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UF Research Computing

'IUNIVERSITY of

i FLORIDA

» Mission
o I[mprove opportunities for research and scholarship

o Improve competitiveness in securing external
funding

o Provide high-performance computing
resources and support to UF researchers
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UF Research Computing

» Funding

o Faculty participation (i.e. grant money) provides
funds for hardware purchases

- Matching grant program!
» Any UF Faculty can use
o Up to 8 cores at a time
o Investors gain priority and access to additional
resources
» Comprehensive management
o Hardware maintenance and 24x7 monitoring

o Relieve researchers of the majority of systems
administration tasks
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Matching Program

Consolidating Resources to Improve Efficiency and Capacity

RESEARCH RESEARCH RESEARCH
FACULTY COMPUTING INFRASTRUCTURE

$321k $321k $642k

The Research Computing Matching Program pooled $642k, thereby creating synergies and
improving research infrastructure.
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Services

» NCU Normalized Compute Units

o 1 core in node with RAM, network, access to 230 TB
fast scratch storage

o Acquisition is for 5 years
o Cost: $400 per NCU
» RSU Replicated long-term Storage Units
o 1 TB for 1 year
o Cost: $250 per RSU

» LSU Long-term Storage Units

o 1 TB for 1 year
o Cost: $125 per LSU
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UF Research Computing
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UF Research Computing

» Shared Hardware Resources
o Over 6K cores AMD and Intel
o High-speed, low-latency InfiniBand
Inferconnects
- >1 PB, high performance Lustre and
Nexenta storage
- GPUs—CUDA code, eftc.

o Several large memory (512GB)
nodes
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UF Research Computing
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Where do you starte
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Job priorities

» Investors get fast access
o To the nr of cores they bought

o Within minutes to at most an hour
- Check that your job can actually run
- Also check that others in the group did not use all slots

o Can burst up to 10 times that nrif cores are idle
- Not continuous use of 10 times the nr of cores
» Non-investors can use
o Up to 8 cores simultaneously
o Can burst to 10 times that
o Lower priority than investors
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What can you run?

, Galaxy
» LINUX | :

» Generally command line driven
applications
» Graphical apps can be setup

o SAS Hsas
- BEAUTI
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UF Research Computing

» User Accounts

o Qualifications:
- Current UF faculty, UF graduate

student, and researchers UFFLomDA
° Request af: http:// e i o
www.hpc.ufl.edu/support/ e e ] s | ]t e
- Requirements: -
- Gatorlink Authentication e
- Faculty sponsorship for ———
graduate students and
researchers
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®e0o Galaxy
<[ » | (W] [ + [5hup://gataxy.hpc.ufl.edus ¢ | (Q- Google

Analyze Data Workflow Shared Data Visualization Admin Help User

Tools ( options ~ | History (Options ~ |
a.].a.x Get Data UNIVERSITY of
Send Data 1S =
ENCODE Tools UFGI Grad Demo 2.5 Mb
ER-Over 7: UCSC Main on Human: ® (J %
Text Manipulation snp125 (chr16:135000-175000)
Filter and Sort UFL HPC Galaxy Docs:
loin, Subtract and Group UF HPC Galaxy docs in the HPC Wiki. I—ﬂ—& megablast on'db ®Jx
Convert Formats
BTt e et UFL HPC Galaxy News: IM @R

Fetch Sequences ¢ 2001-10-03: Beta testing |4: blastn on db @0 R
Fetch Alignments

As all UF HPC users can log into UF Galaxy already we're looking for people to run actuall N
Pt hamict e data analyses and report any encountered problems, so we could fix them before Galaxy is I 3: blastn on db ®I%
Operate on Genomic Intervals opened up for unrestricted public use. Please use the "Help>Email comments, bug reports,
Statistics or suggestions” Galaxy menu to email us reports and suggestions or file a report for IM ® )R
Galaxy in the software section of the HPC Support Website. Pelase share the history that
Graph/Display Data shows the encountered problem with the Galaxy user (galaxy@hpc.ufl.edu) when you send I 1: RBCL ® 0 R
Regional Variation a report.

Multiple regression

e 2001-09-29: Research Computing Day demo
Multivariate Analysis

Evolution UF HPC Galaxy demo at the First Annual UF Research Computing Day. Galaxy beta
e announcement.
Motif Tools
Multiple Alignments e 2001-09-15: MACS workshop for GMS 6001
Metagenomic analyses GMS 6001 class had a hands-on workshop analyzing CHiP-Seq data using HPC Galaxy.
FASTA manipulation Shared Data Library used for this class is available as "GMS 6001 MACS Exercise" in the
NCBI BLAST+ Galaxy.
S: QC and manipulation N * 2001-08-09: Prototype Galaxy Instance i

NGS: Picard (beta An instance of Galaxy Platform for Biological Research Computing was brought online at

NGS: Mappi the University of Florida High-Performance Computing Center for testing and
NGS: Indel Analysis demonstration purposes. This instance is not available for public use, yet. However, you

can email HPC or the biological applications support directly to request to be notified of its

. ! T m
NGS-RNA‘Analvsis general availability.

NGS: SAM Tools
NGS: GATK Tools The Galaxy project is supported in part by NSF, NHGRI, and the Huck Institutes of the Life
NGS: Peak Calling Sciences.

NGS: Simulation

SNP/WGA: Data; Filters
SNP/WGA: QC; LD; Plots
SNP/WGA: Statistical Models
Human me Variation
Genome Diversity

VCF Tool:

PacBio/lllumina Assembly

Workflows
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Galaxy: Data intensive biology for

everyone

» Accessible, reproducible, transparent
computational biology

» galaxy.hpc.ufl.edu

o Local instance of Galaxy
- Faster access to storage, easier upload
- Local compute resources
- Local control
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S
Tools

Get Data

Send Data
ENCODE Tools
Lift-Over

Text Manipulation
Filter and Sort

Join, Subtract and Group

Convert Formats

— - Multivariate Analysis

—r:ct eatures Evolution

retcn sequences

Fetch : uences Motif Tools

retcn Alignments

Fetc ignments Multiple Alignments

Get Genomic Scores

—I ; Metagenomic analyses

Operate on Lenomic intervails

g e:'atle on Genomic Intervals FASTA manipulation

Ly :' ‘; - NCBI BLAST+

Graph/Display Data

ral ' splay Data NGS: QC and manipulation

Regional Variation NG ( )

Regional Variation S: Picard (beta o

Multiple regression NGS: Mappi NGS: Mapping
NGS: Mapping

Multivariate Analysis ) = Lastz map short reads against

Evolution NGS‘ :'::' :n': :I': reference sequence

Motif Tools i = Lastz paired reads map short

Multiple Alignments NGS: SAM Tools paired reads against reference

plitip.e Algnmests NGS: GATK Tools sequence

: Peak Callin = Map with Bowtie for lllumina
NGS: Simulation
SNP/WGA: Data; Filters = Map with Bowtie for SOLID
SNP/WGA: QC; LD; Plots = Map with BWA for lllumina
SNP/WGA: Statistical Models = Map with BWA for SOLID
Human Genome Variation « Map with BFAST
Genome Diversity Meaabl h ead
= Megablast compare short reads

VCF Tools against htgs, nt, and wgs
PacBio/lllumina Assembly databases

= Parse blast XML output

= Map with PerM for SOLID and
lllumina

= Re-align with SRMA
= Map with Mosaik
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Galaxy

Map with Bowtie for lllumina

Will you select a reference genome from your history or use a built-in index?:

| Use a built-in index )
Built-ins were indexed using default options

Select a reference genome:

(=

if your genome of interest is not listed - contact Galaxy team
Is this library mate-paired?:

_Single-end %]

FASTQ file:

(=

Must have ASCII encoded quality scores

Bowtie settings to use:

| Commonly used +|
For most mapping needs use Commonly used settings. If you want full control use Full parameter list

Suppress the header in the output SAM file:
O

Bowtie produces SAM with several lines of header information by default
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800 Galaxy

¢ | [(Q~ Google

Workflow

Analyze Data

Shared Data Admin Help User

Tools [ Options + m History [ Options +

BLASTN 2.2.25+

Get Data M o
Send Data o- ;f fb
ENCODE Tools Reference: UFGI Grad Demo .
Lift-Over Stephen F. Altschul, Thomas L. Madden, Alejandro A. Schidffer,

Text Manipulation

Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997),
"Gapped BLAST and PSI-BLAST: a new generation of protein database

7: UCSC Main on Human: ® (J
snp125 (chr16:135000-175000)

Filter and Sort search programs", Nucleic Acids Res. 25:3389-3402.

Join, Subtract and Group I 6: megablast on db @)%

Convert Formats

Extract F | 5:biastn on @b ® 0%

Extract features Database: All GenBank+EMBL+DDBJ+PDB sequences (but no EST, STS,

Fetch Sequences GSS,environmental samples or phase 0, 1 or 2 HTGS segquences) |4; blastn on db ® R

Fetch Alignment 14,487,257 sequences; 37,277,922,133 total letters

Get Genomic Scores I 3: blastn on db @R

Operate on Genomic Intervals

Statistics Query= gi|344217682|dbj|AB665989.1| Dendropanax trifidus rbcL gene for I 2: RBCL blastn on nt @0 R
ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit

Graph/Display Data partial cd; ’ Il: e PRy

Regional Variation

Multiple regression Length=744
Multivariate Analysis Sc

Evolution Sequences producing significant alignments: (Bi
Motif Tools

Multiple Alignments
Metagenomic analyses

dbj |AB665989.1 Dendropanax trifidus rbcL gene for ribulose-1,5-...
dbj [ D44571.1 KPUCPRC20 Kalopanax pictus chloroplast gene for Rib...
gb|U50246.1|KPU50246 Kalopanax pictus ribulose-1,5-bisphosphate ...

FASTA manipulation gb|DQ133807.1 Eleuther setch is ribulose-1,5-bispho...
gb!DQ133796.1 Eleutherococcus sessiliflorus ribulose-1,5-bispho...
NCBI BLAST+ gb|FJ470119.1 Fatsia japonica voucher WELT SP86502 ribulose-1,5...
= NCBI BLAST+ blastn Search i dbj|D44552.1|AC3CPRCO1 Chengiopanax sciadophylloides chloroplast... i
nucleotide database with

gb|U50258.1|TPU50258 Trevesia palmata ribulose-1,5-bisphosphate ...
gb|FJ976155.1 Osmoxylon sessiliflorum ribulose-1,5-bisphosphate...
gb|FJ470121.1 Schefflera digitata voucher WELT SP86504 ribulose...
gb|U50239.1|ATU50239 Acanthopanax trifoliatus ribulose-1,5-bisph...
query sequence(s) gb|HM850396.1 Tetrapanax papyrifer ribulose-1,5-bisphosphate ca...

gb|FJ470120.1 Raukaua anomalus voucher WELT SP86505 ribulose-1,...
= NCBI BLAST+ blastx Search gb|AF307932.1 Pseudopanax laetevirens ribulose-1,5-bisphosphate...
protein database with translated gb|U50251.1|PGUS0251 Polyscias guilfoylei ribulose-1,5-bisphosph...

gb|

gb

gab

gb

nucleotide query sequence(s)

= NCBI BLAST+ blastp Search
protein database with protein

nucleotide query sequence(s) FJ470122.1 Raukaua simplex voucher WELT SP86665 ribulose-1,5...

= NCBI BLAST+ tblastn Search U50256.1|TPU50256 Tetrapanax papyriferus ribulose-1,5-bisphos...
translated nucleotide database U50242.1|CSU50242 Cussonia spicata ribulose-1,5-bisphosphate ...
with p in query e(s) L01924.2 |HEDCPRBCL Hedera helix ribulose 1,5-bisphosphate car...
gb|FJ470150.1] Pseudopanax ferox voucher WELT SP86492 ribulose-1l...

= NCBI BLAST+ thlastx Search gb|FJ470149.1| Pseudopanax ferox voucher WELT SP86476 ribulose-1...
translated nucleotide database gb|FJ470146.1 Pseudopanax linearis voucher WELT SP86482 ribulos...
with translated nucleotide query gb|FJ470145.1 Pseudopanax discolor voucher WELT SP86435 ribulos...

sequence(s) gb|FJ470133.1 Pseudopanax chathamicus voucher WELT SP86425 ribu...
= BLAST XML to tabular Convert agb|FJ470132.1 Pseudopanax linearis voucher WELT SP86465 ribulos...
BLAST XML output to tabular gb|FJ470131.1 Pseudopanax linearis voucher WELT SP86434 ribulos...

. gb|FJ470130.1 Pseudopanax ferox voucher WELT SP86430 ribulose-1...
NGS: QC and manipulation u gb|FJ470129.1 Pseudopanax gilliesii voucher WELT SP86456 ribulo...

www.it.ufl.edu
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What can you run?

, Galaxy
» LINUX | :

» Generally command line driven
applications
» Graphical apps can be setup

o SAS Hsas
- BEAUTI
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UF Research Computing

» Help and Support
> Help Request Tickets
- hitps://support.hpc.ufl.edu
- For any kind of question or help requests
- Searchable database of solutions
- We are here to help!
- support@hpc.ufl.edu
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UF Research Computing

» Help and Support (Continued)
o http://wiki.hpc.ufl.edu
- Documents on hardware and software resources
- Various user guides
- Many sample subbmission scripts
o http://hpc.ufl.edu/support
- Frequently Asked Questions
- Account set up and maintenance
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