GCC2014 Galaxy Hackathon

(duplicate the sample slide and have at it)

Dannon Baker, Brad Chapman, John Chilton, Kyle Ellrott
(and about 40 other people)



Making Connections, Providing
Footholds

e Developer Community Building
e Bandwidth is important
e Great opportunity for fun’ projects




By the Numbers

40 people

1lab

5 days (Training Day Overlap)

2 sponsors

17 active Trello Cards (8 marked complete)
55 Members on Trello Board

6 new pull requests for galaxy-central

2 new pull requests for cloudman

NaN boxes of coffee, soda, snacks



Main Themes

Cloud Deployment

Tools and Improving the Toolshed
Docker

mproving workflows

mproving the API




foroe http://forge.puppetlabs.com/urgi/

bl Do P docker build -t="galaxy” .
- docker run -p 8000:8000 galaxy

-_Gal axy http://localhost:8000/

(Mikael Loaec®, Olivier Inizan)



Deployment Automation with ANSIBLE

e Deployed supervisord via Ansible at CloudMan
boot, easily extensible for additional Ansible™®"

tasks
e Worked toward a unified Galaxy deployment
and management system (have a production

server in one command) http://j.mp/gxansible
(Peter van Heusden, Nate Coraor)



CloudMan Improvements

e (CloudMan with Amazon VPC

e Architectural Planning for L o> B
in EC2 O\ TRES

e libcloud integration to extend cloud
Infrastructures support (e.g. VMware

vCloud, OpenNebula) - work in progress
(Angel Pizarro, David van Enckevort, Enis Afgan, Dannon Baker)




Tool Shed - setup python environment

<actions>
<action type="setup python environment">
<repository name="package python 2 7" owner="iuc">
<package name="python" version="2.7" />
</repository>
<!-- allow downloading and installing an Python package from https://pypi.org/ -->

<package>https://pypi.python.org/khmer-1.0.tar.gz#md5#b60639a8b2938df757</package>
</action>
<action type="set environment">
<environment variable action="set to" name="VAR">$INSTALL DIR</environment variable>
</action>
</actions>

(Bjorn Gruning)



Visualisation

e using Carl’s visualisation framework

e Two visualisation tools for RNA-Seq DGE

o vennt (https://github.com/drpowell/vennt)
o degust (http://www.vicbioinformatics.com/degust)

(Simon Gladman, Bjorn Gruning)


https://github.com/drpowell/vennt
http://www.vicbioinformatics.com/degust

isualisation

-__ Galaxy Analyze Data W S dat; onv Admin e Using 4.2 MB
History o8

Unnamed history
4.2 MB Qe e

DGE ||StS 45:Venntondatad @ 4 x

1: html

44: Pasted Entry @ &S %
WT vs MT1

4,001 lines
format: tabular, databas

uploaded tabular file

Al BES R
Charts
Options dequst
FDR threshold Scatterplot
0.01 Trackster

0

EXPERIMENTAL : Proportional Diagram

43: Pasted Entry

42: Convert on data
WT vs MT2 a1
41: example-data.c
sv

Gene List for 'WT vs MT1' 39: Sort on data 38

Showing 0 of 1000 38: Group on data
s ; = Taea adj.P.va
localhost:808 ualization/shov nn?dataset_id=c385e49b9fel853c =

A 8Na.10

Simon Gladman, Bjorn Grunin




Visualisation

Instances- NectarDa: x J == Galaxy /GVL x \ M Hackathon results-

C f 115.146.84.243

Analyze Data  Workflow ared Data~  Visualization~  Admin  Helpv  Us

X Load Data History
Degust : Cuffdiff on data 37, data 13, and others: gene differential expression testing SrCETeTErTTT
ata 13, and others: gene
differential expression testing
Get Data
Lift-Over Options
Text Manipulation log2(fold_change)

S FOR cut-off|1 cufidifv2.1.1 (4046M)
o abs log FC 0 cuffdiff -no-update-check -q ~library-
Join, Subtract and Group FC relative to [ norm-method geometric -dispersion-
Convert Formats method pooled -p 4 -¢ 10 ~FDR
Operate on Genomic Intervals 0.050000 ~labels “Batch","Chem"

Imntigalaxy/files/000/dataset_242 dat
Imntgalaxy/files/001/dataset_1030 dat
»

sacCer2

Statistics
GraphiDisplay Data
FASTA manipulation

NGS: QC and manipulation
NGS: Assembly

NGS: Indel Analysis gene-d

NGS: RNA Analysis

NGS: SAM Tools

NGS: Picard prl_avy

NGS: Peak Caling

NGS: Variant Detection 0g2(fold_change) avg

NGS: Mapping

BED tools 50: Cuffdiff on data 37.d

NGS: Annot e g fo ata 13, and others: TSS
i aumap log-fokd-chan roups FPKM tracki
NGS: VCF Tools - - aronps ERKMtackeng

NGS: GATK2 Tools 49: Cuffdiffondata37.d @ & x
ata 13, and others: TSS
Workflows ‘groups differential expression testing

« All workflows A 48: Cutfdiff on data 37.d 2 x
ata 13, and others: CDS'
EPKM tracking

4Z:Cuffdiffondata3’.d @ & x
ata 13, and others: CDS
FEPKM differential expression testing

46: Cuffdiffondata3%.d @ & x
ata 13, and others: CDS

overloading diffential expression testi
ng

YALOG2W 45: Cuffdiffondata37.d @ & x
YALO10C ata 13, and others: prom

oo oters differential expression testing
YALOBIW
4a:Cuffdiffondata3’.d @ & x
ata 13, and others: splic
nadifferential expression testina

YALO12

Simon Gladman, Bjorn Gruning



Visualisation

'—_ Gal.xy Analyze Data Workflow Shared Datav  Visualization Admin  Helpv  User~ Using 154.8 M8

Description Probability Num History
Peptides
Unnamed history

Cet Data cllcomp57626_c0_seqim.151088 RecName: Thymidylate synthase, 278197 0.999 3 60.4 MB
COGO0207 Identity: 25.49 EValue:9.4

Upload File from your computer |
30: squid.psqlite

UCSC Main table browser .
SGCPSFAQTEPKDALMQTINMND 2 SNKNDGKEMDEALIKLIKEVTE 2.2MB
C Test table browser it psqlite
uploaded psqlite file
SRA ENA SRA — -

DAL BoOoCcW

Get Mic

BioMart
BioMart Central server 50

BloMart Test server
CBI Rice Mart rice mart clicompSs7 RecName: Activating transcription factor 7
1; 9031 NO(C 78 Identity
CrameneMart Central server
y server psqlite
%€ worm server . ) P . Aining b uploaded psqlite file

tity: 46.73 EValue:4.0e BOoeCcW

lame: DF-
HbVar Human Hemoglobin me: UPFOE
membrane f

ra Cooke, James Johnson




Galaxy Synapse Interface Synapse

e Synapse: a platform for scientific data:
o data, source code, text and graphics
o versioning, provenance tracking and access control

e Common goals with Galaxy:

O open science, open data
o reproducibility

e Goal: share data, provenance, annotations, etc.
(Christopher Bare®, Kyle Ellrott)



khmer project integration &
discover datasets testing

Welcome to khmer: k-mer counting, filtering and graph
traversal FTW!

1.0 | downloads '1.4K this month J license BSD License
passed

Will be upgraded to dataset collections output

when that is ready. 1 bug found by MRC & fixed
by JC; 4+ Trello cards filed

(Michael R. Crusoe®, John Chilton, Dave B.)



Docker Docker Docker

e Docker
e Docker

Docker docker docker, docker, docker docker
docker docker docker. Docker! Docker docker,

docker. Docker Docker

Docker Docker

(DOCke r) Docker? Docker?




Galaxy with Docker

:- _______ | --Galaxy
,  ~-Galaxy : e e
oo - : _Tool 11 Tool !
Galaxy in Docker - Tools in Docker

| - |

I ~.Galaxy I

I . oo 1

:|Tool l| Tool l:

Docker in Docker

(Aaron Petkau, Nate Olson, Andrew Stewart, Bjorn Gruning, John Chilton)



Galaxy API, BioBlend, and blend4j
e API| wish list

o |lya, Freek + John discussed 5 potential

o 1:fixed by Ilya, 2: to be done, 3: should work, we ll
check, 4: very difficult & 5:is already work in progress

e Extending blend4]

o JJ and Freek worked on similar extensions on
metadata (i.e. tool parameters)

o we’ve compared code, will add it in comlng months
Also: multiprocess Galaxy + MySQL with MyISAM = failed workflow st

(Ilva Svtchev. J) Johnson. Freek de Bruiin. John Chilton)



Send multiple datasets to Galaxy

e Problem: can only send one dataset at a time
e Solution:JSON schema for query response

3: CpG islands (mouse) ® ()R

[{"url":"http://thecpgdb.org/cpgs _mm9.bed", 74,987 regions
Galaxy nnamen:uch iSlandS (mouse)u, fornjat:bed,database:mmg
“Get Data” "extension":"bed", display at UCSC main test

display in IGB Local Web
display at Ensembl Current

"metadata":{"db_key":"mm9"}

Database | ;,

1.Chrom 2.Start 3.End 4.

JSON response {"url":"http://thecpgdb.org/cpgs_ce2.bed", chr start end  len

"name":"CpG islands (c. elegans)", chrl® 3001252 3001468 217

"extension":"bed", chrl® 3001990 3002096 107

G l X " v pn .o am chr1ld 3102618 3102897 280
dld y metadata®:{"db_key":"ce2"} chrl® 3103777 3103948 172
json data source } chrl® 3104651 3105129 479

2: CpG islands (ce2) ® ()%

(Matt Shirley, Dan Blankenberg)



Dataset_Collections

Init.py

Code
Tools Parse(): . 1
s o, Crawling

at Galaxy load time

Basic.py

Parameters DataCollectionToolParameter()

Dataset_matcher.py

Output_collect.py
Can we perhaps collect inputs the same way?

| | Evaluation.py Ta rg etS fOI’

elif isinstance( input, DataCollectionToolParameter ): . . .
ity implementing input data

class JobToInputDatasetCollectionAssociation( object ):

def __init__( self, name, dataset ): COl.I.eCtionS

self.name = name
self.dataset = dataset

class JobToOutputDatasetCollectionAssociation( object ):
def __init__( self, name, dataset_collection 3
self.name = name
self.dataset_collection = dataset_collection




Workflow as a step in another workflow

testworkflow

Input 2

Include reference to
workflow in another

workflow, at runtime call o et o
steps of nested workflow.

Input Dataset

out_filel

out_filel

Input 2

(Peter van Heusden, ideas [ nput Dataset
from Saket Choudhary)

out_filel

out_filel (tabular)



Provenance and Scaling

e Initial work on backend Arvados integration
e http://arvados.org

—_—

Framework for data distribution, Docker
Integrated and provenance storage (PostgreSQL).

(Brad Chapman, Jonathan Sheffi)


http://arvados.org
http://arvados.org

Going Forward

Docker

Work distribution/federation
Dataset Collections
Workflow engine

chat.freenode.net #galaxyproject

Keep the conversation going: g.iaxy-dev@listsbx.psu.edu

http://galaxyproject.org/trello



mailto:galaxy-dev@lists.bx.psu.edu
mailto:galaxy-dev@lists.bx.psu.edu
http://galaxyproject.org/trello
http://galaxyproject.org/trello

Join us next week @ BOSC Codefest

http://goo.gl/NAFwAG6

July 9th and 10th, 2014 (the
~ Wednesday and Thursday
before BOSC 2014) in

Cambridge, Massachusetts at
hack/reduce



http://goo.gl/NAFwA6
http://goo.gl/NAFwA6

Thanks!

Saravanaraj Ayyampalayam Michael Crusoe

Dannon Baker
Christopher Bare
Daniel Blankenberg
Carlos Borroto
Emil Bouvier
Michael Cariaso
Martin Cech
Brad Chapman
Alistair Chilcott
John Chilton
Dave Clements
Ira Cooke

Nathan Coraor

Freek de Bruijn
Kyle Ellrott
Carrie Ganote
Nuwan Goonasekera
Bjorn Griining
Olivier Inizan
James Johnson
Dawei Lin
Mikael Loaec
Yizhen Lu
Mark Mammel
Nathan Olson

Simon Gladman

Aaron Petkau
Angel Pizarro
Jonathan Sheffi
Matt Shirley
Andrew Stewart
Nick Stoler

[lya Sytchev

Vipin T Sreedharan
Michael Ta
Frederick Tan
David van Enckevort
Peter van Heusden
Xijun Zhang

Enis Afgan
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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)




