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Overview

The cluster kennedy: hardware setup

Connect to a Linux computer from your desktop
Introduction to Linux

« Basic Linux commands

. IThe emacs and vi editors

« Transferring files between desktop and Linux server
Running calculations through SLURM

« Atypical job script

« How to submit and monitor jobs

Rules of use

How to be a good citizen

Security and privacy



The university HPC resource kennedy

110 x 32-core compute nodes
128GB — 1.5TB memory each

2 nodes have GPUs (Tesla V100)
400 TB disk space

Available to all St Andrews researchers

High-priority access:
£0.0118 per core hour

Low priority access:
free at the point of delivery
depending on School contributions

To apply for access, contact
herbert.fruchtl@st-andrews.ac.uk




Connecting Remotely

Y ou need:
* Terminal program
 ssh client

 XI11 server for graphical applications

Linux: Mac:

You have all you need Install XQuartz
(free from Apple Store)

Windows: Multiple possibilities
Terminal+ssh: PuTTY, MobaXterm, ssh, Cygwin
X11 server: VcXsrv, Xming, Cygwin/X

(Cygwin is a complete Linux implementation for Windows)



Connecting from Windows:
VcXsrv and PuTlTY

Installation
Ve Xsrv:

Download from
https://sourceforge.net/projects/vexsrv/
and 1nstall

PulTY

Download Windows installer from
http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html
and execute 1t



Starting VcXsrv:

Dizplay settings &J

Select display settings
Choose how VioXsre display programs

o -

" One window
without titlebar

x
e — T
r\- One large “Iindcllﬁ -

Display number |-1

{Specify -1 to let voxsre automatically choose one)

cl ( Next = | Cancel
A J
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Accept all defaults
(also on following pages)

Save when prompted, so you
don’t have to go through again



Starting PuTTY Termlnal

Start XLaunch o

(VcXsrv executable;
runs in background)

Basic options for your PuTTY session.
Specify the destination you want to connect to

Host Name (or IP address) Port
chpe-Hf63-3.st-andrews ac k| 22

Connectio
-_-Raw Tlet ) Rlogin @ 55H 7 Serial

Load. save or delete & stored s I

- Accept defaults at first start;
save anywhere

Start PUTTY

- Make sure X11 forwarding is
enabled

- Can save session settings
and recall

X display location

Remote X11 authentication protocol I
@ MIT-Magic-Cookie-1 () XDM-Authorization-1
X authority file for local display

Browse... |

- Specify host in Session
window

— Start terminal

il J l Cancel

&

r[ Abut_ ]|__He|p




File Transfer

Using cygwin (or Mac, or Linux) command line:

sftp <user>@kennedy.st-andrews.ac.uk
login, password...
cd <dir>

2 My Documents - hfé3@burke.st-andrews.ac. uk - WinSCP.

Local Mark Fiks Commands Session Options Remate  Help
t <file> PC -> Li e mr—
pu 1 e - lnuX Server {yy documents = ET B A I ) -5
CADC and St uments biE3 ]
< > : > Name  Ext Sizz Type Changed ~ 4| Name  Ext Siee | Changed
get 1 e lnux— &, Parentdrertory  20/092010 0 || (). 27/09/2010 13:11:38
(EUpdaters File Folder 0032009 || (=90 30/03/2010 2157:00
. () CrystalMiaker Software File Folder 19/03/2009 1| | (3014_pu_3x3x3_5CHS 30/03/2010 21;28:59
eXlt ) CDBurmersP Projects File Falder Zyose09 (|| 59110 30/03/2010 21;28:50
(21 My Pictures File Folder 26/06/2009 ¢ | [C)11IKPOINT 30/03/2010 21;28:55
(E)For-kiev File Folder 0zjo7/2009 1 || I Akink_pots 09/04/2008 00; 14:28
C)Manuals File Falder 26/05/2009 act 13/03/2007 11:31:51
CIMOF File Falder 06/09/2009 ¢ || IS acet-package 15/02/2007 19:39:14
™ty videos File Folder 16/09j2009 ¢ || EDACHL 06/02/2008 19:42:07
[ty Padcasts File Folder 16/09/2009 ¢ || Sacml 24/04/2008 23:52:11
Chsean File Folder 11/14j2009 1 || [5)Ag_zdipheny! 09/04/2010 14:28:44
. . . C5TM to_PC File Falder 26112009 ¢ || I3 Alistair 30/03/2010 21;56:44
Alt t ‘ N ; d . ‘ N ; S CP [ Cubetools File Folder 26/01/2010 [ AMBER _FF 22/09/2007 14:51:32
el I la, lve On ln O &/V S . ln vt 1.12.2 File Folder 05/03/2010 || [£5) Amber_test O7J03/2008 15:55:06
[53Rh-C Poster ScotCHEMLO File Folder ozjo4/2010 1 || I5)Baddeley 12/02/2010 12:30:32
(geahn0 File Falder 02/0442010 1 || (Ebenzene 02/03/2010 15:35:13
h . // b hd (EMy Data Sources File Folder 29/04iz010 1 || b 270712010 14:46:54
tt winscp.net/eng/index EaFosersiom e e = heizso 1 Sts
p A A4 . )Pdos-per-atom-isclateds. .. File Folder 05/05/2010 1 i [e1) 30/03/2010 21:35:48
C3MsCCs bid File Folder 02f07(2010 1 |E)caijones 10/08(2009 16:47:05
. . [ ay File Folder 20{07(2010 1 (CichSTER 01/08(2008 15:11:59
yry Music File Folder 28/07/2010 € [5)Castep_test 21/04/2010 10:53:15
graph1ca1 user interface (drag and drop) ey s o | Qe sibmoiome
< 3 ||=
0B of 574 MiB in Dof 112 0B of 11,851 MiB in 0 of 611
(= F7 Create Directory L P10 cuit
B sFIP3

Rights

FE-3r-%
PR3-
FE-3r-%
PR3-
PR3-
PR3-
FE-3r-%
P
P37
PR3-
FE-3E-%
PR3-
PR3-
PR3-
P36
P
P
PR3-
P

Fanr-3erx
PR3
PR3

>

:00:57
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Convert text files (newline character differs between UNIX and DOS/Windows)

dos2unix <file> Windows -> Linux both commands should work
unix2dos <file> Linux -> Windows on cluster and in CYGWIN

Not doing this can lead to weird errors!




File Transfer: FileZilla

[ Le dy - sftpi//herbert@kennedy.st-and:
le Edit Miew Transfer Server Bookmarks Help

Similar to WinSCP

|OEO x| FAaos

Username: Password:

(o] =

Retrieving directory listing of "/gpfsl/home/herbert/.chimera"...
Listing directory /gpfsl/home/herbert/.chimera

Directory listing of "/gpfsl/home/herbert/.chimera" successful
Retrieving directary listing of "/gpfsl/home/herbert"...

Listing directory /gpfsl/home/herbert

Available for Windows,

Directory listing of "/gpfsl/home/herbert" successful

Remote site: ‘ /gpfsl/home/herbert

Mac and Linux

My Dacuments
Computer

&, C: Windows7_05)
SRecycle Bin
ACD2015FREE
Boot
Config.Msi
cygwin_tmp

Download from

https://filezilla-project.org/

Filename Filesize Filetype Last modified ok
§
.cisco File folder 28/07/2016 20:24:11
gimp-2.8 File folder 18/09/2019 10:44:5]
. ipynb_checkpoints File folder 24/03/2017 16:19:1!
ipython File folder 23/03/2017 13:57:0]
Tieeme b Cilm Emldmn 4 fﬂjf1ﬂ111F.Nj.El M

< | 1

»

=28 /
-3 gpfsl
|i:‘ 2 home
rbert
bandup
.cache
LCCPAMGZ
.chimera
.conda
Filename Filesize Filetype Last modified
. bandup File folder 11/00/2018 20:...
. .cache File folder 22/06/2020 18:...
LCCPAMGZ File folder 15/10/201612....
. .chimera File folder 27/01/2017 14....
e Eifn Eotdin n7sma0n 18

Ll

i

Permissions *

drwxrwr-x
drwar-xr-x

drnsrwr-x
drwxrwsr-x

18 files and 44 directories. Total size: 8,817,057 bytes

168 files and 67 directories. Total size: 13,913 887 767 bytes

Server/Local file Direction Remote file

Size

Priority  Status

| Queued files ..Fal.[.ed“tran;.f-ers | Successful transfers

? @ Queus: empty

T E




Login Security

Login to kennedy requires ssh key pair and password
ssh keys:

® Private key stored on your computer. Must not be shared,
sent by email or made accessible 1n any other way

® Public key to be installed on remote computer (kennedy).
On its own does not allow login anywhere, so 1t can be
emailed.

Password:

® Requirement: at least 10 characters

® At least one special character

® Non-obvious (checked against known bad password list)



Creating and Using ssh Keys

On Linux, Mac or Cygwin:

® Enter command
ssh-keygen

® Accept all default filenames

® Choose (and remember) passphrase when prompted

(empty passphrase allowed, because we have a separate
password)

® Email file ~/.ssh/id rsa.pub to system administrator.
(In Cygwin, this 1s C:\cygwin64\home\<username>\.ssh\id rsa.pub)

Do NOT send the private key (1d rsa without suffix)



Creating ssh Keys with PuTTYgen

PuTTYgen

MxD EcPwWW PwWo E2frK2q23uurt HKmiGAshckn Se 25frGiFLSFugt TTCHORUADRSmM; | =

AewRRnkWeESWKFIRZL 26 ZX24hn 44X SEMROrKAJBg3n YBtLGnnHLdY

+0WD2Za010sUlj3y TRbShim/BAW Vol DL7 LK AwECAZzMZ09¥ma V4P Fp RC 22 Kdyo

Generate a public/private key pair

Load an existing private key file

Save the generated key

Parameters
Type of key to generate:

(71 S5H-1 (RSA) @) 55H-2 RSA i1 55H-2 DSA
Number of bits in a generated key: 2048

Start PuttyGEN (in PuTTY
folder in start menu).

Select "Generate"

Move mouse randomly
through grey area in window
until finished.

Save private key. You will
need this to connect.

Copy long string in upper
window into text file.

Email this file to sysadmin

Do NOT send the private key
(.ppk file)!



Using ssh Key with PulTY

Options !:ra_ljltrolling SS_H al.ttljgntication__

|| Bypass authertication entirely {SSH-2 only)
[¥] Display pre-authentication banner {SSH-2 only)

Authertication methods
[¥] Attempt authentication using Pageant
[] Mtempt TIS or CryptoCard auth (S5H-1)

Authentication parameters

] Mlow agent forwarding
[T] Allow attemptad chaga
L ey file for authentication:

Select Auth tab under
Connection -> SSH

Use browser menu to find
private key (.ppk)

You can save settings (key location and X11 enabling) in the

Session tab.



Using ssh Key with WinSCP

E; Mew Site Session
E ip"-:z3 File protocol:
D 3-7
SFTP
& hfé3@chpc-tvm22-1 ’ =)
E Dldj':;;:k Host name: Port number:
wardlaw P
& wardaw10 chpec-hfa3.st-andrews.ac. uk 23
User name: Pazswaord:
hfa3
Save IV

-
Advanced Site Settings

Environment
i Directories

(Bl 1) (e ] (s

Select Advanced settings
SSH -> Authentication tab

S5H

Note

[7] Bypass authentication entirely
Authentication options
E| Attempt authentication using Pageant
[¥] Attempt 'keyboard-interactive’ authentication
[¥] Respond with password to the first prompt
Attempt TIS or CryptoCard authentication (S5H-1)

Authentication parameters.

GSSAPT
[7] attempt GSSAPI authentication
Allow GSSAPI credential delegation

| [ concel ] |

Help

Use browser menu to find private key (.ppk)



Using ssh Key with FileZilla

Edit

> Settings...

» Connection
> SFTP

> Add key file...

Edit View T rlsfer Server

Bookmarks Help

OO x| TAaes

e

oe

Host: Username: Password: Port: i Quickconng
[ status: Retrieving directory listing of "/gpfsl/heme/herbert/.chimera”... -

Status: Listing directary /gpfsl/home/herbert/.chimera

Status: Directory listing of "/gpfsl/home/herbert/.chimera” successful =3

Status: Retrieving directory listing of "/gpfsl/home/herbert”... |=

Status: Listing directory /gpfsl/home/herbert i

Status: Directory listing of "/gpfsl/home/herbert” successful -

Local site: | ChleersihfEdhy

Remote site: | /gpfel/home/herbert

-l Desktop
| My Documents

=&, C: (WindowsT_0S)

i || SRecveleBin
Filename
| [Clsco
L .gimp-2.8

.. Jpynb_checkpoints
4| 1 |

18 files and 44 directories. Total size: 8 §

Server/Local file Dire

< |

|| Queued files

Failed transfers | S

Select page:

g

=

<

= Connection
=-FTP

... Active mode

- Passive mode

SFTP

ENErC proxy

- Transfers
... FTP: File Types

- File exists action

= Interface

i Passwords

- Themes

.. Date/time format
- Filesize format

.. File lists

- Language

=)- File editing

Filetype associations
- Updates

- Logging

- Debug

OK

Cancel

Settings

Public Key Authentication

To support public key authentication, FileZilla needs to know the private keys to
use.

Private keys:

Filename Comment Data

Cheygwin_tmp\homelhfa3\ sshiherbert.ppk  rsa-key-201803... ssh-rsa 2048 €

4 Hi L

Add key file...

Alternatively you can use Pegeant tool from PuTTY to manage your keys,
FileZilla does recognize Pageant.

Rernove key

Other SFTP options

[¥] Enable compression




Linux commands
man <command>
« manual page for <command>
exit
o quit current shell (log out if this is the login shell)
passwd
« change password
. see earlier for rules

» do this on your first login!



Linux commands
s 1 =il 5

Is File Edit Wiew Terminal Tabs Help
[hf63@chpc-hf63 ~/Test]$ 1s -1 [+]
total 676
. . ~-rwxr-xr-x 1 hf63 users 563355 Oct 4 15:41 a.out
list current directory | 1 nees users 082 0ct 4 15:30 diag. o0
-rw-r--r-- 1 hf63 users 7671 Sep 5 2006 h2o.log
-rw-r—-r-- 1 hf63 users 237 Sep 5 2006 hZo.mol
Is _I -rw-T--r-- 1 hf63 users 23345 Sep 5 2006 h2o.out
-rw-r--r-- 1 hf63 users 80 Oct 2 14:15 hello.c
-rw-r--r-- 1 hfB3 users 69 Oct 2 14:15 hello.f90
. . . . -rw-r—-r-- 1 hf63 users 4462 Oct 13 19:52 mol3a.g
||St d|reCtory N deta” -rw-r--r-- 1 hf63 users 2729 Oct 13 19:39 mol3a.xyz
-rw-r--r-- 1 hf63 users 209 Oct 4 11:16 xerbla.c
-rw-r--r-- 1 hf63 users 1245 Oct 4 11:05 xerbla.f
-rw-r--r-- 1 hf63 users 1452 Oct 4 11:20 xerbla.o Fl
Is -Irt (Same as IS 'I 't 'r) [hf63@chpc-hf63 ~/Test]$ [] L

list current directory in detall,
ordered by time, in reverse order

Is <dir>
list directory <dir>

manls ...



more Linux commands

cd <directory>
“change directory”: change working directory (folder)

parent directory (one up in the tree)

current directory
|  between parent and child (not \ as in Windows)

pwd

“print working directory”: show where we are
mkdir <directory>

create directory
rmdir <directory>

delete (empty) directory



Still more Linux commands

cp <filel> <file2>
Copy
myv <filel> <file2>
rename (“move”)
myv <filel> <dir>
move <file1> into directory <dir> (works also with cp)
rm <file>
delete <file>
rm -r <dir>
delete <dir> and all subdirectories!



A few more useful ones...

head <file>
show first 10 lines of file
head -20 <file>
show first 20 lines (works for any number)
tail <file>
show last 10 lines (e.g. to check if output file is complete)
tail =20 <file>
guess what...
tail —f <file>

“follow”. keep showing newly added lines. Exit with Ctrl-c



And the last one for now

grep <pattern> <file>

show all lines in <file> containing <pattern>

£ ermina [ e
File Edit View Terminal Tabs Help

[hf&3@chpc-hf63 Moll]l$ mv moll-+2.log mol2.log =]
[hf63@chpc-hf63 Moll]lf grep 'Maximum Force' mol2.log

Maximum Force 0.022763 0.000450 NO

Maximum Force 0.016796 0.000450 NO

Maximum Force 0.059021 0.000450 NO

Maximum Force 0.018073 0.000450 NO

Maximum Force 0.009045 0.000450 NO

Maximum Force 0.003991 0.000450 NOD

Maximum Force 0.009747 0.000450 ND

Maximum Force 0.005857 0.000450 NO

Maximum Force 0.002372 0.000450 ND

Maximum Force 0.001904 0.000450 NO

Maximum Force 0.002772 0.000450 NOD

Maximum Force 0.000701 0.000450 NO —
Maximum Force 0.000388 0.000450 YES

Maximum Force 0.000582 0.000450 NO [ |
Maximum Force 0.000384 0.000450 YES [ |




Wildcards

« Most file/directory commands accept “wildcard
characters”. Most commonly used ones are

« ? Any single character

File Edit View Terminal Tabs Help

[hf63@chpc-hf63 ~/gtest] =
COorr.com EDTA.com EDTA-mp2-2.com

corr.log EDTA-hf-1.com EDTA-mp2-2.log

corr.log.hf EDTA-hf-1.log runall

EDTA-b31yp-1.com EDTA-hf-2.com test017. com
EDTA-b31yp-1.1log EDTA-hf-2.log  test0lY.log
EDTA-b31yp-2.com EDTA-mp2-1.com test01l7Y.log.l
EDTA-b31lyp-2.1log EDTA-mp =2
[hf63@chpec-hf63 ~/gtest ]
corr.com corr.log corr.log
[hf63@chpc-hf63 ~/gtest] -*.
corr.log EDTA-hf-Ttes DTA-mp2-2. log
EDTA-b31yp-1.log EDTA-hf-2.log test017. log

EDTA-b31yp-2.log EDTA-mp2-1.lng
[hf63@chpc-hf63 ~/gtest @ =
test017.log.1

[hf63@chpc-hf63 ~/gtest]s []

[4]




Editing with Emacs

emacs <file> &
« Opens Emacs window on your desktop

. & executes (any) program in background, so you can go
on working in the same window

Can be installed locally (Windows, Mac, Linux) and used to
edit files remotely!

« Open “file”
/ssh:<user>@<host>:<directory>/<file>
e.g. /ssh:hfo3@kennedy.st-andrews.ac.uk:testdir/test.txt

« Good if network is slow



Using Emacs

« Menus are self-

explanatory

o Try to remember
some keyboard
shortcuts, in case you
need to use it without
X client (emacs -nw)

— Ctrl-x-s
— Ctrl-x-c

— Ctrl-x-w

save
exit

save under
different
name

=B

(), Bh7Eh
1, 19224
a 120G
&, 09378
4, Baphs
o, 43074
1, 21687
0, 07175
3, ohohd
-1, 71620
=(), 40364
~0.50388
(Text F111)—-L1--C0—

File Edit Options Buffers Tools Help

O®xX B8 Y RURSE?
hk=TranstzofantPhosRuC14_transPh, chk

memn=4(00ME

HProcshared=4 _ _

# hoeth/lanl2dz Integral(Grad=UltraFine) opt SCF=0C
title

0 1

] 1, 00936 -1, 97092

| 0, 24624 -2, 90364

P -0, 81517 2, 33302

P -4, 29604 -1, 54095

Cl -3, 17564 1, 305746

Ru -2 57117 0, 41514

Cl -4, 45016 1, 82819

Cl -1, 89091 -1, 53035

C1 -, To0ze -1, 01335

C 0, 77393 2, 31001

C 0, 46475 1,91832

C 1, 9848 -1 5d7ae

15:7£ TransfizoXantPhosRuCl4 transPh, gJf
111




Editing with vi

« Faster over a network

« No separate window start with
. A bit cryptic at first... vi <file>
Two modes
Command Mode: cursor keys Input Mode
and 1-2 letter commands

X delete character Write text

dd  delete line Delete with backspace key

D delete rest of line [ESC] key: back to command mode
i insert before cursor )

a append after cursor . enter

) new line below input Many tutorials and “cheat
o) new line above J mode sheets” available

w  save Google “vi editor”

X save and exit




Running SLURM Batch Jobs

Submit script to batch queue
for execution when compute
nodes are available

Job script with SLURM
directives at the start:

r@ herbert@kennedy10;~ fws/Gtest lml (=) Iéhj:/ Name Of JOb
#SEATCH -J benzene 4 R

: : #SBATCH -N 1 <—
SLURM directives. |[sszarcn —n 32 <— Request one node

#SBATCH -t 43:50:00 a—— i} Use 32 cores
#5BATCH -p singlenod§ \—\ Run for 48h max
Commands to { g09run benzene.gjf \

execute when job ; aen
starts - ——

Run in singlenode queue
Script to run Gaussian




Queues and Resources

Queues (“partitions” in SLURM):

e singlenode: requesting one node (32 cores) or less
e parallel: multiple nodes for parallel calculations

e gpu: one (or possibly both) of the gpu nodes

e Requesting more memory 1n parallel or singlenode
queue:

#SBATCH --mem=196GB
(most nodes have 128GB, but a few have 196, 392 or 512GB;
one very-large memory node has 1.5TB)

Requesting GPU nodes:

#SBATCH —p gpu
#SBATCH --gres=gpu:2



Managing jobs

sbatch <jobscript>
submit job
squeue

show running or queued jobs
squeue —u <user> shows only your jobs

% herbert@wardlaw10: -

Hain Options YT Optionz %T Fonts

[herbertiwardlawld “1% squeud

JOBID PARTITION HAME ISER ST TIME MODES MODELIST{REASOM)

2468 exclusive grdtest 1567 F=20:52:01 1 wardlawlid

2472 exclusive full duncan 2347 1 wardlaw3n

7ra? exclusive  gormax wel? 18-159:159:59 1 wardlawli?

7r2h exclusive gonoclst wel? 18-19:20:25 1 wardlawlis

2027 exclusive gocangmom wels 15-00224 + 25 1 wardlawlod
excluzive  goturb wel2 12-00:43: 40 1 wardlawlo3
excluzive epoch3d tzikd 10-04:19:05 B0 wardlaw[110-163,218-223]
excluzive C1U-A-cp 1fh2 a-00: 0737 1 wardlaw3dl

e e e e i e i e R

1.23

scancel <jobnumber>
delete job



Privacy and Data Protection
UNIX File permissions:

4 hf63 on burke: fusers/hf63/bin

user (=owner)
hfE3/bins 1= -1

group (same group as Owne otal 10862
hers (anybody cl el o o e g s
BT A 4 htbs trucht —b- a0 cryst
others (any 0 y C Se) —rux~=x~=x 1 hfE3 fruchtl 4736220 2010-07-27 13:40 odi=
read -ru-r—-r-— 1 hfE3 fruchtl 40197 20010-07-27 13:41 odis,elements
! x| 1 hfB3 uzers 11406 2006-11-08 1h:04 nake p
. % 1 hfE3 uzers  346BT09 2007-02-27 17:53 HOPACZOOT7, exe
erte -ruxr=xr-x 1 htb3 uzers 220 2008-04-22 1707 ny_vazp_sther

. -ruxr-xr—x 1 hf63 frucht]l 51143 2000-02-04 1h:35 FPtop
execute (ﬁle) Or access (dlr) —ruxr-xr-x 1 hfB3 users BaEd /2 2008-09-18 23:31 wuyz-=can

hfB3/bine
To change:

chmod go-rwx <file>
(remove all permissions from your
group and others)

chmod g+r <file>

(give your group read permission)
man chmod ...
Root user can read (or write) anything!



Security

Passwords
* Don’t share. Get your own account

« Make 1t difficult to guess (no names, dictionary
words, birth dates; use special characters)

e Change 1f compromised
ssh keys
« Keep private key secure

Don’t run unknown programs
Don’t log in from a PC that may have viruses



Installing Software

Compiling from source
 Intel and gnu compilers available

* See website or example batch jobs for path and
environment settings

CONDA

« Command install-conda will install individual
setup 1n /gpfsl/apps/conda/<user>/conda

* Sometimes executable flags are not set in installation
or update. If you encounter “command not found”
errors, execute

chmod a+x /gpfs1l/apps/conda/SUSER/conda/bin/*

and, 1f using CONDA environments
chmod a+x /gpfs1l/apps/conda/SUSER/conda/envs/*/bin/*



How to be a good citizen

Do not flood the computer with jobs

If submitting large numbers of jobs, queue them
behind each other:

sbatch —d afterany:<jobid> <jobscript>
job will not start running before <jobid> finishes

Do not fill the home partition
no more than 20GB in home directory

run large calculations in /scratch/<group>/<user>




Further Information

Example batch jobs on kennedy in
/usr/local/examples

The St Andrews HPC website
https://www.st-andrews.ac.uk/high-performance-computing/



How to get an Account or Advice

Contact me!
hf63@st-andrews.ac.uk

St Andrews HPC website

https://www.st-andrews.ac.uk/high-performance-computing/



