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Context — We need Atomization

Currently, in ecology ...

One R script for one input datafile

,airection= wiae )
tab[is.na(tab)] <- 0
# filename <- "touverunnom”
# chemin <- paste(rep,filename,sep="/")
# write.table(tab, chemin)
colnames(tab) <- sub("nombre.","",colnames(tab))

return(tab)

## sous jeux de donnees si choix d espece d annee ou d un pourcentage de carres
makeSousTab <- function(tab,vecSp=NULL,echantillon=1,
methodeechantillon="carre"” ,vecannees=nuLL) {
cat(” -- Fabrication du sous jeu de donnees --\n")
flush. console()
## reduction de 1a table a certaine espéces
if('is.null(vecsp)) {
cat(" selection”,length(vecsp), espece(s):\n -> ")
cat (vecsp)
cat("\n")
tab <- data.frame(carre = tabScarre,annee = tab3annee,tab[,vecsp])
colnames(tab) <- c("carre”,"annee”,vecsp)
}
## reduction de la table pour certaines annees
if('is.null(vecannees)) {
tab <- subset(tab,annee>=vecannees[l] & annee <= vecannees[2])

## reduction de la table par une proportion de carre suivie
if(echantillon != 1) {
if(echantillon < 1 & echantillon >0) {
nbinit <- nrow(tab)

if(methodeEchantillon == “global™) {
nb <- round(nrow(tab)~“echantillon)
cat(" echantillonage”,echantillon*100,

"% des donnees par la methode",methodeechantillon,”\n")
cat(" -> conservation de”,nb,"lignes sur”,nbinit,"\n")
flush. console()
tab <- tab[sample(1:nrow(tab))[1:nb],]

} else {
if (methodeechantillon =="carre"”) {

cat(" echantillonage”,echantillon*100,

"% des carrees par la methode",methodeechantillon,”\n")
nbcarreinit <- length(unique(tabscarre))
chat=sample(unique(tabicarre),

length(unique(tabscarre))*echantillon,replace=r)
cat(" -> conservation de"”,length(chat),"carrees sur",

nbcarreinit)

tab=subset(tab, subset = carre %in% chat)

cat(" (",nrow(tab),” Tlignes sur ",nbinit,”)\n",sep="")
T else {

stop("Methode d echantillonnage non reconnue™)




Context — We need Atomization

Currently, in ecology ...

One R script for one input datafile

,airection= wiae )
tab[is.na(tab)] <- 0
name <- “touverunNom”
in <- paste(rep,filename,sep="/")
write.table(tab, chemin)
colnames(tab) <- sub("nombre.”,"", fmes (tab))

return(tab)

## sous jeux de donnees si choix d espece d annee ou d un pourcentage de carres
-maEegous+aE == TUNCLION(LaD, vecsp=nuL L, ecnanty I'l_l_bﬁ_on 7
methodeschantillon="carre",vecannees=nuLL) {
cat(" -- Fabrication du sous jeu de donnees --\n")
flush. console()
## reduction de l1a table a certaine espéces
if(lis.null(vecsp)) {

cat(” selection”,length(vecs ece(s):\n -> ")

cat(vecsp)

cat("\n")

tab <- data.frame(carre = ta e,annee = tabSannee,tab[,vecsp])
colnames(tab) <- c("carre","” ", vecsp)

}
## reduction de la table pour certaines annees
if(!is.null(vecannees)) {
tab <- subset(tab,annee>=vecannees[1l] & annee <= vecannees([2])

" . P 1 L - "

if(echantillon '= 1) { o
if(echantillon < 1 & echantillon >0) {

nbinit <- nrow(tab)

if (methodeEchantillon == “global™) {
nb <- round(nrow(tab)~“echantillon)
cat(" echantillonage”,echantillon*100,

"% des donnees par la methode",methodeechantillon,”\n")
cat(" —> conservation de",nb,"lignes sur” nbinit, "\n")

Tlush. console
tab <- tab[sample(1:nrow(tab))[1:nbl,]

} else {
if (methodeechantillon =="carre™”) {
cat(” echantillonage”,echantillon*100,
"% des carrees par_ga methode"”,methodeechantillon,”\n")

nbcarreinit <- lengt

chat=sample(unique(
Tength(unique (€

cat(" -> conservj
nbcarreinit)

tab=subset(tab, subset = carre %in% chat)

cat(" (",nrow(tab),"” lignes sur ",nbinit,")\n",sep="")

} else {

e(tabscarre))

agre),
e))*echantillon,replace=r)
g/ de” ,length(chat),"carrees sur",

stop(“"methode d echantillonnage non reconnue")

With Galaxy...

Several atomized R scripts for
several input datafiles
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Context — We need Sharing & Generalization

Toolshed

participation
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Context — We need Sharing & Generalization
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And some trainings! => https://training.galaxyproject.org/

° Galaxy Training! & Contributors BB Languages ~ (@ Help ~ 1 bxras ~ Q, Search Tutorials

Climate

Learn to analyze climate data through Galaxy.

You can view the tutorial materials in different languages by clicking the dropdown icon next to the slides (%) and tutorial (CL) buttons below.

Requirements

Before diving into this topic, we recommend you to have a look at:

« Introduction to Galaxy Analyses

Material Qlsearn

Input

Lesson Slides Hands-on Recordings dataset Workflows
Introduction to climate data - ®
Functionally Assembled Terrestrial Ecosystem Simulator (FATES)
—_—— W o - W~ k]
[ interactive-toos | w ® 0 <
Functionally Assembled Terrestrial Ecosystem Simulator (FATES) with Galaxy
Climate Jupyterlab o -
| interactive-tools ‘
Getting your hands-on climate data o - 18] <
Pangeo ecosystem 101 for everyone - Introduction to Xarray Galaxy Tools @ ® O
. 7 - o - me- <
[panges |
Pangeo Notebook in Galaxy - Introduction to Xarray =) ® O

@ - o - W k] <
[ pangeo | [ interactive-tools | [ jupyt | [Jupyt |
Visualize Climate data with Panoply netCDF viewer = o

| interactive-tools ‘




And some trainings! => https://training.galaxyproject.org/

° Galaxy Training! & Contributors BB Languages ~ (@ Help ~ 1 bxras ~ Q, Search Tutorials

° Galaxy Training! & Contributors BB Languages ~ (@®Help = 1% Extras ~ Q, Search Tutorials

Climate

Learn to analyze climate data through Galaxy.

You can view the tutorial materials in different languages by clicking the dropdown icon next i E CO | 0 g y

Learn to analyse Ecological data through Galaxy.

Requirements

S . . You can view the tutorial materials in different languages by clicking the dropdown icon next to the slides (W) and tutorial (B1) buttons below.
Before diving into this topic, we recommend you to have a look at:

« Introduction to Galaxy Analyses

Requirements
M ater| al Before diving into this topic, we recommend you to have a look at:
¢ Introduction to Galaxy Analyses
Lesson Slic
1 Search x
~ Material @
Introduction to climate data S
Lesson Slides Hands-on Recordings Input dataset Workflows
Functionally Assembled Terrestrial Ecosystem Simulator (FATES) c
" |
[ interactive-toors | Biodiversity data exploration o - [ LR D <~
Functionally Assembled Terrestrial Ecosystem Simulator (FATES) with Galaxy
Climate JupyterLab
7”1 Compute and analyze biodiversity metrics with PAMPA toolsuite o - | [Rd L] <
| interactive-tools ‘
Getting your hands-on climate data
Metabarcoding/eDNA through Obitools o -~ - k] <
Pangeo ecosystem 101 for everyone - Introduction to Xarray Galaxy Tools c
) L .
| pangeo | RAD-Seq de-novo data analysis O - o <
RAD-seq -
Pangeo Notebook in Galaxy - Introduction to Xarray o
| pangeo H eee T ||J oyt H‘ oyt | § RAD-5eq Reference-based data analysis a - ) <
RAD-seq -
Visualize Climate data with Panoply netCDF viewer
| AT S ‘ RAD-Seq to construct genetic maps o - o <
RAD-seq -
Regional GAM o - 1] <
Species distribution modeling o - <

| interactive-tools |




Galaxy-E Killer workflows

e Biodiversity exploration tools
* Biodiversity metrics & indicators production

e Dealing with GIS and netcdf files on Galaxy-E



Biodiversity exploration tools
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iodiversity exploration tools
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Dealing with GIS and netcdf files

Fouilloux et al. EGU22 Pangeo for everyone with Galaxy

A “Classical” data processing:

Sampling sites information in GIS data file
(often shapefile)

Environmental information in netCDF file

£ Galaxy / Ecology l Il B2

Create a file with environmental oo s
. . . . Shapefile (sample sites) + netcdf (environmental data) - Xarray and GIS data handling and visualization’ rd SHN T A - B |
information on sampling sites! - |
Visualize maps of environmental E—
ing si |
parameters on sampling sites S _ |
ks -//_ 75 - w LA |
i s |
|
|
= *

Until now: R + QGIS + a lot of manual manipulation
Now: a Galaxy workflow mixes scripts, GDAL & Xarray tools making it easily accessible and (re)-
runnable.



Pangeo for everyone through Galaxy

Galaxy open-source platform for FAIR data analysis offers:

- Pangeo notebook deployment (local dask) available
to everyone (free registration);
- Pangeo Galaxy Tools for fully automated
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Pangeo for everyone through Galaxy

Galaxy open-source platform for FAIR data analysis offers:

- Pangeo notebook deployment (local dask) available
to everyone (free registration);

- Pangeo Galaxy Tools for fully automated
workflows;

= GUI for users with no programming skKills;

- Self-Paced Learning material and organisation of
online training events with the Galaxy Training

Network; =

-> Training Infrastructure as a Service is a free and =—
ready to use with private queues where only e R ——
training’s jobs run. — e SRR

w5 [ 395

Amazing basis for cneosc | rar-
PNDB / Galaxy-E work for next months
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Essential Biodiversity Variables workflows

Composition Especes - Especes - Composition de  Fonction de Structure de
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EBV workflows: STOC https://bit.ly/3AdFDFK

ST("( : Biodiversity data

Input file

SUIVI TEMPOREL DES OISEAUX COMMUNS ¢

B @ DO Notabular dataset available. - B

Population count file, with location, date, species and abundance.

Preprocess data
STOC preprocess population data
Fi Ite r_ d ata QOutput file from the ‘Preprocess population data tool’

I STOC Filter species with rare and low abundances

\1' . Species - population

3 Analyze species abundance

Filter species with rare and low abundances (Galaxy Version 0.0.1) 17 Favorite = Options

Preprocessed Stoc input file

U M S s
PATI?J MOINE
NATUREL

B @ [0 Notabulsr dataset available -l &

fion by ion 0.0.1)

Yearly variation dataset

Estimate variations per specialization group

‘B © D | Notsbuar dataset avallable.

Qutput from the Estimate temparal population evoution by species’ ool
Global tendencies dataset

12-

Generalists +22%

B © | & | Notabuisrdotasctavaiiable.

Output from the "Estimate temparal population evoution by spedies’ tool

Spedies file
10-
STOC Temporal population trend indicator Forest env. 0% i spicies ccentic v spetabzatos

v Toutes sp -15%

Builted env. -29%
06- i

Agrlcultural env. STOC Estimate species population evolution

-38%
1650 1995 2000 2005 2010 2015 2020

Year

“¥E 1500 volunteers




EBV workflows: PAMPA wwz.ifremer.fr/pampa

-~
Existing accessible & reuseable Biodiversity data
Galaxy tools
convert / concatenate / Column J'

Regex Find and Replace / Merge
Columns / Filter / Count / Regex Find
and Replace / Advanced Cut

-——m.#—
to g S e R L

Data selection f

.....

Calculate community metrics from abundance data
_* Compute —
community metrics

Metric ~ site + year + habitat

. - Compute Bl GLM on population
. psﬁﬁjféc;n population metrics metrics

— e e

Time-series plot
from GLM results

nnnnnn
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Calculate presence absence table from abundance data Computs GLM on population diats with seleched interest varishies




Essential Biodiversity Variables workflows

Help BONSs to identify gaps & reuse EBV workflows

Help production and reuse of peer-
reviewed Ebv workflows

Derived & modelled

Raw data ~ EBV-ugfable EBV-ready
aff EBV data

&

6. Check data quality and clean
data (errors, outliers, dupli-
cates etc)

..................................................................

Kissling et al. 2017 Biol. Reviews

é & | exhaustive vision
of monitoring

Have an

programsto

identify gaps ?

Zi.= | Derived & modeled EBV file




Essential Biodiversitx Variables workflows
Global Open Science Cloud (GOSC)

Help BONSs to identify gaps & reuse EBV workflows Case Studies

‘ ‘ FAIR ...
Amazing basis for EBVOSC TR e BATA
PNDB / Galaxy-E work for next months @3 5o

Do you think this can help create a national biodiversity
network on your country (Germany, Australian, ..) ? Contact us!



Not only for data analysis

=> Also for Research data management



Ecological research data management

# Get species occurrences data from GBIF, ALA, iNAT and others (Galaxy Version 0.9.0)

Scientific name of the species

Genus species format, e : Canis lupus
Data source to get data from

[ select/Unselect all

Any combination of gbif, bison, inat, ebird, antweb, ala, idigbio, obis, ecoengine and/or vertnet

Number of records to return
500
This is passed across all sources

Email notification

@) No

Send an email notification when the job completes.

Get species occurences data

What it does

Search species accurences across a single or many data sources.

Convert

Import Biodiversity
occurrences data

metadata

# xmistarlet convert a metadata XML file in one standard to another (Galaxy Version 1.6.1)

input xmi file to convert

] O 18: xmlstarlet on data 2 and data 17: Converted xml

A xml file corresponding to a xsd

input xs| convertion file

D © 0| 2iso2emlallin_onexsl

schema you want to convert in another.

A xsl file describing the mapping between a first xsd specification to another

Email notification

@) No

Send an email notification when the job completes.

© what it does

This tool converts a xmi file to another using a xsl coversion file to specify the translation to be done, from a wsd schema to another.

Inputs

A xml metadata file using a standard (for exemple EML, 1SO18115,..) and a xs! file describing the mapping between the standard terms from inf

searched output standard.

Outputs

A xml metadata file using a new standard (for example IS019115, EML, ...).

Search @

Generate
metadata

MetaShARK

Generate Metadata from data using

Upload data an metadata

Filter by:

>

>

8 Data attribute
Data files

& Creator

9 Year
Identifier

sh Taxon

@ Location

& Access

versité Data Catalog

Datasets 1 to 25 of 68

n 2 3 Next

Camille Leroux, Christian Kerbiriou, Isabelle Le Viol, Nicolas Valet, and Kévin
Barré. 2022. Data from: Distance to hedgerows drives local repulsion and
attraction of wind turbines on bats: implications for spatial siting. PNDB
Data Repository. um:u 5 ] 4

75d-1707-41 3489b2d4e

Constance Blary, Kévin Barré, Christian Kerbiriou, and Isabelle Le Viol. 2021
Assessing the importance of field margins for bat species and
communities in intensive agricultural landscapes - Data. PNDB Data
Repository. urn:uuid:cb1 116, 3
e R 9

Lorraine Coché, Elie Arnaud, Bouveret Laurent, Romain David, Eric Foulquier,
etal. 2021. Kakila database of marine mammal observation data around
the French ar of in the AGO, y - French
Antilles. PNDB Data Repository. ¢ k

Institut de Recherche pour le Developpement, UMR DIADE, France .,
SouthGreen Development Platform, Agropolis Campus, Montpellier, France .
Africa Rice Center, Benin ., CEA, Institut de Biologie Francais Jacob,
Genoscope, Evry, France ., CNRS, UMR 8030,Evry, France ., et al. 2019,
African rice population genomics dataset or title of the article : "The Rise
and Fall of African Rice Cultivation Revealed by Analysis of 246 New
Genomes". PNDB Data Repository. doi:10 2
o R

B Google!

EML standard

S SUMMARY ABOUT Jump t
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SIGN IN
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Ecological research data management

# Get species occurrences data from GBIF, ALA, iNAT and others (Galaxy Version 0.9.0) RS

Scientific name of the species

Genus species format, e : Canis lupus
Data source to get data from

O select/Unselect all

Any combination of gbif, bison, inat, ebird, antweb, ala, idigbio, obis, ecoengine and/or vertnet

Number of records to return
500

This is passed across all sources
Email notification == ;
@ Ne " 4 ﬁ
Send an email notification when the jo : :
"

I ) Group on Earth Observations
Amazing basis

O  Biodiversity Observation Network Data.NEg
PNDB

Galaxy-E work for next months
C B o
—

#~ xmistarlet convert a metadata X

Get species occurel

What it does

Search species occurences across a sin;

input xmi file to convert

[k} o 18: xmistarlet on tata 2 an0 bata 1 /2 LONvelled X ) ) o e -
» BB Data attribute attraction of wind turbines on bats: implications for spatial siting. PNDB Sreenland % ; |" b
i urn:uui 75d-1707-410-8fe6-5613489b2
A xml file corresponding to a xsd schema you want to convert in another, Data Repc;sltory. umn:uuid:4267¢75d-1707-4110-8fe6-5e13488b2d4e £ Sk Sweden
input xs| convertion file > Data files ; Finjond
o Norway
D D o 2:iso2em|_all_in_onexs| » & Creator Constance Blary, Kévin Barré, Christian Kerbiriou, and Isabelle Le Viol. 2021 i
Assessing the importance of field margins for bat species and
A sl file describing the mapping between a first xsd specification to another » £ vear communities in intensive agricultural landscapes - Data. PNDB Data United™Denmark
Email notification Repository. urn:uuid:cb19 -d0e3964c4b79. ealand Kingdom sy o Belarus
o= ¢ Germany
@) No » Identifier + e Ukraine
Send an email notification when the job completes. 6 Austria
» & Taxon Lorraine Coché, Elie Arnaud, Bouveret Laurent, Romain David, Eric Foulquier, i Romania
et al. 2021. Kakila database of marine mammal observation data around Sl
+ Execute - 21y,
the French ar of in the AGOA y - French 1Spain
» @ Location ) ) L. e Greece
Antilles. PNDB Data Repository. doi:10.48502/8bb5-pk85. Portugal Turkey.
g
© what it does Q i Syria
» @ Access A Tunisia U I
This tool converts a xmi file to another using a xsl coversion file to specify the translation to be done, from a wsd schema to another. M°’°F°°
Institut de Recherche pour le Developpement, UMR DIADE, France ., Algeria
SouthGreen Development Platform, Agropolis Campus, Montpellier, France . Western Libya Egypt
Inputs Africa Rice Center, Benin ., CEA, Institut de Biologie Francais Jacob, pahiara Sal
B Genoscope, Evry, France ., CNRS, UMR 8030,Evry, France ., et al. 2019, Mauritania. ~
A xml metadata file using a standard (for exemple EML, 1S018115,..) and a xs! file describing the mapping between the standard terms from inp i 4 i 3 X e : s Mali Niger
African rice population genomics dataset or title of the article : "The Rise ,71 1 Chad Sudan
searched output standard. and Fall of African Rice Cultivation Revealed by Analysis of 246 New . . B:'a‘;i‘f)ﬁ
Genomes". PNDB Data Repository. doi:10.48502/xcah-3w89 Satellite Terrain  inea 1 |\ Nigeria Ethiopii
D Ghan:

Outputs

A xml metadata file using a new standard (for example IS019115, EML, ...).

e

B Google!

Keyboard shortcuts | Map data ©2022 Googl

N§§1J 1000kmi——1  Terms of Use'




Not only asynchronously

=> Thanks to Galaxy interactive tools GxIT



One specific workflow goal

Galaxy as workflow engine

CollTosts  Comwpands  Rubning  Fles 1]

Tabs

workflows (the async ones)

Interactive tools

class: GalaxyWorkflow

doc: cat doc

in:
L3 inputl: the_input

workflows (the async ones)

File Edit View Run Kemel Tabs Seitings Help

A Lorenziob < |

B+ X B O » 8 C G v Python 3
We explore the Lorenz system of ditferential equations:

Let's change (s, 4, ) with Ipywirigets and examine the trajectories.

_laranz
oz,

from lorens inpart =
weinzeractive(solve
W

sgma w00
beta 287

tha 2800

atgna=(2.8,50.8) , rrio¢ {8.2,50.01)

B larerz gy

£ dut solve_lorenz(signa=10.6, beta<f./3, rho<78.8):
“eeplot tian ta the Lorens differential o

mex_tine < 4.3
W30
' Fig = ple_Figure

e fig. s
ax.exis('e

return [ B}

hdl

PHINCH

Interactive Jupyter Notebook
GPU enabled Interactive Jupyter Notebook for Machine Learning

doc:- |
Simple workflow that no-op cats a file = -
tnputs- Interactive Climate Notebook
the_input:
type: File Interactive Pangeo Notebook
doc: input doc
outputs: RStudio
the_output:
outputSource: cat/out_filel o
st Pylron Interactive Jupyter Notebook
cat: ~ R R . .
tool_id: catl HiGlass an interactive Hi-C data visualizer.

OpenRefine Working with messy data

Ubuntu XFCE Desktop

Panoply interative plotting tool for geo-referenced data
AskOmics a visual SPARQL query builder

Interactive CellXgene Environment

bam.ichio visualisation

VCF (iobio) Visualisation

Neodj (Graph Database)

Phinch Visualisation

Paraview

Wilson Webbasad Interactive Omics visualization
Wiallace Webbased Interactive modeling of species niches and distributions

geoexplorer An interactive spatial analysis platform using ggvis and Leaflet

Ethercalc MetaSHARK radiant Data analytics using Radiant R Shiny app
Visusis targe bilogca datasets Generae Motadtafom data using
A e ML sandard

O ©
Wallace NG WI'SON

EtherCalc

VRM Editor intarative tool for creating Variable Resolution Mesh for NorESM/CESM
SimText Interactive shiny app to explore SimText output data

iSEE

metashark Metadata Shiny Automated Resource and Knowledge



One specific workflow goal

workflows (the async ones

& geoExploreR

Galaxy as workflow engine

'OPEN

Reﬁne Wpb A power tool for working with messy dats Dataset 000

: E ¢

Last modified Name 100,000 | »:

{ Proj 5 y - kS
Create Project M input tabular 300,000 Vi

Open Project 300,000
Import Project 300,000
300 000

Language Settings

1 Occ Data

Wallace  intro

Obtain Occurrence Data
Modules Available:

@® Query Database

O Userspecified

O Galaxy History User

Module: Query Databast

SPOCC : Interface to Species Occurrence Di

Choose Database
GBIF @ VertNet O BISON

Enter species scientific name

Chrysemys picta

Set maximum number of occurrences

Amazing for R Shiny apps!

Cofest « R Shiny » subject?

1000
o o B Upload E
[ X “ MetaShaRK

Download database occurrence localities (.csv)

Module Developers: Jamie M. Kass, Bruno Vilels, Robert P. Anderson

EML Documenta
o 63 EML Documen
MEXICO

Maximum size per file input : 2.0 GiB

coLOMBIA
Leaflet | Tiles © Esri — Esr, DeLorme, NAVTEQ, TomTom, Intermap, iPC, USGS, FAO, NPS, N
Community

P

Pole National
de Données de Biodive

MetaShARK  (Metadata  Shiny  Automated
Resources and Knowledge) is a tool designed for
ecology data description tasks. The tool relies on
ecology metadata standards, and mainly the
Ecological Metadata Language. lts vocation is to
allow any ecologist to fill in metadata for its
dataset to permit the understanding, resusability
and reproducibility of his work. But as metadata is
becoming more and more complex, this tool is
trying to get as user-friendly as possible.

EML

The Ecological Metadata Language has been

developped since 1997 from the work of Micl
et al.. Since then, it has been developped by the
NCEAS (National Center for Ecological Analysis
and Synthesis) and is mainly accessible through
sitory. However, MetaShARK offers
a documentation section dedicated to EML. Since
the 22.0 release, EML published an online

its github r

000,000

The application you are currently using is a front-
end tool for any user who wants to contribute to
DataOne node repository, also known as
metadata catalogue or MetaCat. To contribute to
a MetaCat, you need to login to the metacat in
which you want to upload your data package.
Then, it will be possible for MetaShARK to gather
the needed informations, as you will see while
using the app. The upload feature is accessible
from the Upload tab. It will require to have a

Spocc references = i ; documentation,  accessible  from the \written EML file available in this instance of
Package Developers: Scott Chamberlain, Karthik Ram, Ted Hart MetashARK is written and maintained by the o mentation tab. MetaShARK.
CRAN | documentation French National Biodiversity Data Hub (PNDB).
You can interact with the development team on
MetaCat & MetaShark

their git repository

About EML Assembly Line

)

Authorship

The EML Assembly Line package used in this
app and its children is the intellectual property of
the Environment Data Initiative (EDI). You can find
further details on thei

repository

Usage

EMLassemblyline is a metadata builder for
scientists and data managers who need to easily
create high quality EML metadata for data

familiarity with EML, is great for managing 10-100s
of data packages, accepts all data formats, and
supports complex and fully reproducible science

to-extraction of

publication. It
metadata, appends velue added content, and
accepts user supplied inputs through template
files thereby minimizing user effort while
maximizing the potential of future data discovery
and reuse. EMLassemblyline requires no

workflows. g EML best
practices, is based on a simple file organization
scheme, and is not tied to a specific data
repository.

(preface by Colin Smith, EDI)



One sEecific workflow goal

Galaxy as workflow eng What is making this guy ?

depositpl\otos



One specific workflow goal

Galaxy as workflow eng What is making this guy ?

Analysing audio files on Galaxy!

I3 save Selection Play audio: (selected) Playback Speed: &« >
Meta Information | 2 ® 0:11/011 o) e—— 1% - Reset Plot
Class Label Selection: Species Call Type:

Eurasian Magpie European Goldfinch House Sparrow

Bl Add category & Save to List
Type in additional category: =
B Remove category [ Delete Selection
i= Reset categories "D Undo Deletion
Additional Notes: Audio Frequency Range: Label Confidence:
0] 0
| . |



Not only for scientists

 Crowdsourcing through Galaxy webhooks

* Data / Biodiveristy literacy through Galaxy-Bricks



GaIaxx-Bricks

VlGIENATURE Galaxy for pupils |
Ew-w bricks.vigienature-ecole.fr

Effet de

: I'environnement sur les
‘. )} Question de recherche a Iaxy ’

oiseaux

* Importer des donnees BRICKS des oit X

q Manipuler des données : :
Bienvenue dans Galaxy Bricks ! Représenter (sur Résumer des données

Commencer une question de
recherche !

ondata3) =

a Représenter (sur Résumer des donneées

ondata3) = 1}

O

s —
—



GaIaxx-Bricks

VlGIENATURE Galaxy for pupils |
Ew-w bricks.vigienature-ecole.fr

Amazing basis for

Cofest « vue.js » GUI?




rowd sourcing through Galax

GAPARS project

<o S B ERRE IR 1Y

gy
Tools w L
seaech tools 0
Get Data

Collection Operations
GENERAL TEXT TOOLS
Text Manipulation
Filter and Sort

Join, Subtract and Group
Convert Formats
FASTA/FASTQ

FASTQ Quality Control
Assembly

NCBI Blast

RAD-seq
Metagenomic Analysis
Qiime

Mothur

DNA Metabarcoding
Statistics

Machine Learning
Graphy/Display Data
GIS Data Handling
Animal Detection on Acoustic
Recordings

Climate Analysis
Species abundance
Interactive tools

Preprocess population data for evoluton
trend analyzes

| worxrows

All worihows

MOODA concept (Massively Open Online Data Analysis)

Crowdsourcing with hoverflies (syphres) images from SPIPOLL project

SPIP@&LL

et 1T W INTITEEE T

@ Experiment!

Citizen Science Project

Help us identify the sex of these marmalade hoverflies! Look at the image, and then select a label below that you think fits best. These pictures are of Episyrphus balteatus which you can read more about on Wik

Likely male

Female

pedial

63 320 classifications in 2,5 years !

History e+me
Recharcher des deanées @@

L
20 thown, 21 ceted

201428 BEwe

35:GlmmTME - Temp @& # X
trends plot on data 1
0, data 11, and others

32:GlmmTME - Temp @ J/ X
trends per year - ond
ata 10, data 11, and others

31:GlmmTMB - Temp @ J/ X
trends per year - on d
ats 10, data 11, and others

30:GImmTME - Temp @ #/ X
trends plot on data 1
0, data 11, and others

29 GlmmTME - Temp @ / X
trends per year - on d
ata 10, data 11, and others

28: GImmTME - Temp @ # X

trends per year - on d
ata 10, data 11, and others

27:GimmTMB -Temp @ / X
trends plot on data 1

0, data 11, and others

0 bytes

format: png. génoma ca rétinence: T

Mathod : gimmTMB3
Estimation de 13 varation annuele

GImmTME(ctie factoriyase
(thd.plo)

Emimation 0 13 endance
gimmTMB(cti~ year+{1jd_piot)
Saving 7% 7 in image

ecz? -

inage in prg forem

-

16:GAM - Temptren @ J/ X




G * repo

Overview

All time

Batches

:

Tools

+< Dashboard

Classifications

1earch tosls

Last 30 days

Get Data
Collection Operatio 220

40142x8 Ewe
GENERAL TEXT TOOLS Rl
Text Manipulation 176 3%GImmTME -Temp @ # x  ~
Filter and Sort trends plot on data 1
; 0, data 11, and others
Join, Subtract and ¢ -
132 i GlmmTMS -
comert rormats pevsodie bt
FASTA/FASTQ ata 10, data 11, and others
88
FASTQ Quality Cont AT T g & / *
trends per year -ond
Assembly . ata 10, data 11, and others
NCBI Blast 4 30:GImmTME - Temp @ & X |
RAD-seq = trends plot on data 1
0 0, data 11, and others |
2 N v e o 5l
N v oV v v v
o of o of o o

MOODA concept (Massively Open Online Data Analysis)

Crowdsourcing with hoverflies (syphres) images from SPIPOLL project

$ Batches = Tasks & Project settings B3 Data upload & Import &> Data exports Production / SpiPoll Fly %] Logout

Active tasks Training tasks Average run Players Classifications

476k 400 2.16 2.00 73.59k E 1] |
4 History c+me
- it 10

- L

20 thown, 21 ceted

Metagenomic Analy
i Q,D"' Q-QQ q,“ Q/'\Q Q'-"q' Qf‘h q."ro QZ‘JQ GQO" 29: GlmmTME - Temp @ / X
L ,\/,0 ,"9 ,LSB ,‘,9 ,‘}3 ,‘? ,"9 o> o> o> o> o> o> o> o trends per year - on d -
Moth & v & 3% W &V U 3 v U 3 3 34 &V 4% ata 10, data 11. and others
e $ ,9 S $ S @ S f\? r& S 5 0 5 S o

DNA Metabarcodin 28: GImmTME - Temp @ / X
trends -end

Statistics Players Sl

Machine Learning Last 30 days 27 GimmTMB - Temp  ® # X

Graphy/Display Data trends plot on data 1
0, data 11, and others

GIS Data Handling 1 e

Animal Detection o format: png. génome oe rétinence: 7

Recordings 7 S ghnnTME

Climate Analysis Estim, 2300 3nnusl

. S 30N dé Ls varii 3
Species abundance 5 ¥
peci i Male [m— (u:mmwucu factor(yesr)
Interactive tools / \ 4
Peeprocess population data for svoltion - . ERhratien! s I rancstes
Likely male annot See oy female

trend analyzes ¥ g ) QimmTMS(cti~ years{1fid_piot)

WORKFLOWS ) Saving 7% 7in image

All worihows B | eoz? -

inage 1n g fore
.
- -

16:GAM - Temptren @ J/ X

D1 >

63 320 classifications in 2,5 years !




Crowd sourcing through Galaxx

MOODA concept (Massively Open Online Data Analysis)

Crowdsourcing with hoverflies (syphres) images from SPIPOLL project

G = repo +~ Dashboard & Batches = Tasks & Project settings B3 Data upload & Import &> Data exports Production / SpiPoll Fly %] Logout

Over!

All

! -
< =
Tools. e+me

seareh tools o b [} f 00
Amazmg dSIS Tor
Collection Operatio owe
GENERAL TEXT TOOLS
Text Manipulation -
7

Filter and Sort o d d ? =
orest « Citizen science » webnooK:
Convert Formats ® 2 x
FASTA/FASTQ s
FASTQ Quality Cont @S x
Assembly 5
NCBI Blast o
RAD-seq

Metagenomic Analy
cmg-Temp @ /S X

aime m’“w f\:sa ,‘/9"’ 'uow 'vsq o 'VQVJ o o o 'v& q;& o> '1?@ o SIS par your on 4,
Moth Qv V' Qv V' % 3V U Qv Qv QV 3V W 34 % % ata 10. data 11. and others
il P PS’ P + ® ® ® ® ® 0 ® ® ® ® ®
DNA Metabarcodin 28:GImmTME - Temp @ # X
trends -ond
Statistics Players s 10, 11, 2o otbars
Machine Learning Last 30 days

27:GimmTMB - Temp @ J/ X
Graphy/Display Data trends plot on data 1

0, data 11, and others
GIs Data Handling

1 O bytes
Animal Detection o format: png. génama e rétirence: T
Recordings Method - gimmThE

Climate Analysis

Estimation de la variation annualle

Species abundance gimmTME(cti~ factoryear)«
Male Fen':ale OhdLpiog)

Interactive tools

Preprocess population data for evolubon Lok ; 2 - Eanmation g4 13 tendancE
L =l = ) R ' gimmTMS(cti~ years{1d_piot)
| worxrows & J k Saving 7% 7 in image
All worihows ez? ¥

:

16:GAM - Temptren @ J/ X

-

63 320 classifications in 2,5 years !




Crowd sourcing through Galaxy

MOODA concept (Massively Open Online Data Analysis)
https://tinyurl.com/galaxymooda

Audio Labeler App =

Filename: 1_Michael Jackson - Heal The World _Official Video_.wav (1/3)

Amazing Galaxy community!

[ save Selection Play audio: Playback Speed: « >

Meta Information 0:00 / 0:00 : 1x - Reset Plot

Class Label Selection: Species Call Type:

Eurasian Magpie European Goldfinch House Sparrow “

Amazing Galaxy community!

EJAdd category H Save to List
Type in additional category: -
B Remove category [ Delete Selection
Amazing Galaxy community!
i=Reset categories *D Undo Deletion
Additional Notes: Audio Frequency Range: Label Confidence:
0] 0




PNDB team

Coline Royaux — engineer R / Galaxy dev
(workflows to compute biodiversity
indicators)

Elie Arnaud — engineer R Shiny /
knowledge — metadata dev

Marie Jossé— engineer R / Galaxy dev

Julien Sananikone — engineer DevOps /
. sys admin / web dev

Olivier Norvez — animation coordinator

PNDB « bricks »: Yvan Le Bras — Beta teSteryvan.le-bras@mnhn.fr
MetaShARK Metadata work: ®
https://youtu.be/OVViSMzRGtw FFRB :
cirad @
Data metadata portal: hrgm ¢ fremer 3

https://youtu.be/STwsYDHEt2A UGA Uriversi
Galaxy Europe demo: Agroparistech £, Wi30 & oo IEA Qe
- https://youtu.be/HelAHggX6D4

- Essential biodiversity variables on Galaxy: implementing PAMPA
- Producing biodiversity indicators from citizen science projects
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