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                                                  About me
● Physics student at Uni Milan (2010-2016)

● Openlab summer student @ ROOT (2015)

● Master's thesis in unsupervised learning @ Uni Oldenburg (2016) 

● Gentner scholarship for doctoral @ ROOT & Uni Oldenburg (2016-2019)

● Senior fellowship @ ROOT (2020-2023)

● Collaboration w/ Princeton on HEP analysis tools (½ time, 2023)

enrico.guiraud@pm.me

https://www.linkedin.com/in/eguiraud/
http://github.com/eguiraud
http://gitlab.com/eguiraud
http://codekobold.io
mailto:enrico.guiraud@pm.me


What this fellowship
was about
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What this fellowship was about
In short, making ROOT users happier in the context of HEP data analysis.

picture from my ACAT ‘22 plenary

https://indico.cern.ch/event/1106990/contributions/5030815/
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The approach

● improve UX of ROOT’s analysis interfaces

● optimize performance of (parallel) data processing

● advertise new features

● provide tutorials and documentation

● user support and bug fixes

● continuous "market research"



What this fellowship was about
(concretely)
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Technical work
● code owner of ROOT RDataFrame and related libraries, tools

(887 merged PRs, 133 closed GitHub issues, 85 closed JIRA tickets) 

https://github.com/pulls?q=is%3Apr+repo%3Aroot-project%2Froot+repo%3Aroot-project%2Froottest+repo%3Aroot-project%2Fweb+repo%3Aroot-project%2Frootbench+repo%3Aroot-project%2Froot-docker+author%3Aeguiraud+merged%3A2020-03-01..2023-02-26+
https://github.com/issues?q=is%3Aissue+assignee%3Aeguiraud+is%3Aclosed+repo%3Aroot-project%2Froot+repo%3Aroot-project%2Froottest+repo%3Aroot-project%2Fweb+repo%3Aroot-project%2Frootbench+repo%3Aroot-project%2Froot-docker+closed%3A2020-03-01..2023-03-01
https://sft.its.cern.ch/jira/browse/ROOT-10891?filter=-1&jql=assignee%20%3D%20currentUser()%20AND%20status%20%3D%20Closed%20and%20resolutiondate%20%20%3E%3D%202020-03-01%20%20and%20resolutiondate%20%3C%3D%202023-03-01%20ORDER%20BY%20%20updated%20DESC
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Technical work
● code owner of ROOT RDataFrame and related libraries, tools

(887 merged PRs, 133 closed GitHub issues, 85 closed JIRA tickets) 

● CI setup for nightly builds of ROOT conda packages 

● responsible for ROOT's official Docker images

$ REPO=https://root.cern/download/conda-nightly/latest

$ conda create -n root-nightly -c $REPO -c conda-forge root-nightly

$ docker run -it rootproject/root

$ docker run -it rootproject/root:6.24.06-centos7

https://github.com/pulls?q=is%3Apr+repo%3Aroot-project%2Froot+repo%3Aroot-project%2Froottest+repo%3Aroot-project%2Fweb+repo%3Aroot-project%2Frootbench+repo%3Aroot-project%2Froot-docker+author%3Aeguiraud+merged%3A2020-03-01..2023-02-26+
https://github.com/issues?q=is%3Aissue+assignee%3Aeguiraud+is%3Aclosed+repo%3Aroot-project%2Froot+repo%3Aroot-project%2Froottest+repo%3Aroot-project%2Fweb+repo%3Aroot-project%2Frootbench+repo%3Aroot-project%2Froot-docker+closed%3A2020-03-01..2023-03-01
https://sft.its.cern.ch/jira/browse/ROOT-10891?filter=-1&jql=assignee%20%3D%20currentUser()%20AND%20status%20%3D%20Closed%20and%20resolutiondate%20%20%3E%3D%202020-03-01%20%20and%20resolutiondate%20%3C%3D%202023-03-01%20ORDER%20BY%20%20updated%20DESC
https://root.cern/install/nightlies/#conda-package
https://hub.docker.com/r/rootproject/root
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Technical work
● code owner of ROOT RDataFrame and related libraries, tools

(887 merged PRs, 133 closed GitHub issues, 85 closed JIRA tickets) 

● CI setup for nightly builds of ROOT conda packages 

● responsible for ROOT's official Docker images

● integration of real analysis applications into our continuous 
benchmarking infrastructure (and perf. regression fixes!)

https://github.com/pulls?q=is%3Apr+repo%3Aroot-project%2Froot+repo%3Aroot-project%2Froottest+repo%3Aroot-project%2Fweb+repo%3Aroot-project%2Frootbench+repo%3Aroot-project%2Froot-docker+author%3Aeguiraud+merged%3A2020-03-01..2023-02-26+
https://github.com/issues?q=is%3Aissue+assignee%3Aeguiraud+is%3Aclosed+repo%3Aroot-project%2Froot+repo%3Aroot-project%2Froottest+repo%3Aroot-project%2Fweb+repo%3Aroot-project%2Frootbench+repo%3Aroot-project%2Froot-docker+closed%3A2020-03-01..2023-03-01
https://sft.its.cern.ch/jira/browse/ROOT-10891?filter=-1&jql=assignee%20%3D%20currentUser()%20AND%20status%20%3D%20Closed%20and%20resolutiondate%20%20%3E%3D%202020-03-01%20%20and%20resolutiondate%20%3C%3D%202023-03-01%20ORDER%20BY%20%20updated%20DESC
https://root.cern/install/nightlies/#conda-package
https://hub.docker.com/r/rootproject/root
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User support, teaching
● user support on the ROOT forum

● curation of root.cern/install 

● mentoring for the HSF C++ course,
CMS data analysis school, Software Carpentries

● recording of ROOT video tutorials

https://root.cern/install
https://github.com/hsf-training/cpluspluscourse#contributors-
https://indico.cern.ch/event/886923/
https://indico.cern.ch/event/1058873/
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Advertisement, market research

● chairing ROOT's Performance, Programming model and 
Parallelism meetings

● talks at ICHEP, EPS-HEP, ACAT, Analysis Ecosystem Workshop, 
CMS/ATLAS/LHCb meetings. Chairing for vCHEP ‘21.

● ROOT presence at CMS Analysis Tools Task Force, Analysis 
Facility @ CERN Working Group

● consulting for different projects benchmarking ROOT against 
Python tools, Julia libraries, cloud query engines

● close collaborations with analysts from the University of Pisa, 
KIT, INFN, and CERN (mainly CMS, ATLAS, FCC)

https://indico.cern.ch/category/14122/
https://indico.cern.ch/category/14122/
https://agenda.infn.it/event/28874/contributions/169191/
https://indico.desy.de/event/28202/contributions/105604/
https://indico.cern.ch/event/1106990/contributions/5030815/
https://indico.cern.ch/event/1125222/contributions/4874138/
https://arxiv.org/abs/2104.12615
https://github.com/KIT-CMS/CROWN
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…etcetera

It's been a busy three years!



Spotlight on a couple of
interesting developments
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Handling metadata in RDF 

df.DefinePerSample("weight",
   [](unsigned int, const RSampleInfo &id) {
      return id.GetD("weight");
}); 

1. attach metadata to samples in the dataset specification

2.      access metadata for the current sample via the RDF API

"samples": {
  "files": ["a.root", "b.root"],
  "trees": ["Events"],
  "metadata": { "weight": 0.5 }
}

See also
Ivan's final report

https://indico.cern.ch/event/1207650/#11-end-of-technical-studentshi
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A new way to handle systematics

Variations automatically propagate to selections, derived quantities and results.
Multi-thread and distributed execution just works.

Only needed quantities are re-computed, all in a single event loop.
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A new CLI tool: rootreadspeed
“why is my analysis so slow?”

More info in the README

https://github.com/root-project/root/blob/master/tree/readspeed/README.md


Conclusions
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Thank you, everyone

Too many people to thank to fit here!

The ROOT team, many people in SFT, at CERN,
and in the rest of the world.

Special thanks to Axel, Enric and Vincenzo without whom 
these three years wouldn't have been what they have 

been.
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and in the rest of the world.
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As for me…
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I’m going on an adventure!


