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What was the need ?

Long-term
monitoring of
animal
populations

Applying
£2P WHO ? IPHC / DEPE / Animal facility socdogeal N physioogicl
energetics

relation to
wildlife

ﬂ WHAT ? A solution to efficiently manage animal registers

Biochemistry,
endocrinology,
mitochondrial
funciton

Modelling and
analysis of social
networks

Animal behaviour

£2) CONSTRAINTS ?

- Reglementation on research projects involving animals (APAFIS number)
- Semestrial DDPP report

(Direction Départementale de la Protection des Populations)

- Wide variety of animal species and accomodation type

-In the lab & in the field

£ How?

- Animal registers in .xIs files
- Accomodation management with AHU (Air Handling Unit)
for temperature monitoring

Ecology, physiology and ethology -
DEPE

Subatomic Research — DRS

Analytical sciences — DSA

a PROJECT ? Relational database with an associated web interface



What were the existing solutions ?

a Existing solutions ? ——
(C) Geranimaux 2.0 (Sigma): :

Providers, drugs, premises & cages management, projects
planification, lineage, phenotyping, breeding ...

(C) AniBio WEB 5.0 (Noraybio) :
Animal crossing, transgenic lines, drugs, vet follow-up,
barcodes for cages, cryo-preservation, facturation, ...

(C) MayaKind 12.0 (FLPG Software - CEA) :

Premises, cages management, labels, protocols, ...
(OS) TopoDB (UCSF) :

For rodents only, MIT licence, Ruby, MySQL database

Why not ? ~ . @ =
ﬂ - Rodents breeding & phenotyping -VS- Monitoring & wild animals el L o= ww

- Cost (~ 25k€ licence, + support) R e -




CyBaDe relational SQL database

# Nom Type
~—{J 1 idanimal . bigint(20)
] 2 numero DEPE varchar(50)
[J 3 Bague warchar|50)
DEPE identifier [J 4 RFID varchar{50)
RFID M [ 5 id_espece bigint20)
Firsthame Animal species ENTRANCE [ & Date naissance date
Lastname Date of birth O 7 Sexe SRR SE
Function Mother St L
(Conceptor, Father ] 9 Remarques text
Applicator) Sex
Competences APAFIS affectation e —
Status Date of entrance ) . ] 1 id_incidentDeSante int{11)
Events during the life © Project affectation L 55 ilanimat bigint(20)
Date of departure ¢ Accomodation change O 3 id_personnel @ bigint(20)
PEOPLE ‘/\/’/‘ F\\) AN'MALS ¢ Marking (RFID, ring, ... ] 4 date_incidentDeSante date
\ \D—U,f ) b MeaSU.rement F=|[1 5 id_comportement bigint(20)
N [ © Samplmg (blood, feather, ...) [] & id_aspectMorphologique . biginti20)
N y a © Health incident =======> [J 7 Id_anatomle bigint(20)
Y @ Care & treatment Ol liaimaaaie P bigint(20)
) | < © Surgery O 2@ remarquesids text
APAFIS number [] 10 conclusionVeto text
Description PROIECTS
Conceptor(s) S —
Applicator(s) L--10) 1 i comprte _
Animal species 0 2 de!(rl‘éllnn':n.mpemment archar(s0)
Location [ 3 olseau tinyint{d)
Duration ] 4 mammifere tinyint(d)
Date of submission DEPARTURE ] 5 Insecte tinyint4)
Date of approval L] 6 reptile tinyint(4)
Start date
Procedures




I8 #_natureEntree - bigint20) [ Ho i Espece "
& nom_natureEntree | varchar(S0) | 0 id_espace : biginti20} 5
Attt Rl e e

= Mom_commun : varchar{50)

& Kom_scientifique : varchari50)

| 1 Autarisation_maintien_elevage : tinyint{1) |

I_u Contrainte_generationnelle : tinyintil] |

n o Lignee |

ﬂo =
[y id_pretevernent -
| id_animal : biginti20)
| o id_srersarnel : bigint(20)
| 9 date_prelevement : date
.OMM timyint{d)]

emAgue ;
| zang : tinyintta)

| & sang_remarque : varchari50)

| & pofis_plumes : tinyint(4)

|4 poits_phimes_remarque : varchar(50)
» bicpsie : tinyint{d)

uIWmlrm varchar{501

| foces : tnyinaid)

| 2 fmces_remarque : varchar(30]

[+ id_entree : mtc11) |
i animai : bigini(20)

| wendrea_datas nllo |
|

i _animal 2 bigint{20) |
{ 1D _pere : biginti20)

4 IQ_APAFIS : varchart20)

& Paise : tinyint1)
n— = Deseription : text
« id_mesure : intf11)  affectation : bigintiz0) | & Liwu  setCHibergés’ Non hébergis')
20) — Version : int(11)

' 4 it animal : bigint{20]

= 4i_APAFIS : varchart20]

| affectation_date : date
Versian : int{11)

/ | 7 Date_dopot - date

- Date_CAEMEAS : date
| o Date MERS) : date
| & Disree_ans - int{11)

& id_animai : b

u id_peesonnel : bigintiz0)  *
= date_mesure : date |
& mesura_poids_g : bigint(20)

& mesure]_remamue : text

» mesurel_valeur : bigint{20) ¥ id_soinTratement -
= mezurel umite :inti11j | S Al b Gt 20). = Bagu ; varchar(30)
rl = mesure2_remarque : bext o id_personnel : bigint[20) 41 RFID : varchar{S0)
 Mesure2_valeur : bigint(20)| = dateDebut ST : date u id_espece : bigint(20)
§ mesure2_unite | intil1) M erdonrance ; tinyintik) 7 Date_nalssance : date o taric
+ mesured_remarque : text | u dureeTaitemont | : intt11) & Sexe : erumi M, nd} | @ Id_APAFIS - varchar(20}
w mesure3_vakur ; bagint(20) o nomMadicamant : varchar(S0} 7 Date_sevrage - date 4 iel_perzonnel - biginti20) |
& mesured unite : intf11) | =1 IotMedicament : varchar{50) = Remarques : text # fonction_type : enumi'concepteur”. apphcateur’) |
& mesured_remanue ; text u valeurPosalogie - int{11) _
| w mesured_valeur : bigint{20) | iR clogie Rt LAy, F:
{ & mesured_unite : int(11) w changementLocalisation ST : tinyint(d)
. o remarguaST - text
o J1: tinyintia)
u 2 - tinyintid)
# J3 - tinintid)
u M - tinyintl2)
w5 - tiryintid) - Personnel |
w J6  tinyintid) _personnel : bigint{20}
4 unite_nom ; varchar{ 20} u [T < tiryint{d) + Nom : varchar(50)
. - )82 bnyintid) h'vnam varchar(30)
W9 : tinintid)
4 J10 : tnyintid)
u J11 ; tinyintid)
W12 inyinkia)
W J13 : tinyinttd}
w18 kil

o i0_comportemant ; bigint(20) [
o iption_ :

u ciseau - tinyinti4)

| mammifere : tinyint(d} | Y w id_persanned : bigint{20}

u insecte : tinyint(d) \\ |7 date_incidentDeSante : date
i _u\n!_l?_: lﬁmmm | u id_comportesrent | bigint20)

CONCEPTUAL SCHEMA FROM THE

|
4y idl_personnel - bigint(20) v i animal : wmmo |

%
— —'—‘. aspectMorphalogique : bigink( | |
uﬂ e SR e ::'.M k[2:1. 20 | date_exparsmenitation : date \ l‘ IR JOCEERMICH: . A CVBaDe DATABASE
2 i aw«wrpmleww alg-nuzm Sorbe : Ho 1518 ABRFIS - varchiarta0) ) € u id_personnel - biginti20) |
un id_maladie ; bigint(20) :“‘: B St -1. e iz © Bigink( 20 |

4 remarquesids : text
| 4 conclusionlietn ; axt

u olseau - tnmnma:l
# mammifere : tinyint(4)

(1) *

u ion_anatomie : al
e L Bints | = oiseaus : tinyitca) Maladie |
e L | & rammiene : Bkl 20 4 type_lieus - zot{'DEPE_box’ DEPE_courette’ DEPE_exteriour’,'Hars DEPE')
| w nsacte 1 tinyintid) |5 description_matadse  varchar(s0) | | moem_usuel : text |
. reptile duld_n_lml : u oSy : tinyint(d} = toardonnees_GPS : text

| 1 mammifore ; tnyingig) | ¥ id_groupeProcedure muu:
| insecto - tinyinsié) | | 2 o, groupeProcedurs : varchar 503 |

| reptile - tinyintl4) |



» id_personnel : bigint(20)
| 9 date_prelevement : date
nnomm timyintld)

Oo
| il_aturaEntree  bigint 208
Jmﬂ_nmnim varchar{50)

inki 201 P’\\

< warchar(50)

© oo Origin

i_personnel : bigi ;
"\ 7 date_marquage : a’b :
N, RAD: varchansol WS, | | i

Origine_LiouleCapturs - bignt(20]

remargue ;
u sang - tinyintld]

| & sang_remarque : varchari$0)

| & pois_plumes : tinyint(4)

4

|4 poits_phimes_remarque : varchar(50)
» hicpsie : tnyintd)

| s biepsie_remargue : varehar(50)

| teces : Bny!m:il

i anima : !
u id_pecsannel : biginnizo)  *
= date_mesure : date |
& mesura_poids_g : bigint(20)
& mesurel_remamue ; text | @
# mesure]_valeur : biginti20)

o id_seinTrarement -

 Hnyint(d)

[‘.. mesurel_unite :int{11) |
= miesure2_remarque : text

» mesure2 valeur : bigint(20}|
{ & mesurez_unite ; smt{11}

< mesured_remarque : taxt |
I mesure3_valeur ; bagint{20)
{ & mesure3 unite : intf11)
(= mesured_remarque ; text

¥ id_animal : bigint{20)

o id_personnel | bigint(20)
= dateDebut ST : date

u ordennance ; tinyintid}

u durmeTraitement | : inti11)
2 nomMedicament : varchar{50}
2 lotMedicament : varchar{50)

" uleromlqu int{11}

| mesured_valour : biginti20)

{ & mesured_unite : inti11)

 J1 ¢ tiryintid)
u 2 - tinyintid)
n J3 - timyint{d)
W J4 - tinyintid)
W J5 © tinyint(d)
w J tinyint{d)
W 7 : tinyint)
W JB - tirnyintd)
3 tirgrintid)
W J10 ; tinyint(d)
¥ J11 ; tinyintid}
 J12 : tinyintid}
W J13 : tinyint{d}
|0 J14 : Brinkidh

i inkr11)
o nomenclature : varchan 10}
4 unite_nom ; varchar{ 20}

4 Id_compartement : bigint(20)

u s :
# oéseau © tiryinti4)
| mammifere : tinyinta} |
# insecte : tinynt(d)

| e |

Oe -ooa
@ id, awwpm‘ﬂ'ﬂlﬂ eln-nuzm

% & id_persannel : bigint{20}
\\ |7 date incidentDeSante - date
u id_comportement | bqumﬂoh

M m anatormis : Bgint[20)
u id_maladie ; bigint{20)

u olseau - mwmmd:l
# mammifere : tinyint4)

4 remarquesids : text
| 4 conclusionlietn ; axt

@ itl_animal : bigint(20)
o numess_DEPE : varchar(50)
= Bagun : varchar(30)
2 RFID - varchaa (500
u id_espece : bigint(20)
\ 5 Date_nalssance - date
\ @ Sexe : enum{'MF, nd’}

Y 7 Date_sevrage - date

= Remarques : text

| Nam : varchar(50]
= Proncm ; varchar(30)
| Actif ; tinyint(1}

| T date_experimentation : date
| & _APAFIS ; varchar(20)

u insecte : tinyint(4)

& | & oiseai : tinymitid)
AT D

 mammifere : tyint{d)
| m nsacte © tinyingid)

| u viseau : tinyintid}
| mammifere ; tinyintidl
| u insects - tinyineid)
| reptils - inyintid)

|2 deseription_malase : varchar(50) |

4 id_groupeProcedure - int11)

He o Espece
| 0 id_espace : biginti20}

w id_classe - bigint{20}

= Mom_commun : varchar{50)

| o Autorisation_maintien_elevage : tinyint{1) |

| 4 Contrainte_generationnelle : tinyint{1}

{ 1D _pere : biginti20)

|2 Nom _classe : varchar30] |

L i-s'clu;o- bigi

| affectation : biginti20) p

' 4 it animal : bigint{20] S
=i id_APAFIS : varchar(20]

| affectation_date : date
Versian : int{11)

?.umn - varchar20)

& Pause : tinyint1l} |
= Deseription : text

Lisu : set{ Hibergés' Non hébergds') |
Varsion  int(11)

/ | 7 Date_depot - date |

- Date_CAEMEAS : dato

|-n Dake MERS : date |
u Disree_ans : int{11}

| 5 Date,_ debut - date |

| 2 nom_groupeProcedure : varchar S0}

|4 M_APAFIS  varchar{ 20}
 id_personned : bigint{201 |
@ fonction_type | enumi‘concepteur spplicateur’) |
l‘ Wergion © .ﬂsll_}

DEPARTURE

it Sortie

| = date_Jocalisation : date
i id_persannel : bigint(201 |
4 el tieuix : bigint(20] |
g
1 Boux Mzo}

4 nom_liew - varchar{50}

& type_lieun - set{'DEPE_bax', DEPE_courette’, DEPE_exteriour’,'Hors DEPE')
|2 nom_usuel ; text |
= toordonness_GPS : text

\ﬂ. i aimad s bigini20) |

| u Nb_proc_legere ©int(11)
| Mb_proc_madaree : inti11) |
# Nb_proc_severe : Im[ii!

Mbs_animaux_provu : varchar{10)
Nb_snimaux_utilises : varchar(10] |

CONCEPTUAL SCHEMA FROM THE

CyBaDe DATABASE




CyBaDe relational SQL database

G s L 30U Becbwcter e e ot Erprer 2 Oprsons . S PROJECTS
Récentes  Préfiéries u et pa . s grilles 'deition, les Bers Eiter, Copier o€ Supeimer pavvent provoguet un rlidtat indiainble. o i H i
3 * dashboard with active projects
o Bgnes M- g ' RFID... - RFID...] * . . .. .
N e e e e R number of days until project previsional end with
 Naurvele tabla e T .
4 ActesCurgicaus Cltfriieel Correspondlng Conceptors
« i o w0 | . .
. Anats
it * total number of animals affected to a project
1 Aaprctiiarshaiogiue iy
i Che Merm  Pere  Saxe Datosevage  enires date  mom ataretntree * status for each project (pause)
- ClanseProcedune BEO000ETST 13.0161 130631 W ML 2014 essance
P Wl BOGSTE 0140325 Maisance *
b DAP 5 TS02TBEO000TSH 1130681 F AL 0146325 Nammoce oo
s ::umm 5 BT riEesEN wd WIEITE Mabssace
_: Ei::. T0QZEL000028E89 CONSERWATION 0080323 D652 M ML 201483-2% Nasssance
- Brude i a3 EoEI M kil 0060325 Wamsancn
1 Expesimentation RO 2azee00008887 HosaM ML 20040325 Mamsance
¥ Fonction i RO F50UIBEON00ERSE CONSERVATION 130852 F WAL WIALIIS  Masace .
: mx O TS02TBE00DIHER Mamster CONSERVATION 130652 M LT 20148325 Nassance AN I MA Ls L]
i GronpePradidute P Hamster HINIF MRL 20140325 Mamsance . .
DS ; ey nasie 140325 Mo * animal logbook with all events (entrance-departure)
:“L;:' 3 Harmster mesIE il WI40325  Maimsance * . .
3 Localation y s ISOTB000NSSE  Harmster nesIM Ml N44325 Naissance care & treatment (#days & momtormg)
- log_operations Fi 13E5L1 M ML 0140335, Massasce
::""‘* 1 RFD FS0RTBEOO0IETED CONSERNATICH 2 138541 F M 0140375 Nasmece * breeding (lineage table and birth = entrance)
b My ) DEMI M AL 20140325 Nassance
« Nature€nires ) [T TOITBO000RTS  Mammster DO eI Y M 0140325 Mamsance * i
r;-_v;:%w - 3 RFD Harm 130732 138541 F L 0140335 Naimsace accomOdatlon management
=i r_LieuDeCapt -~ b S -
0 130732 138541 F ] 20140325 Nanisance N N N N
4 fem ; e iy o A T A Wi * pehavior / illness / anatomy according to animal
I SeanTragersent AFD Hamster NSESVATION 138071 139251 M MAL 20148326 Nussance I | b . d . . |
:5""" al, PO Hatmster ConsEmynon B LT U AT Y 1LEII Natsance Class (mamma , pbIra, InseCt: reptl e)
T D Harnstet CONSERVA 1mELE MU 140326 Massance *
u) O 2 Hamszer C F P10 F AL 0180326 Nansasce e
7 RFID ¥ Q0002263 Hamster CONSERVATION 1 ML 2014-03-26 Nassance
:::;:W*""ﬂ."zmm"‘ f_ [ Sutcocher  Awecis sefection Edte Bl @Spprimer il Egorte
[ 17,03 %5 anm DAR par-annde << < > >> []fotalicher | Mombendelignes: (25 - Fitreries lgnes °
- 04_Registre-anim . I
b . _ PEOPLE :
Do lmidh e tats de 1a requite SELECT “id APAFIS', CASE WHEN 'Date ministere’ IS WULL THEN *(1]1Dépaséa’ WHEN - . .
B el e Date sinistere’ IS HOT NULL AND 'Date debut’ IS NULL THEN '(2)Autoriste’ WHEN NOW) >
_:‘;zimm I B Copinr darrs le pretie paers o Expoctar g, AR e Graghi Date ministere’ AND ‘Date fin' IS NULL THEN *{3)Active’ WHEM NOW|| > InVOIVment and r0|e In eaCh prOJeCt
= i DAPal L Date_fin_previsionnelle AND "Date fin" IS WULL THEN ‘(dJA-finir' WHEW "Date fin' IS HOT * . . . . . .
3 cospersont e — VUL THER * (S Terninée- ELSE “Autre statut’ BND AS Statat, DAP.Description, association with an event during animal life
i nfomation, schema i concat_especes.concat especes AS Especes, T3 Responsabilites.concepteurs,
s ) Segnet vesibie pour les autres ctiaateurs T3_Responsabilites. ap ateurs, "Lieu', "Version', 'Date depot’, "Date CE°, *
Date ministere’, ‘Date debut’, DATE_ADO(Date debut, INTERVAL Duree ans YEAR! AS
I o AT Date_fin_previsionnelle, CASE WHEN ‘Date fin' IS WOT MULL THEN 'OVER' ELSE
e s 2, e s DATEDIFFDATE ADDDate debut, INTERVAL Duree ans YEAR), MW || END AS Wb_jeurs avant fin,
Date fin', 'Appreciation’, ‘b animsux prevu’ FROM ‘08P LEFT JOIN T2 Responsabilites
wsing (id_APAFIS! LEFT JOIN concat_especes using (id APAFIS! ORDER BY "Statut’ ASC, CASE

WHEN Nb_jours_avant_fin REGEXP {D-0]+3' THEN CAST(Nb_jours avant fin AS UNSIGNED ELSE 0
EHD ASC, CASE WHEN Nb_jours avant fin REGEXP '*[8.81+5' THEW & ELSE 1 END Asd]:




The web interface for data collection

b(‘- \}-t\t hf‘.- >’ 8 b
a8 ' P o e L
A SR

Bienvenue, Administrateur!
Date : 2024/10/11 16:12:4%

Bienvenue, Administrateur!
PHP Date : 2024/10/11 16:17:26
Javascipt

Accueil > Enregistrer > Animal > Sortie > Nouvelle Sortie Accueil > Enregistrer > Animal > Evénement

Choisir une espéce : [GENETTS v

.
Date de sortie (") : SR RCTEECCR=] 2 m Od es . Choisir les animaux de cette espéce pour lesquels vous souhaitez créer un événement :

m * Consu |tat|on Sélectionner/Déselectionner les animaux
RRRitaL () NPanimal : |12.285 ET/OU N* transpondeur : * Modification Choix N°DEPE ¢ N°RFID = Neaparis ¢ Datede Espéco

=us> Informations complémentaires :
Espéce ! Date de naissance :
Pére: .
N° APAFIS be plus récent: 3 sections :

* Project 12.309.7
* An i m a | 12.2680.7 COMNSERVATION 2012-03-09 Hamster }

Tous || Coché
Non Coché

COMSERVATION 2012-03-12 Hamster

Nature de la sortie {*) :
Destination (*) :

12.280.8 2012-03-09

COMNSERVATION Hamster

* People

12.281.6 CONSERVATION 2012-03-09

=== [nformations complémentaires : Hamster

Mature de 'entrée :
Origine de l'entrée : .
_ Localisation la plus récente : ﬂ Export : Choisir un événement & enregistrer:

* pdf

Autorization &

{*): champs obiigataires authentification




The web interface for data collection

Unité

HAMSTER1 DEPE-T:

HAMSTER1

vhade-Test

Ophtalag (Lot A3257510-1]

MODIFIER SOIN / TRAITEMENT :

Numéro DEPE : HAMSTER1
Date de début du Soin / Traitement : 2024-10-08
Durée du traitement (j) : 5

¥ 2024-10-08
B 2024-10-09
¥ 2024-10-10
B 2024-10-11
n

2024-10-12

Mettre a jour



Perspectives & sharing

RELATIONAL SQL DATABASE :

~ Audit (insert, delete, update queries)
X Skills booklet with expiry dates

CyBaDe WEB INTERFACE :

~ Beta-test since 2024-10-01 !

X Symfony framework

X UX/ UI evolution (mobile device, ...)

XInteractive structural view from the facility (rooms, birdcages, ...)
X Animal PDF logbook

Make things different ?
UML conception (use case / activity / sequence) as a 1st important step
« Ah, but I didn't tell you that ... » syndrom

Open Science / FAIR :
Vv Production & test servers

Vv Use of Git and IN2P3 GitLab
~ Will be released under GNU GPL v3 licen
X Moove to a public repgsi




Data collection in the field with digital tools

By hand
In the field:

Back to the lab: re-writing in xls

Global view on all parameters
Double backup (hand + numeric)
Cheap

Time-consuming (re-writing)
Notepad, pencils ...

Weather / night conditions ...

\_ Multiple instruments (GPS, ...)

O

N/

O

©
o

Using digital tools
In the field:

Back to the lab: csv/xls export

(" Data structure & quality
All-inclusive (GPS, pictures, ...)
No need to re-write
\_ Easy to handle / transport
[ Segmentation in several screens
Data sending errors
Training
\_ More expensive (material)




Data collection in the field with digital tools

Ok s & TRIcKs @ Don't do it on paper

ﬁ R . * Make it location smart
a Best practices for data collection: ‘ ; " * Planitonamap

Field D.ata * Make it easier for the field team
Collection B

BEST PRACTICES

Do it in real-time
* Referenced in a DMP

N
« w3 Q v, OX
Cyber Earth QGIS KoBo
Tracker SMART Ranger QField ESRI ToolBox ODK

https://cybertracker.org/




CyberTracker from
the App store

Data collection in the field with digital tools

2. Design the different screens from the App

Ew-

0 & owsekerwiiog

Sereen
[T SurviMesanges 2004
[ Observatew

= [ Ske

1. Install

= PDA »

= Zoom 100% ~

* Mesanges 2024 +
— —_— i | T )| o —
b i L | o > o
Mew Screen  Mew Subscreen  Delete Screen | Edit Application  Manage Applications | Layout Mode TestRgn  Publish

Properties
Sciean
Hame Sumvi Mesanges 2024
Image
Image
Mema
Algrenert Left
Caption Cotle apphc stion et
diédida & la coecte des
dornées pour be projel
Meésanges de DEPE
Font Anal 108
Havigaton
Shaw back a
Show GPS a
Show nest [-]
Show options a
Show tave 1 o
None)

Clck: on & property sbave b sew & desciplion

Suivi Mesanges 2024
Cette application est dédiga a la
collecte des données pour le projet

Mésanges de DEPE (campagne

2024).

247 nichoirs sont suivis sur 10 sites
} b Camia spplice

permet de consigner les
abservations et mesures lides aux
actions sulvantes: visite, éclosion,
abandan, baguage, contidle,

repiise ot tentative de capture.

5. View the field observations in the MySQL

database and use GPS coordinates to build maps

3. Flash the QR code with the mobile device

Pubkeh Agpbcation *

Fubslishing will applcation o & publec server. Usors can inatall it by
seanning the R code ar opening the link. While the link is sot discovernble an e
intemat. anybody can download the apphcation.

. = Hr-rge L ciaic
Coastor emsal ke bt kubrighe erra b
Datsupkond  Uner - Sene Diata bom Opiurs
\ Fubsh Lrogihn

A\ Lot e 1471/200% 10014




(

Acknowledgments :

All the DEPE beta-testers :-)
The great SCIGNE and IPHC-IT teams !

Open Science & FAIR principles

Databases with an
access through web

To summarize ...

Data Management Plan

Public repositories (DMP)

interfaces E CyberTracker}>
= C=—1J\
= -
Preserve g
Anticipate ! Process 4
* Workflow optimization
(Python script/notebook)
Vms on the SCIGNE cloud (Rstudio,
' —] JupyterHub, segmentation analysis)
LRI
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