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The Problem of the [microGalaxy] community

Giving visibility to the resources for the [microGalaxy] community

e \What is available in the Galaxy ecosystem for [microbiological] data

analyses?
o Tools
o  Workflows
o Training

e How can we make a catalog that can be up-to-date?
e How can we get usage of these resources?






Extract Tools from

BUT

e Not interested all
individual
tools/wrappers but
suites

e Hard to query
programmatically

the Galaxy ToolShed

Galaxy Tool Shed

9902 valid tools on May 30, 2024

Search

Search for valid tools

Valid Galaxy Utilities
Tools

Custom datatypes
Repository depandency definitions
Tool dependency definitions
All Repositories

Browse by category
Available Actions

Login to create a repository

Repositories Groups Help ~

Repositories by Category

search repository name, description Q
Name Description
Assombly Tools for working with assemblies
Astronomy Tools for astronomy
ChiP-seq Tools for analyzing and manipulating ChIP-seq data.
Climate Analysis Tools for analyzing climate data
CLIP-seq Tools for CLIP-seq
Combinatorial Selections Tools for combinatorial selection
Computational chemistry Tools for use in computational chemistry
Constructive Solid Geometry Tools for constructing and analyzing 3-dimensional shapes and their properties
Convert Formats Tools for converting data formats
Data Export Tools for exporting data to various destinations
Data Managers Utilities for Managing Galaxy's built-in data cache
Data Source Tools for retrieving data from external data sources
Ecology Tools related to ecological studies

Entomology Tools that involve insect studies

Repositories
218

184

147
28

189




Extract Tools: Galaxy Tool extractor

planemo-monitor

-
) GitHub

Extract tool (suits)
|

galaxy_tool_extractor
(filter)

BIOCONDA \

Match bioconda recipe
Check if tool is up-to-date
Add bioconda id

Match bio.tools entry
galaxy_tool_extractor ¢ Agd EDAM operation
Add EDAM topic

Filters based on
L >
ToolShed categories

Merged information

Exclude list is kept
upon update

o

Subset of tool list

A

A

Community Curator

Manually markes tools to exclude Comprehansive tool list
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Galaxy Tool Extractor — Galaxy Tool Metadata Extractor

Galaxy tool metadata

planemo-monitor p
O———GitHub APl===Jp» XML Wrapper ‘ e I I X I r
) GitHub |
S Bio.tools metadata | Bio.tools I
I 00t VAR and EDAM terms ( [ API
Galaxy
API
|
=" useGalaxy. %K _S(I)‘L .‘-'DCO D A
Quen Bioconda version and fen B I g N
. isti API
L bae st up-to-date status ay [

Weekly
run

workflow
———— Filter based on via %}Hub
categories
. —
Community Curator
Wo,dc,oud_l_l Community Tools galaxyproject/ -—
triMiBnatic nteractive Table | Tool | Stats | ... Enbed a3y, galaxy-hub
?fastqc o kaken2 | 23 irame
v U LT1QCH - - o
bowtie2 6
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Galaxy Tool Metadata Extractor output

Custom Search Builder (1)

Output = ] ] = =

2. TSV Table : S . '

3. Online, interactive, and . - =
queryable table - e "
https://galaxyproject.qit - =
hub.io/galaxy_codex/ S

EDAM topic Taxonomy, Metagenomics

.
I n CI u d I n g Description Kraken?2 for taxonomic designation.

bio.tool description Kraken 2 is the newest version of Kraken, a taxonomic classification system using exact k-mer matches to achieve high accuracy and fast classific
biii

e Metadata (EDAM, etc)

. ape Source  http://ccb.jhu.edw/software/kraken/
. TOO I ava I I a b I | Ity O n ToolShed categories Metagenomics

ToolShed id kraken2

usegalaxy.* ey
Y U S a g e O n u S e g a I aXy e u Galaxy wrapper source hitps/github.com/galaxyproject/tools-iuc/blob, 3 krak aken2/

Showing 1 1o 8 of 8 entries (fitered from 1,336 total entries) Previous | 1 | Next 7




Getting Tools for a community

1 . Add YOU rcommun Ity tO the Galaxy TOOI Creation of an interactive Galaxy tools table for your

community

Metadata Extractor pipeline by adding s @ i
new folder in the data/community folder

@ Questions:

2. Review the generated table to add e e e e ™

@ Objectives:

« Croate a communlty reviewad 1able for Gataxy 100 within a specitic schon

status (keep/exclude/deprecated) to S

B Level: Introductory 18
 Supporting Materials:
3 Published: Mar 13, 2624

tools BT s el
3. Embed the interactive table in your "
community page on the Hub

Wieractive 120k

c domain

Galiey offers thousands of tocls. They are developed across varlous GitHub repasitores. Furthamare, Galaxy also embraces granular
implementation of software tools a5 sub-modules. In practice, this means that tool suites are separated into Galxry 1ools, also known as
wrappers, that capture their component operations. Some key exsnples of suites inchude Mothur and OpenMS, which transiste 1o tens
and oven hundrads of Galaxy 100ls.

Wnilo granuiarity supports the o tooks into rich woekfiows, th and sub-
module architecture makes it difficutt for Galaxy users to find and reuse tools. It may aiso result in Galary tool developers

ot duplicating efforts by sITutanecusly wrapping the same software. This I further complicated by & Lack of 100l metadata, which
ouge on e b

- - . - . prevents filtering for all tocls in 2 specific research community or domain, and makes it ail but impassible to employ advanced filtering
u O rl a D S q Xv I O Canchision with ontology terms and operations like EDAM crtology.
. - . .

Frequont z 2eae e
The final challenge is also an ooportunity: the global nature of Galaxy means that it is & big comenunity. Solving the visility of tools
Across this ecosystem and the potential benetits are tar-reaching for global cotabaration on 100l and workfkow cevelopment,

Lbed the int

el i1 your com

Questiors
Fowcack
To provide the research community with 3 comprohanshve fist of availabic Galaxy tocis, Galaxy Too! Metadata Extractor was dovaioped
1o collect Galaxy wrappers from s fist of Git repositories and sutomatically extract their metadata (including Conda version, bia tooks
Identifiees, and EDAM annotations). The workfow 50 queries the avallabiiity of the tools and usage statistics from the three main
Gy zervers (usegalaxy.")

titvg this Tutorat




Example of the microGalaxy community

300+ tools

CﬂE..e

5

mls;'Hi—:

Tro :
krakenZE

;" sa lmun

ades

clustalw

muK(’I Snlppy

BUT

sttr

nanoplot

| busco

bandag

Q

browse..8:2d

d lamondmeup’l lan

100+ tools without EDAM
annotations

augustus ™

No. of tool users 2022-2023 {usegalaxy.eu)

Metaganomics (33 tols)

Saquence assembly (27 toals)

Sequance analysis {23 tools)

Genomics (22 tools)

10,000~ 0,000 10,000+ 0,000 1— -
quasl\' cutadapt
.
» R e/ Cep e
1,090 taxonomy_krona_chart o0 * busco 1030 trim,gglore 1,000 o * abricate
. .
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. O .
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3 o .
B
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.
.
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T | 10 o S 0" 1w W w10 o 10 Y o' 16* 10° 1 14 ¢ 1w o 0
Sequencing {16 took| Whole genome sequencing (11 tals] Microbialogy (8 tacks| Transcriptomics (2 tools)
10,000~ o 10,000 10,000~ 0,000
multige
.
« cutadapt . 2 »
1,000~ 1,000~ bl 000 busco
PY meryl Cate o
L . - -
- L. ! e - . -
. .
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.
10- .. 10 5 - 2 1 .
.
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1w’ 1 10 a 1 1l o 10 w' 10* 10 1w b4 ( 10’ 0t 1w 1 10 id 1 10 20
Phylogenetics {7 wols) Microbial ecology (6 tocks| Other Topics {73 tous} No Topic (104 tools)
10,000~ 10,000 10,000+ 00C
multiqe ’o
\ Kk “s S
rokka -
1,000+ smpp/; 000 et 1000+ (I8 XL 1,000 e st
racken
D ./a ‘r{ o by,
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Total tool usage {usegalaxy.eu)




Community effort to improve tool annotation
=E§alaxy Global Regions~ News Events Help~ Community~ About~ Applications~ @jxtx Osdit

€ Back to Events

Hackathon - Improving the annotation of Galaxy resources for microbial data analysis and
beyond

eaming Pathways

This hackathon aims to improve the annotation of Galaxy resources for microbial data an

Date: March11-15,2024 Adding and updating best practice metadata for Galaxy tools
Contact: Bérénice Batut, Paul Zierep p 3 5
using the bio.tools registry

Objectlves Authoris) Q Bérénice Batut 3 Johan Gustafsson i Paul Zierep 260

The objective of this hackathon is to improve the annotation of the Galaxy resources (tot

data analysis by: - 220

@ Questions: 200

« Linking microbial Galaxy tools to bio.tools to obtain EDAM ontology annotation « How are Galaxy tools linked o EDAM ontology?

« Improving bio.tools annotations « How to connect Galaxy tools to bio.tools? 180
« Annotating existing microbial-related tutorials with EDAM terms * What {s blotools? T
" et « How to add, and update, in bio.toots?
« Reflecting on the addition of EDAM terms to workflows ek T
g s i . . ©® Objectives: 140
« Reflecting on missing terms in the EDAM ontology for microbial data analyses « Identify Galaxy tools without blo.tools entry
« Brainstorming about a way to connect tool annotations to improve training and wo| * Create a bio.tools entry 120
* Update a bio.tools entry
. os o o i s 100 4
This hackathon is open to other communities than microGalaxy © Add EDAM ontology terms 10 3 bio.tools entry

* Link a Gataxy tool to its corresponding bio.tools entry

- X Time estimation: 1 hour
& Level: Introductory &
(2 Supporting Materials:
9 Published: Mar 6, 2624

Progress of the Galaxy Tool Metadata Extractor

# Suits

# Bio.tool IDs.

# Available Usage Statistics
# Conda 105

# Suits on EU

# Suits on ORG

# Suits on AU

£ Last modification: Mar 5, 2624

&B License: Tutorial Content is licensed under Creative Commans Atiribution 4.8 Tnternational License. The GTN Framework is licensed under MIT
& PURL: https://gxy.io/GTN:T8§421

<O Revision: 8
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Extract Training

Tools

’ Plausible

3 YouTube

\

Feedback

Tutorials

+

+
+
+

EDAM operations
Visit stats

Video views
Feedback stats

Community tutorials

Community Tools

12






Next steps

1. Extract Workflows

(BHH]
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Next steps

1. Extract Workflows

2. Create a packaging for community resources
a. Home page template
b. Deployment configuration files

(BHH]
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Next steps

1. Extract Workflows

2. Create a packaging for community resources
a. Home page template
b. Deployment configuration files

3. Develop best practices

(BHH]
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Next steps

—

Extract Workflows

2. Create a packaging for community resources
a. Home page template
b. Deployment configuration files

Develop best practices

4. Integrate more communities
a. Current communities
i. microGalaxy
ii.  Imaging
iii. Biodiversity
b. Plan
i.  Single-cell
ii. Yours?

@

(BHH]
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5. Involve the whole Galaxy community

Who? To do what?
e Community leads o Test
e Community members e Give Feedbacks
e Tool developers e Suggest Ideas / Needs
e \Web developers e Help with interface
e Admin e & more
e Pls
e Everyone

Goal: Make the Galaxy CoDex for the community by the community

Photo by Bekky Bekks on Unsplash

18



Thank You!

qithub.com/galaxyproject/galaxy codex

Galaxy tool metadata

planemo-monitor
—GitHub APl===»| XML Wrapper e I W_
) GitHub
n—) ilabili Bio.tools < Bio.tools I
ool avallaity and EDAM terms | Y API
Galaxy
API
|
= useGalaxy. 3K —sgi 2 ‘
Quﬂy_) Usage statistics Bioconda version and (_Bio:;?u B I 0 C O N DA
[ i up-to-date status |
un
workflow
Filter based on via GitHub
categories Cl
. L p == | ——
Community Curator
rWordclOud—I—I Community Tools galaxyproject/ =

lnleracti;/e Table Tool Stats| ...

_ ~trifiiématic
3 fastqc‘ Z ’,‘
S s

bowtie2

[
kaken2 | 23

Embed as,
iframe -> Gavax

galaxy-hub

FRANCE
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