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CMS on the CERN Portal

 Full Run 1 data! 

 Analysis Object Data (AOD) format

 First Run 2 data! (most of 2015)

 MiniAOD format

 Derived datasets in NanoAOD format 
for simple analysis reproduction
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Data Tier Event size

Reconstructed data ~3 MB

Analysis Object Data (AOD) ~500 kB

MiniAOD ~50 kB

NanoAOD (flat ROOT) 1-2 kB



CMS on the CERN Portal

 Full Run 1 data! 

 Analysis Object Data (AOD) format

 First Run 2 data! (most of 2015)

 MiniAOD format

 Derived datasets in NanoAOD format 
for simple analysis reproduction

 Simulations at each energy

 Software!

 CMSSW via docker containers or VM

 Validated data json files

 Conditions database access

 Instruction guides and example code

 Support forum
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https://opendata-forum.cern.ch/c/cms/6


CMS on the CERN Portal
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K. L.-P. et al, CHEP 2021 

https://cms-opendata-
guide.web.cern.ch/

https://www.epj-conferences.org/articles/epjconf/pdf/2021/05/epjconf_chep2021_01004.pdf
https://cms-opendata-guide.web.cern.ch/


CMS Open Data policies

 Publications now required to release info on HEPData

 Full and simplified data released ~annually since 2014

 Embargo of 6 years, then release 50% of a year’s luminosity

 Remainder released w/n 10 years

 At ongoing collision energies, Open Data will have max 20% of luminosity

 Anyone can request to “affiliate” with CMS for more access!

 Managed by Offline Software & Computing + Collab. Board

 Data Preservation & Open Access

 Kati Lassila-Perini, Julie Hogan coordinators

 cms-dpoa-coordinators@cern.ch
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2020 Policy

mailto:cms-dpoa-conveners@cern.ch
https://opendata.cern.ch/record/415


Educational Resources

 iSpy Event Displays

 + worksheets!

 Virtual Reality displays

 International Masterclass

 Dimuon analyses for schools

 University-level course tools
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https://opendata.cern.ch/docs/cms-guide-for-education

https://opendata.cern.ch/visualise/events/cms
https://github.com/cms-opendata-education/cms-event-display-materials-multiple-languages/
https://opendata.cern.ch/docs/cms-guide-for-education


Educational Resources
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https://github.com/bethel-physics/ParticleDiscoveryLab
https://particle-physics-playground.github.io/


Research Resources

 Early feedback from authors that documentation of analysis procedures 
needed to be improved

 Three major thrusts to improve user experience:

1. Grow “NanoAOD”-like formats with corrections applied, identification 
algorithms computed, etc

 2011, 2012, 2015: Physics Object Extractor Tool (POET)

 2015: NanoAOD under preparation (and work ongoing to backport)

2. Build the CMS Open Data Guide

3. Offer annual CMS Open Data Workshops
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Data Tier
Event 
size

Reconstructed data ~3 MB

Analysis Object Data 
(AOD)

~500 kB

MiniAOD ~50 kB

NanoAOD (flat ROOT) 1-2 kB



Research Resources

1. Grow “NanoAOD”-like formats with corrections applied, identification 
algorithms computed, etc

 Physics Object Extractor Tool (POET) 2011, 2012, 2015

 NanoAOD under preparation for 2015 (and work ongoing to backport)

 NanoAOD-like files available for select 2012 datasets, without full corrections
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https://github.com/cms-opendata-analyses/PhysObjectExtractorTool
https://opendata.cern.ch/search?page=1&size=20&q=POET
https://opendata.cern.ch/record/12340


Research Resources

2. CMS Open Data Guide: links, lessons, POET examples
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https://cms-opendata-guide.web.cern.ch/
https://cms-opendata-guide.web.cern.ch/analysis/systematics/objectsuncertain/jetmetuncertain/


Research Resources

2. CMS Open Data Guide: links, lessons, POET examples
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https://cms-opendata-guide.web.cern.ch/
https://cms-opendata-guide.web.cern.ch/analysis/selection/objects/taus/


Research Resources

3. Offer annual CMS Open Data Workshops – began in 2020 
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https://cms-opendata-workshop.github.io/2022-08-01-cms-open-data-workshop/
https://cms-opendata-workshop.github.io/2020-09-30-cms-open-data-workshop-for-theorists/
https://cms-opendata-workshop.github.io/2021-07-19-cms-open-data-workshop/


Research Resources
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3. Offer annual CMS Open Data Workshops – began in 2020 

 Pre-exercises on Docker, ROOT, CMSSW, etc

 Detailed lessons on using CMS                                                                               
physics objects

 Understanding corrections,                                                                                  
uncertainties, scale factors

 Trigger usage, luminosity calculations, etc

 Hands-on analysis examples

 Scaling up analyses with cloud computing



 Continue the release of Run 2 data!

 Increased use of NanoAOD

 Open Data will inherit “full Run 2” analysis coherency for 2016 – 2018 data

 Continue improving automation of tools

 Continue documentation of 2015 data usage

 CMS Open Data Workshop 2023! 

 July 11-14, 2023

 Fermilab

 USA mornings each day

 Watch for more…

Plans for the future
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