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Research Computing
Orientation for UF
Courses

Matt Gitzendanner

magitz@ufl.edu

UF | Information Technology OnelT for the #GatorGood

o )
=7
([

UF | Information Technology OnelT for the #GatorGood




9/19/16

(|
/A

= 30,000 cores
- #136 in June 2016 Top 500 )50

The List.

= Top 5 of US public universities
= HPL RMAX 738 TFlops
= Dell PowerEdge
= Intel Xeon E5-2698v3 2.3GHz CPUs
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Course use of HiPerGator 2.0

* Coursework should be done through course account
* All course accounts are deleted at the end of the semester
* http://www.rc.ufl.edu/help/account-request/

* Course is allocated 32-cores
* Design projects with thisin mind
* Time your work with this in mind

* Support requests should go through course TA

* If TA cannot solve the issue, the TA should open support
requests

UF | Information Technology OnelT for the #GatorGood
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For users with an account

* If you already have a Research Computing
account for research:

*module load class/abe6933

* Ensures that jobs run under course allocation
* Storage is under course allocation
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ITAR / EAR / RSICC

* Known controlled software installed:
* MCNP/MCNPX
* Serpent
¢ Scale
* Vulcan
* Proof of certification is required to gain access

* Send proof of certification and email from Dr Goluoglu granting
access to support@hpc.ufl.edu

* All code and output data should be in:
/spec/ENU4192/itar/$USER

* Do not provideaccess to other individuals
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Linux permissions

* Make sure your /scratch/Ifs and /home directories
remain drwx—————-—

Indicates a directory (d) or a file (-)
|7 Group (set of users)
drwXrwxrwx
‘ L Other users (everyone else)
User (owner) permissions
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Galaxy: Data intensive biology for everyone

* Accessible, reproducible, transparent computational
biology

* galaxy.rc.ufl.edu

i UF ‘ Research Computing

Information Technology

14 velvethon data B km @ & x

Livelvethon dataBkm @ & x
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Galaxy demo

http://galaxy.rc.ufl.edu
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Information Technology
Home of High-Performance Computing

I 'Y About Research Services Resources Help Contact Us

Research Computing Login

User Name:  magitz

[ Login |

Request an account

Forgot my password

UF

UF [FLORIDA

The Foundation for The Gator Nation

1i
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Cluster basics

User Scheduler Compute
interaction resources

>

Tell the _
Login node scheduler what Your job

the cluster
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Tools

ssh client to connect to :
hpg2.rc.ufl.edu 7

e.g.: Terminal, MobaXterm

SFTP client to move files

to/from your computer
e.g.: Cyberduck, FileZilla

Especially on Windows, be sure to convert DOS
line breaks to Unix, and don't use Word
Both have SFTP built in

- : 4 ™
Text editor to prepare files .LQ) @g/

e.g.: TextWrangler, Notepad-++

SSH Clients

ece it mogi@geort= s magitz@hpRcaflacu = 66418

ufit-rc-matt:~ matt$ ssh magitz@hpg2.rc.ufl.edu

magitz@hpg2.rc.ufl.edu's password:

Last login: Thu May 26 11:17:26 2016 from 10.243.21.61
Welcome to UF Research Computing

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

UF Research Computing account policies are available at Mac/Linux: Terminal
the following URL.

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

UFIT Policy Notice
The user understands and acknowledges that the computer and the "’

Windows:
MobaXterm or PuTTY
ssh user@hpg2.rc.ufl.edu
UF | Information Technology OnelT for the #GatorGood




9/19/16

MobaXterm

% MobaXterm

B | = X O
Sphit MultiExec | Tunneling | Settings Help

. 1 mome/mobaxterm

A2 ouit hpe un edu(m

Session settings

LN " T & e® o & ©§ B e b
SSH | Telnet Rsh Xdmcp RDP  VNC FTP  SFTP  Senal File Shell Browser Mosh
® Basic SSH settings
Remote host * gator.rc.ufl.edu | Specify usemname ~ magitz Port 22 33
™ Advanced SSH settings &, Terminal settings L¢ Bookmark settings
Secure Shell (SSH) session VA

¢ Cancel

ITTY Security Alert

Basic options for your PUTTY session

Speciy the destination you wart to connect to
Host Name (o IP address)
hipergatorhpe . edu
Connecton type:

Raw (O Te Rogn © SSH
Load, save or deete a stored session
Saved Sessions

Defaut Seftngs

The server's host key is not cached in the registry. You
have no guarantee that the server is the computer you
think it is.

The server's rsa2 key fingerprint is:

ssh-rsa 2048 94:fc:chi2cicai22:c0:5F05:30:97:52:15:db:4b:26
If you trust this host, hit Yes to add the key to =
PUTTY's cache and carry on connecting.

If you want to carry on connecting just once, without
2dding the key to the cache, hit No.

If you do not trust this host, hit Cancel to sbandon the
connection.

[ concel

z
&

Close window on ext.
Aways O Never

 Orly on clean ext.

[ [ o )

UF | Information Technology
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FileZilla A

UFRC - sftp:/ /malex@gator.hpc.ufl.edu - FileZilla

o000
L DOPM® s 3k W)
Host: Pass

Host:
o sftp.rc.ufl.edu

— e T R T T N T T T Do not use h pg 2 /og in
............. serve fOI’ data
e o transfer
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Text Editors

* Not Microsoft Word or

other word processor =
* Contextual coloring i o
* Built-in SFTP Client :

* Regular expression
find/replace

* Unix line breaks

£ w L
UF | Information Technology Ifpat 9@'2 Wzs %
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Preferences
Print [ ompletion | MISC.
General Editing New Document/Defauit Directory File Assodation | Language Menu/Tab Settings
New Document Default Directory (Open/Save)
Format © Follow current document
Windows ) Mac © Unix a
(© Remember last used directory
Encoding 5
© ANST
©) UTF-8 without BOM
Apply to opened ANSI files
O UTF-8
*) UCS-2 Big Endian
i 8.0.0 Preferences
7 UCS-2Little Endian [ Keyooara
Line breaks
| ﬁ"%ﬂ Languages .
() Unix (LF) [_| Ensure file ends with line break
efautlngusce S e
| E Menus & Shortcuts () Classic Mac (CR) [ Strip trailing whitespace
() Windows (CRLF)
o Backups
j = =
&I Text Colors [ Make backup before saving
Keep historical backups
-y w Text Encodings X .
‘ Preserve file name extension
Restore Defaults |
UF | Information Teca

Storage

* /home/SUSER
* 20GB limit

* scripts, code, small data
* Do NOT use for job input/output

* /ufrc/abe6933/SUSER
* 2TB limit per group
* ALL input/output from jobs should go here

* All storage systems are for research and coursework data only
* Nothing is backed up

¢ All course accounts are deleted at the end of the semester




Storage

* /home/SUSER
* 20GB limit
* scripts, code, small data
* Do NOT use for job input/output

* /scratch/Ifs/SUSER
* 2TB limit per group
* ALL input/output from jobs should go here

* /spec/ENU4192/itar/SUSER

* For ITAR codes and data

» All storage systems are for research and coursework data only
* Nothing is backed up

* All course accounts are deleted at the end of the semester
[ O d 10 C OIOPV

Cluster basics

User Scheduler Compute
interaction resources

>

Tell the _
Login node scheduler what Your job

the cluster

UF | Information Technology OnelT for the #GatorGood

9/19/16

10



User
interaction

Development servers

* Do not run applications on the login servers
* Account will be suspended Login

server
(Head node)

Welcome to the UF HPC Center.

Do not run interactive
jobs on the login nodes.

http://www.hpc.ufl.edu/about/policies/account
[magitz@gator3 ~]$

* Request job in development partition, hpg2-dev
* module load ufrc
* srundev -t 120

UF | Information Technology OnelT for the #GatorGood

GUI Servers

* guil.rc.ufl.edu or gui.rc.ufl.edu
ssh -Y user@guil.rc.ufl.edu

On Windows, use MobaXterm or PuTTY w/ Xming

e devl and dev2

ssh -Y user@gator.rc.ufl.edu
ssh -Y devl

* Interactive job
ssh -Y user@gator.rc.ufl.edu

gsub -X -I -1
nodes=1:ppn=4, pmem=1gb, wiwiwox
F | Information Technology OnelT for the #GatorGood
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Scheduling a job

Scheduler

= Need to tell scheduler
what you want to do

* How many CPUs you
want and how you want them

distributed
* How much RAM your job
will use
= How long your job will run IGIRGE

= The commands that will be run  [elgl=le SIS Vg = h¢
you want to do

UF | Information Technology OnelT for the #GatorGood

Basic SLURM job script

#!/bin/bash

#SBATCH --job-name=test #A name for your job
#SBATCH -0 job_%j.out #Name output file
#SBATCH --mail-type=ALL #What emails you want
#SBATCH --mail-user=<Email address> #Where

#SBATCH --ntasks=1 #Optional—single CPU
#SBATCH --mem-per-cpu=100mb #Per processor memory
#SBATCH -t=00:01:00 #Walltime in hh:mm:ss

#or d-hh:mm:ss
hostname

module load python
python -V

UF | Information Technology OnelT for the #GatorGood
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SLURM CPU Requests

= Nodes: --nodes Or -N
» Request a certain number of physical servers
= Tasks: --ntasks Or -n

= Total humber of tasks job will use
= CPUs per task: --cpus-per-task oOr -c
= Number of CPUs per task

HiPerGator 2.0 Compute Servers:

* 32 cores (2 X 16-core Intel Xeon CPUs)

UF | Information Technology OnelT for the #GatorGood

SLURM CPU Requests

= For single processor jobs
#SBATCH --nodes=1

#SBATCH --ntasks=1 A_”
Optional
#SBATCH --cpus-per-task=1
UF | Information Technology OnelT for the #GatorGood
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SLURM CPU Requests

= Parallel applications

= OpenMP, Threaded, Pthreads
= All cores on one sever, shared memory
= MPI

= Can use multiple servers

o 2

UF | Information Technology OnelT for the #GatorGood

SLURM CPU Requests

= For threaded applications (single node):
#SBATCH --nodes=1 .
#SBATCH --ntasks=1 Optional

#SBATCH --cpus-per-task=8

UF | Information Technology OnelT for the #GatorGood
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SLURM CPU Requests

= For MPI jobs
#SBATCH --ntasks=16

#SBATCH --nodes=1
#SBATCH --ntasks-per-socket=8
#SBATCH --distribution=cyclic:cyclic

UF | Information Technology OnelT for the #GatorGood

SLURM CPU Requests

= For MPI jobs
#SBATCH --ntasks=48

#SBATCH --nodes=4
#SBATCH --ntasks-per-socket=6
#SBATCH --distribution=cyclic:cyclic

UF | Information Technology OnelT for the #GatorGood
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SLURM CPU Requests

= For Hybrid MPI/OpenMP jobs
#SBATCH --ntasks=4 (4 MPI ranks)
#SBATCH --cpus-per-task=4
#SBATCH --nodes=4
#SBATCH --ntasks-per-socket=1
#SBATCH --distribution=cyclic:cyclic

UF | Information Technology OnelT for the #GatorGood

SLURM Memory Requests

= Non-MPI jobs:
* --mem=2gb
= Total memory for the job

= MPI Jobs:
" ——_mem-per-cpu=1gb
= Per-core memory
= Most RAM that any MPI rank will use

UF | Information Technology OnelT for the #GatorGood
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SLURM Memory Requests

= Can use gb or mb
= No decimal values

HiPerGator 2.0 Compute Servers:
* 128 GB total RAM (vs 256 GB on HPG1)

* Diskless servers: OS takes~8GB RAM

UF | Information Technology OnelT for the #GatorGood

SLURM Time Request

"Time: ——time oOr -t
* 120 (minutes)
*= 2:00:00 (hh:mm:ss)
= 7-0 (days-hours)
= 7-00:00 (days-hh:mm)
= 7-00:00:00 (days-hh:mm:ss)

UF | Information Technology OnelT for the #GatorGood
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SLURM Time Request

= Limits:
= Investment QOS: 31 days
= Burst QOS: 4 days
= Dev partition: 12 hours
= GUI partition: 96 hours

As with all resource requests,
o o . 4.
providing a reasonably

accurate request ensures
best results

UF | Information Technology OnelT for the #GatorGood

Quality of Service (--qos)

= Each group has two QOS options
= Investment QOS:
= The NCUs the group has purchased
= ——gos=group (or leave off as this is default)
= Burst QOS:

* The burst capacity, available when idle resources
are available on the cluster

= ——gos=group-b
= Users can choose higher priority, or larger pool of
resources

UF | Information Technology OnelT for the #GatorGood
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SLURM output/error files

#SBATCH -0 output.file
#SBATCH -e error.file

#SBATCH -0 output.file #W/o -e
combined

* Can also use --output and --error

#SBATCH --output JobFile.%j.out
= Use %j instead of $SLURM_JOBID

UF | Information Technology OnelT for the #GatorGood

SLURM

= Note that multi-letter directives are
double-dash:

" ——mail-type

sbatch: error: distribution type
'ail-type=ALL' 1is not recognized

= ——ntasks
" ——mem-per-cpu
= Do not use spaces with =
" ——_mail-user=magitz@Qufl.edu
* ——mail-user magitz@ufl.edu V

" Not: --mail-user= magitz@ufl.edu

UF | Information Technology OnelT for the #GatorGood
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So what is this “module” thing?

* Imod—Implementation of Environment Modules
developed at TACC

* Allows easy management of user’s environment

TA@@ TEXAS ADVANCED COMPUTING CENTER T A S

Home

About Resources User Services Research & Development Partnerships Education & Outreach News

Lmod: Environmental Modules System

ur 1111UL1ldlIVulL 1culu lUlUéy vnell Tor tne FLAatorsooa -

The standard way

PATH=$PATH: /some/long/path/to/application
export $SPATH

LD_LIBRARY_PATH=$LD LIBRARY PATH: /long/path/to/
ace/I/probably/cant/find

export SLD LIBRARY PATH

* Need to track down paths to applications, libraries,
etc.

* Multiple compilers, and MPIl implementations
* Manage dependencies
* Multiple versions of apps

UF | Information Technology

9/19/16
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Module discovery

*module spider
* List everything

*module spider cl
* Listapplications that have clin name

*module spider amber/12
* List details about this version of AMBER

* module key molecular
* Keyword search for applications

UF | Information Technology OnelT for the #GatorGood

Multiple versions

[magitz@submitl ~]$ module spider gaussian

Rebuilding cache file, please wait ... done

gaussian:

Description:

A software for electronic structure modeling

Versions:
gaussian/e01
gaussian/g03
gaussian/g09

To find detailed information about gaussian please enter the full name.

For example:

$Smodule spider gaussian/g09
UF'{'Iﬂf@fmat—i@ﬂ—TeehﬂfﬂOgy """" OnelT for the #GatorGood
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Multiple variants of a version

[magitz@submitl

~]$ module spider mrbayes/3.2.1

Rebuilding cache file, please wait ... Done

mrbayes: mrbayes/3.2.1

Description:

Bayesian inference of phylogeny

This module can be loaded directly: module load

mrbayes/3.2.1

Additional variants of this module can also be loaded
after the loading the following modules:

UF | Information Technolagy, ¢

OnelT for the #GatorGood

Module loading

* module load
*module load
* module load
*module load
raxml/3.2

raxml

intel raxml

intel openmpi raxml
intel/12 openmpi/l.6

* module unload raxml

UF | Information Technology

OnelT for the #GatorGood
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UF Apps

* https://apps.ufl.edu

DPS
S g | .5 | UF|2eps
Information Technology

Applications Desktops
‘Main Select view: ¥
() [ i) (] () & FO)
ArcGIS ESSIE MS Office 2013 Research Serif Design Suite Autocad 2014 Blender
e & ™ 4 4
DOC Finder E-Learning Gatorlink Webmail M Drive File Storage Mathcad Prime 2_0 Matiab R2012b Matlab R2013b

s J) 6. %

Minitab 15 Mplus Notepad POF Editor POF Reader Q@ SketchUp

(3]
Solidworks 2012 SolidWorks 2013 5PSS Amos PSS Statistics v21 StataSE 13 UFIT News.
Graphics 21

Hint: Click Disconnect to pause any running resources started from this computer. (X

1) 22D T v v oo e o

Training sessions

* Thursdays@ 10:40 and online
https://training.it.ufl.edu

UF [ —————————

WORKSHOP MATERIALS Comar

INTROD!

Introduction to
Research Computing

and
HiPerGator
e[

W c@d—e 0 =

UF | Information Technology OnelT for the #GatorGood
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UF Research Computing

* Help and Support (Continued)
e http://wiki.rc.ufl.edu
¢ Documents on hardware and software resources

* Various user guides
* Many sample submission scripts

* http://rc.ufl.edu/

* Frequently Asked Questions
* Account setup and maintenance

UF | Information Technology OnelT for the #GatorGood

24



