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Intro to the dark arts

or supercomputer abuse for beginners

By Michael Sluydts

http://tiny.cc/1478bz
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The price you pay

vsc40479@gligar0l /user/scratch/expert/# 1



A day in the life of a CMM researcher

1. What is a supercomputer?
2. How do | login?

3. How to feed it commands
4. Managing files

5. Submitting calculations

6. Backing up files



What makes a computer super?




What makes a computer super?




Hurray, *a* supercomputer!

Really 6 clusters, named after...




Practical topology




So how do | login?

SEtting up an account https://www.ugent.be/hpc/en/support/documentation.htm

1. Install software

2. Make key pair

3. Apply for account
4. Get welcome email
5. Configure software

6. Login


https://www.ugent.be/hpc/en/support/documentation.htm

SSH Software (Secure shell)

Windows Unix Android
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[\ 3
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\ 4

\ 4

MobaXTerm Terminal JuiceSSH

http://mobaxterm.mobatek.net/
NOT PuTTY



Generate key pair

Public given to HPC (Upload to account.vscentrum.be)
Private kept locally
Need both keys to login, can add additional keys later

Password optional (noise is pass)



Welcome!

Dear (Username),
Your VSC-account has been approved by an administrator.
Your vsc—username is vsc40000

Your account should be fully active within one hour.

To check or update your account information please wisit
https:/faccount . vscentrum. be/f

For further info please wvisit https://www.vscentrum.be/en/user-portal

Kind regards,
—— The WViC administratars

Congratulations, you are now a number vsc40xxx

If your account has not been used, ask about the installer script
when we login.



Exercise 1: Log in

Windows

Basic S5H settings

Remote host * |login.hpc.ugent.be Specify username vscd oo b Port
Advanced S5H settings B Terminal settings "%+ Network settings Bookmark settings
[+] ¥11-Forwarding Compression Remote environment: | Interactive shell v|
Execute command: | | []Do not exit after command ends
SSH-browser type: | SFTP protocol v| Follow SSH path (experimental)
Use private key |C:\L.IserslMichaellGneDriue\\ldentiw | [ ] Adapt locales on remote server
Execute macro at session start: | =nones= w

Unix

ssh =X vsc40000@Ilogin.hpc.ugent.be




Bootstrapping

vsc40xxx@gligarOx ~#

cd /data/gent/vo/000/gvo00003/shared/thesisbootstrap
./bootstrap



Success!

%] 3. login.hpc.ugent.be (vsc40479)

_ * MobaXterm 18.2 « .
(55H client, X-server and networking tools)

hame » SSH session to vsc404
- * 55H compression 4

.ahinit * SSH-browser Do

+ X11-forwarding v

* DISPLAY v

78@login.hpc.ugent.be

(remote display 1s forwarded through SSH)
(automatically set on remote server)

ols

» For more info, ctri+click on help or visit our website

e T

Last login: Sun Sep 3 14:13:15 2017 from 62.205.111
STEVIN HPC-UGent infrastructure status on Sun, 83 Sep 2017 14:10:02

cluster - full - free - part - total - running - queued
nodes nodes free nodes jobs jobs

.matlab delcatty 2] 159 N/A N/&
.matplotib gCI-LEtt ils N/A N/A

N/A& N/&
2 N/A N/A
8 N/A& N/&

.mc ph?npy 14
raichu 28
nympirun swalot 28

nympi 4xua0 -
ympirn_gEe For a full view of the current loads and queues see:

Pk http://hpc.ugent.be/clusterstate/

-python-eggs Updates on maintenance and unscheduled downtime can be found on

.sparkStaging https://www.vscentrum.be/en/user-portal/system-status

.ssh

Problems occured with the $VSC_SCRATCH storage on Sept 1st 2017 at 3.50pm.

At Spm, the problems were resolved.

Running jobs using $VSC_SCRATCH may have been affected, please check your results.

.subversion

thumbnails

Storage Maintenance is rescheduled for 11-15 September 2017. _
Tier2 login nodes and clusters will be unavailable during this peried.
Tierl access will not be available for UGent users.

> vsc48479@gligarez ~# |

Follow terminal folder




Outside of the Ugent network?

Windows

Advanced SSH settings Bl Terminal settings “#: Network settings Bookmark settings

Connectthrough 33H gateway (jump host)

Gateway S5H server mlgate.ugent.be| Port (45017 & User ®
®

[JUse private key . ®

Proxy settings (experimental)

Proxy type: 1080

or use vpn

Unix

ssh —X username@molgate.ugent.be —p 45917



What next? Commands!

vsc40xxx@gligarOx

vsc40xxx@gligarOx

vsc40xxx@gligarOx

vsc40xxx@gligaroOx

~# command inputl input2

~# command --flag Tongform -f shortform

~# man command

~# command -fgh



Navigating our files

vsc40xxx@gligarOx ~# pwd (print working directory)
[user/home/gent/vsc404/vsc40479

vsc40xxx@gligarOx ~# cd $VSC_SCRATCH (a variable for the right path)
vsc40xxx@gligarOx ~# pwd

[user/scratch/gent/vsc404/vsc40479
vsc40xxx@gligarOx ~# mkdir calculationl

vsc40xxx@gligarOx ~# cd calculationl

vsc40xxx@gligarOx ~# cd ../



Listing files

vsc40xxx@gligarOx ~# 1s

imap.py perturblog test.py
inbox phononspurel.png test.sh
INCAR pip user
intel Register vasp

vsc40xxx@gTligarOx ~# 1s =1 (or 11)

-MWX------ 1 vscd4B479 vsc40479 @ Jul 14 2014 output
-TWX------ 1 vsc40479 vsc40479 524288 Aug 14 2014 PA2.chk
drwx------ 2 vsc40479 vsc40479 32768 Jul 8 2015 pbpe
-MW-Tw-r-- 1 vscd40479 vsc40479 8 Jun 3 2016 PCDAT
-TWX------ 1 vsc408479 vsc408479 2383 Jan 17 2814 perturblog

-TW-rMwW-r-- 1 vsc40479 vsc40479 144306 Mar 15 12:38 phononspurel.png

vsc40xxx@gligarOx ~# alias 11="1s -1 --color=auto”



Exercise 2: Setting up files

1. Navigate to scratch

2. Make a directory called calculations

3. Enter the directory

4. Make an input file called calcl using touch.
Syntax: touch filename

5. Copy paste using the cp command to calc2 to 10
Syntax: cp oldfile newfile

6. Verify using Is

7. Time for a backup! Go up a level and recursively copy the
entire directory ‘calculations’ to ‘calculations.bak’, verify.

8. Finally clean up. Remove both directories using the remove
command rm (recursive and forced).

Checkout the help files for unknown commands!



Bash magic

vsc40xxx@gligarOx ~#
for i in {0..10};do touch calc${i};done

vsc40xxx@gligarOx ~#
touch calc{l..10}

vsc40xxx@gligarOx ~#
for i in $(find ./ -name filename);do touch calc${i};done



Bash magic

vsc40xxx@gTligarOx ~# rm calc*

vsc40xxx@gligarOx ~# for i in calc*;do rm $1;done

vsc40xxx@gligarOx ~# rm *

vsc40xxx@gligarOx ~#
rm /user/scratch/gent/vsc40x/vsc40xxx/calculations/calcl

vsc40xxx@gligarOx ~#

rm ./calcl (in current directory)
rm ../calcl (one level up)

rm ../calcl (two levels up)

rm ../calculations/calcl (in the directory calculations one
Tevel up)



Bash magic



Exercise 3: more files
1. Make a directory called calculations
2. Make 10 subdirectories named projectl to 10
3. In each folder make files foldername.1 to foldername.10

4. Finally clean up. Remove all directories using the remove
command rm



Editing files

vsc40xxx@gligarOx ~# echo ‘Hello world’

vsc40xxx@gligarOx ~# echo ‘Hello world’ > filel



The editor wars

nano? REAL HEY. REAL WELL, REAL NO, REAL | |REAL PROGRAMVERS
PROGRAMMERS PROGRAMMERS | | PROGRAMMERS | | PROGRAMIMERS | | USE A MAGNETIZED
USE emocs USE vim. VSE ed. USE cot. NEEDLE AND A

\ / | I STEAD\/( HAND.




CMM battlefield

E888, , 8888, 888 888 g8888 888 888

s RRR8 . NYSRRR8PRE RA8AR

WEEW, 1E8E88:

Vim is cool (undofile!), but use whatever you like. (see demo)



Exercise 4: editing files

1. Make a file called filel with vim

2. Enter the text: “This file was made with vim” (i for insert,
type, escape for commands, :x for write and exit)

3. Save and close the file
4. Make a file called file2 with nano (7 is ctrl)

5. Enter the text: “This file was made with nano”

6. Save and close the file
7. View both files with cat (wildcards!)

8. Compare the files with the diff command

9. Compare the files with the vimdiff command

Checkout the Vim cheat sheet https://vim.rtorr.com/ !



https://vim.rtorr.com/

Some more commands

vsc40xxx@gligaroOx

vsc40xxx@gligarOx

vsc40xxx@gligaroOx

vsc40xxx@gligarOx

vsc40xxx@gligaroOx

vsc40xxx@gligarOx

vsc40xxx@gligarox

cat filel file2 > file 3

head 10 file

tail -n10 file

grep word file

wc -1 file

grep word file | wc -1

wget http://url -0 file



Exercise 5: advanced

1. Download the bible as bible.txt
http://www.gutenberg.org/cache/epub/30/pg30.txt

2. Download the complete collections of shakespeare as

shakespeare.txt
https://ocw.mit.edu/ans7870/6/6.006/s08/lecturenotes/files/t8.shakespeare.txt

3. Find out how many times the word bash occurs in
both of these works using a single line (commands
needed are on the previous slide)

Note: the output files of certain molecular modeling programs are of
similar length

Checkout the help files for unknown commands!



Can | submit a job yet?

Each cluster runs queuees using the PBS software:
* Short queue: up to 12 hours
* Long queue: up to 72 hours

How do we interact with the queue? Commands!

* qgstat —q, : shows info on the queues
e qstat, gstat -a, gstat -f : shows specific node
numbers

Job ID

40125959.t1erl-p-moab-1.t1erl ...elvolkp4ISPIN vsc40479 1538:34: C

40126263.t1erl-p-moab-1.t1erl ...11lvolrel-spin vsc40479 1668:21: C
40126445, . t1erl-p-moab-1.t1erl .../IM/Garef vsc40479 670:11:4 C
40126446.t1erl-p-moab-1.t1erl ....BHSEspecific vsc40479 141:408:5 C




Can | submit a job yet?

Pbsmon shows occupation of cluster

vsc40479@gligare2 ~# pbsmon
2001 20082 2003 2004 2085 2006
| I I J

2022 2023 2024 2025 2026
] i ]

2043 2044
J J

2064 2065
] ]

2084 2085
J J

2184 2105
J J

2124 2125
101 101

2142 2143 2144 2145 3 2149 2150
3 1 1] 101

J full : . offline

] partial : down

_ free : down_on_
other

Node type: _
ppn=16, physmem=62.8GB, swap=20.8GB, vmem=82.8GB, local disk=876.0GB

2100 2101
J 1

2120 2121
1]

2140 2141
101

2160
]




Switching clusters? Modules!

The module system is used to load software, clusters are also
listed as different versions of ‘cluster’ software

 module spider cluster: find all cluster modules

There are modules for all kinds of things such as Python and MATLAB (case-sensitive!)

* module swap cluster/golett: swaps the cluster to golett

If a module isn’t loaded yet use module load, else use swap

 modaule list: shows all currently loaded modules

 module purge: resets the modules



Exercise 6: find the right cluster

H #nodes CPU Mem/node Diskspace/node Metwork
2T

da... Delcatty 160 2 x 8-core Intel E5-2670 64 GB 400 GB FDR InfiniBand
LA (Sandy Bridge @ 2.6 GHz)

Phanpy 16 2 x 12-core Intel E5-2680v3 512 GB 3x 400 GB (SSD, striped) FDR InfiniBand
(Haswell-EP @ 2.5 GHz)

Golett 200 2 x 12-core Intel E5-2680v3 64 GB 500 GB FDR-10 InfiniBand
(Haswell-EP @ 2.5 GHz)

V
Swalot 128 2 x 10-core Intel E5-2660v3 128 GB 1TB FDR InfiniBand
- (Haswell-EP @ 2.6 GHz)
E 9 skitty 72 2 x 18-core Intel Xeon Gold 192 GB 178 EDR InfiniBand

; 6140 (Skylake @ 2.3 GHz) 240 GB 55D

Vil L

® 4 victini 96 2 x 18-core Intel Xeon Gold 96 GB 1TB 10 GbE

6140 (Skylake @ 2.3 GHz) 240 GB SSD

For:

* A job using 8 cores, 1GB RAM per core, 10 GB disk

* The same, but at least 72 cores, little communication
* The same, but fast communication
* Ajob needing 10 GB RAM per core

Wasting will just lower your priority!



Building a submit script

#!/bin/bash

#PBS -N name

H#PBS -m ae

#PBS -q long

#PBS -l walltime=71:59:00
#PBS -l nodes=1:ppn=20

ulimit -s unlimited

cd /scratch/leuven/404/vsc40479/IM/results/WP1/511volrel2+
module load cluster

module load scripts

module load VASP/5.4.1-intel-2016a-VTST

mympirun --output tempout vasp_std

exit0

You can execute any script as a command:

1. Set permissions as executable with chmod 744 filename (look up chmod, chown)

2. If you want to use it out of the folder put it in a folder which is in your PATH variable
See demo



Exercise 7: Submitting a job

1. Make a job file which submits a job in the debug queue
2. Ensure the job only lasts 59 mins and uses 1 core

W

. Add instructions make the job print ‘hello world’ (using echo)

. Add instructions to make the job print ‘hello file’ to a file

. Add an exit to the job file

. Submit with qsub
. Check with ‘watch gstat’

0 N O U b

. Check the .0JOBID file for output, .eJOBID for errors



Backups

1. Level 1: cp —R source dest, wastes storage

2. Level 2: scp source
user@remote:folder

3. Level 3: rsync —uav source user@remote:folder, can update
only new files and show progress (lots of files are slow)

4. Compressing: tar cvf output.tar files (similar zip, more
common on linux)

5. Further compress: gzip file.tar (or other files)
6. Fast compress in job: Pigz —rR files.tar: parallel gzip
7. Git: versioning!

Note: you can use moldyn58 for remote backups

Checkout the help files for unknown commands!



Git: a summary

Clone operation

Repository >

Update operation

r

Push operation

Push operation

Working copy

l Edit, Add, Move files

Modify working copy

l Status and Diff operation

Review changes

l Commit and Push
operation

Commit changes

J/ Amend and Push
operation

Fix mistakes



Git: a summary

1. Create a repository on github.com or get url for existing

2. git clone url: creates a local working copy

3. git add file: If you add new files in the directory, add them

4. git commit: Add the changes as a new version to the repo

5. git push: upload changes

6. git pull: download changes

See demo



Other useful commands

find: find files in directory

sort: sort input (-n for numeric)

cut: cut out a column of input

set and export: set variables

xargs: apply a command to multiple files

sed: find and replace in text (character-based)
awk: fancier sed (aimed at columns)

Check out bash regular expressions for advanced
pattern matching

More help:

* https://molmod.ugent.be/computer-introductions
* https://www.ugent.be/hpc/en/support
* http://www.stackoverflow.com



https://molmod.ugent.be/computer-introductions
https://www.ugent.be/hpc/en/support
http://www.stackoverflow.com/



http://www.awesomebackgrounds.com/pptrix-link.htm
http://www.awesomebackgrounds.com/pptrix-link.htm
http://www.awesomebackgrounds.com/pptrix-link.htm

