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When Science becomes
Computational

Scientists unfamiliar with computation

Reproducibility hindered by complexity:
systems, scripts, tools, parameters

Collaboration and publishing difficult
because current media do not support
computational artifacts well
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Galaxy Workflows
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Galaxy Visualization
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Tools Options
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Connecting Scientists with HPC

When tools, workflows, or visualizations

used, Galaxy uses HPC resources

+ command line(s) created and submitted
to computing cluster

A Web interface makes genomic
analyses available to non-programmers




Galaxy Project: Fundamental
Questions

When Biology (or any science) becomes dependent on

computational methods, how to:
+ make tools and methods accessible to scientists?
+ ensure that analyses are reproducible?
+ enable transparent communication and reuse of analyses?




Galaxy is an open, Web-based platform for

accessible, reproducible, and transparent
computational biomedical research




What is Galaxy?

GUI for genomics

analysis interface, tools and datasources
data integration

data libraries

workflows

visualization

sharing

publication

Customizable open-source software on various HPC resources
+  public website
+ local instance
+ onthecloud
+  tool shed/contributing




Galaxy Usage

Public site (http://usegalaxy.org)
+ ~500 new users per month, ~100 TB of user data, ~130,000
analysis jobs per month

Local instances
+ U of Texas system, U of Minnesota, U of Indiana, U.S. JGI, Oxford

U, NBIC (Netherlands), ...
+ Publicinstances: http://wiki.g2.bx.psu.edu/PublicGalaxyServers

Citations
+ > 300 for main Galaxy papers
+ articles in Science, Nature, Cell Genome Research, ...




Lessons Learned

Open, Extendable Frameworks
Advantages of the Web
Community

Do Science and Computing




Software Engineering Matters

Everything is a framework
+ tools
job runners
storage
tool shed

sharing

.
.
N
+ visualizations
+
+ datatypes

Advantages (i.e. “motivations for software engineering in academia”)
+ developer friendly and amenable to community contributions
+ adaptability (biology is incredibly diverse)
+ amplification and novel recombination




gc_wrapper.xml|

<
<

ONSNOULSESE WNM-

>

< id="fa_gc_content_1" name="Compute GC Content">
>for each sequence in a file</ >
> interpreter="python">gc_content.py $input $output</

format="fasta" name="input" type="data" label="Source file"/>

format="tabular" name="output"/>




The Web is Amazing

Remote computing is necessary for big data

Rapid development of Web technologies
+ HTML5 & JavaScript frameworks

Sharing via Web browser simple: requires
only a URL
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It Takes a (Global) Village to
Build Galaxy

Galaxy bridges two communities: users and developers
+ outside investment critical to success

Mailing lists and (soon) Web forums for community usage

Galaxy Community Conference (~200 attendees)

Toolshed for user contributions

+ started with tools
+ eventually workflows, visualizations, etc.
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Science is Fun!

Doing science uncovers real computing
challenges

Galaxy research model
1. find challenge while doing science

2. invent new computing to address challenge
3. demonstrate usefulness of new computing via
biology investigation




Software Highly accessed

Galaxy: a comprehensive approach for supporting accessible, reproducible,
and transparent computational research in the life sciences
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Back to the Future

Virtual and cloud resources are the future, but
there are challenges

Saving/restoring/archiving data when Galaxy
instances are transient
+ often costs are in Storage, Nnot compute

Finding shared and published items across
“universe of Galaxies”
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Thanks! Questions?

http://galaxyproject.org

= Galaxy

Data intensive biology for everyone.

Learn Galaxy Get Involved

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

jeremy.goecks@emory.edu
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