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ATLAS OpenData and OpenKey: using low tech 
computational tools for students training in High 
Energy Physics

One of the significant challenges in High Energy 
Physics development is the fact that many 
potential -and precious- students and young 
researchers live in countries where internet 
access and computational infrastructure are poor 
compared to institutions already participating.
To accelerate the process, the ATLAS Open Data 
project releases useful and meaningful data and 
tools using standard and easy-to-deploy 
computational means, such as custom and light 
Linux Virtual Machines, open source 
technologies, web and desktop applications. The 
ATLAS Open Key, a simple USB pen, allows 
transporting all those resources around the 
globe. As simple as it sounds, this approach is 
helping to train students that are now PhD 
candidates and to integrate HEP educational 
programs at Master level in universities where it 
did not exist before.
The software tools and resources used will be 
presented, as well as results and stories, ideas 
and next steps of the ATLAS Open Data project.
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ATLAS
 Open Data+Key
Why?... because it is part of our 
duties as collaboration, and to 

boost diversity in HEP

A Talent Training and Acquisition program
● Why do we need to reach them?

3



4

The ATLAS Collaboration, as part 
of the HEP community, has the 
responsibility and the need to
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Source → http://www.authagraph.com/category/about

transfer knowledge and training to 

http://www.authagraph.com/category/about/?lang=en
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its members institutions and



7

everybody else!

Source → http://www.authagraph.com/category/about

http://www.authagraph.com/category/about/?lang=en
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The ATLAS Collaboration and the broad 
set of HEP experiments rely on public 
funding to support their programs.
Even more important, their continuity 
depends on a constant integration and 
replacement of human power.

Humans -students, professionals- that 
need to be trained by other senior members 
of those collaborations.

We can call it Transfer of Knowledge, and 
it goes in both ways: to retribute to society 
and to keep running the -even more- large 
scientific endeavours worldwide.

No single nation or entity can do this job 
alone, nor it should do so. When 
knowledge is everybody’s property, 
progress is possible and equally 
distributed.

https://atlas.cern

https://atlas.cern
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Communication Education

Collaboration
& Web

ATLAS 
Outreach Visits & Events

PubCom Partnerships

ATLAS Outreach Group 
tries to achieve that goal.

Today’s presentation is 
about one of those 

efforts that strongly 
depends on the 
computer tools 

developed for the Open 
Source and HEP 

worldwide
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We fill USB keys with all the 
educational resources and give 
them away to instructors & 
professors to

● Perform workshops -enhanced 
“masterclasses”- for advanced 
students

● Create and run laboratory’s 
courses and e-courses in HEP

● Promote HEP into their 
institutions and with 
policymakers

● To dedicated students and small 
libraries who share/copy the 
resources between them, as we 
are used to do with books.



ATLAS
 Open Data

How?…
the ATLAS members, try to “be” 

there

How are we trying to get more people 
involved?
● The Data and the Tools
● Keep data useful and not just big
● The Virtual Machine’ approach
● Going for the Apps’ development
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Many resources are in constant integration and updates

datasets
Video 

introductions 
and Tutorials

The ATLAS Open Data project 
(more here) aims to release real and 

simulated Data, together with
Open Source software resources to 

analyse those samples.
As well as documentation in several 

useful formats!

http://opendata.atlas.cern

http://universidad.ch/ATLAS/outreach/presentations/March_14_2017/_book/cern/
http://opendata.atlas.cern
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We deploy the resources on the 
Internet.
In a nutshell, they are a series of

● Data samples in ROOT n-tuple 
format

● Software and Jupyter 
Notebooks in Python and C++ 
to analyse the samples and 
produce physics analysis

● JavaScript (JS) applications to 
produce cut-and-count analysis

● Virtual Machines with several 
Linux-based OS and ROOT 
CERN analysis framework

● GitHub & GitLab repositories

● GitBooks to document the 
several possible activities that 
can be performed

http://nbviewer.jupyter.org/github/atlas-outreach-data-tools/notebooks/tree/master/november_2017_v-1.0/
https://github.com/atlas-outreach-data-tools
https://gitlab.cern.ch/arturos/outreach
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Simple specifications aim to guide the user 
to select the right VM for her/his task(s)

http://opendata.atlas.cern/extendedanalysis/vm-toolbox.php

We design and develop VM images that 
can be run in any OS via a hypervisor 
like VirtualBox

http://opendata.atlas.cern/extendedanalysis/vm-toolbox.php
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Quick view of the anatomy of the 
ATLAS Open Data VM

● Based in a Linux-kind OS with 
standard graphical UI 

● The OS in enhanced with all 
ROOT’s needed libraries and 
dependencies 

● ROOT5 or ROOT6 analysis 
framework and IPython

● The Open Datasets and 
Software analysis frameworks

● Jupyter-notebook technology 
and Examples Notebooks

● Documentation in form of 
PDFs and Video tutorials.
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software

The software provided in the ATLAS Open Data is

● The preparation of the enhanced OS with all ROOT’s 
needed libraries and dependencies

● The analysis frameworks written in Python and C++ 
for Particle Physics educational analysis

● Jupyter Notebooks using the ROOT kernel with 
concrete analysis examples

● The JS web-based applications to run out of the box.

https://github.com/atlas-outreach-data-tools

https://github.com/atlas-outreach-data-tools/
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ROOT apps

notebooks

JS apps

http://universidad.ch/ATLAS/outreach/presentations/March_28_2018/_book

Simple and useful Web-based Apps that

● Allow to explore the ATLAS detector, thanks to ROOT.JS

● Allow to “touch” the histograms and perform simple 
analysis

● Interact with Jupyter Notebooks using the ROOT 
kernel with concrete analysis examples

Other ideas like the use of the Electron.JS 
apps’ developing framework to →

http://universidad.ch/ATLAS/outreach/presentations/March_28_2018/_book
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Electron JS App 
Development 
Framework

+ HTML + CSS + time

Windows Apps

JavaScript 
web-apps

Multimedia

Plain Text !

Jupyter 
Notebooks

GitBooks

WebGL 
Apps

Mac OS Apps

Ubuntu Apps

→ get the documentation, JS apps and media 
in a self-contained application for offline use
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Electron JS App 
Development 
Framework

+ HTML + CSS + time

Windows Apps

Mac OS Apps

Ubuntu Apps
ATLAS Open Data

Web platform

ATLAS Open Key

Apps that can be distributed on the 
web portal and with the use of the Key !



20The software provided in the ATLAS Open Key is

● The preparation of the enhanced OS with all ROOT’s 
needed libraries and dependencies

● The analysis frameworks written in Python and C++ 
for Particle Physics educational analysis

● Jupyter Notebooks using the ROOT kernel with 
concrete analysis examples

● The JS web-based applications to run out of the box. software
https://gitlab.cern.ch/arturos/outreach

https://gitlab.cern.ch/arturos/outreach


ATLAS
 Open Key

And…
...now?

The Open Key project
● How does it works?
● Results and cases
● Plans
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CERN Open Data portal

32 Gb

On top of the core teams 
platforms, extra means and 
projects were developed by the 

ATLAS and HEP community to 
reach and hub Groups and 

Resources
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https://indico.cern.ch/event/647642

http://elestimulo.com/blog/dos-venezolanos-a-la-caza-de-la-materia-oscurahttps://www.mppeuct.gob.ve/actualidad/noticias/fisicos-aprenden-trabajar-con-datos-gran-escala

PWF

Multiple Workshops 
and hands-on sessions 
help us to get feedback 
and learn how to (and 
how not to) produce 
and use the resources

And some attention from local media

https://indico.cern.ch/event/647642
http://elestimulo.com/blog/dos-venezolanos-a-la-caza-de-la-materia-oscura
https://www.mppeuct.gob.ve/actualidad/noticias/fisicos-aprenden-trabajar-con-datos-gran-escala
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https://www.ictp.it/physics-without-frontiers/current-country-projects.aspx

http://indico.ictp.it/event/8170/other-view?view=ictptimetable#2017-07-26

https://www.instagram.com/p/BW3a9PtAoP0

Multiple collaborations (ICTP, 
PWF, CEVALE2VE...), workshops 
and hands-on sessions help us 
to get feedback and learn how to 
(and how not to) produce and 
use the resources

https://www.ictp.it/physics-without-frontiers/current-country-projects.aspx
http://indico.ictp.it/event/8170/other-view?view=ictptimetable#2017-07-26
https://www.instagram.com/p/BW3a9PtAoP0
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Maria Di Domenico and 
Professor José López at the 

Central University of 
Venezuela, celebrating the 

thesis defence using ATLAS 
Open Data (October 2017)

The VMs & the Jupyter Notebook -or ROOTbooks- have been valuable resources to 
train, teach and explore particle physics…

...and to create a small community of developers and instructors around them! 

Trieste CERN

Caracas

http://opendata.atlas.cern/webanalysis/ROOTbooks.php
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http://cds.cern.ch/record/2293251 http://cds.cern.ch/record/2291838

Our first “version” of the ATLAS Open Key helped to the development 
of two theses in HEP.

Since 2016 we have been testing and learning how this simple idea can 
be improved

http://cds.cern.ch/record/2293251
http://cds.cern.ch/record/2291838


CreativeCommons Global Summit 2017 & 2018: http://sched.co/E8cU

Summary
ATLAS Open Data and its Key help to perform Knowledge Transfer:
to retribute to society and to keep running the -even more- large scientific 
endeavours worldwide.

http://opendata.atlas.cern/community/contact.php

Thanks!
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http://sched.co/E8cU
http://opendata.atlas.cern/community/contact.php


backup
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ATLAS
 Open Key

Why? How? Who? Where? And…
...now?

A Talent Training & Acquisition program
● Why we need to reach them?

Where are our target audiences?
● Worldwide

How are we trying to get more people 
involved?
● The Data and the Tools
● Keep data useful and not just big
● The Virtual Machine’ approach
● Going for the Apps’ development

The Open Key project
● How it works?
● Results and cases
● Plans
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Review of ATLAS 
Open Data 8 TeV 
datasets, tools and 
activities
ATL-OREACH-PUB-2018-001
https://cds.cern.ch/record/2624572
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https://cds.cern.ch/record/2624572


Internship Proposal #3 (2018)Internship Proposal #2 (2018)

Projects Ongoing 

Internship Proposal #1 (2018)

https://docs.google.com/document/d/1_7SIY0KoG3n76TX7-qimT32TcmE375OFhqmF95RwiKE/edit?usp=sharing
https://docs.google.com/document/d/1Dl7N3eIqEQN-eayFyEQCHI5w5kQiKmEUhiIHZKFgn60/edit?usp=sharing
https://docs.google.com/document/d/1VO1pls5xnAD7GEQ9kUFjhztSv3-OtpXIim04R7ZG_L8/edit?usp=sharing


ATLAS Open Data is Updated in CERN Open Data
http://opendata.atlas.cern (ATLAS Open Data platform) , http://opendata.cern.ch (CERN Open Data)

32
http://opendata.cern.ch/docs/about-atlas

http://opendata.atlas.cern
http://opendata.cern.ch/
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https://jupyterhub.readthedocs.io/en/stable

https://jupyterhub.readthedocs.io/en/stable

