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● Accessibility
○ Make the data and the tools openly available for everyone to use, without technology, region, or 

knowledge restrictions.

● Transferable expertise
○ Along with particle physics analysis and ATLAS learning objectives, provide skills in programming, 

software and machine learning.

● Usability
○ Different target audiences, with different backgrounds and skills must be able to use the data and tools 

for a wide range of learning objectives.

Currently, ATLAS Open Data releases are being used by several schools, universities, interested individuals, as well as in 
public events, masterclasses and international workshops.

The datasets are used for an educational purpose only.



HSF Open Data meeting - 03-07-2023

The ATLAS Open Data release

3

ATL-OREACH-PUB-2020-001

ATL-OREACH-PUB-2018-001

ATL-OREACH-PUB-2016-001

13 TeV 

8 TeV 

https://cds.cern.ch/record/2707171
https://cds.cern.ch/record/2624572
https://cds.cern.ch/record/2203649
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● Two campaigns
○ 8 TeV: 1fb-1 of data
○ 13 TeV: 10fb-1 of data

● Associated challenges
○ Create datasets and selections to account 

for different levels of complexity.

○ Include calibrated and simplified 
information about the reconstructed 
high-level objects, while containing the size 
of the datasets.

○ Adapt part of the ATLAS analysis framework 
to comply with our needs.

○ Provide useful tools and documentation to 
make data usable.

○ Maintaining and improving all the online 
resources to make sure that accessibility is 
always optimal. 

https://atlas-opendata.web.cern.ch/atlas-opendata/extendedanalysis/datasets.php
http://opendata.atlas.cern/release/2020/documentation/datasets/files.html
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More data have been released for specific purposes

● MC datasets for top tagging 
○ https://opendata.cern.ch/record/15013

● MC datasets for fast calo simulation which were used as a part of the CaloChallenge: 
○ https://opendata.cern.ch/record/15012

● MC datasets for the Higgs Learning challenge: 
○ https://opendata.cern.ch/record/328 
○ https://opendata.cern.ch/record/331 
○ https://opendata.cern.ch/record/329

● And datasets for the TrackML challenge: 
○ https://www.kaggle.com/c/trackml-particle-identification

https://opendata.cern.ch/record/15013
https://opendata.cern.ch/record/15013
https://agenda.infn.it/event/34036
https://agenda.infn.it/event/34036
https://opendata.cern.ch/record/15012
https://opendata.cern.ch/record/328
https://opendata.cern.ch/record/328
https://opendata.cern.ch/record/331
https://opendata.cern.ch/record/331
https://opendata.cern.ch/record/329
https://opendata.cern.ch/record/329
https://www.kaggle.com/c/trackml-particle-identification
https://www.kaggle.com/c/trackml-particle-identification
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Tools for Open Data
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The ATLAS Open Data comes with a set of Jupyter notebooks that 
allow data analysis to be performed directly in a web browser.

List of notebooks

GitHub repository

● Several analysis examples targeting different users, with 
different expertise and interests.

● Different frameworks, to adapt to everyone’s need:
○ C++

○ python

○ RDataFrame

○ uproot

https://jupyter.org/
https://nbviewer.org/github/atlas-outreach-data-tools/notebooks-collection-opendata/tree/master/
https://github.com/atlas-outreach-data-tools/notebooks-collection-opendata
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Online

Hybrid

Offline

requiring only internet access

requiring internet access and 
local resources  

requiring only local resources*

*Internet connection is required in order 
to download material at the beginning
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No technical knowledge required ✅

Introduction to the studied process ✅

Step-by-step explanation ✅

Advanced contents ❌

Histogram analyser: instructive and intuitive look into data

Example

http://opendata.atlas.cern/release/2020/documentation/visualization/the_display_histograms_13TeV.html
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Available with the click of a button ✅

Data persistence ❌

Access to eos ✅

Do not need prerequisites ❌

No timeout time for sessions ✅

Spawn time <1min ✅

Software stack available ✅

✅ Available with the click of a button 

❌ Data persistence 

❌ Access to eos 

✅ Do not need prerequisites 

❌ No timeout time for sessions 

✅ Spawn time <1min 

✅ Software stack available

Swan/Binder platforms: very useful for setting up a quick and individual workspace.
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Docker containers: robust, replicable environment

No internet required (after pulling the container and the data) ✅

Data persistence ✅

Do not need prerequisites ❌

No timeout time for sessions ✅

Spawn time <1min ✅

Software stack available ✅

Relies on local computational resources ⚠
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11

Orchestrated docker containers
Set up a local cluster, based on a physical server or a cloud resource
Meant to help local experts, not users!

Automated ✅

Data persistence ✅

Data-Lake-like setup 🆒

External/shared volumes mountable 🆒

No timeout time for sessions ✅

Spawn time <1min ✅

Software stack available ✅
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ATLAS Open Data infrastructure - Offline
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Virtual Machines
Download it and use it or put it in a USB key and take it where you want.

Plug ‘n play ✅

Data persistence ✅

Do not need prerequisites ❌

Works even during a nuclear fallout ☢

No timeout time for sessions ✅

Spawn time <1min ✅

Software stack available 😐
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Resources available for analyses and analysers

Where do I find all of this?
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Online portal

GitHub

Resources

Docs

Examples

Notebooks

VMs

Docker
SaaS

Binder

Swan

YouTube 
Tutorials

Underlined text: hyperlink

direct links

Legend

http://opendata.atlas.cern/
https://github.com/atlas-outreach-data-tools
http://opendata.atlas.cern/release/2020/documentation/index.html
https://cds.cern.ch/record/2707171
https://hub.docker.com/r/atlasopendata/root_notebook
https://www.youtube.com/playlist?list=PL1qU3k-RDRsvy3jhxUTmq7ZJQTdFvjLJn
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What’s next?
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● Improving what is there
○ Add more notebooks.
○ Enrich the documentation.
○ Maintain current infrastructure and add new resources.

● More data, less space!
○ Increase the amount of available data with a new release.
○ Provide agile and flexible formats for datasets (not only ROOT, not anymore)
○ Improved selection of physics objects (i.e. more analysis possibilities)

http://opendata.cern.ch/docs/cern-open-data-policy-for-lhc-experiments
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Thanks!


