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• The DMaaS project 

• Integration of ROOT with the Notebook technology 

– ROOTbooks for data analysis 

• A new service: ROOT & Jupyter Notebooks within 

the CERN IT services’ portfolio 

– Spotlight on storage: EOS, CERNBox 
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Introduction: 

The “Notebook” 



http:// 

Text and 

Formulas 

In a browser 
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http:// 

Code 
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http:// 

Code 
This is a notebook in Python 
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http:// 

Code 
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http:// 

Shell Commands 

We can invoke commands in the shell… 
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http:// 

Shell Commands 

… and get their output 
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http:// 
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Images 
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http:// 

Text and 

Formulas 

Code 

Shell Commands 

Images 

In a browser 
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Data mining with ROOT “as a service” 
 

Interface: Jupyter Notebooks 
 

Goals: 

• Use ROOT only with a web browser 

– Platform independent ROOT-based data analysis 

– Calculations, input and results “in the cloud” 

• Allow easy sharing of scientific results: plots, data, code 

– Storage is crucial 

• Simplify teaching of data processing and programming 

• Potential integration with other analysis ecosystems:   

R, Python, … 
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Integration of ROOT 

with  

Notebooks 

JupyROOT 

(ROOT-Jupyter integration) 

ROOT 



A Choice of 

Kernels 
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ROOT Tab 

Completion 

C++ Cells in Python 

Notebooks 
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C++-Python 

Interoperability 
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Seamless 

display of 

graphics 
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Syntax 

Highlighting 
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JSROOT 

Visualisation 
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http://mybinder.org/repo/cernphsft/rootbinder 
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Anonymous access 

View, Create and Run 

ROOTbooks! 

http://mybinder.org/repo/cernphsft/rootbinder
http://mybinder.org/repo/cernphsft/rootbinder


  $ root --notebook 

Follow some simple instructions in: 

https://root.cern.ch/how/how-create-rootbook 

and… 

29 

Provides a ROOT C++ 

kernel and the rest of 

ROOTbook goodies 

This command: 

1. Starts a local notebook server 

2. Connects to it via the browser 

https://root.cern.ch/how/how-create-rootbook
https://root.cern.ch/how/how-create-rootbook
https://root.cern.ch/how/how-create-rootbook
https://root.cern.ch/how/how-create-rootbook
https://root.cern.ch/how/how-create-rootbook
https://root.cern.ch/how/how-create-rootbook


• ROOTbooks How-Tos 

https://root.cern.ch/howtos#Jupyter%20Notebooks 

• ROOT bindings for Jupyter 

https://github.com/root-

mirror/root/tree/master/bindings/pyroot/JupyROOT 

• ROOT C++ Kernel 

https://github.com/ipython/ipython/wiki/IPython-kernels-for-

other-languages 

• Examples (15 already) from the new ROOT Tutorials can 

be found at: 

https://root.cern.ch/code-examples#notebooks 

both in Python and C++ (and mixed!) 
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DMaaS and  

CERN services’ Portfolio 

Storage CPUs 

JupyterHub +  

CERN Add-ons 

JupyROOT 

(ROOT-Jupyter integration) 
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• Centrally provide ROOT as a Service 

• Authentication with CERN credentials 

• Infrastructure: virtual machines in OpenStack Cloud 

• Software distribution: CVMFS 

• Storage access: CERNBox, EOS 

– All data potentially available! 

• Synergy with document sharing 

– Notebook visualiser already available in Indico 
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Web Portal 

Container Scheduler 

C C 

C C 

Notebook 

Container 

CERN Auth 

C C 

C C 

 

 
CERN Cloud 
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• Define a custom environment via a web form: 
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C 82 

~150 packages 

N releases 
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• CERN Summer Student Program, ROOT tutorial: Interactive 

notebooks offered 

– 50 participants, perfect scaling, a success! 

https://indico.cern.ch/event/407519 

• Data Science @ LHC Workshop,  Multivariate analysis tutorial 

http://indico.cern.ch/event/395374/ 

• E-Planet exchange @ UERJ, Brazil 

– 30 participants, every day for a week, 3h a day 

https://indico.cern.ch/event/402660/ 

 

https://indico.cern.ch/event/407519
https://indico.cern.ch/event/407519
https://indico.cern.ch/event/407519
http://indico.cern.ch/event/395374/
http://indico.cern.ch/event/395374/
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• ROOT is now integrated with notebooks 

– Python and C++ interactive shells 

– Tab completion, C++/Python integration, syntax 

highlighting, graphics inlining 

– Available now! 

– Future: leverage ROOT-R integration, TMVA, … 

• Integration with the CERN services portfolio 

– Collaborating with IT department 

• Special thanks to IT-ST 

– Plan to deliver a Pilot Service in 2016 
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