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Introduction - FAIR Data — Why ? PHENZME

Let’s watch a short video...
https://www.youtube.com/watch?v=rXKBy7DOPrY
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. Plant Phenomics Experimentations
. Expensive, require a lot of resources and often very hard
. Cannot be reproduced
. Huge and complex datasets
« Strong needs of transparence: reproducibility for data analytics

. Save time, make data valuable!

But re-analyses, meta-analyses and new analyses
— impossible without rich metadata




PHEN®ME B
{ENPHASTS EPPN 2020

~ Q@ EMPHASIS

« EMPHASIS Information systems
« Environmental conditions are PART of the phenomic information

« We need the time courses of environmental variables, at the exact
time (minutes) when data were collected

« And the precise x-y-z position of sensors of measured plants/plots
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Tardieu et al 2019
Current Biology
‘from sensors to knowledge’




Some common mistakes we do o g AT

e Metadata in file names (low and very poor metadata)

e Ambiguous ID %-L:"‘l

« Variable naming
same name for several variables, not well defined, no ID, no schema,... ’\
. Data are stored on personal computer
. Unstable data files (non-automatisable processing)
. Context, faults are not described
. No datalinks
Missing dat tati Plot566
. Missing data representation Plot566 in 2017

. No licence in 2016
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Edable Accessnble nteroperable | {eusable

Findable: Persistent ID, indexed in portals, standardized and relevant metadata
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Edable Accessnble nteroperable Reusable

Findable: PID, indexed in portals, standardized and relevant metadata

Accessible: open and standardized protocols, license rights
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FAIR Data -Interoperable

Eﬂable Acce33|ble nteroperable Reusable
O & ¢
Findable: PID, indexed in portals, standardized and relevant metadata

Accessible : open and standardized protocols, license rights

Interoperable (technology, syntax, semantic): shared standardized formats,
vocabularies and formal languages for knowledge representation

Lteroperobie
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FAIR Data - Reusable M)

Edable Acces&ble nteroperable R eusable
99
O & s O
Findable: PID, indexed in portals, standardized and relevant metadata

Accessible : open and standardized protocols, license rights

Interoperable (technology, syntax, semantic): shared standardized formats,
vocabularies and formal languages for knowledge representation

Reusable: provenance, relevant metadata for understanding across disciplines
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Make FAIR data, structure your data

How ?
Based on 2 key elements:

Identification and Naming convention
> Objects: plants, plots, experiments, sensors, events, etc
> Persistent, unambiguous, resolvable, globally unique

Semantic and tagging (based on ontologie set)

> Controlled vocabulary

> Formalized relationships between entities

> Data annotation and enrichment (search engine friendly)
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|dentification and naming convention D05 | Een o
|d en t Ifl Catl O n . grségfslrir;’lt/201 7/c17000118>
URI : Uniform Resource Identifier URI of pot:
. . . <m3p:arch/2013/pcl3001542>
- Standardized, Unambigous, Actionable L \
- Generated by tools under responsability of s/ A0LS/ eATI0LAS
scientific coordinator e
- Use URI for every objects URI of camera: [ #
<m3p:arch/2018/acl180019> .

Variable naming

- Use URI for unambiguous name (in global context)

- Reuse existing variable if available

- Use standardized/shared representation schema for formalisation of new variable

Zn

HEIGHT COMPUTATION PIXEL

Method +
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Ontology of

ONTOLOGIES Measurement
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Local infrastructure use URIs for all objects
- Information systems implemented in nodes

- Automatic generation of URIs : ID Generator

Generate new URI

Provide a csv table of your data. Expected format is the following .

0 Import your file

A file with one row for each resource you want to generate a URI for.
Parcourir... | Aucun fichier sélectionné.
Details:v

- Environmental and phenotypic variables named Q.
- Variable names with quadruple definition

Installation name

Entity — Characteristic — Method — Unit

Object Type

- Web Interface to share and declare variables Pt~

@ Data to put in the URI

¥V Edit variable Project related
aProject
Year
URI 2020
Entity @ * Characteristic @ *
Al Temperature You can find the file in your Download folder (default settings)

GCenerate QR-Codes ?

& Trait already existing in an ontology

Method @ Unit/Level *
Thermocouple Degree Celsius
http://138.102.159.36:8082/app/
Name * Alternative name
air_temperature50cm_thermocouple_degree_Celsius air_temperature50cm
Data type @ *



http://138.102.159.36:8082/app/
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Metadata / ontologies provide
> with a controlled, shared and machine readable
vocabulary

> Reference ontologies (Agrovoc, Plant Ontology, PATO, etc.)
> Application ontologies (scientific objects, events, ...)
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Ontology driven Information System

Data are structured by a set of ontologies

What is kept in EMPHASIS-compatible information systems (e.g. PHIS) :
- Genotype,

- Accession,

- Sampling time,

loawvmt IhictaAw s

Time Environmental conditions
- W00 | 230 184 T b 11
WYAICS | 240 189 02 16
Wy 030 | 231 191 a1 17
= W3/ 1045 | 240 185 W7 15
WYAIL0 | 231 193 13 Uses
mﬂﬂ ‘
WA IS | 235 192 wd) 18 - :
WAL | 231 189 04 14 Exp2016-A Partof
WA 1L45 | 237 191 02 17 AsFartor
WYA L0 230 190 L 16 T“ Row25
WA 1215 | 234 187 a4 12
WA 1230 235 184 07 15 Column 30
10/3/7 1245 | 231 191 0y 17 partic ipates
WA 1300 235 185 3 11 /“
WA 1315 | 239 190 02 21
WA 1330 | 230 186 308 16 l
Time Rate

HasGermplasm

10}%0{] 0.238
10/3/21 10:15 0,299
10/3/21 10:30 0.212
10/3/21 1045 0.219
10/3/21 11:00 0.273
10/3/21 11:15 0.27%
10/3/21 11:30 0.306
10/3/21 11:45 0.298
10,/3/21 12:00 0,212
10/3/21 12:15 0.230
10,/3/21 12:30 0.284
10/3/21 12:45 0.246
10,/3/21 13:00 0.248
10/3/21 13:15 0,212
10/3/21 13:30 0.269

\

isPart0f  pasvariety
leaf88s

leaf884
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Web User Interface

() [_ED Software

s agents
S BrAPI Web Service
Semantic Services 4 LAYER
9 NoSQL database [Dygriag) &
Triplestore
— _
—— dmongo Trdf

U

e-infrastructure AR

eel Distributed storage system




Global Layer Architecture
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— NoSQL database Data AR NoSQL database L ﬁ Data YR
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U ‘mongo lljrdfll] v .mongo Erdflll

e-infrastructure Aer
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e SI Distributed storage system

e-infrastructure AR
.
e sl Distributed storage system

$2BrAPI Web Service
Semantic Services 4 ‘ LAYER
g ]
NoSQL database Data e
% Triplestore
=] Omonzo fjrdféj
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PHIS Interfaces allow management of

. Scientific Organization

. Project information
« Experiment

. Facilities

« Sensors

. Scientific Information
. Variables
. Scientific objects
. Germplasm

. Experimental factors

. Data
. Data visualization
. Data provenance

[3 scientific Organization

Organization
Projects
Experiments

Devices
[]1] Scientific Information
Variables
Germplasm
Documents
Scientific Objects
Jl Data
Visualization
{83 Administration
Users
Groups

Profiles
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+ Add device + Add document

Name Type

SensingDevice

Constructor model

A udpate
O Dpevices [
URI @
Showing 0 to 20 of 100
Select & Name
Type *

HS_01_mod -
- Humidity Sensor

HS_02 Name @ *
HS_02
HS_05
Brand @
MSC 03
Campbell

Constructor model @

C5655

Serial number @
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Data management needs time and work at first but...
o Will |
« Allows you to handle
o Allows you to

o Allows teams and communities a

FAIR data requires




