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vsc40479@gligar01 /user/scratch/expert/#

The price you pay



A day in the life of a CMM researcher

1. What is a supercomputer?

2. How do I 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?



Really 6 clusters, named after…

Hurray, *a* supercomputer!



Practical topology
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So how do I login?

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

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)

MobaXTerm Terminal

Or flowchart

http://mobaxterm.mobatek.net/

NOT PuTTY

Windows Unix Android 

JuiceSSH



Generate key pair

Password optional (noise is pass)

Public given to HPC (Upload to account.vscentrum.be)

Private kept locally

Need both keys to login, can add additional keys later



Welcome!

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

Unix

ssh –X vsc40000@login.hpc.ugent.be



vsc40xxx@gligar0x ~#

Bootstrapping

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



Success!



Outside of the Ugent network?

Windows

Unix

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

or use vpn



vsc40xxx@gligar0x ~# command input1 input2

What next? Commands!

Let’s learn to run simple commands:

Most commands feature a help flag!
Long form: --help
Short form: -h
or by entering the command without flags

vsc40xxx@gligar0x ~# command --flag longform –f shortform

More complicated programs use flags:

vsc40xxx@gligar0x ~# man command

These can also be browsed using the man command:

Remember this for when you get lost!

Finally shortforms without input can be combined

vsc40xxx@gligar0x ~# command -fgh



vsc40xxx@gligar0x ~# pwd (print working directory)

/user/home/gent/vsc404/vsc40479

Navigating our files

Home directory is not for working:
• HOME: files for login and small scripts
• DATA: storing files after calculations
• SCRATCH: running actual calculations

Let’s change our working directory to scratch using the change directory command:

vsc40xxx@gligar0x ~# cd $VSC_SCRATCH (a variable for the right path)

vsc40xxx@gligar0x ~# pwd

/user/scratch/gent/vsc404/vsc40479

Now to make a directory for our calculation

vsc40xxx@gligar0x ~# mkdir calculation1

vsc40xxx@gligar0x ~# cd calculation1

Go in

vsc40xxx@gligar0x ~# cd ../

Go one level back up



vsc40xxx@gligar0x ~# ls

Listing files

vsc40xxx@gligar0x ~# ls –l (or ll)

vsc40xxx@gligar0x ~# alias ll=“ls –l --color=auto”

No colors? Missing flag --color=auto

Save in ~/.bashrc for loading in all jobs, ~/.bash_profile for interactive sessions



Exercise 2: Setting up files

1. Navigate to scratch

Checkout the help files for unknown commands!

2. Make a directory called calculations

3. Enter the directory

4. Make an input file called calc1 using touch.        
Syntax: touch filename

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

6. Verify using ls

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).



vsc40xxx@gligar0x ~# 
for i in {0..10};do touch calc${i};done

• {1..10} is the same as 1 2 3 4 5 6 7 8 9 10

Bash magic

Doing the same thing 10 times is boring.

vsc40xxx@gligar0x ~# 
touch calc{1..10}

An alternative:

• For condition;do [commands];done is a loop

• ; creates a linebreak, letting you type multiple commands on one line

vsc40xxx@gligar0x ~# 
for i in $(find ./ –name filename);do touch calc${i};done

Can even use other commands



vsc40xxx@gligar0x ~# for i in calc*;do rm $i;done

Bash magic

vsc40xxx@gligar0x ~# rm calc*

Wildcards also exist:

will remove all files starting with calc**

DANGEROUS, this will kill all (NO RECYCLE BIN):

vsc40xxx@gligar0x ~# rm *

An absolute path is of course safest:

vsc40xxx@gligar0x ~# 
rm /user/scratch/gent/vsc40x/vsc40xxx/calculations/calc1

But too long… Relative paths can help

vsc40xxx@gligar0x ~# 
rm ./calc1 (in current directory)
rm ../calc1 (one level up)
rm …/calc1 (two levels up)
rm ../calculations/calc1 (in the directory calculations one
level up)

**check out regular expressions for more advanced pattern matching



Bash magic

A few more useful things:

• Bash has a history, navigate with up or down

• If you have bash properly configured you can
complete partial commands with history

• When typing a command or path, hit tab to autocomplete



Exercise 3: more files

1. Make a directory called calculations

2. Make 10 subdirectories named project1 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

We can display text with the echo command

vsc40xxx@gligar0x ~# echo ‘Hello world’

And we can store it into a file by redirecting the output of echo to the file:

vsc40xxx@gligar0x ~# echo ‘Hello world’ > file1

> filename: Overwrites file

This is useful to store the output of other commands for later usage,
but not to write a page.

>> filename: appends to file

| command: sends output as input  file to next command (piping)

There are even other flavors to just redirect output (stdout) and errors (stderr)!
https://workaround.org/linuxtip/pipes



The editor wars



CMM battlefield

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



Exercise 4: editing files

1. Make a file called file1 with vim

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

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

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

4. Make a file called file2 with nano (^ is ctrl)

https://vim.rtorr.com/


Some more commands
Cat was meant to concatenate files, (less is similar to cat but paged)

vsc40xxx@gligar0x ~# cat file1 file2 > file 3

Download a file: 

vsc40xxx@gligar0x ~# wget http://url –O file

Display only top 10 lines

vsc40xxx@gligar0x ~# head 10 file

Display only bottom lines (tail –f to follow a file which is being written)

vsc40xxx@gligar0x ~# tail –n10  file

Count lines

vsc40xxx@gligar0x ~# wc –l file

Show only lines containing word or pattern *important*

vsc40xxx@gligar0x ~# grep word file

Count lines with word (piping lets you send the output from one command to another)

vsc40xxx@gligar0x ~# grep word file | wc -l



Exercise 5: advanced

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

Checkout the help files for unknown commands!

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



Can I submit a job yet?

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

• qstat –q, : shows info on the queues 
• qstat, qstat -a, qstat -f : shows specific node 

numbers

How do we interact with the queue? Commands!



Can I submit a job yet?

• Pbsmon shows occupation of cluster



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

• module list: shows all currently loaded modules

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

• module purge: resets the modules



Exercise 6: find the right cluster

For:

Wasting will just lower your priority!

• 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

• A job needing 10 GB RAM per core



Building a submit script

#!/bin/bash
#PBS -N name
#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
exit 0

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

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

6. Submit with qsub

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

7. Check with ‘watch qstat’

8. Check the .oJOBID file for output, .eJOBID for errors

5. Add an exit to the job file



Backups

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

Checkout the help files for unknown commands!

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



Git: a summary



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

More: http://rogerdudler.github.io/git-guide/

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/


www.awesomebackgrounds.com

PPTRiX

The end

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

