State of the Galaxy
(Wie lauft’s?)

Dannon Baker, Johns Hopkins University,
Galaxy Team



1. Community — GCC, public instances, code and tool contributions,
publications

2. Galaxy Main — TACC move(more detail), Galaxy Main usage

3. Recent Highlights — pulsar, biostar, viz, dataset collections,
toolshed, data managers, Ul evolution

4. Ongoing Efforts — priority areas and things we’re excited about



State of the Community

GCC, public instances, code and tool
contributions, papers
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Galaxy Hackathon: Making Connections,

Providing Footholds

e Developer Community Building

e Bandwidth is important

e Great opportunity for fun’ projects




Hackathon Template Slide (copy me)

e Bullets
e Orange
-eel free to include screenshots/pictures.

Please do include the names of people who
nacked with you on the project. Pictures and
.0gos too, if you have them!

(contributor 1%, contributor 2, contributor 3, docker)




wiki.galaxyproject.org/PublicGalaxyServers

14 General Purpose Servers

21 Domain Servers D 6 D +
30 Tool Publishing Servers _
4 Public Toolsheds




Code Contributions

In a Nutshell, Galaxy Bioinformatics Platform... 12 Month Summary

- has had 14,841 commits made by 106 contributors 4029 Commits
representing 429,567 lines of code Up +989 (32%) from previous 12
months
- is mostly written in JavaScript : .
st fodls Ve 47 Contributors

with an average number of source code comments Up +1 (2%) from previous 12 months

.. has a well established, mature codebase
maintained by a very large development team
with increasing Y-O-Y commits Commits per Month

.. took an estimated 116 years of effort (COCOMO model)
starting with its first commit in November, 2006
ending with its most recent commit 4 days ago

Send a pull request!




The Galaxy Toolshed

897 repositories
222 unigue owners

176 Tool dependency package installation recipes 2,330
valid tools

3,420 valid versions of tools

94 exported Galaxy workflows

455 custom datatypes

62,021 total repository installations
(as of July 2014)



Toolshed Contributions
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Pu b licatio ns (this just got even easier)




The State of Galaxy Main



Galaxy Main (usegalaxy.org)
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Architecture during jjob numbers crash’

Commodity Internet / Internet 2 / Lambda Rail
1GB
CyberSTAR (NSF)
128 Cores
r r 4 GB/core
[ o
¥ B B ¥ Ir PSU Internal r.
EEREERNE &
BioSTAR (NSF)
128 Cores
Wartik 509 8 GB/core
XSEDE Network Data Supercell
Full Mirror

Pittsburgh Supercomputing Center



Galaxy Main (usegalaxy.org)

Quotas: (250/5 GB)
Concurrent Job Limiting: (6/1)



29 June: Galaxy Team visits
TACC to plan and hack

October 7th: Galaxy main switched
over to TACC completely

oO—0—0—90

o

22 May 2013: Initial proposal to
move Galaxy main to TACC

mid August: Galaxy test running
at TACC

Continuing data migration in
background...



Galaxy Main at TACC

Virtual machines

Web Front-end 1 Web Front-end 2 Master Database Replicate Database

n L

Corral Galaxy Cluster
DDN Storage Appliance 256 Cores
16 GB/core

~1PB user data, may migrate to Stockyard



Job throughput post-move
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usegalaxy.org userbase

1,

160,000

1,050

suoneuysibai 1asn maN

8

~N

120,000

80,000

350

40,000

(3unod) pajsjdwo) sqor [ejol

90-¥10Z
¥0-¥10C
o-v10Z
CL-€10T
0L-€10Z
80-€10Z
90-€10C
Y0-€10C
20-€10Z
zL-zioz
oL-z1oz
80-Z10C
90-T10Z
¥0-Z10T
20-z10z
zL-L110z
0L-110Z
80-110T
90-110Z
0-L10C
20-L10T
zL-otoz
oL-0L0z
80-010Z
90-010Z
¥0-010C
zo0-010z
Z1-600Z
0L-600¢
80-600C
90-600Z
+0-600C
20-600Z
C1-800C
01-800Z
80-800Z
90-800C
¥0-800C



Recent Highlights



Ansible for automated deployments

- Started as our private playbook for
automating changes to main, galaxyproject.
org, etc.

- github.com/galaxyproject/ansible-galaxy



Job Execution on External Resources

Pulsar is a distributed job execution application
built for Galaxy: github.com/galaxyproject/pulsar

“Enabled On Main” for particular tools (for now): BWA, Bowtie, Bowtie2, Tophat,
Tophat2, Lastz, Megablast, Cuff* with double the cores and permitted walltime

per job.

Job Resource Parame ters:
Specify job resource parameters

Compute Resource:

XSEDE Allocation e —




Viz Framework

27.0.0.1:8080

Analyze Data  Workflow Visualization~  Admin

@l Charts - New Chart

I List of created charts:
GCet Data

New Chart Stacked area Last change: 9/3/2014, 14.07
Lift-Over
Yext Manipulation New Chart diagram Last change: 9/3/2014, 14:06
Fllter and Sort
Join, Subtract and Group
Convert Formats New Chart
Extract Features
Fetch Sequences
Foach Allcaiants OStacked @Stream O Expanded
Get Genomic Scores
Operate on Genomic Intervals
Statistics
Graph/Display Data
Regional Variation
Multiple regression
Multivariate Analysis
Evolution
Motif Tools
FASTA manip
NGS: QC and manipulation
NGS: Mapping
NGS: GATK Tools (beta)
NGS: Simulation
Phenotype Association

Workflows

« Al workf!

Help ~

Unnamed history

2398

1 tabular.txt

100 regions
1 interval

uploaded interval file

BO0C W




Viz Framework

=_ Galaxy Analyze Data  Workflow HH Using 4.2 MB

Shared Data~ Visualization~ Admin Help~ User~ 222
History

Unnamed history
4.2MB Qzee

45:Venntondatad @ & x

DGE lists i
44: Pasted Entry ® 4
WT vs MT1
4,001 lines
format: tabular, da

uploaded tabular file

Options

FDR threshold
Trackste

0.01

log FC threshold
0
EXPERIMENTAL : Proportional Diagram 43: Pasted Ent:
43: Pasted Entry
42: Convert on data
WT vs MT2 a1
41: example-data.c

sv

39:Sortondata3s @ 4

38: Group on data
37

Gene List for 'WT vs MT1'

Simon Gladman, Bjorn Gruning https.//github.
com/Slugger/0/Vennt-galaxy-vis/



Data Libraries and other Ul Evolution

It’s all about the API.
Shared Data -> "Data Libraries Beta” -- it’'s FAST!

Histories (filters, multiple dataset operations,
multiple history views), Tool Rendering, and
more.



Dataset Collections

Workfiow Canvas st of palrs example workfow o Detalls

Run applications in parallel (one per input), =" et et

Name:

FASTQ Groomer x List of paired datasets
Merge BAM Files x Collection Type:
o paired
Edit Step Attributes

Annotation / Notes:

Input dataset collection X

Merged output for
subsequent processing.

Arbitrary # of Inputs
(... paired).




Data Managers

Figure S1. Schematic overview of reference data, location files, data tables, and tools.

A Galaxy Data Manager handles downloading, creating and installing each of the required facets necessary to provide built-in reference data
through the use of a web-based GUL

bwa index [-a bwtsw|divlis] [-c] <in.fasta>

Galaxy's built-in

reference data registry abstraction layer

Dynamically use built-in data
in any number of Galaxy
Tools




ommunity Interface / Help Desk

(& atest Posts

biostar.usegalaxy.org

¢ search

Recent Votes

Recent Locations *

Recent Awards « A

& to




Toolshed

(particularly dependency management)

"shell_command">git clone --recursive git://github.com/ekg/freebayes. qit

"shell_command">git checkout 3608597(1129127c847ce®3aa®34400b63992‘ed‘

"shell_command">git submodule update --recursivec< Lon>

"shell_command">make || ( make clean &amp;&amp; sed ~1.bok -e &apos;s:LIBS = -1z -1m -L./ -L../vcflib/tabixpp/

i 3 nad
3¢ r
UESTLNG




Ongoing Efforts

(see trello for details!)



Workflow Engine Overhaul

1) Stateful execution model
- enables control structures

2) Make it pluggable



Niche-specific Tools, Guides, Workflows

Highly curated guides for particular analysis
approaches - more than just Pages

Integrated ‘tour’ of Galaxy analysis



Federation / Distributed Data

*pretty much everything™ should be portable

Especially important due to growing numbers of
separate public, cloud, and local instances.



ToolShed, Tool Development Evolution

GitHub-backed repositories for more developer
engagement

Submission process overhaul
Major Ul overhaul

Tooling for local developers




Interface for truly large-scale analysis

The ‘history’ concept is fantastic for small
exploratory analysis.

It does not scale for people needing to run
thousands of samples.



Scalable Training

Cloud ‘workshop in a box’ and similar initiatives
to distribute training materials and knowledge
amongst the community.



Sample Tracking

App - based handling of samples



Thanks!

chat.freenode.net #galaxyproject

Keep the conversation going: ,.i.xy-dev@lists.bx.psu.edu

http://galaxyproject.org/trello

https://wiki.galaxyproject.
org/GalaxyUpdates/2014 10#Galaxy Needs Your
_Input.21
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