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• The ROOTaaS 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 
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Data analysis with ROOT “as a service” 
 

Interface: 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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• Python flavour 

– import ROOT 

– %%cpp magic 

• ROOT C++ Kernel 

– Thanks to Omar Zapata 

• Goodies 

– Tab completion 

– Display of graphics 

– Syntax highlighting 
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Integration of ROOT & Jupyter Notebooks delivered 



• 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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  $ root --notebook 

Install ROOT, install Jupyter and… 
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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 



ROOTaaS 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 (IT Sec) 

• Infrastructure: virtual machines in OpenStack Cloud (IT-OIS) 

• Software distribution (PH-SFT, IT-PES): CVMFS 

• Storage access (IT-DSS): CERNBox, EOS 

– All data potentially available! 

• Synergy with document sharing (IT-CIS) 

– Notebook visualiser already available in Indico 
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Web Portal 

Container Scheduler 

C C 

C C 

Notebook 

Container 

CERN SSO 

C C 

C C 

 

 
CERN Cloud 
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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, … 

• Integration with the CERN services portfolio 

– Collaborating with IT department 

• Special thanks to IT-DSS 

– Plan to deliver a Pilot Service in 2016 
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