are roader uses as wel. Speciically, the most general subset of this schema & also appeopaate for
describing artwork and ilustrations of astronomical sublect mater,

AVM 18 8 proposed NRCOMMENaSion Of e NMeTAtond Wius UtSenaiiry ARSsCe and was st upasted n 1

CERIF - Common European Resaarch Information Format
CFRIF (Comman Furpasn Rasasech iefomation Fomad) i tha standand that tha FLI mosmmends 10 B mamBae iales ko serrding
Information about research actvity. Since version 16 it has induded soecfic support for recording metadata fior daasets.

It 1s Cevelcpec and mantaned by LuroCHES. 1he cument verson s 1.0, tut the verson 1.6 model has dee avadadie jor lesting and revew
ance 4 July 2013

CF (Climate and Forecast) Metadata Conventions
The CF standard was originaly famad &5 8 Sandard or data writen in netCOF Drmat, with model-geniraied cimele forncast data parscularty
In MInc. Mowever, it = equally applicable 10 cbsarvational catasets, ard can be used o describe other formats. It isa standard for “use
MERCAta” thir: aing both 10 Cistiaguish quantties (Such &5 physical Sescrption, Lnits, and por 2rOeSSIng| And 10 OCHe e Jats in SPace—
tima.
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GCENCRAL NFORMATION

National Cancer Institute’s Proteomic Data Commons (NCIPDC) @
@) 10.25504/FARshIng kX211 B ® ® @
Type
Registry

Repository
Catabas2

Description The NCI's Proteomic Data Commons has been created 10 make cancerrelated proteomic datasets easdy accessbie 10 the pubiic, and 1o faclitate muli-omic integration n
support of peec sion medicihe through interoperability with othe: resources. The POC is ore of seve-al repositores within the NO Cancer Research Data Commons (CRDC), a
seosre clousd based infrastructure featuring diverse dota sets and nnovative asaytic tools - al designed to advance data driven soientific discovery. The CROC enables
researchers 1o link proteomic data weh other data sets (e.g, genomic and imagirg data) and to submit, colect, aralyze, stcre, and shase data throughout the carcer data

ecoTyatem
Homepage htps./pde cances gov/
Year cf Creation 2018
Maintairers thaagudu
Countries developing this Lnec Stotes
resource
m - c Protzogenaruc
Domane

.o
— D
None

User Defined Tags

N VIEW KELATION GRAPH

‘@
o How to cite this record

FAlRsharing org NCIPDC; Naticnal Cancer Instiute’s Proteseric Data Commons, EOF
10. 25504 FAIRsharing AXely, Last Edited. Tuesday, August 16th 2022, 10.03, Last
Edier: Selphinadaugs, Last Accessed Saturday, January 7th 2023 2178

Record 1D 2959 | £ Record created at Maonday, May 111h 2020 1630 | & Record updated st Tuesday August 161h 2022 1203



Pour rendre les données accessibles, il faut

Keep your data safe
Back Up, Access Control
Keep your data accessible
Run a website
All the time
24/7
For Ever ...



Simple Answer : Repositories

What is a data repository?

A data repository is a storage space for researchers to deposit data sets associated with their research.And if
you're an author seeking to comply with a journal data sharing policy, you'll need to identify a suitable
repository for your data.


https://authorservices.taylorandfrancis.com/data-sharing-policies

Data Repositories for Research _
Dataverse C%

Institutional Dataverse - e
EUDAT

Europe Zenodo, B2Share ey
Global Figshare, Dryad

Editors Oxford Univ Press (GigaDB) ; Ubiquity Press (Dataverse)
Specialized GBIF Mf,@
O GBIF (Global Biodiversity Information Facility) - N4
KNB (Knowledge Network for biocomplexity), EDI (Environmental Data Initiative)
Pangaea, SEANOE @ o ;i '
Movebank,WormBase,ViPR, MycoBank, ComBase, FLOW :

GenBank, Barcode of Life Data Systems, UniProt, Intact
Dataverse, ICPSR, DataFirst, Quetelet, beQuali

O OO 0O

Recherche Data Gouyv, the federated national research data platform



https://www.ouvrirlascience.fr/recherche-data-gouv-the-federated-national-research-data-platform/

Repository Services

= Secured storage for your data
= Fasy access (web browser)
= Access control

= Harvested by catalogs robots
= Available 24/7

= And they ask for metadata ... you just added tou your data !



How to find repositories P LT
re3data.ocg
Finer Mo ackence

Sabjects

Contert Types

Asctived daa (164) - Previous - 2 3 - 5 & 7 ‘ 22  Next

Audowsual data (135)

Comiguration Aata (21)

Dutatiases (135)

0n Found 537 result(s)

Pl s Pt A (T

P, ot (296) Life Sclence Database Archive

Raw data (268)

SCONMENG ard SIASSECRl Sata Torrrats (356) LSO8 Archive

Software MpRCatons (96) Subject(s) Basic Dickogical and Medical Ressarch  Biclogy  Lite Sclences

Source cooe (66

SIAnird ONCH SOCLITNTRS (348

B ”n.' ) Content type(s) Oatatases images Rawdats Plaistes!  Sructured Sext

Stuctured Bat (205

omer (205) Country Japan

Countnes - The Lite Soence Database Aschive mantans and siores the datasets generaled Dy ife sOenlsts n Japan in a lor

AID systesss datasets by metachita (descripten of datasets) in a unified forma, and 10 access and downiocad the datasets with ¢

AP in public and private instituSions, and thereby supports Surther costribution of each research %0 e science.

Certificates

Osta access © ScilLifeLab Data Repository

Closea (50 Solfelab figshare

ombangoed (112)

open (468 Subject(s) Ute S Nataral =

resinces (256)

Data see — 5 Content type(s) Sciervatc ind stasatcal dats tormats  Standars oMice Socuments

SeeRngare (2) Country Seecen

NERSONa memtership (33)
omher (135)
regsyation |1 08

Database access
Database access restricicns -
Database bconses
Data licerses -
Data uplosd

Ths reposiiory accepts data ron e sGence researchers and service units in Sweden. The repository is operate
Sweden. Thes repository replaces NBIS DOM repository: hetp)/'doloeg/ 10,1761 6/RICWs2

Brunel figshare
Brunel ressarch data repository & registry

Subject(s) orarites ared T al v [25 "o = o




reBdatamg Seach Browse~ Suggest Resources »  Contact

—

Subjects = Toogle short help
Content Types -
Combiss @ - Pravious 2 Naxt — Sortby «
AID systems =
AMS Found 32 result{s)
Certificates ©
Data access - Project Data Sphere roeE [ § ]
closad (3 PDS
omdangoec ()
open (25) Subjectis) Radiation Oncology and Radiobiclogy Medicine  Public Health, Health Services Research, Social Medicine
restricted (19) Hemstology, Oncology, Transtfusion Medicine Medicine  Life Sciences
Data access restrictions =
Datat e Content type(s) Networkbased data  Software applications  Standard office documents  Solentific and statistical data formats  Raw data
Database access restrictions | Country Unaked Staos
Database licenses
Dats _ Project Data Sphere, LLC, operates a free digital lbrary-laboratory where the research community can broadly share, integrate and analyze historical, de-

N identified, patient-level data from academic and industry cancer Phase Il-Ill clinical tria’s, These patient-level datasets are available through the Project Data
Data upload @) Sphere platform to researchers affifated with Ie science companies, hospitals and institutions, as well as independent researchers, at no cost and without
Data upload restrictions requiring a research proposal.
Enhanced publication @
Institution responsibility type = .

) Netherlands Cancer Registry ey ! [ § ]
Institution type NCR
Keywords =
Motadata standards = Subjectis) Epidemiology, Medical Blometry, Modical Informatics  Medicine  Hematology, Oncologly, Transfusion Modicine  Modicine
DO - Data Documentation inmiative (1) Ufe Sciences
DetaCite Metadata Schema (1)
Dubiin Core (2) Content type(s) Raw data  Schkntific and statistical data formats  Standard office documonts
FGDC/CSDGM - Federal Geographic Data Committee
Content Standard for Digital Geospatial Matadata (1) Country Nethertancs
ISA-Tab (1)
QAI-ORE - Open Archives Initistive Cbject Reuse and The Netherlands Cancer Registry is the national registration since 1889, providing statistics on cancer in the Netherlands, The registry is maintaned by the
Exchange (1) Netherlands Comprehensive Cancer Organisation (IKNL). Data on incidence, prevalence, survival, mortality can be viewed in NCR data & figures on the IKNL
Repository-Developed Metadata Schemas (2) website. ¢ P Y
PID systems ©
Provider types @ .

National Cancer Data Base iy ! [ § ]

Quality manacament



re3data.org

Filter

closad (3)
embargoed (5)
open [25)
restrictod {19)

Data access restrictions =
Database access =
Database access restrictions |
Database licenses

Data licenses

Data upload

Data upload restrictions @
Enhanced publication @
Institution responsibility type
Institution type =

Motadata standards =

LOI - Data Documentation inmatve (1)

DetaCite Metadata Schema (1)

Duiin Core (2)

FGDC/CSDGM - Federal Geographic Data Committee
Contert Standaed for Digital Gecspatial Metadata (1)
ISA-Tab (1)

QAI-ORE - Open Archives Initistive Object Reuse and
Exchange (1)

Repository-Developed Metadata Schemas (2)

PID systems ©
Provider types @
Quality manacament

Search Browse ~ Suggest Resources ~ Contact

e

Toogle short help
— Provious 2 Naxt — Sort by ~
Found 32 result(s)
Project Data Sphere noE [ § |
PDS
Subjectis) Radiation Oncology and Radiobiclogy Medicine  Public Health, Health Services Research, Social Medicine

Hemstology, Oncology, Transtusion Medicine Medicne Life Sciences

Content type(s) Networkbased data  Software applications  Standard office documents  Solentific and statistical data formats  Raw data
Country Uaked Stanos

Project Data Sphere, LLC, operates a free digital brary-laboratory whers the research community can broadly share, integrate and analyze historical, de-
identified, patient-level data from academic and industry cancer Phase lI-lll clinical tria's, These patient-level datasets are available through the Project Data
Sphere platform to researchers affifated with Ie science companies, hospitals and institutions, as well as independent researchers, at no cost and without
requiring a research proposal.

Netherlands Cancer Registry e [ § ]
NCR
Subjectis) Epidemiclogy, Medical Biometry, Modical Informatice  Medicine  Homatology, Oncology, Transfusion Medicine  Modicing
Life Sclhemces
Content type(s) Raw data  Soketific and statistical data formats  Standard office documonts
Country Nethertancs

The Netherlands Cancer Registry is the national registration since 1889, providing statistics on cancer in the Netherlands, The registry is maintaned by the
Netherlands Comprehensive Cancer Organisation (IKNL). Data on incidence, prevalence, survival, mortality can be viewed in NCR data & figures on the IKNL
website,

National Cancer Data Base



re3data.org

Filter

Subjects =
Content Types -
Countries -

AID systems
API =

Data access restrictions =
Database access =
Database access restrictions |
Database licenses

Data licenses |

Data upload

Data upload restrictions @
Enhanced publication @
Institution responsibility type
Institution type =

CO! - Data Documentation inmative (1)

DetaCite Metadata Schema (1)
Duiin Core (2)
FGDC/CSDGM - Federal Geographic Data Committee
Content Standaed for Digital Geospatial Metadata (1)
ISA-Tab (1)

QAI-ORE - Open Archives Initistive Object Reuse and
Exchange (1)

Repository-Developed Metadata Schemas [2)

Search Browse ~ Suggest Resources ~ Contact

—
Toogle short help

— Provious 2 Next— Sortby «

Found 32 result(s)

Project Data Sphere 8 | a

PDS

Subjectis) Radiation Oncology and Radiobiclogy  Medicine  Public Health, Health Services Research, Social Medicine

Hemstology, Oncology, Transtusion Medicine Medicne Life Sciences
Content type(s) Networkbased data  Software applications  Standard office documents  Solentific and statistical data formats  Raw data
Country Uaked States

Project Data Sphere, LLC, operates a free digital lbrary-laboratory where the research community can broadly share, integrate and analyze historical, de-
identified, patient-level data from academic and industry cancer Phase lI-lll clinical tria's, These patient-level datasets are available through the Project Data
Sphere platform to researchers affifated with Ie science companies, hospitals and institutions, as well as independent researchers, at no cost and without
requiring a research proposal.

Netherlands Cancer Registry na a
NCR
Subjectis) Epidomiology, Medical Biometry, Modical Informatics  Modicine  Hematology, Oncology, Transfusion Modicne  Modicine
Life Sclhemces
Content type(s) Raw data  Soketific and statistical data formats  Standard office documonts
Country Nethertancs

The Netherlands Cancer Registry is the national registration since 1889, providing statistics on cancer in the Netherlands, The registry is maintaned by the
Netherlands Comprahensive Cancer Organisation (IKNL). Data on incidence, prevalence, survival, mortality can be viewed in NCR data & figures on the IKNL
website,

National Cancer Data Base



re3data.org

Repository details

CancerData.org

General Institutions

Name of repository
Additional name(s)
Repository URL
Subject(s)
Description

Contact
Content type(s)

Keyword(s)

Persistent identifier(s) of the
reposttory

Repository size

Repository type(s)

Mission statement for

designated community

Research data repository
language(s)

Search Browse ~ Suggest

8l |

Terms Standards

CancerData.org
Sharing data for cancer research

https://www.cancerdata.org/

 Bosic Bioiogical and Modical Resoarch | Medicine | Bioiogy | Lite Sciences |

The CancerData site is an effort of the Medical Informatics and Knowledge Engineering team (MIKE
for short) of Maastro Clinic, Maastricht, The Netherlands. Our activities in the fiekd of medical image
analysis and data modelling are visible in a number of projects we are running. CancerData is offering
several datasets. They are grouped in collections and can be public or private. You can search for
public datasets in the NBIA (National Biomedical Imaging Archive) image archives without logging in.

erik roelofs@maastro.nl

Stancard fice documents | Dstabases | images | Scturea gapios | Scientic ana statstnt data formats
O T T

[ Computar Asistod Trarsgnosica GAT | canoer | inagn | medione | ractotrarspy | retmert | wmor

FAIRsharing_doi: 10,.25504/FAlRsharing.s2txbp
522 datasets

disciplinary
http://www.maastro.nl/en/1/77/strategienota.aspx

English

Resources ~

Contact



Repository details Repository details (1] 3] . .

CancerData.org CancerData.org
General Institutions Terms Standards General Institutions Terms Standards
Database access Persistent identifier system(s) DOI
Type of access to research open Name of the repository other
data repository software
Versioning yes
Database licenses (1)
) Enhanced Publication yes
Database License cC
Quality management yes

Data access (3)
Application programming interfaces (3)

Type of access to data open
APl type other
Type of access to data restricted
Data access restriction registration APl type OAl-PIVH
type(s)
AP type FTP
Type of access to data closed
Remarks
Data licenses (1) Remarks The MIKE team encourages the use of Free and Open Source Software (FOSS). Tre CancerData
Datalicense cc site is build with a DRUPAL (https//www.drupal.org/) web portal, caBIG
(http://cbiit.nci.nih.gov/ncip) data services and running on Debian (http//www.deban.org/)
servers,
Data upload (1)
Entry date 2014-06-25
Type of data upload restricted
Last update 2021-10-11
Data upload restriction registration
type(s)

Back to search Submit a change request Get a badge



Should we use the publisher’s repositories @ ? > VA

73 7
Rescareh Data Policies
uta o0y voe

Dele svelatily sletevarts
ala poucy ‘Aas

Jowrrial pals Les fe servien
MOCOMINENCOd repOitnes il
L e ]

Boee U Dele Suppanl

Research dat

<
24

Recommendec Repositones

I8 QUNAL GIT2 SNOWLO B¢ SUOMITTRC T CBOPUNE - SOECIRC. COMTUNTY FECOGMISEd MeJOSRINY Where
POMDie Cr b SeNeraint repoalnories £ ro seitable ComMunty resowcs 3 avslatie

Cacs's mcommencet mpcwsory fet “re |
TR, WER BT RUEON, Bv DETers Snnfs JUce I8 B0 2080 SRS Nt Ul RORereS By Sorrger Nacre

Tha Lac s cerved fam 52

a0 waiabie o Sgeran o e

Athors hould commuls Jourmel rfrmeson B auort 1 230 O More ecHC NOoRtDry rMComT et one. Some

SOrrger Nacse Suruls mch 31 AU Senome EIVUCIOn ITARGNS Ther VN IIRETY CUCE MpOs e
IF 90 20r's O ad MOORTry § 1CT MERE DA0W M ATCONTION WRCRIDY RATEGATS 53 FvIScene Inang Tar
TIOOREDN#E W MICITA S 0N e ML T Trere

PO TF ML T A N AN Marce

g g P LI e s Law

LU TR Y

WA b o Uet wpantas me Fale

Finel the hest rapository for youir data
Be

Chematty 85 Chermical Delady

I ] MARTA 0erCe

Lt Enamrmarvnl ond 1oace sarce

Direopiont nows tore

Posids s beeuy

ERIVATURE

Farts, Freonmertcl & Ocomagnpric Dato

Bors bupadiay

& . W ———
MO e b -

LA b g

S e s o g
O LM

e LTt
ARG vy, RO OO, Y v
o

Sote W Lot e e
R e
o

B R ]

- Sy m——
L

aBcn Pl Tl B3 TR e L g
o — L

e e s A W A m——

e e o

Nt i N g N
-

£y neerng B Materols Ssandords

aa iy

L L T )
Ly

Genes & Gene Exgeesson
e e——

e wpoonn b m Dvdhae 1D

L

W e e A D)

- —y—_p -

D kL EAL LR N LS )

e

B s sy WC i w—t——,
AP )

B o By g, sl -
=

A e e o g
e hiab.

W g wp W O T g

R T N L T
-

MR PO D L8O EOmEOR “emben 8§ O
T

PR

18 w iy e o e

BB o L e e e

~eace

ELSEVIER

TS STiphrary

M —— -

NM oo by
AL

e — -

O —
Loy -

Sl - w———
Ly -
Vg anre

-y -

A -

-t

O ——

Par

Meterich S orce
(SRR

b L -

Maocel Orgarisms

- ——

A e

A O i W AA N W

AT

D i i
@B —— - -

e e e b e

A SR i -
CaniBoa 1D

A A ——
WA e e

P B T g P e & a4 |
R

e bl gl s |t b ay
D

e by W e
— iy N iy -

A N
L ]

A P A e e e
- e

A P I A - e
WO T LA

R

A Pl Dms SO e ———

O b S -

Ly -

e e e
I

o .
g e

bt Vot v
[

F— e

L
B

LA ——
[

Iog + remng
R )

[ S,
e

WD g ——
Fragoenh

e b ey

R

-
R i

.. ——
R

e e

i n—
it oay



Make your data reusable




Make your data reusable

‘«w Install Autodesk A.:10CAD 2016 for Mac

Incompatible File System!
Atadesk AutoCAD 2016 f2r Mec can 2nly be inatalled

_:u on System drive farmattee with Jourralec HFS+ (Mao
OS Exterded Jourralad) filg sysiem,
ct

Z Carnot 2opard seg var: " Csas\Car\Deskzootd s¢ 2WWTS 01 S.aw’
F e e sdee o e s gl ale el B
Error
e e de e apas e e vals W agle 18 0l Beliona
catz
*

| oK 6 This file type is not supported.

OK

. /i, Thadrawing file could not be opened
Unable to Play Video because it was created with a more
This video cannot be played because rccent version o AutcCAD

the file format is unsupported.

Te zoavert this drawing filo to an carlier filc fermas,
duwn'ved DWC TrueYiew lom the Auludesk websiLe,
htzp:/fwwwv zutoceskcom.

More Info OK







File format : think ahead

s a specific software required to process the format you use !
Do they work online or after installation on a computer?
Do they work with a particular operating system (Windows, Mac, Linux)?
Ora version of it (XP Win 7 ...)
Are they related to a type of computer or a particular instrument (e.g. microscope)?
Are they free or paid? Who pays !
If they no longer existed or if you no longer have access to them, could you continue to work?
s the software publisher (or the community) healthy?
Will the software still be available in 20 years and will it still be able to interpret the file correctly?

What do you suggest to guarantee the sustainability of interpretation to your data?
What are the consequences for you ?

Or the next generation ?



Recommended formats

Type Formats conseillés Formats non conseillés

Document texte PDF, TXT, ODT MS Word, RTF
Feuille de calcul CSV, ODS MS Excel, PDF, OOXML
Base de données SQL, SIARD, DB tables (.CSV) MS Access, dBase (.dbf), HDF5
Données statistiques CSV, XML, TXT, RData (suivant les versions) SAS, RData (suivant les versions)
Images JPEG, TIFF, PNG DICOM
Audio BWF, MXF, Matroska (.mka), FLAC, OPUS WAVE, MP3, AAC, AIFF, OGG
Video MXF, MKV MPEG-4, MPEG-2, AVI, QuickTime (.mov, .qt)
Information géographique GML, MIF/MID ESRI Shapefiles, Maplinfo, KML
Images géoréférencées GeoTIFF (.tif, .tiff) TIFF World File
Raster ASCII GRID (.asc, .txt) ESRI GRID

https://facile.cines.fr/ service de validation des formats



https://dans.knaw.nl/en/deposit/information-about-depositing-data/file-formats/wave
https://dans.knaw.nl/en/deposit/information-about-depositing-data/file-formats/mp3
https://dans.knaw.nl/en/deposit/information-about-depositing-data/file-formats/aac
https://dans.knaw.nl/en/deposit/information-about-depositing-data/file-formats/aiff
https://dans.knaw.nl/en/deposit/information-about-depositing-data/file-formats/ogg
https://facile.cines.fr/

Recommended formats

File formats for digital content: Probability for full long-term preservation

Raster

raphics

Acdio

High

* Plain text {encoding: USASCI, UTF-8, UTF- 15 with

aow)

« XML (ncludes XSDXSLATML, etc.; with Incuded

or acoess/ble schema)
« POFIA-1 (IS0 19006-1) (* pf)

* TIFF {uncompressed)
= JPEG2000 (loasiess) (" jp2)
« PNG (*.png)

+ SVG (no Java soript binding) ("svg)

< AIFF (SCkMZ 1000 PCM) (", "aif)
« WAV (SCkHZ 2400 PCM) (" warv)

* Mason JPEG 2000 (ISOVEC 154444)77° my2)

= AV {uncompressad/ratve, moton JPEG) (*.ad)
* Quack Tirwe Movie (ur = d'maative, mosion
JPEG) (*.mov)

+ Cascading Style Shoots (* oss)
« DTD (")

« Plain toxt (1SO 88551 encoding
« POF (* pdf) {ombecided fonts)
« Roch Taxt Format 1 x [ 1tf)

* MTML (indlude a DOCTYPE
dedarabon)

* SGML (*.sgmi)

* Open Office [ sow™ oct)

* QOXML (ISONEC DIS 29500)
(*.00¢x)

* Micrasoft Weed 2007 of nawer
(*.doex)

*BMP {* bmp)

» JPEGUFIF (" jpg)

* JPEG2000 (lossy) (*.p2)

* TIFF (comgressed)

*GIF (".gM

* Digial Negasve DNG (".dng)

« Comguler Graphic Motafle
(CGM, WobCGM) (" .cgm)

« SUN Audo (uncomprossed)
{“.au)

« Standard MIDI {(*.mid, *midi}

+ Ogg Vorbis (*.0g@)

+ Froo Lossiess Audo Codec

{* fac)

* Advance Audio Coding [* mpd,
*mia. " anc)

* MPJ (MPEG-172, Layer X)

(" mp3)

* Ogg Theors (* 0gg)

« MPEG-1, MPEG-Z (* mpg,
“rrpeg. wrapped in AVI, MOV)

* MPEG-4 (H 263, H.284) (“rrpd,
wrapped n AVI, MCV)

Low

* POF (* pdf) (encrypied)

* Microsoft Word 2003 or older (" doc)
« WordPerfoct (*.wpd)

« OV [".dv)

« Al other fest formats not listed

* MiSID (* %d)

« TIFF (in Planar format)

* FlashPix (“.fpx)

* PhotoShop (* psc)

* RAW

« JFEG 2000 Part 2 (" jpt, " Jgx)

+ Al other raster ivage formals not Isted

+ Encapsulaled Postscript (EFS)
+ Macromadia Flash (*.sw')
+ Al other vecior image formals not listed

+ AIFC (comgressed) (.alc)

+ NeXT SND {".3nd)

* RealNetworks Real Audio’ ("ra, *.rm, "sam)
* Windows Meda Aucio (".wma)

* Protoctec AAC (" mip)

« WAY (comprassed) (* wav)

* Al other sudio formats not listed

* AVI (others) (* avi)

* QuickTirne Move (othars) (* mov)
* RualNetworks Roal Video' (*.1v)

* Wndows Medis Video (" werv)

* Al ather video formats nol kated



Formats : keep in mind ...

= Use open formats to facilitate sharing and interoperability
= [he format must be documented (standards)

= [f you use closed formats, you must ensure sustainability and check whether
the conversion alters the information

https://en.wikipedia.org/wiki/Open_file_format




Make your data reusable ... the smart way

= As open as possible, as shared as necessary.
= Make it clear



LICENSE CHOOSER

Follow the steps to select the appropriate license for your work. This site does not store any information.

RECOMMENDED LICENSE

o License Expertise

| read melp celecting 3 llcars<a.
© @ @ ccBy-sas0

Attribution-ShareAlike 4.0 International

Attribution

Aryome can use my veeck, even without givieg me attivatice, This license recuires that reusers pive credit to the crestor It allows rausers to

distribute, ramix, adapt, and build upon the mawenalinany medium orformat,
even for commercial purposas. If others remix, adapt, or build upon the

Commercial Use material, they must license the mad fied material ander idenucal zarms.

Gahiees can e mry wnn s, 2oen for commestial parpases,

@ BY: Credir must e Shean o you, the craator

Derivative Works @ SN Adactstions rmust be shared under the same terme.
Otherscan remix, adaar, o hulls upen my wark

$oo the License Deed [

sharing Requirements MARK YOUR WORK

Others mast use the same G5 censa 4 thay acapt my vork,
Cheosz e king of work ta get apprapriate licenss coda or padlic camar maring.

Confirm that CC licensing is appropriate Website  Print Work or Madia
lconfinrad e aporopriatenzss of 2T lcens ng.

IFynu zra lizansing ar marking ane vnr«, paare the code neut ta it fyou are licensing ar

o Attribution Details miarking ths wehole page ar B, pau car paste the oace at s hettom of the paze.
Flling autskisamn Isaptianal huthelasathacs arteibate your viork to Rich Texat HTINL XMP
v, and ills i mechine-resdable code

This weark s Dicensed under 00 158000
Title of Work i @0

leonse shzrens ahszn . CQ”




LICENSE CHOOSER

Follow the steps to select the appropriate license for your work. This site does not store any information.

License Expertise

| read melp celecting 3 llcars<a.

Attribution

fnyone can use my week, even without givieg me st ivatice.

Commercial Use

Gthers can use my wons, eoen for oommescial parpases,

Derivative Works

Otherscan remix, adeat, o huils upen my wark

sharing Requirements

Ot st use the same G0 licensa 1 thay acapt my vock,

Confirm that CC licensing is appropriate

lzonfinvad the aporopriatenzss of TC UCens ng.

Attribution Details

Flling autshisam isaptianal huathelasathacsartribate your viork to

wou, and ills i mechine-resdable code

Title of Work

RECOMMENDED LICENSE

© @ © ccBy-sas0

Attribution-ShareAlike 4.0 International

This license recuires that reusers pive credit to the crestor 19 alloess r2userns to
distribute, ramix, adapt, and build upon the mawenalinany medium orformat,
even for commercial purposas. If others remix, adapt, or build upon the
material, they must license the mad fied material ander idenucal zarms.

@ BY: Credit must be ghvan moyau, the creator.
@ SA; Mdactstions rmust be shared under the same tenins
Soe the License Deed [

MARK YOUR WORK

Cheosz the king of work 1o get apprapriate licenss coda or puaalic Comar marding.

Website  Print Work or Madia

IFynu zra lizansing ar mar«ing ane vn r«, paare the code neut ta it fyou are licensing ar

marking th whole pagwar b, pou car paste the mace at S hettom of the page.
Rich Teat HTNL XWP
This weark is Fizensed nnder 00 158000 @@

leonse shzrens ahsan . COW

ez snds)

i
§

€O
©®

| 09
L @O0
| ©@®0O

| @OSE

©)

c
L
i

©

@

.

&

o ey
T

:

7

wuscrz 3| £

réserves |-



I ndzble ccassible Irteronerable eusable

R
/O & ’:

Interoperable
Data and metadata should conform to recognised formats and standards to allow them to be
combined and exchanged.

Findable
It should be possible for others to discover your data. Rich metadata should be available online in a
searchable resource, and the data should be assigned a persistent identifier.

A persistent identifier is assigned to your data

There are rich metadata, describing your data

The metadata are online in a searchable resource e.g. a catalogue or data repository
The metadata record specifies the persistent identifier

Data is provided in commonly understood and preferably open formats

The metadata provided follows relevant standards

Controlled vocabularies, keywords, thesauri or ontologies are used where possible
Qualified references and links are provided to other related data

Accessible
It should be possible for humans and machines to gain access to your data, under specific Reusable
conditions or restrictions where appropriate. FAIR does not mean that data need to be open! There Lots of documentation is needed to support data interpretation and reuse. The data should conform
should be metadata, even if the data aren’t accessible. to community norms and be clearly licensed so others know what kinds of reuse are permitted.
Following the persistent ID will take you to the data or associated metadata The data are accurate and well described with many relevant attributes
The protocol by which data can be retrieved follows recognised standards e.g. http The data have a clear and accessible data usage license
The access procedure includes authentication and authorisation steps, if necessary It is clear how, why and by whom the data have been created and processed
Metadata are accessible, wherever possible, even if the data aren’t The data and metadata meet relevant domain standards

‘How FAIR are your data?’ checklist, CC-BY by Sarah Jones & Marjan Grootveld, EUDAT. Image CC-BY-SA by SangyaPundir


https://www.eudat.eu/
https://commons.wikimedia.org/wiki/File:FAIR_data_principles.jpg

Data quality : stay smart
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Data quality : stay smart
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Quality check

Missing data

Vissing values replaced by zero
ncomplete series

Duplicated lines or values

nconsistent spelling

nconsistent date formats (1900, 1904)
65 536 lines (or 255 columns)




Quality check

Missing data
Missing values replaced by zero
ncomplete series

Duplicated lines or values
nconsistent spelling
nconsistent date formats (1900, [904) o .
65 536 lines (or 255 columns) Andy Anderson

Andy R. Anderson

Open Refine

Anderson, Andy
Beatrice Beaufort
Beatrice Mansfield

Beaufort, Beatrice



Resolving some problems

= Encoding
= CR/LF
= « PDFied » Data

= Scanned Data



Resolving some problems

= Encoding
= CR/LF
= « PDFied » Data

= Scanned Data

ﬁ Tabula



Or just give up !

= Unreliable source

= [ransparency of the collection process
= Unrealistic data accuracy

= Unexplainable outliers



Or just give up !

= Unreliable source

= [ransparency of the collection process
= Unrealistic data accuracy

= Unexplainable outliers

en
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J'peux le refaire ?
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Data Analysis

Input

Output

100111100001001100110101101100
001010011101010111110001001101
010111101100011110111011110001
001100001110111000100100000111
110101100111001110100000100110
110111100111000011111101101111
111001001011110001100110000101
011100001000010001011110000010
110101110011101111001010100111
111000101110011001101101001001
011001010100101011000001001100
110100111001011111100001011101
011110111110001111011110101101
000001110110011001010101011100
100010110001100000111001100010
000000111011100100100101010111
000010000001100001000010110110
101111101111000111100101110101
100101010100001001110100010001
011110011010100101111011110101
100011000110110001011101100110
110100000100000011011000001101
100000011100100111101101011011
010110010001000101110111001010

000000111011001010000100111011
110000110111011101111110101010
000110010101111100101110110100
001110110011010110000101011010
111101111100000100010111010111
111010001000010010111100111001
111001100101000111101000011100
101111110000011011011011110001
100100110111101111000101010100
111110011010111011010011011100
111011100011110101011111000100
010111011010100100011110100011
001111000001111110001011100111
101101100000100011100111110011
001101000010011000110011000011
101011110111101010000011010001
010111100101010010011100011011
001010101100101000001010000110
100000101001110011010000011100
001110011000111111111000001100
100100010100000110001011010000
010110010111101001000010100010
101011110001001001010010111000
011000100000010000000011100111

Computer by Creative Stall from the Noun Project

Konrad HINSEN (CBM/SOLEIL) Enjeux et défis de la recherche reproductible 23 mai 2019




Input Output

> > Data

Computer by Creative Stall from the Noun Project



Input Output

Program - - Data

------------------------------------------------------

Environment

Computer by Creative Stall from the Noun Project



Not that !

Input
Data my research
Program my colleagues' code

Environment stuff | don't care about
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What remains too be done ?



BMC Medecine (Hamilton et al. 2022)

1. Permanent and unique identifier

2. Posted to a recognised repository

n=49

3. Dataset is actually available

n=30

4. Archived in a non-proprietary format

5. License outlining terms of use present — n=46
Compliznt with all five FAIR criteria [ n=1
0% 20% 40% 60% 80% 100%

Compliant (%)
Fig. 1 FAIR data assessment of the 59 studies that declared that data were publicly available
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A success story



http://archive.nytimes.com/www.nytimes.com/2010/08/13/health/research/13alzheimer.html

A success story

Sharing of Data Leads to Progress on Alzheimer's NyT & GINA KOLATA Published: August 12,2010

In 2003, a group of scientists and executives from the NIH, the FDA, the drug and medical-imaging industries, universities and nonprofit
groups joined in a project that experts say had no precedent: a collaborative effort to find the biological markers that show the progression of Alzheimer's
disease in the human brain.



http://archive.nytimes.com/www.nytimes.com/2010/08/13/health/research/13alzheimer.html
http://topics.nytimes.com/top/reference/timestopics/people/k/gina_kolata/index.html?inline=nyt-per

A success story

Sharing of Data Leads to Progress on Alzheimer's NyT By GINA KOLATA Published: August 12,2010

In 2003, a group of scientists and executives from the NIH, the FDA, the drug and medical-imaging industries, universities and nonprofit
groups joined in a project that experts say had no precedent: a collaborative effort to find the biological markers that show the progression of Alzheimer's
disease in the human brain.

The key to the Alzheimer’s project was an agreement to share all the data, making every single finding public immediately, available to
anyone with a computer anywhere in the world. No one would own the data. No one could submit patent applications, though private companies would
ultimately profit from any drugs or imaging tests developed as a result of the effort.
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groups joined in a project that experts say had no precedent: a collaborative effort to find the biological markers that show the progression of Alzheimer's
disease in the human brain.

The key to the Alzheimer’s project was an agreement to share all the data, making every single finding public immediately, available to
anyone with a computer anywhere in the world. No one would own the data. No one could submit patent applications, though private companies would
ultimately profit from any drugs or imaging tests developed as a result of the effort.

“It's not science the way most of us have practiced it in our careers. But we all realized that we would never get biomarkers unless all of us parked our egos and
intellectual-property noses outside the door and agreed that all of our data would be public immediately.”
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The key to the Alzheimer’s project was an agreement to share all the data, making every single finding public immediately, available to
anyone with a computer anywhere in the world. No one would own the data. No one could submit patent applications, though private companies would
ultimately profit from any drugs or imaging tests developed as a result of the effort.

“It's not science the way most of us have practiced it in our careers. But we all realized that we would never get biomarkers unless all of us parked our egos and
intellectual-property noses outside the door and agreed that all of our data would be public immediately.”

At first, the collaboration struck many scientists as worrisome — they would be giving up ownership of data, and anyone could use it,
publish papers, maybe even misinterpret it and publish information that was wrong.
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anyone with a computer anywhere in the world. No one would own the data. No one could submit patent applications, though private companies would
ultimately profit from any drugs or imaging tests developed as a result of the effort.

“It's not science the way most of us have practiced it in our careers. But we all realized that we would never get biomarkers unless all of us parked our egos and
intellectual-property noses outside the door and agreed that all of our data would be public immediately.”

At first, the collaboration struck many scientists as worrisome — they would be giving up ownership of data, and anyone could use it,
publish papers, maybe even misinterpret it and publish information that was wrong.

Companies as well as academic researchers are using the data. There have been more than 3,200 downloads of the entire massive data set and almost a
million downloads of the data sets containing images from brain scans.
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The key to the Alzheimer’s project was an agreement to share all the data, making every single finding public immediately, available to
anyone with a computer anywhere in the world. No one would own the data. No one could submit patent applications, though private companies would
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“It's not science the way most of us have practiced it in our careers. But we all realized that we would never get biomarkers unless all of us parked our egos and
intellectual-property noses outside the door and agreed that all of our data would be public immediately.”

At first, the collaboration struck many scientists as worrisome — they would be giving up ownership of data, and anyone could use it,
publish papers, maybe even misinterpret it and publish information that was wrong.

Companies as well as academic researchers are using the data. There have been more than 3,200 downloads of the entire massive data set and almost a
million downloads of the data sets containing images from brain scans.

“We weren’t sure, frankly, how it would work out having data available to everyone,” he said. “But we felt that the good that could come out of it was
overwhelming. And that’s what’s happened.”
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The place to go : RDMKkit

Data e cycle
Your role
Your comain
Your tasks

Tool assembly

All tods and resources

All training resources

Are you working with data in the Life Sciences? Do you feel overwhelmed when you think about
Research Cata Management?

The ELIXIR Re<earch Data Management <it (RDMkit) is an online guide conaining good data management practices applicableto
research projects fromthe beginning tothe end Develoged and managed by people who work évery day with life sciance data,
the ROMKit has guidelines, information, and pointers to Felp you with prodlems thioughou: the data's life cyzle. ROM«t supports
FAIR data — Findable, Accessible, Interoderable and Reusable — by-desigr, from tre first steps of data manzgement planning to
the final steps of depositing data in public archives.

The RDMKIt organises information into the six sections dsplayed below, which are nterconnected but can be browsed
Independently.

Data life cycle

Start here to get an everview of resea‘ch data managenent. Click on a section of the diagram below to get an intreduction
10 that stage of the cata maragement life cych.

e
Plan

a?d


https://rdmkit.elixir-europe.org/index.html

About Contriouto Contact Q Search RIDMKIT

Data life cycle

Your role

Your domain
Your tasks

Tool assemily

Al zools and resources

Al zraining resources

Preserving -~

What is data presenving?

Why is dzla praserving imparlzni?

What chould 2e considerad for praserving
dala?

e Morz infarmarion

What is data preserving?

Data proscrvation consists of a serics of activitics necessary to ensure safety, integrity and accessibiliny of data for as long as
necsssary, even decades. Dala pressrvationis indeec mare than jusl dala slorage and backup, since dala can be slored smd
bacdked up without being praserved. Data preservation prevents data from becoming unavailable and unusable over time
through apprapriale aclivilies, such as:

« Cnsurs data safeny and integrity.

« Change the filz formart (format migration) 2nd update software to make sure that they do not beceme outdatec or ohsolete

» Change hardware and other storage madia (such o= paper, magnetic tape, otc) to aveld degradatien.



Home  Abcut  Contribute  Contact  GitHub Q Search RDMKt

Dala lle opcle

Yourrzle

Yourdomain
Your tasks

Tool assembly

All Lools gnc resources

All raning resources

Sharing -

what is datz sharing?

Why is dala sharing irmpor.anl?

what should be corsidered or data sharing?

Mors inlannal inn

What is data sharing?
Sharing Cdla medns megking your dala known W olher people.

Yau can share your dald wilh collatioralbon pariners in the cantexl al a collzborative research groject, ar yau can publish your

data to share it with the glchal research community and society at erga.

s imporlant o know Lhal dala sharing dae=o'l mean open dala or putho dalz. Yoo can choase la share your dala wiln
restricted access or even closed access. Moreover, sharing or publishing data is different from publishing a paper or a
mAaruscript In a jaurnal. Hera wa Tacused on 4ara [l.e. raw ObSern/ations and meastremants, analysis warktiows, cods, afc), not
on pepers er articles,

2ala sharing can be done al any tme doring The research daca lile oycle bul, al The lalesl, dalz shou'd bhe made availzbe L he
time of pukblication of articles that us2 the data to make scientific conclusions.



A remporter a la maison

DMP
https://easydmp.eudat.eu/plan/
https://pgd | 7juin20 | 9.sciencesconf.org/program
Data Repositories
https://fairsharing.org/databases/
https://www.nature.com/sdata/policies/repositories
http://about.zenodo.org
https://search.datacite.org/data-centers
https://cordis.europa.eu/project/rcn/207500/

Data Management
https://www.csc.fi/en/web/training/-/webinar-research-data-management
http://www.smalsresearch.be/dix-bonnes-pratiques-pour-ameliorer-et-maintenir-la-qualite-des-donnees/
https://mantra.edina.ac.uk
https.//www.fairdata.fi/en/

Licences
https://wwwé.inra.fr/datapartage/Partager-Publier/Choisir-une-licence
https://creativecommons.org/choose/

Ontologies & Metadata Standards
https://fairsharing.org/databases/
https://bioportal.bioontology.org
https://isa-tools.org
https://datacite.org
And also
https://eudat.eu
http://www.dcc.ac.uk
https://github.com/laurence00 | /quartz-bad-data-guide-french
https://mi-gt-donnees.pages.math.unistra.fr/guide/00-introduction.html
https:.//doranum.fr/enjeux-benefices/parcours-interactif-sur-la-gestion-des-donnees-de-la-recherche 10 3143 3xnz-as06/
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