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CMS Open data    
Continuous releases since 2014

- open data appreciated and in use
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Release timeline
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2010 pp, 50%

First release, 
virtual machine 
environment

2014, Nov

  

2011 pp, 50%

Simulated 
samples, 
validation 
examples, basic 
tools

2016, Apr

  

2012 pp, 50%

More usage 
examples 
(Higgs), Jupyter 
notebooks

2017, Dec

  

2010 pp, 100%

ML samples,  
special datasets,                
docker 
containers, 
simulated data 
generation tools

2019, Jul

  

2011 pp, 100%

First examples of 
automated 
workflows,  
improved tools

2020, Aug

  

2020, Dec

2010-11 HI, 100%

First heavy-ion 
data release

  

2021, Dec

2015 pp, 99%

First Run-2 data 
release,                     
slimmer data 
format

  

2022, Dec

2012 pp, 100%

Full Run-1 pp 
data release,  
improved usage 
examples

For details, see “CMS Open data” at a recent workshop by Julie Hogan, DPOA co-convener

https://indico.cern.ch/event/1234612/contributions/5253184/attachments/2590292/4469817/CMSOpenData_FAIROSHEP_20230208.pdf
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CMS open data are actively in use - no problems have ever arisen!
Search inspire

https://inspirehep.net/literature?sort=mostrecent&size=25&page=1&q=references.reference.dois%3A10.7483%2FOPENDATA.CMS%2A


The process    
What CMS needs → what external users need
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Release procedure
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CMS input:
dataset lists,

year+run info,
HLT info,
transfers

Open data
portal records

Data-curation
scripts accessing

CMS services

CMS env:
SW images,

condition data,
VM image

SW examples:
test env,

show usage 

http://opendata.cern.ch/search?page=1&size=20&q=&experiment=CMS
http://opendata.cern.ch/search?page=1&size=20&q=&experiment=CMS
https://github.com/cernopendata/data-curation
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Content
metadata:

WHAT? 

Provenance
metadata:

FROM 
WHERE? 

Contextual
metadata:
HOW TO 

USE? 
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Context:
 environment

software 

Context:
 validated 

data selection 

Context:
 trigger path

Context:
 usage 

instructions



Contextual metadata - should cover a lot! 
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Object identification, fakes

Online/offline selections

Efficiencies

Luminosity, data quality

Corrections, scales

Background estimates

How to run



How to put this together?
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1 3 5

642

Get the environment Select validated data Apply corrections, scale factors

Get the software Make your selections Estimate efficiencies

7

Compute luminosity



Providing contextual metadata 
in a useful way

◉ Best through example workflows
○ automated, machine and human-readable

◉ Not easy to define (even with >1200 papers…)
○ partly because 

■ analysis processes are complex
■ CMS data format supports a wide range of use cases

○ but also because we, as a community, have undervalued:
■ documentation
■ common tools
■ analysis code reuse.
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Support to external analysts    
● Open data portal information
● CMS Open data guide
● CERN open data forum
● CMS open data workshops
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http://opendata.cern.ch/search?page=1&size=20&q=&subtype=Guide&type=Documentation&experiment=CMS&sort=title
https://cms-opendata-guide.web.cern.ch/
https://opendata-forum.cern.ch/
https://cms-opendata-guide.web.cern.ch/cmsOpenData/workshops/


THE example code: POET
Physics Objects Extractor Tool

Put together by many people in the 
CMS open data group from various 
sources within CMS.

Covers Run1 AOD and Run2 MiniAOD

Not a negligible effort!
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https://github.com/cms-opendata-analyses/PhysObjectExtractorTool/tree/2015MiniAOD


Yearly CMS Open data workshops 
 Next: 11-14 July!!!
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_________

………..

https://cms-opendata-workshop.github.io/2023-07-11-cms-open-data-workshop/
https://www.youtube.com/watch?v=aHRY-5BiB34&ab_channel=CMSExperiment
https://www.youtube.com/watch?v=aHRY-5BiB34&ab_channel=CMSExperiment


Open data have value only when in use but usability does not come for free 
A little interlude to what it takes to open science to happen

Challenges
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Roles & responsibilities    4.1
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Open science - what it takes 
to make it happen 

Researcher 
    You

Collaboration 
   Group

Organization
          University 
                 Institute

��

Knowledge preservation
Data and software skills

Time

Infrastructure
Resources
Guidelines

Policies
Agreements
Practices



Best practices   
To preserve the knowledge at the time of active analysis 

4.2
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Efforts are needed  

Use continuous, automated testingPackage your analysis environment 
in software containers

Manage your code in versioned 
code repositories

Define easily reusable workflows

Document everything from the start

Capture the steps in your analysis

Best practices require time but they will pay off:

for the individual, for the group, and eventually, for open science!



and some topics for discussion…

Plans
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Approximate plans
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2023 2024

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

2013 Heavy-ion data release 
preparations

2023 CMS Open data workshop 
preparations

2016 pp data release preparations 
(includes NanoAOD)

2024 CMS open data workshop 
preparations (examples with NanoAOD)

Update CMS open data guide

2017 pp data release preparations (to be 
discussed and approved)

Improve metadata for workflows 

Benchmarking workflows on public 
cloud resources



Topics for discussion
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Person-power

Usage 
patterns: 

our 
expectations vs 

reality

Not everyone 
agrees on open 

data

Value to OD 
efforts by big 

OD/OS 
projects?

Goal of open 
research data: 

research 
(by others), 

not outreach 
(by us)



Any questions ?

Thank you!
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 And thanks to SlidesCarnival for this free presentation template

http://www.slidescarnival.com/

