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Objective

● Translate the Higgs to four leptons, CMS Open Data analysis example into a 
prototype analysis system that uses Coffea and Awkward-array

○ The four-leptons decay include: 4muons, 4electrons, and 2muons2electrons
● Compare the prototype and original’s time-to-insight, functionality and 

reusability



● To show that the translation is 
working, I’ll show results from 
getting the Higgs mass histogram 
(shown in red)



Downloading the Dataset

● Download the simulated Higgs to 4 leptons AODSIM sample from the CERN 

Open Data Portal  into a Docker container 

http://opendata.cern.ch/record/1507
http://opendata.cern.ch/record/1507


● Creating a Docker container from the CMSSW_5_3_32 image

● Download the cms-opendata-analyses/HiggsExample20112012 Github repository in the 
Docker container and compile the codes with scram b

● Downloading the cms-opendata-analyses/AOD2NanoAODOutreachTool Github repository 
too, and compile the code as well

● Download the AODSIM index file

https://github.com/cms-opendata-analyses/HiggsExample20112012
https://github.com/cms-opendata-analyses/AOD2NanoAODOutreachTool


● Add the index file as input to the proper Outreach Tool python configuration 
file, simulation_cfg.py

● Add the original EDAnalyzer, HiggsDemoAnalyzerGit, to the config 

● Run the config file to produce the NanoAOD

● Move the produced file to the shared folder



JupyterLab: Translating the analysis 

● Compare the original, C++ code (left) to the translated Python code (right)
● First, the Higgs decay to 4 muons
● Then, Higgs decay to 4 electrons
● Finally, Higgs decay to 2 muon and 2 electrons



- Selecting the Outreach Tool’s EDAnalyzer Events TTree 

- Selecting the Muon branch

- Selecting the good muons from the branch



● 4 muon selection and pair combinations for Z bosons



● Determining the closest and 
farthest Z boson



● Plotting the Higgs decay to 4 muon mass histogram



● Plotting the Higgs decay to 4 electron mass histogram



● Plotting the Higgs decay to 2 muons and 2 electrons mass histogram



Scale-up

● Make the python code scriptable
● Use a Kubernetes cluster in Google Cloud to scale up NanoAOD production.

○ Produce the NanoAODs of all the 21 Higgs analysis samples (in the Open Data Portal) with all 
their indexes and root files

○ Produce the Higgs plot shown earlier


