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UF Research Computing
UF

» Mission
> Improve opportunities for research and scholarship
> Improve competitiveness in securing external
funding
> Provide high-performance computing
resources and support to UF researchers

Research Computing
Information Technology
Home of High-Performance Computing and I-HilPer Gator
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HiPerGotor

The University of Florida Supercomputer for Research

> 16,384 cores—fotal of about 19,000 cores today

o Infiniband interconnect

> >3PB fast, high-availability, storage

o GPGPUs— 90+, Kepler-class

Large memory (512GB to 1TB of RA'A_A) nodes
< > = <3 vl ==
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HiPerGotlor

The University of Florida Supercomputer for Research
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Cluster basics

User Scheduler
interaction

Tell the
scheduler
what you

want fo do

Login node
(Head node)
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Compute
resources

Your job
runs on the
cluster

www.it.ufl.edu

Galaxy: Data intensive biology for

eoveryone

» Accessible, reproducible, transparent

computational biology

» galaxy.hpc.ufl.edu
> Local instance of Galaxy

- Faster access to storage, easier upload

- Local compute resources
- Local control
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n Galaxy Analysis Workspace

Galaxy / UF HPC

Tools [Opions ~

NGS: Peak Calling
= MACS Model-based Analysis for
Chip-Seq

‘CCAT Control-based ChiP-seq

History [Options ~

L] )
0915 Macs Exercise s3ch

35: Summary Statistics on @ 0 %
vy

33:UCSC Maln.on Human: @ %
‘L UserTrack 3545 (Chrii156690=

‘Analysis Tool
* GeneTrack indexer on a BED file
« Peak predictor on GeneTrack
index.

NGS: Simulation
SNPIWGA: Data; Filters

UF | Information Technology wwwit.ufledu

2/13/14

What is Galaxy?

Galaxy Provides
Life Support for
¥ NGS Exploration
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mcs

Treatment file:
3 hg19 chriobam -

History (Opions ~

use Moderr
1 (e

UF | Information Technology

@

www.it.ufl.edu

MACS.
1
) Treatment file:
3:hg19.chrio.bam —~]

Input fle:

LCIE WALy  selection is Optional Ed

Tools [Options  Format
Getoan Auo =
Send Data

Effective Genome Size:
Human (h18) ¢

Tag size (Optional):
i3

P-value:
1605

rkspace
—

History (Opions ~

[E| Z
0915 Macs Exercise s3cb

35: Summary Staisticson ® 0 3¢
Gz

33:UCSC Maln.on Human: ® %
L UserTrack 3545 Chrl156630=

Evolution
Moti Teols

NGS: Peak Calling

+ MACS Model-based Analysis for
hip-Seq

« CCAT Control-based ChiP-seq
‘Analysis Tool

+ GeneTrack indexer on a BED fie

« Peak predictor on GeneTrack.
Index.

NGS: Simulation
SNPIWGA: Data; Filters
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tags at the exact
DKeep ALL

OAuto by Binomial

©«eep single

Use Model?
True ¢

small fold enrichment for model building:
10

large fold

30

‘Advanced Options:
No ¢
Diagnosis Report:
No t

Execute
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€ cnrs 503365 503365 mACS peak 2

b
Galaxy E5
enrs

Tools cnrs

12776445 12776447
13034378 034379

14201262 14201263

Mot Tools chrs 15038466 15038467
NGS:PeakCalling | chrs 16371450 16372451
' MACS Model-based 4| chr9 16703876 16704877
Chir-seq. chrs 16964119 16964120
chrs 17005070 005071

 CCAT Control-based | chrs 17063745 17063746
Analysis Tool chrs 18168582 18168583

. Lo S 19050358 19050355
GeneTrckindexerol 0, ) 095741 21085742

+ PakprdicoronGey eves 2131629 21591830

nes 22016200
NGS: Simulation

SNP/WG: Data iters e
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macs
ala: wl,asmnnn
| Treament fie =
3 hg19.chr10.bam > ory
input file: e o8
Galaxy / UF HPJE e D91s Macs Exerciee e
Tools (Optons | Format:
e | G 35: Summary Statisticson ® {/ %
ey e data 28
Effective Genome size:
Lft-over Human tho18) ¢ 33:UCSC Main on Human: ® () %
(rastbaniewttion) Tag size (Optional: <t UserTrack 3545 (chr1:156690-
25 165971)
Convert Formats
Extract Features 31: MACS job log on @)%
Estch Sequences. hg19.chr9.bam
e Keep duplicate tags at the exact same location?:
Onemte m commtcaras. || OKeep ALL 30: MACS wigale on @0 %
St Okuto by Binamial ha19.chrg.bam
@ceep single 7 7
Regiona Varston IACS xls on ®
= = Use Model:
Multhariate Amalyss T &
cxinay smal fold enrichment for model bulding: 28: MACS summits of ®0R
oy hq19.chr9.bam
NGS: Peak Calling
= MACS Model-based Analysis for | large fo
ECE et @0
+ CCAT Control-based ChiP-seq
‘Analysis Tool Advanced Options:
- GeneTackindexeronaBedfile N ¢ : BAM-to- @0
+ bk predicior on GeneTrack Diagnosis Report 25: converted SAM
e — 25: hal9.chrobam ®0%
SNP/WGA: Daa: Filters Breae
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LANA ChIP peaks o

LANA x || chip x
peaks x J[ chr9 x
Annotation / N

nhgl9  53Gb

hg19.chr9.bam
236 regions

format: bed, database: 2
(~[61%]

@8
hg19 x Tags:
23 LANA x ) chip x [ hg19 x
chrd x ) (MACS x| g

Peak calling on LANA ChiP-Seq data
using Human chromosome 9 from
hg19 build
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view in GeneTrack

chry 176690 179457 MACS_pea
chry 502364 506252 MACS_pea
chry 763181 765291 MACS_pea
chry 2241428 2243431 MACS_pea
chry 3161298 3162300 MACS_pea
chry 3467312 3468066 MACS_pea
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- Getting Data into Galaxy

» Upload a file from your computer
> Direct upload (<2GB)

o For large files: scp

or copy files to HPC

- Load from within Galaxy

- http://wiki.hpc.ufl.

edu/index.php/

Galaxy_Data_Import

» External data
« UCSC table browser

«  Biomart

« interMine / modMine
+ EuPathDB

« EncodeDB

- EpiGRAPH
*  FlyMine
«  GrameneMart...

www.it.ufl.edu

- Data libraries

Data Library “GMS 6001 MACS Exercise”

vame essage Uploaded sy oue

O 200001214 7 h019 an neatum ~ omampctes 2010913
O(2010-12-14 7 e i sonsaom = omihpctedu 2010013
) hotssiiomn + omehpctedu 0110014
O telocwlin « omahpc et wom09-14
O pats gt omampctesu 2010914
O batpcnzesm - omihpctedu 2010015
) hotssiiaman + omehpc et 0110014
O telocisn - omhpcatetu 200914
O pats gt omampctedu 2010914
O batpcnzesm - omihpctedu 2010015
) hotssinmn + omehpc et 0110014
O palociiomn « omhpcateta 0n.09-14
O pato e sam + omampctedu 2000914
O baspcnosm - omhpctedu 2010015
) hotssziam + omehpc et 010014
O teloczin - omatpcutesu 2010914
O bato e + omampcates 2010914
O batscnzsm + omhpctedu 2010015
) hotssiioan + omehpc et 0110014
O sslscuesn - omahpcutesu 2010914
O pato s nam omampctedu 2010914
O basscnrsam ~ omahpcatedu 2010015
) hotssuzon + omehpc et 010014
S omhpcteda 20n.09.14
O pato o nam ~ omampctesu 2000918

o seeced et imgore o cers 2] (G
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- Data Access Control

Groups
Roles associated with new group P:

HPC test ChiP-seq analyses search A

Name + users
¢~ o
O TaviorteCuab v 2

For 0 selected groups: | Delete | [ Undelete | | Purge |

Roles

)
== Advanced Search

Description

Users associated with new grou| (] name

om@hpc.ufl.edu O wec - ol for group HPC
magitz@ufl.edu ) HPC test ChP-seq analyses ~ Test analyses of ChiP-seq data
Users
search

Advanced Search

L Email b Groups  Roles  External
O aedsonoutieqs + aedison o T e
O boswickautledu ~ bostuick o 1 e
O convesseutieas + cgravess o 1 yes
ciffrevautledu ~ Geffrey o T e
UF | Informat O colgsquiledu ~ colitd3 ) 1 yes

Roles

Twe  Groups
system 1
admin 1

Last Login
Sep 15, 2011
Sep 15,2011
sep 15, 2011
Sep 15,2011
Sep 15, 2011




- Galaxy Tool Suites

graphing
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Regional Variation

» Text Manipulation »

» Format Converters » EMBOSS

» Filtering and Sorting » Evolution

» Join, Subtract, Group » RNA-Seq

» Sequence Tools » ChIP-Seq

» Multi-species » GATK
Alignment Tools » Phylogenetics

» Genomic Interval
Operation

» Summary Statistics,

www.it.ufl.edu

- Galaxy Workflows

[mknewn N
»
[ oot comnocbe e worktions | | @teatas npus daass
BAM-t0-5AM

Finclude "BAM-to-SAM" in workflow

» | 26: 8AM-to-sam on data 25:
converted SAM

» | 27: MACS peaks on hg19.chro.bam

Convert Genomic Intervals To Strict
BED6

4 include "C.
Strict BEDS" in workflow

Intervals To

27: MACS peaks on hg19.chro.bam

Extract Workflow
Dataset Security

Show Structure
Export to File
Delete

Other Actions

Import from File

Show Deleted Datasets
Show Hidden Datasets

macs

@ include "MACS” in workflow

D to GeneTrack Index

& includ

onvert BED to GeneTrack

28: MACS summits on hg19.chro bam 25: ha19.chrobam @ 0%
» | 29: MACS xls on hg19.chr9.bam 24: hgl9.chri.bam ®0R
30: MACS wiggle on hg19.chr9.bam 23: hg19.chrZ.bam ® ()R

31: MACS job log on hg19.chr9.bam 22:hal9.chré.bam ®0 R

21: hq19.chrS.bam @)%

> | 27: acs peaks on hg19.chro.bam @03

Index” in workflow.

2/13/14

- A galaxy of tools

ILLUMINA DATA

FASTQ Groomer convert EMBOSS
between various FASTQ quality
formats NGS TOOLBOX BETA

eAsa spie on ooes swred [ ngs:oc ana fp—
end reads - + Comer SAM to inenal NG Peak Calling
NGS: Maoping
FASTQ loiner on paired end LuMNA SAM-t0-8AM converts SAM = MACS Model-based Analysis of
reads Tormat 1o 8AM for ChiP-seq
- Map witn Bouste for Wumina
EASTQ Summary Statstics by 5 -SAu converts sAM - GeneTrack indexer on a 80
Column = a0 with 5WA for Hlumina Tormat o SAM format o
ROCHE-454 DATA RoCHE-454 e *+ ok arsdicor on GeneTack
Bulld base qualy distibution « Lasiz map short reads against Py X
Refdtence sequence « Generate pieup from BAM
e o | - tssabisst compare sore s = B
‘Combine FASTA and QUAL inst s, t, and wgs . . Find spice junctions
tomor a9ains: g wos st aeun on coverage and Tashag i s pnco
AB-50LID DATA o « Pleup-to-intenval condenses - Cufinks wanscrit assembly
Convert SOUD output o fasta AB-souD m“‘%"“'m nto ranges of 02 e GG simates or
Comay . for s0LD -
faastat provides simle stats com
Soup ds e e s Sssembied tramserpts 1o
for eference annotation and track
fener Cutfinks sty
P NGS: Peak Calling. NGS: Peak Calling multiple experi
MANIPULATION NGS: RNA Analysis NGS: RNA Anaiysis significant changes.
in transcript. expression.
EILe FASTQ reads by qusity RGENETICS Roenemics e i
e ALTERING
FASTQ Qualty. Trimmer by. Models. Mo ° trackn
“hding Window " Gsing wracking
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- G

input dataset 2 ‘ BAM-to-saM 3 Convert BED to GeneTrack inde:
nput dataser 3 ‘ macs. El Summary Statistics 32 ‘

[Re———
Name:

Workflow constructed from
ChIP peaks on hg19"

Tags:
Comen anomic menalsTo 32 LANA x| ChiP-seq x

Cnoose renate o9 x) G

find items with the same ta
Annotation / Notes:

hg19 and chr data

Tool: MACS.

Treatment file
Data input e

Input file

Data input cile’ (nterval or sam or bam or
eland or elandmultior bed)

Format: ¥

[

Effective Genome Size:

[ Human (ha10)

‘Tag size (Optional): V
=

g et jpewtts
Edit Workflow Atributes

history LANA

hg19 x

curput thede [ Apply tags to make it easy to search for and
g,

“This is a partial peak calling with MACS using

! intenval or sam o bam or
eland or elandmultior bed)

15 at the exact same.

nent for model building:

Making History A via Link and It

[ Make History Accessible via Link

[ Make History Accessible and Publish
Makes the
section, where it is publicly listed and searchable.

Sharing History with Spec

Users

You have not shared this history with any users.

| Share with a user

. . .
- Sharing and publishing
Share or Publish History 'LANA ChIP peaks on hg19'
This history is currently restricted so that only you and the users listed below can access it. You can:

Generates a web link that you can share with other people so that they can view and import the history.

istory accessible via link (see above) and publishes the history to Galaxy's Published Histories

www.it.ufl.edu
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- Sharing and publishing

Share or Publish History 'LANA ChIP peaks on hg19'

Making History Accessible via Link and Publishing It
“This history s currently accessible via link and published.
Anyone can view and import this history by visiting the following URL:

hitp://galaxy.hoc.ufl 19

“This history s publicly listed and searchable in Galaxy's Published Histories section.

You can:

[ Unpublish History

Removes this history from Galaxy's Published Histories section so that it s not publicly listed or
searchable.

[ Disable Access to History via Link and Unpublish |

Disables this history's link so that t is not accessible and removes history from Galaxy's Published
Histories section so that it is not publicly listed or searchable.

Sharing History with Specific Users
‘The following users will see this history in their history list and will be able to view, import, and run it.
Email

magitz@ufl.edu v

[ Share with another user

UF | Information Technology www.it.ufl.edu

- Summary

» Analyze data without the CLI

» Visudlize the results

» Publish histories, workflows, and annotated
pages

» Add new tools, get support @ HPC

» Focus on your science, not minutiae

» UF Galaxy — coming fo a browser near you!

Demo

Galaxy / UF HPC /

Tools Options ~ | History

GetData )

Send Data ve =
MAGS hg19 Obytes

© Your istory Is empty. Clck Get
a'on the left pane t0 start

Lift-Over
Text Manipulation
Filter and Sort

Convert Formats

UNIVERSITY of

s FLORIDA

oo
Statistics UFL HPC Galaxy News:
Multiple regression An inst: f Galaxy Platform for Biological

Research Computing wias brought online at the
University of Flrida High-Pesforr
| i for testing and demonstration |
Motif Tools purposes. This instance s not available or public
i use, yet. However, you can email HPC or the

directly t0 request
0 be notifed of its general avalabily
FASTA manipulation
‘The Galaxy project is supported in part by NSF. NHGR
and the Huck Institutes of the Life Sciences,
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UF Research Computing

» Help and Support

> Help Request Tickets
+ https://support.hpc.ufl.edu
- For any kind of question or help requests

o http://wiki.hpc.ufl.edu
- Documents on hardware and software resources
+ Various user guides
+ Many sample submission scripts

o http://hpc.ufl.edu
- Frequently Asked Questions
- Account set up and maintenance

UF | Information Technology www.it.ufl.edu
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Galaxy demo

http://galaxy.hpc.ufl.edu

'U'F Research Computing

Tnformation Technology

el .I}

[T ——
Ll ‘oout - Research - | Services - Resouces v Hep - Contactls

Research Computing Login

UF i
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