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As the High-Luminosity LHC era is approaching, the work on the next-generation ROOT I/O subsystem,
embodied by the RNTuple, is advancing fast with demonstrated implementations of the LHC experiments’
data models and clear performance improvements over the TTree. Part of the RNTuple development is to
guarantee no change in the RDataFrame analysis flow despite the change in the underlying data format.
In this talk, we present integration of RNTuple and RDataFrame. The engine can process RNTuple datasets on
a local machine, sequentially with one core or using implicit multithreading with multiple cores. Furthermore,
RNTuple processing is also introduced in the distributed RDataFrame layer and benchmarked using SWAN, a
web-based platform, to transparently offload analysis tasks to the CERN HTCondor pools. The new workflow
is demonstrated using existing RDataFrame analyses on one or multiple nodes with no change in the API.
One notable example is the t-tbar Analysis Grand Challenge benchmark, which is also used as a blueprint to
showcase differences in performance of (distributed) execution with the two data formats.

Significance
LHC experiments are already involved in the process of testing and validating the next-generation ROOT
I/O. ROOT will progressively fade out support for writing new datasets with TTree, so RNTuple will have a
clear impact on future HEP computing workflows at many levels, from infrastructures to final analyses. This
presentation demonstrates how the ROOT efforts go in the direction of making the transition as effortless as
possible for the HEP users, while aligning with the experiments’ expected computing challenges.
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