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Getting started with
the scientific cluster
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Info

Schedule:

10:0071 12:00 Session 1
12:0071 13:00 Lunch break
13:007 15:00 Session 2

Slides:

Available on https://scicomp.ethz.ch/wiki/\WWorkshops

ETH:zirich Scientific IT Services 07.04.2021 2


https://scicomp.ethz.ch/wiki/Workshops

Outlook

A Introduction

A Accessing the cluster

A Storage and data transfer

A Modules and applications

E"HZUI“iCh Scientific IT Services

07.04.2021



Outlook

A Introduction
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Intro > What is EULER ?

A EULER stands for Erweiterbarer, Umweltfreundlicher, Leistungsfahiger ETH Rechner (Scalable,
environment-friendly, powerful ETH Computer)

A Benefits from 20 years of experience with HPC clusters at ETH
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Intro > Shareholder model

Shareholders Public share

A Like its predecessors, Euler has been financed A A small share of Euler financed by IT Services is
(for the most part) by its users open to all members of ETH

A So far, over 180 (!) research groups from almost A The only requirement is a valid ETH account
all departments of ETH have invested in Euler A These guest users can use limited resources

A Thfese ;sor-]called s?arehotlder;s rAecelverashSar(()e A A If somegne needs more computmg power the'y
© e ciusteros . EaR invedih Re“cluste? ahd become™ Y

storage) proportional to their investment shareholder at any time
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Intro > Euler shares by departments (February 2022)
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Intro > Performance of the Euler cluster

All values correspond to the state in March of each year
Peak performance in double precision based on CPU/GPU nominal frequency; effective performance is lower
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Intro > Euler Il (left) & Euler V (right)
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Preparation > Linux terminal > Bash

A Bash is a powerful scripting language, which can directly be used in a Linux terminal and is often
combined with Linux commands

[sfux@eu -login -01~]$ foriin* doif] -d $i ]; then echo $i; cd $i; du -hs; cd . fi; done
bin

52K

lib64

36K

scripts

192K

test

324M

testrun

693M .

[sfux@eu - login -01~]$

https://tldp.org/LDP/Bash-Beqginners-Guide/html/
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Preparation > Linux terminal > Basic commands

Is

cd

pwd

echo

less, cat, more, head, tall
cp, mv

rm

mkdir

vi, nano, emacs

man

grep
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Directory listing

Change directory

Print working directory

Print to standard output

Display content of a file to standard output
Copy/move a file or directory

Remove a file or directory

Create a directory

Command line text editor

Show manual for a command in terminal
Search for a pattern in a string or file
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Preparation > Linux terminal > Basic commands

Explanation

exit
sort
sed
awk
find

du

tar
gzip
top
chmod

https://scicomp.ethz.ch/wiki/Linux command line

ETHzirich

Scientific IT Services

Terminate and exit the current terminal
Sort a file line by line

String manipulation

Programming language for text processing
Search for files

Show disk space used in a directory
Create a tar archive with files/directories
Compress files/directories

Real time view of processes in a computer
Change permissions of file/directory

07.04.2021
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Preparation > Linux permissions

A In Linux, access to files and directories is handled via permissions
- Read permission (r) - grants permission to read a file or directory
- Write permission (w) - grants permission to write a file or directory
- EXxecute permission (X) - grants permission to execute a file or directory

A There are 3 permission groups
- User (u) - permissions for the user account that owns the file
- Group (g) - permissions for the user group that owns the file
- Other (0) - permissions for all other users except the user account and the user group

[sfux@eu -login -29~]$ Is -Igurobi.log

-rw-r-- r-- 1 sfux sfux - group 800 Sep 17 10:29 gurobi.log
[sfux@eu -login -29~]$ Is -Iddata

drwxr - xr - x 2 sfux sfux - group 4096 Jan 9 2017 data

https://scicomp.ethz.ch/wiki/Linux permissions
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Preparation > Linux permissions

A Another method for representing Unix permissions is an octal (base 8) notation
- The read bit adds 4 to its total (in binary 100),

The write bit adds 2 to its total (in binary 010), and

The execute bit adds 1 to its total (in binary 001).

Example: r-x — 101 —— 4+0+1=5

(u), (g) and (o) are then combined (755 represents rwxr - xr - X)
A Permissions can be changed with the chmod command

- String representation:

$ chmod ugo+rx filename

- Number representation:

$ chmod 750 filename

https://en.wikipedia.org/wiki/File-system permissions#Numeric notation
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Preparation > Paths > Linux/Mac OS X vs. Windows

A There are differences how operating systems are representing file paths

A Paths on Windows: C:\ Users \ Samfux \ test
- Use backslashes
- File and directory names are not case sensitive
- Different drives (C:, D:, etc.)
A Paths on Linux/Mac OS X: /cluster’home/  sfux /test

- Use forward slashes

- Everything is case sensitive
- Everything is under the root file system (/ ), no drives
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Preparation > Edit a text file with vim

A Vim is a command line text editor that can be started with the command vi . This text editor is useful to
edit input files and write scripts directly on the cluster without copying forth and back files

A 2 modes (insert mode, command mode)
- Type i to switch from command mode to insert mode

- Type esc to switch from insert mode to command mode

A Insert mode: You can insert text into a text document

A Command mode: You can type commands after typing : (colon) and execute it with the enter key
- To save a file, type :w
- To close afile, type :q
- To save and close a file, type : wq

https://www.tutorialspoint.com/unix/unix-vi-editor.nhtm
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Outlook

A Accessing the cluster
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Accessing the cluster

ssh user@euler.ethz.ch

password:

ETHzirich

Scientific IT Services

VPN

ETH Network

Login
node

Login
node

N
7

Cluster

Batch
system \\“‘su

\

Compute
node

Compute
node

Compute
node

Compute
node

07.04.2021

18



Access > Who can use the cluster > CPU cluster

Shareholders that invested into a
share of the cluster resources \

External collaboration partners of
shareholders

All ETH members (they can use /V
the cluster as guest users with
limited resources)
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Access > Who can use the cluster > GPU cluster

Shareholders that invested into a
share of the cluster resources

External collaboration partners of
shareholders

Guest users cannot access
the GPU cluster
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Access > Prerequisites

A Avalid ETH account

A Local computer with an SSH client
- Linux and macOS contain SSH client as part of the operating system
- Windows users need to install a third party SSH client

- MobaXterm (https://mobaxterm.mobatek.net/) is a free open source SSH client that we
recommend

A An X11 server for graphical user interface (optional)
- Linux (https://www.xorg.com)
- macOS (https://xquartz.orq)
- Windows (included in MobaXterm)
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Access > How to access the clusters > ETH members

1. Start your SSH client

2. Use ssh command to connect to the login node of Euler

ssh username @euler.ethz.ch

3. Use your ETH credentials to login

4. First login
- Onfirst login a verification code is sent to your email address (username@ethz.ch)
- By entering the verification code, your account is created automatically
- New users must accept the clusterds usage rul es

https://scicomp.ethz.ch/wiki/New account request process for HPC clusters
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Access > How to access the clusters > External collaborators

Members of other institutions who collaborate with a research group at ETH may use the clusters for the
purpose of said collaboration. To get access:

1. Their ETH counterpart (Asponsor 0) -mailadadressandViPNETH ¢
service, for them

2. Access the cluster like ETH members
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Access > Security > Firewall

From outside, establish
first a VPN connection

Then, connect to the

cluster through SSH From a compute node to

secure protocol an external service, use
the ETH proxy

$ module load eth_proxy

Suspicious activities are
monitored and logged
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