
@KyleCranmer 
New York University  
Department of Physics 
Center for Data Science 
CILVR Lab

NYU Center 
for Data 
Science

Center for  
Cosmology and 
particle physics

A N A LY S I S  S Y S T E M S  C L O S E O U T



•ServiceX Demo

•Marc Weinberg demo of ServiceX with Kafka, Kabana, awkward, pyroot 

• Transformer reads ROOT produces awkward array.  

• pyroot transformer slow, breakout about using func adl C++ code generator to make transformer fast 

• Analyzer jobs ingest awkward array.  job, has been Coffea+spark 

• Components Distributed across CERN, GKE, and River 

•Biggest challenge: FermLab’s firewall. Outcome: Z boson still exists!
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Several aspects of Analysis Systems converge in a typical physics plot:
● Specification of signal / validation / control regions
● Specification of variables to be used for stat analysis
● Reduction to that format running on data and MC
● Management of MC samples, data driven backgrounds, etc.
● Management of systematic variations
● Feed reduced data (eg. histograms) into specification for 

statistical model / likelihood function
● Fitting & statistical tools
● Publishing results & derived data products
● Analysis preservation & gateways targeting reinterpretation

A point of convergence



F U T U R E  P L A N S

•Integrate Coffea -> pyhf a la HistFitter / TRexFitter 

• Use the event / column languages to define  

• Variable definitions used to define the observable and variables used for event 
selection 

• Predicate used for event selection that defines the “channel”  

• Alex Held will be working on this 

• Some initial prototyping: https://github.com/lukasheinrich/pyhfinput 

•Going beyond HistFitter and TRexFitter 

• Inferno-style 

• replace static observable with differentiable computational graph to compute it 

• MadMiner / GPs etc. 

• Replace histogram representation of distribution with ML-based density estimation
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https://github.com/lukasheinrich/pyhfinput


… A N D  M U C H  M O R E
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•Reviewed and discussed Y2 milestones and planning 

• Generally in pretty good shape 

• Lots to do! 

•No more time to create slides
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