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•  Service for Web based Analysis 

•  Provides a cloud based analysis model 

•  Data, software and computing resources in the cloud

•  Only a web browser is needed:

•  Jupyter notebooks and ordinary linux shells provided

•  Started as ROOT-as-a-Service in 2015

•  A joint effort of EP-SFT and IT-ST: D.P., E. Tejedor, M. Lamanna, P. 

Mato, J.T. Moscicki, L. Mascetti.
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A web-based interactive computing interface and platform 
that combines code, equations, text and visualisations.

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

“Jupyter Notebook” or “IPython Notebook” 

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

http://www.jupyter.org 
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A Choice of 
Kernels

In a browser

Kernels are processes that run interactive code in a particular programming language and 
return output to the user. Kernels also respond to tab completion and introspection requests. 
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Code

Text and 
Formulas
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http:// Images

Shell Commands
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http:// 

No excuses possible when it comes to 
describe all steps in an analysis!



•  Platform independent: only with a web browser
–  Analyse data via the Notebook web interface
–  No need to install and configure software

•  Calculations, input and results “in the cloud”
•  Allow easy sharing of scientific results: plots, data, code

–  Storage is crucial, both mass (EOS) and synchronised (CERNBox)

•  Simplify teaching of data processing and programming
•  Eases analysis reproducibility
•  C++, Python and other languages or analysis “ecosystems”

–  Interfaced to widely adopted scientific libraries
–  e.g. Rivet, MC Generators, Pandas, Numpy, ROOT, matplotlib, …
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SWAN relies on production technologies at CERN. In a nutshell:

•  CPU: CERN OpenStack instance

•  Software: LCG releases on CVMFS
–  ~200 packages: fastjet, ROOT, Geant4, Pythia, Rivet, matplotlib…

•  Storage, in two flavours:
–  Mass: EOS (the storage backend of HEPData too!)

–  Synchronised: CERNBox (the “home directory” in SWAN)

•  Same storage backend of HEPData.
•  Software building blocks for data analysis
•  Share code, results and derived data with colleagues
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SWAN and HEPData: “Proof of Concept” analysis 



•  SWAN provides a cloud based analysis model

•  Unique requirement to access it: a web browser

•  Experiments data, users’ data, HEPData accessible on EOS

•  Rich collection of software packages distributed via CVMFS

•  Synchronisation and sharing possible thanks to CERNBox

Promising interplay between HEPData and SWAN!


