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What is Galaxy?

• A free for everyone web service integrating a 

wealth of tools, compute resources, terabytes of 

reference data and permanent storage

• Open source software that makes integrating your 

own tools and data and customizing for your own 

site simple

http://galaxyproject.org
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Vision

Galaxy is an open, Web-based platform for 

accessible, reproducible, and transparent 

computational biomedical research

3

Wednesday, October 3, 12



How’s Galaxy Doing?

• Growth

• Scaling

• Where we’re headed

http://galaxyproject.org
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New Users per Month
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25,768
total users registered

Users
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Jobs per Month
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0.3 Pb
user data at the main site
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11,442
jobs in a single day
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Mailing List Membership
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user dev announce
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~180
papers using galaxy
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Specialized Public Galaxy Servers

http://galaxyproject.org/wiki/PublicGalaxyServers

ChIPchip and ChIPseq?

✓  Cistrome

Statistical Analysis?

✓  Genomic Hyperbrowser

Sequence and tiling arrays?

✓  Oqtans

Text Mining?

✓  DBCLS Galaxy

Reasoning with ontologies?

✓  GO Galaxy

Internally symmetric protein structures?

✓  SymD

Interested in:
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http://cistrome.org/

http://preview.galaxy.dbcls.jp/

http://galaxy.genenetwork.org/

http://www.genboree.org/galaxy/

http://hyperbrowser.uio.no/hb/
http://galaxy.berkeleybop.org/

http://gwips.ucc.ie/

http://huttenhower.sph.harvard.edu/lefse/

http://urgi.versailles.inra.fr/galaxy
http://mgtaxa.jcvi.org/

http://nebula.curie.fr/

http://galaxy.nmcdsp.org/

http://galaxy.tuebingen.mpg.de/

http://regulatorygenomics.upf.edu/galaxy

http://galaxy.nbic.nl/
http://discovery.hsci.harvard.edu/galaxy

http://symd.nci.nih.gov/

http://galaxy.wur.nl/

Other Known Celestial Bodies
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~250
commits from the community
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GCC attendance through the years

2010 2011 2012

69

148

201
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Scaling Galaxy: two distinct problems

• So much data, not enough infrastructure. 

• Solution, encourage local Galaxy instances, 

cloud Galaxy, support increasingly decentralized 

model, improve access to exiting resources

• So many tools and workflows, not enough 

manpower

• Focus on building infrastructure to allow 

community to integrate and share tools, 

workflows, and best practices 
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MAJOR
PUSHES
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TOOLSHED

2,124 Tools

Dependency 
management

Intergalactic 
HUB

Cite yourself
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Galaxy Tool Shed

• Allow users to share “suites” containing tools, datatypes, 

workflows, sample data, and automated installation 

scripts for tool dependencies

• Version controlled  multiple versions installed

• Community driven  rating, annotation, comments, 

review

• Integration with Galaxy instances to automate tool 

installation and updates

http://usegalaxy.org/community
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1 2 3 ∞

http://usegalaxy.org

http://usegalaxy.org/community

Galaxy Tool 
Shed

...

Galaxies on 
private clouds

Galaxies on 
public clouds

...

private Galaxy installations
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Galaxy Tool Shed

• Multiple versions of the same tool installed

• Cite yourself  Now, you can cite the actual tool with 

the toolshed link and credit goes straight to the author

http://usegalaxy.org/community
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HPC
Cloud

XSEDE

Object Store

Intelligent 
parallelism

Wednesday, October 3, 12



Galaxy CloudMan

http://usegalaxy.org/cloud

• Start with a fully configured and populated tools and 
data Galaxy instance.

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

• Someone else manages the data center.

http://aws.amazon.com/education
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Share a snapshot of this instance
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Parallelism

• As data sizes grow, increasingly important to be 

able to express within tool parallelism

• Naturally parallel split/join constructs can be 

specified in configuration

• Parallel environments MPI can be used, but 

management delegated to underlying resources
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Parallelism - why?

• Take maximum advantage of available resources

• Less costly fault recovery (spot instances)

• Overhead in splitting time

• Increased temporary storage requirement
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Automatic Parallelism

{BLAST | bwa | etc}input output
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Use it now

use_tasked_jobs = True

Tools supported:

	

 BLAST, BWA, Bowtie

	

 Yours?
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Implement for your tool
<parallelism 

   method = "multi” 

   split_inputs = "query" 

	

 split_mode = "number_of_parts”

	

 split_size = "4" 

	

 shared_inputs = "subject" 

	

 merge_outputs = "output1”

/>
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Advanced 
Splitting   

• FUSE

• No disk write 
required

• But it is slightly slower 
to read

• More splitters/data 
providers:

• Chromosome based?

Wednesday, October 3, 12



Object Store

• All Galaxy history and library datasets are assigned an ID and 

stored in galaxy-dist/database/files/

• Single directory = single massive filesystem

• Galaxy now has a dataset abstraction layer to decouple from a 

single local filesystem: Object Store

• Disk backend: single filesystem

• Distributed backend: multiple filesystems

• Amazon S3 backend - EBS as cache
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BEST
PRACTICES

ChIPseq

RNAseq

Proteomics

Genotyping
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VISUAL

ANALYSIS

Search parameter 
space

Works for any 
tool

Share & Publish
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Genome Browser
✦ physical depiction of data
✦ visually identify correlations
✦ find interesting regions, features

Galaxy
✦ tool integration framework
✦ heavy focus on usability
✦ sharing, publication framework
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Genome Browser
✦ physical depiction of data
✦ visually identify correlations
✦ find interesting regions, features

Galaxy
✦ tool integration framework
✦ heavy focus on usability
✦ sharing, publication framework

Trackster
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Trackster

View your data from within Galaxy
✦ No data transfers to external site
✦ Use it locally, even without internet access

Supports common filetypes
✦ BAM, BED, GFF/GTF, WIG

Unique features
✦ custom genomes
✦ highly interactive
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But really, why another genome browser

From static browsing to visual analysis

Visual feedback and experimentation needed for 

complex tools with many parameters

Leverage Galaxy strengths: a very sound model for 

abstracting interfaces to analysis tools and already 

integrates an enormous number
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Dynamic Filtering
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Integrating Tools and Visualization
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5C	
  data	
  in	
  Trackster
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5C	
  data	
  in	
  Trackster
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Circster

Circos-­‐like	
  visualization	
  that	
  provides	
  

genome-­‐wide	
  views

Complements	
  Trackster

Very	
  much	
  a	
  work	
  in	
  progress
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Sweepster

Visualization	
  for
✦ tool	
  parameter	
  space
✦ outputs	
  from	
  different	
  settings

Can	
  easily	
  find	
  good	
  settings	
  by	
  visual	
  inspection
✦ for	
  many	
  settings,	
  across	
  multiple	
  regions

Can	
  explore	
  parameter	
  space	
  systematically	
  or	
  

ad-­‐hoc
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Architecture

46

Datasets

...

Tools

...

Galaxy

Web 
browser

Galaxy 

HTML UI
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Architecture

47

Datasets

...

Tools
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Galaxy 

HTML UI
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Architecture

48

Datasets

...

Tools

... D
a

ta
 P

ro
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id
e

rs

Galaxy

...

Web 
browser

Data Managers

Visualizations

d3.js (SVG)

HTML5: Canvas, CSS

Galaxy 

HTML UI
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Technical	
  Highlights

Rough	
  pluggable	
  support	
  for	
  generic	
  JavaScript	
  visualizations	
  +	
  data	
  providers

Data	
  providers	
  =	
  fast,	
  random	
  access	
  to	
  data	
  in	
  Python,	
  JS

API:	
  run	
  tools,	
  run	
  them	
  on	
  data	
  subsets

Backb0ne	
  +	
  HTML5	
  objects	
  for	
  Web-­‐based	
  genomic	
  visualizations
✦ e.g.	
  data	
  managers,	
  linear	
  and	
  circular	
  views

JS	
  binding	
  to	
  Galaxy	
  API	
  (blendJS?)
✦ visualizations,	
  tools,	
  datasets
✦ custom	
  Galaxy	
  UIs
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PLUGG

ABILITY

Display
applications

Datatypes

Datasources

Auxiliary data
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Customization extends beyond tools

• Everything in the Galaxy framework is either 

configuration driven or pluggable or both

• Tools conventionally extended through 

configuration, but new tool types can be added

• Datatypes added through configuration, or plugin 

classes for advanced functionality

• Nothing inherently specific to genomics!
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Supported by the NHGRI (HG005542, HG004909, HG005133, HG006620), NSF (DBI-0850103), Penn 

State University, Emory University, and the Pennsylvania Department of Public Health
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Galaxy Wants You!

jobsgalaxyproject.org

(and your pull requests)

Wednesday, October 3, 12

mailto:jobs@galaxyproject.org
mailto:jobs@galaxyproject.org


http://galaxyproject.org

Galaxy	
  publications:	
  http://galaxyproject.org/wiki/Citing

dannon.baker@emory.edu

Thanks!	
  Questions?
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