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Tutorial

For the hands on/tutorial we will use jupyter notebooks. 
Two options to avoid overloading the cloud infrastructure:

Those who do not have a CERN account: Use the Goettingen jupyter 
cloud https://jupyter-cloud.gwdg.de/
Those who have a CERN account: the SWAN Service at CERN 
http://swan.cern.ch/ 

A web-based interactive computing platform that combines code, 
equations, text and visualisations.

Many supported languages: Python, Haskell, Julia… One 
generally speaks about a “kernel” for a specific language

In a nutshell: an “interactive shell opened within the browser”

https://jupyter-cloud.gwdg.de/
http://swan.cern.ch/


Swan
From gitlab: https://gitlab.cern.ch/chscheul/hasco-2021-root-update
Click on Swan button

https://gitlab.cern.ch/chscheul/hasco-2021-root-update
https://cern.ch/swanserver/cgi-bin/go?projurl=https://gitlab.cern.ch/chscheul/hasco-2021-root-update.git


Goettingen cloud
https://jupyter-cloud.gwdg.de/

You should have already imported files and notebooks.
Otherwise open PYTHON(ROOT) launcher
And load gitlab repo: https://gitlab.cern.ch/chscheul/hasco-2021-root-update 

https://gitlab.cern.ch/chscheul/hasco-2021-root-update


Before you start

Make sure you’ve copied the 
data files in your home directory.
If not:
On swan run the  script: 
copy_swan.ipynb
On goetting cloud the script: 
https://gitlab.cern.ch/chscheul/
hasco-2021-hands-on-sessions/-/
blob/master/setup/setup.sh 

The best way to do the tutorial is 
to open a new notebook and 
proceed step by step 

Important: 
Set the boolean variable if you are 
working on swan 



Tutorial Parts

Swan

Three different notebooks. 1 → 2 → 3
For testing purposes use as input the reduced file size 

Goettingen cloud
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In a browser

Text & 
Formulas



9



10

A Python notebook

Code
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Code
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Invoke shell commands ...

Shell commands
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… and get their output

Shell commands
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Figures
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Figures

In a browser

Text & 
Formulas

Code

Shell commands

No excuse not to 
document your 
analysis !!



Some Goodies
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SWAN Example



Some Goodies
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SWAN Example

C++ Cells in 
Python 

Notebooks

ROOT Tab-
Completion



Some Goodies

19

SWAN Example

I really wanted to show modern C++...



Some Goodies
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SWAN Example

Full Python-C++ 
interoperability



Some Goodies
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Seamless display 
of graphics



Some Goodies
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Syntax 
highlighting



Some Goodies
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Some Goodies
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Some Goodies
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JSROOT
Visualisation

%jsroot on



Use Notebooks at CERN

▶ SWAN: Service for Web based ANalysis
▶ Get a CERNBox (if you don’t have one)

● Visit https://cernbox.cern.ch

https://swan.cern.ch
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https://cernbox.cern.ch/
https://swan.cern.ch/


▶ A ready-to-use system for performing data analysis with all the 
software on all the data we need.  Only requirement: a 
web browser.

The Original Idea: A Turn-Key System
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The Service in a Nutshell
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CERNBox is Your HOME

29



Interactive Tour of ROOTBooks

30Image taken from https://pixabay.com/



More Examples
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https://root.cern/doc/master/group__Tutorials.html


More Examples
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https://swan.web.cern.ch

https://swan.web.cern.ch/
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