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An overview of Galaxy Australia training
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‘The Galaxy ‘Data Analysis ‘Platform

User-friendly
Only a browser needed

Many tools available
No installation required
Free!

Build your own workflows
Share your work

Galaxy Australia
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Collection Operations
GENERAL TEXT TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
‘GENOMIC FILE MANIPULATION
FASTA/FASTQ

FASTQ Quality Control
SAM/BAM

BED

VCF/BCF

Nanopore

Convert Formats

Lift-Over

COMMON GENOMICS TOOLS
Operate on Genomic Intervals
MiModD

Fetch

Home

Galaxy Australia is an open, web-based platform for accessible,

supports thousands of documented and maintained tools that are free to use. We facilitate on-demand training capacities and
provision 600GB for Australian institutional (and 100GB for other) users.
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Try Galaxy Now!

- The “Big Three” . = Galaxy
- Galaxy Main (usegalaxy.org) = Ga:AIaxy EUROPE
ain
- Galaxy Europe (usegalaxy.eu)

- Galaxy Australia (usegalaxy.org.au) \_}- Galaxy

- Many other smaller, often

domain-specific Galaxies available
- List of all public Galaxies (150+):
galaxyproject.org/use
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‘Why use Galaxy for Teaching?

Galaxy is an amazing teaching platform

® Focus on the science, not the technical details of tools
® No installation required, only requirement is a browser
Wl Huge library of free, high quality tutorials

L. Visualizations of results and workflows

#« Share data with students, and have them share their work back.

¥ Enable remote teaching & follow their progress with TlaaS




‘Wait, there’s more..

#¢ Lots of tools available, “8000 in the Galaxy Tool shed

B Combine Galaxy with programming environments e.g. Jupyter and Rstudio
Wl Shared data libraries for sharing input datasets

I Interactive tools such as genome browsers, visualisation tools

Large community of Galaxy instructors




How to support education with Galaxy?

Materials Galaxy Compute

350+ GTN Tutorials Shared data libraries TlaaS
Galaxy FAQs Tutorial mode: - Platform

, , - Click-to-run Tools - Stats
Video Library : - Dashboard

- Click-to-run
- Automated
Workflows

- Human recorded
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‘Iraining (ontent:

3 Galaxy ‘Training Network (GTN)




A short bistory of the GTN

The before-times
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A short blstory of the GTN
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Report
Community-Driven Data Analysis Training for
Biology

Bérénice Batut ' ¥, 52

2016 2018

The before-times Tutorials & infra Paper!
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10.1371/journal.pcbi. 1010752

A short bistory of the GTN

Topic Maintainers 310

Adopt a Topic Contributors
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https://doi.org/10.1371/journal.pcbi.1010752

GTN (Catalog of Tutorials

Large number of tutorials
Many different scientific topics
Free to use for anybody

Also suitable for self-study

Anybody can contribute
updates and new tutorials

Community-driven

GTN Statistics

37 359 391

Topics Tutorials FAQs

320 8.0

Contributors Years

22 Scientific Topics Growing Community

Tutorials per Topic Contributors ow

Image analysis using Deep Leaming [l 3
Assomsy I 7
Climate [N 7
: 5 300
Computational chemistry 8
SARS-CoV-2 9
Ecology 15




- a Galaxy Training! ey 282 Contributors 1@ Learning Pathways ~ ® Help ~ ¥¢ Extras ¥ Q_ Search Tutorials

Welcome to Galaxy Training!

Collection of tutorials developed and maintained by the worldwide Galaxy community

GTN Celebrates Pride Month

June is pride month in many countries around the world! The GTN is celebrating it by rememberinag

of x-ray photography in tuberculosis detection.

Read about Alan L. Hart's contribution

Note: You can cl

Galaxy for Scientists Welcome to the GTN!

Find out more about Galaxy Training Network

Topic Tutorials
Introduction to Galaxy Analyses 12 @ Welcome to the Galaxy Training Ne...
Assemby 16 p :
Climate 7
Computational chemistry 8
8

SARS-CoV-2



‘The Galaxy ‘Training Network

o Wide range of Scientific &
By the CommunltY’ Technicolgl'opics

for the community New Publication!
10.1371/journal.pcbi.1010752

37 358
309
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A GTN Tutorial

A hands-on journal article

Metadata

- Questions

- Learning objectives
- Prerequisites

- Time estimate

- Supporting Materials

‘; Galaxy Training! [DSingle Cell /& Learning Pathways (@ Help ¥ vy Extras v

Filter, Plot and Explore Single-cell RNA-seq Data

Author(s) (5) @) Wendi Bacon |

Editor(s) {] @ Helena Rasche

Tester(s) e Julia Jakiela

® Questions:

« Is my single cell dataset a quality dataset?

e How do I generate and annotate cell clusters?

* How do I pick thresholds and parameters in my analysis? What'’s a “reasonable” number, and will the world collapse if I pick the wrong one?
Objectives:

« Interpret quality control plots to direct parameter decisions

* Repeat analysis from matrix to clustering

» Identify decision-making points

* Appraise data outputs and decisions

* Explain why single cell analysis is an iterative (i.e. the first plots you generate are not final, but rather you go back and re-analyse your data repeatedly)

process

@ Requirements:

e Introduction to Galaxy Analyses

* Single Cell

o Generating a single cell matrix using Alevin: L1 hands-on

o Combining datasets after pre-processing: L1 hands-on
X Time estimation: 3 hours
(2 Supporting Materials:

(D Datasets «§ Workflows @FAGs B¢ Recordings ~

4 Last modification: May 17, 2623
&6 Li Tutorial Content is licensed under Creative Commons Attribution 4.8 International License. The GTN Framework is licensed under MIT
Short Link: https://gxy.io/GTN:T00247

1Y . - e -_— ™



A GTN Tutorial

- Scientific Background

- Hands-on boxes

-  Formative Assessments
- Question & Answers

® Question: Batch Variation

Are there differences in sequencing depth across the samples?

1. Which plot(s) addresses this?
2. How do you interpret it?

® Solution @

1. The plot EATIRLIEEL{ BRI will have what you're looking for!

e

Clideddd

Figure 1: Violin - batch - log (Raw)

2. Keeping in mind that this is a log scale - which means that small differences can mean large differences - the violin

plots probably look pretty similar.

o CEN and Y'Yl might be a bit lower on genes and counts (or UMIs), but the differences aren't catastrophic.

© The SRS SN looks pretty similar across the batches, so this also looks good.

o Nothing here would cause us to eliminate a sample from our analysis, but if you see a sample looking completely
different from the rest, you would need to question why that is and consider eliminating it from your experiment!

Generate QC Plots

We want to filter our cells, but first we need to know what our data looks like. There are a number of subjective choices to make within
scRNA-seq analysis, for instance we now need to make our best informed decisions about where to set our thresholds (more on that
soon!). We're going to plot our data a few different ways. Different bioinformaticians might prefer to see the data in different ways, and
here we are only generating some of the myriad of plots you can use. Ultimately you need to go with what makes the most sense to you.

X Top time-saving advice - turn the following QC plots into a workflow so you can re-run it easily throughout analysing your own datal!.

Creating the plots

#° Hands-on: Making QC plots

1. [Plot with scanpy &% with the following parameters:
o () “Annotated data matrix”: [URE RS TIIL I UL EL )
BRSO R Rioldoleltilleld Generic: Violin plot, using 'pl.violin'
LI CER T Iea =R P RZTGEIEE Subset of variables in 'adata.var_names' or fields of '.obs'
loglp_total_counts, loglp_n_genes_by_counts,pct_counts_mito

= “Keys for accessing variables”™

= “The key of the observation grouping to consider”: [ l:18%

PN CUET W FTIIONY Violin - genotype - log

3. \W with the following parameters:
o () “Annotated data matrix”: [UERESILTE W-ULDEYE)
o “Method used for plotting”: KIS T T IS N AGISITES LR AMGLIELE
Subset of variables in 'adata.var_names' or fields of '.obs'
loglp_total_counts, loglp_n_genes_by_counts,pct_counts_mito

= “Keys for accessing variables™:

= “Keys for accessing variables™

= “The key of the observation grouping to consider”




A GTN Tutorial

© annasyme

- Getting Credit
- Citable
- Hall of Fame

Favourite Topics

Citing this Tutorial Favourite Formats

https://training.galaxyproject.org/training-material/topics/si ngle-cell/tuton'als/scrna-case_basic-pipel_@

Anna Syme

Contributions

The following list includes only slides and tutorials where the individual has been added to the contributor list. This may not
include the sum total of their contributions to the training materials (e.g. GTN css or design, tutorial datasets, workflow
development, etc.) unless described by a news post.

GitHub Activity
 ©) Pull Requests

« €) Commits

Tutorials

« Introduction to Galaxy Analyses / A short introduction to Galaxy &£

« Assembly / Chloroplast genome assembly

« Assembly / Large genome assembly and polishing

« Assembly / VGP assembly pipeline

* Genome Annotation / Genome annotation with Prokka

 Variant Analysis / Microbial Variant Calling

« Introduction to Galaxy Analyses / Breve introduccion a Galaxy - en espafiol

Slides

= Genome Annotation / Genome annotation with Prokka

1. Wendi Bacon, Filter, Plot and Explore Single-cell RNA-seq Data (Galaxy Training Materials).
accessed Mon Jun 12 2023

2. Hiltemann, Saskia, Rasche, Helena et al., 2023 Galaxy Training: A Powerful Framework for Teaching! PLOS Computational
Biology 10.1371/journal.pcbi.1810752
3. Batut et al,, 2018 Community-Driven Data Analysis Training for Biology Cell Systems 10.1016/j

15.2618.95.012

@ BibTeX

17 Congratulations on successfully completing this tutorial!




‘Feedback

- Embedded Feedback Form
at end of every tutorial

- Helps us improve materials

Feedback

Did you use this material as an instructor? Feel free to give us feedback on how it went.

Did you use this material as a leamer or student? Click the form below to leave feedbackf®

Help us improve this content!
Your feedback helps us improve this tutorial and will be considered in future revisions.

This feedback should be ONLY ABOUT THE MANUAL; if you encountered problems with the
Galaxy server or if tools were missing, please contact the administrators of the Galaxy

server you were using.

We do not store any personal identifying information.

How much did you like this tutorial?



Filter, Plot and Explore Single-cell RNA-seq Data

Feedback

4
| B

- Embedded Feedback Form
at end of every tutorial ) -

- Helps us improve materials

.........

- See feedback results on the

GTN (public but anonymous)

What did you
Date like? What could be improved?
Sep Clear, straight
15, forward, but also
2022 information rich.

training.galaxyproject.org/feedback

Mar .
31, Everything because .o tutorial video would be more detailed in some parts.
| all was new for me =
[l 2622
@ From find markers on I couldn't produce the desired output. If a folow the link in galaxy to Scanpy findMarkers it produces an @ P
\, Jul 5, empty table; if a seach this tool in galaxy, it produces complete tables but in the end I can't produce the plots with scanpy
2621 plot embebed {gives error). The video is to quick and does not explain what is being doing, it is just a lot of clicks. Taking in

consideration the international audience, jargon should not be used. This is a shame, because it is such an interesting topic.

;I k : LW >
R O Y ‘ ® ZRNTC © -



https://training.galaxyproject.org/training-material/feedback
https://training.galaxyproject.org/training-material/feedback

Supporting Materials & FAQs

e ———

- Slides X Time estimation: 3 hours
(Z supporting Materials:
- Datasets (D Datasets  «@ Workflows (9 FAGs m«Recordings ~
- Workflows (™) Last modification: Jul 14, 2623
- Videos

Frequently Asked Questions %
- FAQs

- (also great to prepare for

Tutorial Guestions Tutorial Questions B

General Questions

My Scanpy FindMarkers step is giving me an empty table ¢

teaching!)
Try selecting: “Use programme defaults: Yes” and see if that fixes it.

On Scanpy PlotEmbed, the tool is failing ¢

Try selecting “Use raw attributes if present: NO”
- L

On the Scanpy PlotEmbed step, my object doesn’t have Il2ra or Cd8b1 or Cd8a etc. &




‘Input datasets

- Deposited into Zenodo

- Automatically uploaded
to a Shared Data Library

- Students import directly
into their history

- No upload required!

=Ga|axy Europe /ﬁ\ Workflow Visualiz¢ Shared Data~  Help~ User~ & ‘

a~ Search

Libraries / GTN - Material

I:l Name
(B ] D Assembly
O [0 chiP-seq data analysis
D D diverse
O [O Ecology
(B ] D Epigenetics

O [O Genome Annotation

O [O 1maging

[ ] D Introduction to Galaxy
Analyses

O [0 Metabolomics

O [0 Metagenomics

B Add to History

Description

Type

folder

folder

folder

folder

folder

folder

folder

folder

folder

folder

Size

sed)sing
i
10.8 GB

@ Details

Updated E State

over 1year ago

over 3 years ago

over 1year ago

over 3 years ago

about 3 years
ago

about 4 years
ago

over 3 years ago

over 1year ago

about 4 years

ago S

over 1year ago




Automateo Video Slides

Based on speaker notes from
other instructors
Text-to-Speech

Easy to prepare for teaching!
Easy to keep up-to-date!

D | VT)

Lesson

Slides

S

An introduction to scRNA-seq data analysi

%)
‘

2s2 Contributors

g Galaxy Training!

1@ Learning Pathways

@ Help ~ ¥ Extras ~ Q_ Search Tutorials

Single Cell RNA-Seq

Ccell 01 .
cou%:: .
cell 03

c-u%:
corl . —yp

cell ..

Coll 84

c-uB_'_‘

0 jon ] e g ||| ul |||

Ccell 01 =
coll 02 =

X \(

."' o =
(ORI o=
a8 9.«' o =

! An introduction to scRNA-seq data analysis

Transcript Edit Source View Slides

Differential ;

Attribute Summary
Resolution Individual cells within tissues
Signal Individual gene expression per cell

Some cells express the same set of genes
in the same way; comparing one set of

Expression cells against another

Other Videos

See all GTN Videos

View Plain Text

Slide
00:00:00.008 An introduction to scRNA-seq data analysis.

06:00:04.336  Before diving into this slide deck, we recommend you to have a look at the following.

00:00:09.272 How are samples compared?




“Learning Pathways

“From Zero to Hero”

A journey around a topic, taking you
from the introductory tutorials on to
the more advanced lessons.

E.g. a curriculum for a week-long
training course

New Learning Pathways Welcome!
(ask us how to add yours!)

|
Learning Pathways *

a Galaxy Training! a2 Contributors 1@ Learning Pathways @ Help ~

¥¢ Extras ~  Q Search Tutorials

Learning pathways are sets of tutorials curated for you by community experts to form a coherent set of lessons around a topic, building up knowledge as you go. We

always recommend to follow the tutorials in the order they are listed in the pathway.

For Scientists &

Introduction to Galaxy and Genome annotation for eukaryotes
Sequence analysis

Genome annotation for
prokaryotes

This learning path aims to teach you the basics Learn how to annotate an eukaryotic genome
of Galaxy and analysis of sequencing data. You sequence: identify repeated regions, find the
will learn how to use Galaxy for analysis, and position and function of genes, and even set up
will be guided through the most common first a manual curation environment with Apollo.

steps of any genome analysis; quality control
and a mapping or assembly of your genomic
sequences.

beginner genome amotation | elkarote

Introduction to Galaxy and From R to Machine Learning; an
Ecological data analysis introductory course

This learning path aims to teach you the basics This learning path aims to teach you the basics

Learn how to annotate a prokaryotic genome
sequence: find the position and function of
genes, and even set up a manual curation
environment with Apollo.

genome annotation  prokaryote

microGalaxy

Metagenomics data processing

and analysis for microbiome

This learning path aims to teach you the basics [N

R & el T N VE I I\S T Yy

\




“Learning Pathways

“From Zero to Hero”

A journey around a topic, taking you
from the introductory tutorials on to
the more advanced lessons.

E.g. a curriculum for a week-long
training course

New Learning Pathways Welcome!
(ask us how to add yours!)

0 Galaxy Training! R ors ing Pathways

GTN Learning Pathway ¢

e Q We recommend you follow the tutorials in the order presented on this page. They have been selected to fit together
= and build up your knowledge step by step. If a lesson has both slides and a tutorial, we recommend you start with the
‘ =z slides, then proceed with the tutorial.

O ———

Introduction to Galaxy and Sequence analysis %.

This learning path aims to teach you the basics of Galaxy and analysis of sequencing data. You will learn how to use Galaxy for analysis, and will be guided through the
most common first steps of any genome analysis; quality control and a mapping or assembly of your genomic sequences.

New to Galaxy and/or the field of genomics? Follow this leaming path to get familiar with the basics!

Module 1: Introduction to Galaxy &

Get a first look at the Galaxy platform for data analysis. We start with a short introduction (video slides & practical) to familiarize you with the Galaxy interface, and then

proceed with a slightly longer introduction tutorials where you perform a first, very simple, analysis.

Lesson Slides Hands-on Recordings

A short introduction to Galaxy

¥ - ©® v

(i}
‘4

(]
L

Module 2: Basics of Genome Sequence Analysis &

When analysing sequencing data, you should always start with a quality control step to clean your data and make sure your data is good enough to answer your research
question. After this step, you will often proceed with a mapping (alignment) or genome assembly step, depending on whether you have a reference genome to work with.

Lesson Slides Hands-on Recordings

P £l -
i £ e
& - £V = o,



ALAXY MEDIA PRESENTS

YOU'RE NOT THE STAR OF THE STORY!
CHOOSE FROM 1 POSSIBLE ENDING!

THE HISTORY OF

: CHOOSE YOUR
CYOA: Choose Your Own Adventure OWN ADVENTURE

Counting reads per genes

In order to count the number of reads per gene, we offer a parallel tutorial for the 2 methods (STAR and featureCounts) which give very
similar results.
# Hands-on: Choose Your Own Tutorial

This is a "Choose Your Own Tutorial" section, where you can select between multiple paths. Click one of the buttons below to select
how you want to follow the tutorial

As you chose to use the featureCounts flavor of the tutorial, we now run featureCounts to count the number of reads per annotated
gene.




/ﬁ‘ Workflow Visualize SharedData~ Help~ User® Tan ‘

cl—utori al Moae See Galaxy Training Materials

- Open Galaxy Tutorial Mode

ontributors 1@ Leaming Pathways @ Help ~ Yy Extras ~ Q Search Tt

Welcome to Galaxy Training!
Collection of tutorials developed and maintained by the worldwide Galaxy community
Galaxy for Scientists Welcome to the GTN!
" . Find out more about Galaxy Training Network
Topic Tutorials
Introduction to Galaxy Analyses 12 @ Welcome to the Galaxy Training Ne..
Assembly 17
Climate 7
Computational chemistry 8
SARS-CoV-2 9
Ecology 15
Epigenetics 9 . ;
Video created by Geert Bonamie.
Evolution 2
L’~ The latest GTN news R\
A Genome Annotation 15
Read about new tutorials, features, events and more!




ﬁ" Workflow Visualize SharedData~ Help~ User®

Tutorial Mode

- Open Ga Iaxy Tutorial Mode #" Hands-on: Combine forward and reverse reads into contigs

- Click on tool names in
tutorials to open them
directly in your Galaxy

« (3 “Fastq pairs™ the collection you just created

« Leave all other parameters to the default settings

- Click on Workflows in Workflows
tutorials to import them
directly in your Galaxy

These workflows are associated with 16S Microbial Analysis with mothur (short)

To use these workflows in Galaxy you can either click the links to download the workfl
the Galaxy form to import workflows.

Workflow Updated Import

-

‘ . N @ workflow1_quality_control.ga May 18, 2023 Launch in Tutorial Mode r -

N . _ N




‘Training ‘Infrastructure
‘Taas$: ‘Training Infrastructure as a
Service

)




Challenge: ‘Training Infrastructure is pot trivial to set up

- Finding compute resources

- Setting up the environment for running your training

- Testing the tutorials on this environment

- Finding somebody who can do this (usually not the course
organizers/teachers)

- You just want to worry about the course content, not the infrastructure!




Solution: ‘Training Infrastructure as a Service

#Tlaas

We are proud to provide Training Infrastructure as a Service (TlaaS) for the Galaxy training community.

Why TlaaS?

4

All costs are covered by our
funding agencies.

You provide the training, we provide the infrastructure and cover all costs.

@ A

No maintenance or
administration required.

Priority job queue to service your
training event effectively. See
our Event Dashboard.

- — | T TR T - ad am

Official Galaxy Training materials
are regularly tested and highly
reliable.



T1aa$: How it works

- Dedicated resources for your course % %%
O Q Q Q O

- Dedicated job queue Y Y ) ] )
- If Galaxy is busy, your workshop doesn’t %"¢ ¢ ¢¢R9|¢ % *
| [ Galaxy Web Interface |
notice YYYVYYYYYYYVYVYY

[ WWJVOb SV(V:hVeVCwIVTVgWWV}
22222 1 . .
i | | Aad § E=EE=EE
Priority Queue Main Cluster
# =~ 4 &\V&L‘j p O& ‘A‘

N, -‘;‘!
g ae sq‘é 4N



‘Educators: Reguesting Tlaa$

- It’s FREE!
- Available on Galaxy AU, EU, US

- Request Form

- Dates
- Number of participants
- Which (GTN) tutorials you will use?

https://usegalaxy.org.au/tiaas

Galaxy Australia - Training Infrastructure as a Service #® Request

Apply for a new training allocation

Please use this form to request a new training reservation on Galaxy Australia.

Preferred name

Contact email

Your name and email will be used for contacting you in relation to your training request. We will not use this information for any other purpose without your consent.

Permission to retain your contact information for 12 months

If you consent we will retain your information for a longer period of time (12 months). We will use this to contact you regarding letters of support for our continued funding,

About the Course

The information provided here will help us judge whether your request is reasonable.

Title of your training event

URL of your training website/materials (if available)

Brief overview of your planned workshop content

I


https://usegalaxy.org.au/tiaas

Galaxy Admins: Approval Process

- Will evaluate your request, possibly ask for more info
- Assess how much compute resources are needed for your training

- You will get a special join link for your training to give to learners

usegalaxy.org.au/join-training/bioc2023/

AWS Estimate:
If you wanted to run a similar training on AWS, we estimate that for 3 machines, it would cost 552,00 USD.



https://usegalaxy.eu/join-training/test/

‘Learners: Using T1aa$

usegalaxy.org.au/join-training/bioc2023/

Congratulations: you are successfully registered in test

Return to Galaxy

We have several "pools" of resources attached to Galaxy that are reserved for running training events. A
Tlaa$ training event is assigned a priority to this resource pool and provides stability and predictability in
tool run time. It has the added bonus, for the trainer, that all jobs can be tracked by status (Queued, Running,
Complete or Error) allowing for real time control of the workshop progress. Access to the training priority
queue ends after the training event, user data remains accessible on Galaxy and user jobs revert to the main
job queue.

Teacher shares link to
students

Participants click the link

Done! Everything else is

automagic



https://usegalaxy.eu/join-training/test/

UseGalaxy.eu - Training Infrastructure as a Service

Overview: test
About Students

r [ ]
Cl au c atvo S . (4 I CI a aS CD aSbb 0 ara This page gives you a brief 29 Registered
overview of the current status of
the trainees. Please note the I—r F I I l l ! l I I . . . . . . .
following: ;J = .

« Only jobs created in the Overview by Tool

last 3 hours are shown

Great for courses: o i s ot

outside of the context of Tool New Queued Running Ok Error

the course (as we cannot

tell which are which.) iuc/featurecounts/featurecounts/2.0.3+galaxyl 0 0 [
* The username is essentially

- Track Student progress random but will be Filterl o o 0 2 o

consistent within a one

day period iuc/tetoolkit_tetranscripts/tetoolkit_tetranscripts 0 0 72 0 1
. mAa e
- Easily spot problems JoboEuE

A re a te d & A n O n m i Z e d User Created Tool State Job Runner ID

g g g y - 4 minutes ago iuc/featurecounts/featurecounts/2.0.3+galaxyl ok 44062606

- 4 minutes ago iuc/featurecounts/featurecounts/2.0.3+galaxyl ok 44062604

- 4 minutes ago iuc/featurecounts/featurecounts/2.0.3 +galaxyl ok 44062603

- 4 minutes ago iuc/featurecounts/featurecounts/2.0.3+galaxyl ok 44062602

M a kes re m Ote tra i n i n n Ot O n I OSS i b | e - 4 minutes ago iuc/featurecounts/featurecounts/2.0.3+galaxyl ok 44062601

g y p - 4 minutes ago iuc/featurecounts/featurecounts/2.0.3+galaxyl ok 44062599

b u‘t e a Sy - 4 minutes ago iuc/featurecounts/featurecounts/2.0.3+galaxyl ok 44062598

- 4 minutes ago iuc/featurecounts/featurecounts/2.0.3+galaxyl ok 44062597

- 2 hours ago Filterl ok 44058074

- 2 hours ago Filterl ok 44057369

- 2 hours ago iuc/tetoolkit_tetranscripts/tetoolkit_tetranscripts/2.2.3+galaxy0 running 44057146

- 2 hours ago iuc/tetoolkit_tetranscripts/tetoolkit_tetranscripts/2.2.3+galaxy0 error 44057145

- 2 hours ago iuc/tetoolkit_tetranscripts/tetoolkit_tetranscripts/2.2.3+galaxy0 running 44057144

- 2 hours ago CONVERTER_bam_to_coodinate_sorted_bam ok 44057117




10.1093/gigascience/giad048

‘Powered by Training Infrastructure as a Service (‘INaa$)

24 k

Learners

143

countries

JOURNAL ARTICLE

Training Infrastructure as a Service @
Helena Rasche ™, Cameron Hyde, John Davis, Simon Gladman, Nate Coraor,
Anthony Bretaudeau, Gianmauro Cuccuru, Wendi Bacon, Beatriz Serrano-Solano,
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Abstract
Background

Hands-on training, whether in bioinformatics or other domains, often requires
significant technical resources and knowledge to set up and run. Instructors
must have access to nawerfuill comnute infrastrueture that can sinnort
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‘Remote ‘Iraining




Smorgasboro Events

- Started in the pandemic (2021, 2022, 2023 ..20247)
- Completely online training event

- Asynchronous (self-paced & video based)

- Many topics and tutorials, YOU decide your program
- Global

- 24/7 support from the community on Slack




Training Modules

Below you can find some recommended training modules for various topics

Learning Galaxy

May 2023: 3rd Apnual Smorgasbord o

Intro to Galaxy Galaxy
Features

- 3000+ registrations Browse by Analysis Type

- 24 modules, 191 video tutorials, 116 hours
S&ngle-C.eII

- 79 speakers, 92 contributors - -
Browse by Sample Type

- 141 instructors on Slack
Genome Genome Machine
NEW collaborations: BioConductor, RO-crates

Annotation Assembly Learning

One Health
Data analysis

Microbial
Analysis

Mycobacterium

Elant Anslysls Tuberculosis

Non-Genomics modules

Computational
Chemistry

Developer

Admin Training i
Training




New Community, New Researchers

Was this your first Galaxy training?
193 svar

@ Yes!

@ No, | attended both Smérgasbord 1 and
2 (Tapas)

@ No, | attended GTN Smérgasbord 1

@ No, | attended GTN Smérgasbord 2
(Tapas)

@ No, | attended another Galaxy training
previously (but not Smoérgasbord)




‘They Love ‘It

Would you recommend this course to others?
192 svar




‘Virtual Training Reaches the ‘Worlo

This would not have happened with in-person trainings. It simply isn’t feasible.

* approximately, computers, internet networking costs not counted.




‘The Smorgasborb ‘Effect

i e——— |4 O ,O O O
2,400

Views
Views
‘Watch Time Hours of watch time

JJJJJJJJJJ

55 o/ 8 5 LV e i s |



GTN “Video Library

- All videos recorded for the 3
Smorgasbords are available in
the GTN video library

- Integrated with the GTN

- You can reuse them for your
training events!

GTN Video Library Events Training Modules Videos Course Builder Instructor Guide ¢

Video Data
138.9

hours (all time)

116.0 226 92

hours (newest) Videos Contributors

This does not include from our amazing from around the world
videos replaced by community
newer recordings.

Of content in the GTN
& Gallantries' Video
Library

Input
Lesson Slides Hands-on Recordings dataset Worl
16S Microbial Analysis with mothur (extended) w55 D 2
16S Microbial Analysis with mothur (short) B = [ TR4 D <

16S Microbial analysis with Nanopore data RSNiTutoriak{May 2acY)

B}
A

nanopore

Analyses of metagenomics data - The global

picture




Course ‘Builder: (Create your own training events

. GTN Video Library Events Training Modules Videos Course Builder Instructor Guide @
Library Welcome!  Schedule  Configure Event  Export

Basics Event Title Mycobacterium tuberculosis complex NGS made

My Awesome Event easy: data analysis step-by-step

setup Gat Description

Code Of Conduct Best training since bread slicing lessons

certificates A short blurb about your event

Quality Control

— Location
Logistics M
online apping
Feedback e e e T A T ey
Is your location online? Or happening in person somewhere? In this sesssion, we will walk you through the basics of mapping your sequencing data to a reference genome.
sessions Event Start . This session consists of a lecture followed by a hands-on tutorial.
Webinar Series: Galaxy Resources Mycobacterium tube .
o 08/07/2023 NGS made easy: datUEIE(EuO) Speaker
Event End A capacity development initiative by ng-Intro

Webinar series: Concepts of drug- ‘ G-‘fN VldeéLecture
resistance prediction and 08 /07/2023

mutatinn-hacad cluctaring

Practical Information

Peter van Heusden
SANBI/UWC

Dates 21-25 March 2022
Location: Online
Who: O for all, but target audi
SRR AR | Watchon @BVouTube SINTRRSEwRSER
1 Cost: Free

Format: Asynchronous; all training ses
PN This lecture covers the basic concepts involved in

| Support: Live support in Slack (invite [i Deacripthon | |- ing sequencing reads to:2 rference genome
- peer-to-peer basis. Real-Time
- ‘ Zoom Link Length: 10 minutes

Captions: Daniel Blankenberg
Created: 15 February 2021

Materials: G Slides: Version in Video | Latest Version

e Slack: #noe manning



Community

Support @
Contributing




Contributing as an ‘Educator

- Everything collaboratively maintained via GitHub
- Markdown based, review & testing, editorial Generate skeleton for a new Galaxy tutorial

Using a workflow, you can generate the skeleton of a new tutorial. All steps of the workflow will be liste

boa rd per topic (Can be yOU!) there will be added to the tutorial.
Folder name
- Want to update tutorials or add your own? e
- Workflow-to-tutorial service
. . . Galaxy instance with the public workflow
- GTN contributing tutorials segoes v

ID of the workflow

- We will help you!

The workflow should be public on the Galaxy instance. The id can be found on URL of the workflow when running it.

Zenodo URL with the input data

-



https://github.com/galaxyproject/training-material
http://ptdk.apps.galaxyproject.eu/
https://training.galaxyproject.org/training-material/topics/contributing/

Contributing as an ‘Educator

- Record a video tutorial!
- Walk through a tutorial of your choice, performing and
explaining all steps
- Many tutorials do not have recordings yet!
- Existing videos quickly out of date!
- Will be automatically included in next Smoérgasbord!
- Instructions

- Teach a course with GTN materials?
- Add a |earning pathway based on your training event!

i


https://gallantries.github.io/video-library/instructors
https://training.galaxyproject.org/training-material/learning-pathways/

How to engage with the community

Matrix Chat: Galaxy-Training-Network/Lobby
Collaboration Fests: Quarterly (paused % | G T N
temporarily, to resume soon hopefully) <

Train-the-trainer: materials, learning pathway % 8 CO :EStS

& events

Read our papers: 2018, 2023



https://training.galaxyproject.org/training-material/topics/teaching/
https://training.galaxyproject.org/training-material/learning-pathways/train-the-trainers.html
https://pubmed.ncbi.nlm.nih.gov/29953864/
https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1010752
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Geograpbic Accessibility 101007/500168-022-01146-6

(a) Classic Lyceum (CL) (b) Scientific Lyceum (SL) (¢) Linguistic Lyceum (L.L)
Ny = 67 (12%) Ny = 121 (22%) Ny = 70 (13%)
° H M P = 188,400 (54%) Py =252,341 (72%) Py =201,072 (57%)
e Online materials can make it ' ' '
Ak

accessible world-wide.
e Geographic barriers are a major

impediment.
. N Ot eve ryo n e h a S h I g h e r e d u C a tl O n (d) Human Sciences Lyceum (HS) (e) Technical Institutions (TI) (f) Vocational Institutions (VI)
Ny = 67 (12%) Ny = 110 (20%) Ny = 100 (18%)
i n rea C h | P = 182,668 (52%) Py = 221,167 (63%) P = 203,799 (58%)

e Are there other barriers (e.g. visas)



https://link.springer.com/article/10.1007/s00168-022-01146-6

“Financial Accessibility

Barriers ) | Solutions

e Training can be expensive

5 Travel ;\}{ e Make it fr.ee
e You work in an HIC
by e You can get a grant if you
need
e Differential pricing for
LMICs, e.g. OECD list

o Hotel
o Visas
o etc.
e Most universities require
students to float the cost
e Students don’t always have
that money
e Courses can price out LMIC
students!



https://wellcome.org/grant-funding/guidance/low-and-middle-income-countries

Cognitive Accessibility: Not just for learners

Document your tools!

Document your framework!

[0 Stides Schema -]

Document all of your procedures with
] Fi scens

A oargimp simple how to guides
.
e Focus on actionable steps

Possible Values:

-]

Example(s)




Multiple Formats

Every page has links to the plain text markdown on GitHub
We have a relatively comprehensive API
“Whatever format you want, you can get” ?

Compare with Reddit:
shutdown of 3rd party apps means r/Blind will probably shut down.

' as long as it’s markdown or html
2 in the future: PDF, EPUB, kiwix?



https://web.archive.org/web/20230608003019/https://old.reddit.com/r/Blind/comments/13zr8h2/reddits_recently_announced_api_changes_and_the/

Slide Format Spectrum

The GTN converts our slide decks automatically to videos

ributors 12 Leaming Pat ® frEres + Q Search Tu
_ﬂ-\‘-\g !/ Graph showing a Postgres DB in a minimal deployment (one node) (../../imad A|4L|fe
@\
Ga\a*\} % \NO‘\( 222 )
Net' . Contribute to the Blolmage.lO models
The first step of a Galaxy deployment is the database.
This is the foundation of everything. Ao @ @
De Bruijn Graph Assembl =
e Bruijn Graph Assembly ‘ ‘
> e 0:00
Authors: 7
i SimoniGladman !/ Galaxy is now attached to the DB. Storage is connected to Galaxy (../../u . . .
Contribute to the BioImage.IO models Other Videos
??? Transcript Edit Source: View Slides View Plain Text ‘See all GTN Videos
4 Updated:  Contribute to the Bolmage.O models:
. i aev Galaxy is deployed, and attached to the database. 5?:?‘15:??2’"3;73il?.i"lfif‘?(;j{li"
B plen-te tides siteirae mist b svEtlzle For Gl oo enbue? Bitmage et Zoa: Advanced modets i ane-

Get to know how o contribute with models o the Biolmage.IO.
7 ABiolmage.10 model s a zip file containing all the items, technical description

‘and metadata of the model, together with the trained architecture of the model.

Hence,a o contains diff an example
input image

ctick
Image analysis using Deep Learming

Tip: press ﬂ to view the presenter notes | < Use arrow keys to move between slides

AT . OO’



‘Tutorial ‘Format Spectrum

arguments now, it lists the contents of /Users/nelle/Desktop/s

® Doyoupreter E
o e

e Or an interactive i} 14

We now know how to go down the directory tree (i.e. how to go in

normal. Many shell commands will not output anything to the screen when successfull
/Users/nelle/Desktop/shell-lesson-data/data . lfwerun ls -F withot
/shell-lesson-data/data , because that's where we now are:

pwd

/home/hxr/arbeit/galaxy/training-material/_site/training-materi
1s -F data/

We now know how to go down the directory tree (i.e. how to go into a subdirectory), bt
parent directory)? We might try the following:

cd shell-lesson-data

bash: cd: shell-lesson-data: No such file or directory

But we get an error! Why is this?

With our methods so far, cd can only see sub-directories inside your current director
we'll start with the simplest.

There is a shortcut in the shell to move up one directory level that looks like this:

j u py‘te r directory and go into its parent directory)? We might try the follown
notebook? T
But we get an error! Why is this?
With our methods so far, cd can only see sub-directories inside y
We m a ke b Ot h above your current location; we'll start with the simplest.
ava i | a b I e (Wh e n There is a shortcut in the shell to move up one directory level that
relevant) St

. is a special directory name meaning “the directory containing

ed

. is a special directory name meaning “the directory containing this one”, or more s




schemas

LD+JSON annotations for your
documents

Makes your resources “Machine
Readable”

The GTN automatically adds this fo

o  Learning Materials
o  Trainers

Using all of the Bioschemas profile
o  Person/0.2-DRAFT-2019_07_19
o  TrainingMaterial/1.0-RELEASE

Not a task you want to do by hand!

1

2 <script type="application/ld+json">

31

"@context": "http://schema.org",
"@type": "LearningResource",
"http://purl.org/dc/terms/conformsTo": {

"@id": "https://bioschemas.org/profiles/TrainingMaterial/1.@-RELEASE",

"@type": "CreativeWork"
},
"audience": {
"@type": "EducationalAudience",
"educationalRole": "Students"
b
"citation": {
"@type": "CreativeWork",
"name": "Community-Driven Data Analysis Training for Biology",
"url": "https://doi.org/10.1016/j.cels.2018.05.012"
b
"copyrightHolder": {
"@type": "Organization",
"email": "galaxytrainingnetwork@gmail.com",
"name": "Galaxy Training Network",
"url": "https://galaxyproject.org/teach/gtn/"
b
"dateModified": "2019-05-01 12:49:44 +0000",
"discussionUrl": "https://gitter.im/Galaxy-Training-Network/Lobby",
"headline": "16S Microbial Analysis with mothur (short)",
"interactivityType": "mixed",
"isAccessibleForFree": true,
"isFamilyFriendly": true,
"license": "https://spdx.org/licenses/CC-BY-4.0.html",



