
HEP-CCE

DUNE Analysis Data in RNTuple

Amit Bashyal, Barnali Chowdhury, Peter van Gemmeren
Argonne National Lab 

       April 03, 2024

1



HEP-CCEDUNE Analysis Data Format
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● CAF Data Model
○ Commonly written in ROOT::TTree and HDF5
○ Simpler object oriented with multiple level of hierarchies and segmentation
○ Discard hit by hit (detector level) information with intricate structure
○ Higher-level reconstructed variables from hits are saved for further analysis

● CAF Data Model in RNTuple
○ Following slides show the bare minimum requirements to read/write CAF objects using 

RNTuple
○ Further implementations based on experiment specific requirements



HEP-CCECAF Data Model and Persistence in RNTuple
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StandardRecord Object

Incident Beam Related Information

Generator Level Information

Event Information

Reconstructed at Near Detector

Reconstructed at Far Detector

● StandardRecord (SR): Top level CAF object
● Summary of neutrino event
● Information related to neutrino event as SR member objects
● At the basic level made of C++ fundamental types, 

std::vectors, ROOT::TVector3D and ROOT::TLorentzVector.



HEP-CCEWriting CAF Objects
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An example of filling an SRCommonRecoBranch. 
Random variables to be replaced by experiment 
analysis variables.

● Over 1400 objects in one (DUNE) SR object.
● Writing method based on DUNE’s method of 

writing CAF in TTree.



HEP-CCEReading CAF Objects

5

Persistence Type Size

RNTuple 341 MB

TTree 467 MB

Persistence of 50000 SR entries



HEP-CCERNTupleReader/Writer API Calls
● RNTupleWriter Calls 

○ Recreate : To create and write ntuple
○ GetModel : To access the model
○ Fill : To fill entries
○ Other API implementations depending on experiment specific requirements

● RNTupleReader Calls
○ Open : To open the ntuple
○ GetNEntries : To get total number of entries
○ LoadEntry : To load entries
○ Other API implementations depending on experiment specific requirements
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