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» Research Computing Strategic Goals
] XP HPC, data storage and research network
- capacity, performance and usability

and expand services that use HPC, data {
= and network resources

aculty awareness and access o use of
Computing services

Ll

HiPerGator

The University of Florida Supercomputer for Research

www.it.ufl.edu

[

Research Computing;:

Users
EXPANDED RESEARCH COMPUTING

~ CLIENT BASE
g

325%

GROWTH,
g 1,300
o

RESEARCHERS

1,100

RESEARCHERS

400

RESEARCHERS

FY 2012 FY 2013 FY 2014

www.it.ufl.edu

[

9/3/15



UF | Information Technology wwwit.ufledu

HiPerGotor

The University of Florida Supercomputer for Research

> 16,384 cores—fotal of about 21,000 cores today
o Infiniband interconnect

> >3PB fast, high-availability, storage

> GPGPUs

° Lorge memory nodes (SIZGB to 1TB of RAM)

Research Computing

» User Accounts
- Need current UF faculty
sponsor

www.rc.ufl.edu s

UF | Information Technology wwwit.ufledu

Research Computing

Where do you starte
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Investor Supported
Investment | Total Cost University Cost to Pls
Option Match (2015-2016)
R $300 $100 $200
mg‘ﬂ?ﬁour $0.04 - $0.04
GPUNVDA |62 250 | $1,750 | $500
Toneer | $125 - $125
Repicared | $250 - $250
17B/Year
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What can you run? >~

» Linux-based
» Generally command line driven
applications
» Galaxy
» Graphical apps can be setup
o SAS
> MATLAB $sas
o STATA
> and others

MATLAB

Information Technology

Galaxy

Map with Bowtie for lllumina

Will you select a reference genome from your history or use a built
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:

Bowtie produces SAM with several lines of header information by default

Execute
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Wiki: Installed Software

Wiki.rc.ufl.edu

alogin

| Page Discussion Read View source View history ~Search Go _Search

RESEARCH
COMPUTING

UF Research Computing Wiki

Welcome to the University of Florida Research Computing Wiki. The information here augments what is found

o our web site with information we think is best provided in a less formal and offcial contex. It s used for
[PEED information that changes rapidly and might become quickly dated or ncorrect on the web site. While there is
: :‘;’:::,‘;:“’e good and helpful information here, you wil find text that has not been proofed to the same standards that we
> Desearer iry to maintain on our web site. We hope you find it helpful.

» Training Getting Started
~ Navigation
UF Research « Getting Started )
Computing Wi « Changing your Password

« Moab Command Summary
Current events

Random page Software and Libraries
Help

~ Tools. « Installed Software « Installing Perl Modules
What links here « Environment Modules System « GPUs and CUDA

UF | Informal
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Getting help:

»my.it.ufl.edu

iy
myll |

Research Services

» support@rc.ufl.edu

» UF Help Desk

UF | Information Technology www.it.ufl.edu
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HiPerGotor

The University of Florida Supercomputer for Research
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Cluster login
User
interaction

gator.rc.ufl.edu

WA cotort | gotos |
[ gator2 | gators |

/home/$USER

| ssh <user-@gator.rc.ufl.edu ‘

Windows: PUTTY

Login
server
(Head node)

Mac/Linux: Terminal m

UF | Information Technology wwwit.ufledu

L ing in PuTTY
#R PuTTY Configuration =]
Category:
(=) Session Basic options for your PuTTY session |
- L"ng“"g the destination you wart to connect to
T Reyboard Host Name (or IP address) Port
hipergator rc ufl edu 22
Features
=+ Window © Raw ) Telnet ) Rlogin @ SSH ) Senal
:ﬁ“m”“ Load. save or delete a stored session
aviour
Tramslation Saved Sessions
Selection
Colours
Default Settings
=-C - o Load
e
Proxy
o [se ]
Riogin
G- SSH
Senal Close window on exit:
© Aways () Never (@ Only on clean ext

UF | Information Technology wwwit.ufledu

Cluster Basics

User Scheduler
interaction

Compute
resources

m

Tell the
scheduler
what you

want to do

Your job
runs on the
cluster

server
(Head node)

UF | Information Technology

Cluster login

Jeoe

LMNH-SOL-MAC1 g

magitz@gator.rc.uf

ELast login: Mon Jan 19 07 57 2015 from ip72-196-105-160.ga.at.cox.net
Welcome to UF Research Computing

ssh

Do not run interactive jobs on the login nodes. If you need to
run an interactive job, please use the interactive/test nodes.

http://wiki.rc.ufl.edu/doc/Test_Nodes

sSh <UUF Research Computing account policies are available at
the following URL.

Win d http://www.rc.ufl.edu/about/policies/account

UFIT Policy Notice
(Ylele
The user understands and acknowledges that the computer and the
network are the property of the University of Florida. The user
agrees to comply with the University of Florida Acceptable Use

Policy and Guidelines. The university monitors computer and network
(U3 Wl activities without user authorization and the university may

User
interaction

Development servers

» Do not run applications on the login
servers
o Account will be suspended

Do not run interactive jobs
on the login nodes.

UF Research Computing account policies are available at
the following URL.

http://www.rc.ufl.edu/about/policies/account

» Use the development servers for testing
and interactive use:
° ssh devl Or ssh dev2

UF | Information Technology wwwitufledy
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Linux Command Line

Home Tuorss Suggestan Arick Contact  About

All the Best Linux Cheat
Sheets

1. Linux Command Line

+ Linux Roference Card - Groat roforonco published on FOSSWi'o wobsito

- Ono page Linux Manual - Great one paga reforenca o the most popular Linux
commands

« U — An incredidly exhaustive reference for althings Linux.

: ¥ = Agreat reference wih Dos comparisons.

£ Torminal Shartcuis - Cheat Sheat or the most common tarminal sho

< tore. X

» Lots of online

resources
o Google: Linux cheat sheet
» Training sessions
> Sept 10: The Linux/Unix Command Line--An Introduction
» User manuals for applications

[

www.it.ufl.edu

Research Computing

» Storage
> Home: /home/$USER

- For code compilation and user file
management only

+ Do not use for job input/output!

- Include cd $PBS_O_WORKDIR of similar in scripts
> Scratch space: Lustre File System

- /scratch/Ifs/$USER

Other storage options
available for purchase

[ wwwitufledu

Research Computing

» Ordinary Shell Script
Read the manual
for your application

#!/bin/bash

Commands typed
on the command
line can be putin a
script

date
module load test_app
test_app —i file.txt

[

www.it.ufl.edu

Cluster Storage

« /home/$USER: 20GE limit

gatorrc.ufl.edu
« Do not use for input or output for

ssh m m jobs
« /scratch/Ifs/$USER: 278 limit/group
/home/$USER « Primary storage for all HiPerGator

jobs

Scheduling a job

Scheduler

» Need fo tell scheduler what
you want to do
> How many CPUs you want and
how you want them grouped
> How much RAM your job will use
> How long your job will run
o The commands that will be run

Tell the
scheduler
what you

(Welail(eXolo)

UF | Information Technology wwwitufledy

Research Computing

» Submission Script Scheduler
#!/bin/bash
#PBS -N My_Job_Name
#PBS -M Joe_Shmoe@ufl.edu
#PBS -m abe
#PBS -o My_Job_Name.log
#PBS -e My_job_Name.err
#PBS -1 nodes=1:ppn=1
{#PBS —1 pmem=900mb
#PBS -1 walltime=00:05: 0 gy

resources

Required Optional
Directives Directives

Tell the
scheduler
what you

want to do

cd $PBS_O_WORKDIR

date “ |l I
module load test_app | I |
test_app —i file.txt neaine

cluster

UF | Information Technology wwwitufledy

9/3/15



Nodes and processors
Single processor apps:
#PBS -1 nodes=1:ppn=1

Threaded (& MPI) apps:
#PBS -1 nodes=1:ppn=8

MPI apps:
#PBS -1 nodes=2:ppn=64

[

www.it.ufl.edu

#PBS -M Joe_Shmoe@ufl.edu

End-of-job emails: :.: =

PBS Job Id: 358634.moab.ufhpc
Job Name: NR.25.nex

Exec host: c7a-s1/60

Execution terminated
Exit_status=0
resources_used.cput=07:16:09
resources_used.mem=251348kb
resources_used.vmem=318916kb
resources_used.walltime=07:16:52

[ wwwitufledu

Research Computing

» Job Management
° gsub <file_name>:job submission
o gstat -u <user>:check queue status
> showqg -r -u <user>:shows job efficiency
> gdel <JOB_ID>:job deletion
> checkjob -v <job number> (shows PE value)
> pbs_info —f my_ job.pbs (getjob PE and group
resources before submitting a job)

[ wwwitufledu

RAM
#PBS —1 pmem=900mb

» Per-processor memory request

» Lots to consider, but do your
best at estimating memory
needed for job

» Over about 4GB of RAM,
“costs” toward CPU allocation

Wasted RAM leads

to idle CPUs and
low job throughput

A
www.it.ufl.edu

[

Walltime

#PBS —1 walltime=00:50:00

» Fairly straight forward

* As with all resource
requests, accuracy helps
ensure your jobs and alll
other jobs will run sooner

Tell th
[ _____| Maximum |__Short | _long ] e

Scheduler

scheduler
Investor 31 days <12hrs 7 days what you
Other 7 days <12hrs 3 days want to do

[ wwwitufledu

GaforBog ]

Vi,

www.it.ufl.edu

[
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Training Schedule

v Sept 3: Infro to UFHPC, getting started

» Sep 10: The Linux/Unix Shell - An Introduction

» Sep 17: HiPerGator: Running Jobs, Submission Scripts, Modules

» Sep 24: MATLAB atf Research Computing: A Hands-on Tutorial
to Running Your MATLAB Code at Research Computing

More training sessions

will be added

UF | Information Technology wwwit.ufledu

GotlorBox

GatorCloud : =

» Microsoft Office and
OneDrive@UF

» GatorBox
» UF Research Apps
» GatorVault

» GatorCloud Virtual Systems el
» GatorCloud Portal 1 5
UF Research Computing

» Help and Support

o https://my.it.ufl.edu
- For any kind of question or help requests

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

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

UF | Information Technology wwwitufledy
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