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What is Galaxy?



What is Galaxy?

Let’s answer that by demonstrating it

e Please follow along

e Please share the joy with your neighbors. Not all of you have
laptops

e We will have wandering TA’s to help; just flag them down.

e Given size of the audience, and the time limits the
presenter won't wait for everyone to catch up.



What is Galaxy?

Let’s answer that by demonstrating it

e Please follow along

e Please share the joy with your neighbors. Not all of you have
laptops

e We will have wandering TA’s to help; just flag them down.

e Given size of the audience, and the time limits the
presenter won't wait for everyone to catch up.

“you’ll definitely want to have a plan B in case the network explodes”
a Biocuration 2013 organizer



Basic Analysis

On human chromosome 22,
which coding exons have the most
repeats in them?

cloud1.galaxyproject.org (1)

cloud2.galaxyproject.org (S)
cloud3.galaxyproject.org (B)

(~ http://usegalaxy.org/galaxy101 )
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Exons & Repeats: A General Plan

e Getsome data
e Coding exons on chromosome 22
e Repeats on chromosome 22
o Mess with it
o |dentify which exons have repeats
e (Count repeats per exon
e Save, download, ... exons with most repeats

cloud1.galaxyproject.org (1)
cloud2.galaxyproject.org (S)
cloud3.galaxyproject.org (B)

(~ http://usegalaxy.org/galaxy101 )
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Exons, from UCSC Repeats, from UCSC



Exons, from UCSC Repeats, from UCSC

Exons, from UCSC

Repeats, from UCSC

Overlap pairings




Exons, from UCSC Repeats, from UCSC

Exons, from UCSC

Repeats, from UCSC

Overlap pairings

I |
Exon overlap counts
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Exon overlap counts

Exons, from UCSC



Exons, from UCSC




Exons, from UCSC

Join on exon name

Rearrange columns w/
cut
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Exons and Repeats History = Reusable Workflow?

e The analysis we just finished was about
e Human chromosome 22
e Overlap between exons and repeats
e But, ...

e there is nothing inherently in the analysis
about humans, chromosomes, exons or repeats

e It is a series of steps that sets the score of one
set of features to the number of overlaps from
another set of features.



Create a generic Overlap Workflow

Extract Workflow from history
Create a workflow from this history.
Edit it to make some things clearer.

Run / test it

Tonight at a pub
Count # CpG islands in each exon
Did that work?

And
Count # of exons in each repeat
Did that work? Why not?
Edit workflow: doc assumptions

History
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Saved Histories

Histories Shared with Me

Create New

Copy History

Copy Datasets

Share or Publish

Extract Workflow
Dataset Security

Resume Paused Jobs
Collapse Expanded Datasets
Include Deleted Datasets
Include Hidden Datasets
Unhide Hidden Datasets
Purge Deleted Datasets
Show Structure

Export to File

Delete

Delete Permanently

Import from File

tracking
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Sharing & Publishing enables Reproducibility

Weather Reproducibility: Everybody talks about it, but ...

Galaxy aims to push the goal of reproducibility from the
bench to the bioinformatics realm

All analysis and metadata in Galaxy is recorded without
any extra effort from the user.

Histories, workflows, visualizations and pages can be
shared with others or published to the world.



Sharing & Publishing enables Reproducibility
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Sharing & Publishing enables Reproducibility
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[Supplemental material is available online at http:/ /www.genome.org. All data
and tools described in this manuscript can be downloaded or used directly at
http://galaxyproject.org. Exact analyses and workflows used in this paper are
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Sharing for Galaxy Administrators Too

Data Libraries
Make data easy to find

Genome Builds
Care about a particular subset of life?

Galaxy Tool Shed
Wrapping and sharing tools and datatypes
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What is Galaxy, and how can | get some?

e An open, web-based platform for accessible, reproducible,
and transparent computational biomedical research.

e Galaxy is available as:

e A free (for everyone) web service integrating a wealth
of tools, compute resources, terabytes of reference data
and permanent storage

e Open source software that makes integrating your own
tools and data and customizing for your own site simple

e Free cloud images that can be deployed by informatics
novices

http://galaxyproject.org
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A free for everyone web-based service: usegalaxy.org

-_ Galaxy

Get Data
Send Data
ENCODE Tools

Text Manipulation

Convert Formats

Filter and Sort

Join, Subtract and Group
Extract Features

Fetch Sequences

Fetch Alignments

GCet Genomic Scores
Operate on Genomic Intervals
Statistics
Graph/Display Data
Regional Variation
Multiple regression
Multivariate Analysis
Evelution

Motif Tools

Multiple Alignments
Metagenomic analyses
Cenome Diversity
Phenotype Association
EMBOSS

NGS: Mapping
NGS: SAM Tools
NCS: CATK Tools (beta)

NGS: Variant Detection

$
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However, a centralized solution cannot
scale to meet the analysis needs of the
entire world.



Open Source Software: getgalaxy.org

e Galaxy is designed for local installation and
customization

e Easily integrate new tools

e Requires a computational resource on which
to be deployed

http://getgalaxy.org
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Galaxy is available on the cloud

e Using this today

e Start with a fully configured and populated
(tools and data) Galaxy instance.

e Allows you to scale up and down your compute
assets as needed.

e Someone else manages the data center
e We are using this today

amaZon
webservices"

http://usegalaxy.org/cloud
http://aws.amazon.com/education
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Galaxy Resources and Community: Mailing Lists
http://wiki.galaxyproject.org/MailingLists

Galaxy-Announce
Project announcements, low volume, moderated
Low volume (42 posts, |600 members in 2012)
Galaxy-User
Questions about using Galaxy and usegalaxy.org
High volume (2900 posts, 2700 members in 2012)
Galaxy-Dev

Questions about developing for and deploying Galaxy
High volume (4500 posts, 850 members in 2012)
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http://wiki.galaxyproject.org/MailingLists

Community can create, vote and comment on issues

Members

Bug Reports Issues from Bitbucket
5 13 = =8
Issues with workflow 5: Option to disable - v | =

wor | I P ARETR

Add Members...

Board

Options
Add List

Filter Cards

Activity

Dannon Baker added APL
Library Contents 10
vevealoper eas and

« sentto the board

e 1OINe0

g2roboto on Feature
request: manually hide
datasets

g2roboto added Feature
request: manually hide
datasets 1o Inbox.

g2roboto on Reference

http://bit.ly/gxytrello



http://wiki.galaxyproject.org/MailingLists
http://wiki.galaxyproject.org/MailingLists
http://wiki.galaxyproject.org/MailingLists
http://wiki.galaxyproject.org/MailingLists

http://wiki.galaxyproject.org
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This is the Galaxy Community Wiki, It describes all things Galaxy. Use Main (about)
Use Others! « Learn

Share « Search
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Events News

~ Galaxy Wikl DaveClements Settings Logout | Search: pE——

Events NC\VS

Announcements of interest to the Galaxy Community. These can include items from the Galaxy News Items
G'alaxv Event Horizon Team or the Galaxy community and can address anything that is of wide interest to the
: community. February 2013 Galaxy Upcate
Events with Galaxy-relsted content are listed here. 3 GCC2013 Training Day Topics: Vote!
Ol The Galaxy News is also available as an RSS feed 3

Galaxy Project Openings

———
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Agenda

Basic Analysis with Galaxy
Basic Analysis into Reusable Workflows

Sharing: How to Play Well with Others

Galaxy Project Overview

Further reading



Further Reading

Learn Galaxy Hub Page
http://wiki.galaxyproject.org/Learn

Worked RNA-Seq Example
http://bit.ly/GxyRNASeqEx

Public Galaxy Server List
http://bit.ly/gxyServers

Community Wiki
http://wiki.galaxyproject.org



Unified Search: http://galaxyproject.org/search

-_ Galaxy Web Search
Cowe ewomseseer | [seach

Search the entire set of Galaxy web sites and mailing lists using Google.

Run this search at Google.com (useful for bookmarking)

Want a different search?

Project home

-_. Galaxy Web Search

All Tools Email Source code Shared Documentation Abstracts Requests

About 444 resufts (0.06 segonds)

Find
Everything on ...
Tools for ... Related feature requests
Email about ... Papers using Galaxy for ...
Source code for ... Documentation on ...

Published Histories, Pages, Workflows, about ...
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The Galaxy Team

Dan Blankenberg Dave Bouvier Dave Clements
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Greg von Kuster

http://wiki.galaxyproject.org/GalaxyTeam



Feedback Pleasel!

http://bit.ly/GOISB2013



Thanks

Dave Clements

Galaxy Project
Emory University

clements@galaxyproject.org

http://bit.ly/GOISB2013


http://bit.ly/Caltech2013
http://bit.ly/Caltech2013

