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What is Galaxy?

Galaxy is an open-source web-based
framework engineered to handle large data
reproducibly and transparently.

- Galaxy Analyze Data Workflow Visualize~ Shared Data~ Help~ User~ Sss

Tools History
Galaxy is an open source, web-based platform for data intensive

biomedical research. If you are new to Galaxy start here or consult our
help resources. You can install your own Galaxy by following the Peaks to Genes
tutorial and choose from thousands of tools from the Tool Shed. o
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What is Galaxy?

Users interact with data and tools via a
graphical user interface. No computational
experience required.

See Keith Bradnam’s 13 Questions You May Have About Galaxy, 2015


http://www.acgt.me/blog/2015/9/15/13-questions-you-may-have-about-using-galaxy

# Methods Publications: UsePublic, UseMain, UselLocal

Who Uses Galaxy?

B Methods B UsePublic UseMain B Uselocal

_ 1500
e 161 public platforms

e 100s (1000s?) of local installs
e Mentioned in almost 9000 pubs
e in over 5000 methods sections 1000

e UseGalaxy.org has over 170,000
500 | |

registered users
galaxyproject.org/galaxy-project/statistics/ 2013 2014 2015 2016 2017 2018 2019



https://galaxyproject.org/galaxy-project/statistics/
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Who uses Galaxy: Omics

e Mapping

e Ontologies

e Phylogentics
Proteomics

e RNA &
Transcriptomics
Sequence
Analysis

e Systems Biology
e Variant Analysis

g {

Omics Galaxy Toolshed Categories

= Galaxy Tool Shed

Repositories Groups Help ~ User ~

Repositories by Category

search repository name, description

Name

Assembly

ChIP-seq

Entomology

Epigenetics

Fasta Manipulation
Fastq Manipulation

Flow Cytometry Analysis
Genome annotation
Genome editing
Genome-Wide Association Study
Genomic Interval Operations
Metabolomics
Metagenomics
Micro-array Analysis
Molecular D ics
Next Gen Mappers
Ontology Manipulation
Phylogenetics
Proteomics

RNA

SAM

Sequence Analysis
Systems Biology
Transcriptomics

Variant Analysis

Description Repositories

Tools for working with assemblies 140
Tools for analyzing af anipulating ChIP-seq data. 7
Tools that involve insect studies 4
Tools for analyzing Epigenetic/Epigenomic datasets 23
Tools for manipulating fasta data 110
Tools for manipulating fastq data 95
Tools for manipulating and analyzing FCS files 25
Tools for annotating genomic information 35
Tools for analyzing genome editing data 6
Utilities to support Genome-wide association studies 20
Tools for operating on genomic intervals 62
Tools for use in the study of Metabolomics

Tools enabling the study of metagenomes

Tools for performing micro-array analysis

Tools for studying the physical movements of atoms and molecules

Tools for the analysis and handling of Next Gen sequencing data

Tools for manipulating ontologies

Tools for performing phylogenetic analysis

Tools enabling the study of proteins

Utilities for RNA

Tools for manipulating alignments in the SAM format

Tools for performing Protein and DNA/RNA analysis

Systems biology tools

Tools for use in the study of Transcriptomics.

Tools for single nucleotide polymorphism data such as WGA




Who uses Galaxy: Other domains

Climate Science Complex Social Science Galaxy for Constructive
Workbench Gateway Solid Geometry Galaxy for Ecology
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= Galaxy

Tools

search tools

Expression Tools

Get Data

Send Data

Collection Operations
GENERAL TEXT TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
Datamash

GENOMIC FILE MANIPULATION
FASTA/FASTQ

FASTQ Quality Control
SAM/BAM

BED

VCF/BCF

Nanopore

Convert Formats
Lift-Over

COMMON GENOMICS TOOLS

| <

The Galaxy interface

Analyze Data Workflow Visualize ~

Galaxy is an open source, web-based platform for data intensive
biomedical research. If you are new to Galaxy start here or consult our

Shared Data ~

Help ~

User ~

help resources. You can install your own Galaxy by following the
tutorial and choose from thousands of tools from the Tool Shed.

125+ ways to use Galaxy
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# BioBlend
Docs » BioBlend ) Edit on GitHub

Search docs

API documentation for interacting with
Galaxy

BioBlend

About

Object-oriented Galaxy API

Usage documentation BioBlend is a Python library for interacting with Galaxy and CloudMan APIs.
API documentation for interacting with
the Galaxy Toolshed BioBlend is supported and tested on:

API documentation for interacting with

CloudMan « Python 2.7, 3.5, 3.6, 3.7 and 3.8

Usage documentation « Galaxy release_15.03 and later.

Configuration documents for BioBlend

BioBlend's goal is to make it easier to script and automate the running of Galaxy analyses,
administering of a Galaxy server, and cloud infrastructure provisioning and scaling via CloudMan. In

practice, it makes it possible to do things like this:

« Interact with Galaxy via a straightforward API:

from bioblend.galaxy import GalaxyInstance

gi = GalaxyInstance('<Galaxy IP>', key='your API key')

libs = gi.libraries.get_libraries()
gi.workflows.show_workflow( 'workflow ID')
gi.workflows.run_workflow('workflow ID', input_dataset_map)
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« Interact with Galaxy via an object-oriented API:

from bioblend.galaxy.objects import GalaxyInstance
gi = GalaxyInstance("URL", "API_KEY")

Farta e A P S e e I A ST T <Y




Galaxy: Ecosystem & Community



How is Galaxy available?

Where

How soon

Choices

Public servers on
the web

Right now

120+ web sites (UseGalaxy.”,
RepeatExplorer, PhenoMeNal,
Cistrome, Phylogeny.fr, ...)

Your own laptop

In a few minutes

30+ containers (Docker) and Virtual
Machine images

On the cloud

In a few minutes
to a few days

Academic (Jetstream, Nectar, CLIMB,
GenAP, ...) and commercial (AWS,
Google Cloud Platform, Azure) clouds

Your organization’s |In a few weeks
own infrastructure |[to a few months

100’s (or 1000’s) of local deployments

galaxyproject.org/use

getgalaxy.org



https://galaxyproject.org/use/
https://getgalaxy.org/

Galaxies are Independent

® Galaxy instances are not interconnected (yet)

® User identity, data, workflows are not connected between
instances.

® \Workflows can be exported from one instance and imported to
others.

® Datasets can be exported from any instance



1000s of
tools &
datatypes
have been
wrapped for
CEIEVA:1gle

are
available for
installation
in servers
though the
Galaxy
Admin GUI

Tools: Galaxy Toolshed

Galaxy version 19.09

Server
Data types
Data tables
Display applications
Jobs
Workflow invocations
Local data
User Management
Users
Quotas
Groups
Roles

Forms

Analyze Data Workflow Visualize > Shared Data~|| Admin [Help~ User~

category:'Assembly’

5326 repositories available at https://toolshed.g2.bx.psu.edu/ v

Name Description Updated Owner

abacas Order and Orientate Contigs today nml

Using 75.3 GB

Downloaded

Tool Management

Install or Uninstall

Monitor installation
Manage tools

Manage metadata
Manage whitelist
Manage dependencies
View lineage

View migration stages

View error logs

abyss Assembly By Short Sequences - yesterday
a de novo, parallel, paired-end
sequence assembler

ABySS is a de novo sequence assembler intended for short paired-end reads and large genomes.

Show additional details and dependencies.

Revision Tools and Versions Requires

abyss-pe 223 +16.01

abyss-pe

abyss-pe

abyss-pe

Install




Deployment
& Admin

Using Galaxy

Tutorials ...

2 Administration

# Galaxy Project

19.09

Search docs

Releases

Galaxy Configuration
Logging Configuration
Production Environments
Scaling and Load Balancing
Proxying Galaxy with NGINX
Proxying Galaxy with Apache
Connecting to a Cluster
Galaxy Job Configuration
Tool Panel Administration
Authentication

Dependency Resolvers in Galaxy

Coanda $ar Tanl Danandanciace

Docs » Galaxy Deployment & Administration View page source

Galaxy Deployment & Administration

This documentation is in the midst of being ported and unified based on
resources from old wiki and new hub. These resources should be used
together for now.

Galaxy Configuration
o Overview
o Configuration Files
o Configuration Basics

Logging Configuration

o Overview

o Basic Configuration

o Advanced Configuration
Production Environments

o Why bother?

o Groundwork for scalability

o Basic configuration

o Advanced configuration

Scaling and Load Balancing

o Terminoloev


https://docs.galaxyproject.org/en/master/admin/
https://docs.galaxyproject.org/en/master/admin/
https://galaxyproject.org/learn/
https://training.galaxyproject.org/

Galaxy Training
Network Library

e Slides

e Hands-on tutorials

e Training datasets

e Docker images

e (Can be used individually or
in classroom

training.galaxyproject.org/

a Galaxy Training!

Variant Analysis

Contributors View on GitHub Help ~

Genetic differences (variants) between healthy and diseased tissue, between individuals of a population, or between strains of an
organism can provide mechanistic insight into disease processes and the natural function of affected genes. The tutorials in this
section show how to detect evidence for genetic variants in next-generation sequencing data, a process termed variant calling. Of
equal importance, they also demonstrate how you can interpret, for a range of different organisms, the resulting sets of variants by
predicting their molecular effects on genes and proteins, by annotating previously observed variants with published knowledge, and by

trying to link phenotypes of the sequenced samples to their variant genotypes.

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

e Introduction to Galaxy Analyses

* Sequence analysis
o Quality Control: & slides - 0 hands-on
© Mapping: lides - 0 hands-on

Material

Input
Lesson Slides Hands-on dataset

Introduction to Variant analysis
Calling variants in diploid systems

Calling variants in non-diploid systems

Exome sequencing data analysis for
diagnosing a genetic disease

Identification of somatic and germline variants
from tumor and normal sample pairs

Mapping and molecular identification of
phenotype-causing mutations

Microbial Variant Calling

Galaxy Galaxy
Workflows tour instances



https://training.galaxyproject.org/

Support

Chat (Gitter channels)

e Online Forum (uses Discourse)
Mailing Lists

e Doc

Communities

e \ideos

galaxyproject.org/support/

= GalaxyHelp

all categories » || alltags » New (8) Top Categories

& ¥ Troubleshooting resources for errors or unexpected results
usegalaxy.org support

Check to see if there is a known usegalaxy.* server issue. Server Status:
https://status.galaxyproject.org/ If the server was down when you first ran
your job, try a rerun once back up. A rerun can also eliminate tra... read
more

& ¥ Welcome to Galaxy Community Help
For assistance with a specific Galaxy server please post into appropriate

category.

Opening Unicycler assemblies with IGV local - fai_file missing
usegalaxy.org support )

Unicycler launched but still queued after 2 days .
usegalaxy.org support k € side

Difficulty in getting SRA into Galalxy

usegalaxy.org support

Workflow for differential exon usage/alternatlve splicing
M usegalaxy.eu support workflow stringti lexse

chagning text size and font when using HeatMap2 «

Removing spliced alignment from BAM after Hisat2 «
usegalaxy.org support lter-bam

Installation of RGI, SNVPhyl, and ARIBA in Galaxy Europe «
M usegalaxy.eu support

Trinity seems to be hanging «

Commercial servers — Galaxy Choices e

My Posts

@

+ New Topic



https://gitter.im/galaxyproject/Lobby
https://help.galaxyproject.org/
https://lists.galaxyproject.org/
https://vimeo.com/galaxyproject
https://galaxyproject.org/support/

° Galaxy Training!

Hall of Fame

| ]
O I I t r I | I to rS Abig Thank You! to the 147 awesome contributors to the Galaxy training materials!
N

Galaxy has an enormous and awesome
contributor community

e 1,050 Help forum accounts in 13 months
e From BlackDuck Open Hub:
e QOver the past 12 months, 157

developers contributed new code to
Galaxy ... This is one of the largest
open-source teams in the world *

e 147 contributors to GTN Library

e ad infinitum

* openhub.net/p/galaxybx/factoids


https://help.galaxyproject.org/
https://openhub.net/p/galaxybx/factoids
https://openhub.net/p/galaxybx/factoids
https://training.galaxyproject.org/training-material/hall-of-fame
https://openhub.net/p/galaxybx/factoids

Events Galaxy @ Plant & Anlmal Genome XXVIII

e Galaxy & EIB @ PAG,
January, San Diego
e Galaxy Admin Training,

Admin Training
March, Barcelona Barcelona 2020

e BCC2020, July, Toronto
e Cornell, 2020 (working on it)
e Many other events, all over

g ﬁ"m Mﬂd - ' #, |.F

the world
e wor Blemformams Commumty
Conference 2020
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galaxyproject.org/events/


https://galaxyproject.org/events/

Bérénice Batut, GCC2019

ERIEY

w

@
X i A
'
= §/. ] 1\ )
AR ! 2
i o=
o & e
3
7
Y

Galaxy Community

The literally thousands of people who
have contributed Tools, Doc, Support,
Training, Resources, Code, Issue
Reporting, Testing ... over the past 15
years

Alexis Dereeper, Umesh Rosyara
Star Yanxin Gao, Mathias Lorieux, Ken McNally
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