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Help yourself with the proper 
tools to tame ROOT

Fernando Hueso González – IFIC (CSIC/UV)

ROOT Users Workshop – May 10, 2022
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Introduction

● Errors are a term of the equation, not an exception/accident
● There are memory leaks and thread races waiting for you
● ROOT can be particularly complicated for simple things, 

documentation is thus paramount!
● Equip yourself with a set of tools that optimizes these 

workflows
● Think of debugging as a daily tool, rather than contingency 

plan
● → You’ll find ROOT more comfortable and user-friendly

https://root.cern/blog/code-horsepower-f1/

https://root.cern/blog/code-horsepower-f1/
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Don’t burn your (only two) eyes

● A text editor + terminal are great, but not always...

https://root-forum.cern.ch/t/trentrantrwlock-thread-lock-program-freezes/45116/12?u=ferhue

https://root-forum.cern.ch/t/trentrantrwlock-thread-lock-program-freezes/45116/12?u=ferhue
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Equip yourself with an IDE
● One click. No back and forth search. Warning parsed for you.

https://root-forum.cern.ch/t/trentrantrwlock-thread-lock-program-freezes/45116/12?u=ferhue
https://root.cern/blog/code-horsepower-f1/

https://root-forum.cern.ch/t/trentrantrwlock-thread-lock-program-freezes/45116/12?u=ferhue
https://root.cern/blog/code-horsepower-f1/
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Equip yourself with an IDE
● Learn your compilation errors before compiling, in real-time
● Saves you tons of time!

https://root-forum.cern.ch/t/trentrantrwlock-thread-lock-program-freezes/45116/12?u=ferhue
https://root.cern/blog/code-horsepower-f1/

https://root-forum.cern.ch/t/trentrantrwlock-thread-lock-program-freezes/45116/12?u=ferhue
https://root.cern/blog/code-horsepower-f1/
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Equip yourself with an IDE
● Get Autocomplete features while writing:

https://root-forum.cern.ch/t/trentrantrwlock-thread-lock-program-freezes/45116/12?u=ferhue
https://root.cern/blog/code-horsepower-f1/

https://root-forum.cern.ch/t/trentrantrwlock-thread-lock-program-freezes/45116/12?u=ferhue
https://root.cern/blog/code-horsepower-f1/
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Equip yourself with an IDE
● Relax… and let Clang-Tidy find your bugs (static analyzer)

– Take you with a click to the problematic place
● And another click to fix it (sometimes)

https://root.cern/blog/code-horsepower-f1/

https://root.cern/blog/code-horsepower-f1/
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And if your script crashes...
● Find your segfaults, memory leaks or data races

– Stop looking at bare Helgrind / Valgrind logs...

https://root.cern/blog/code-horsepower-f1/
https://github.com/root-project/root/issues/8365

https://root.cern/blog/code-horsepower-f1/
https://github.com/root-project/root/issues/8365
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Equip yourself with an IDE
● Several options

– QtCreator https://root.cern/blog/code-horsepower-f1/
– VS-Studio https://root.cern/blog/root-on-vscode/
– Eclipse 

https://root.cern/blog/debuging-root-scripts-in-eclipse/

● You can debug your ROOT macros (and it’s worth!), not only 
big applications.

● You can “debug” your Doxygen documentation-build

https://root.cern/blog/code-horsepower-f1/
https://root.cern/blog/root-on-vscode/
https://root.cern/blog/debuging-root-scripts-in-eclipse/
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Help Book
https://root.cern/reference/

qt-assistant

https://root.cern/blog/
code-horsepower-f1/

- Works offline
- Is quicker than Web

https://root.cern/reference/
https://root.cern/blog/code-horsepower-f1/
https://root.cern/blog/code-horsepower-f1/
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The power of an F1 – QtCreator
https://root.cern/blog/code-horsepower-f1/#the-power-of-f1

https://root.cern/blog/code-horsepower-f1/#the-power-of-f1
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Other useful IDE features

● Auto clang-format

● Git version control

● CTest integration

https://root.cern/blog/code-horsepower-f1/#the-power-of-f1

https://root.cern/blog/code-horsepower-f1/#the-power-of-f1
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Application: dead-time free DAQ

https://doi.org/10.1016/j.nima.2022.166701

https://www.struck.de/sis1160-sfmc01.html

5.5 GByte/s sustained 
transfer speed – dead-time 
free data streaming for
52 seconds @ 2.5Gsps

https://doi.org/10.1016/j.nima.2022.166701
https://www.struck.de/sis1160-sfmc01.html
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Proposals

● There is TH1<int>, but no TH1<long>

https://github.com/root-project/root/pull/8546

https://github.com/root-project/root/pull/8546
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Proposals
● Save Graph or Histograms as .txt (e.g. for later np.loadtxt)

https://github.com/root-project/root/issues/10474
https://github.com/root-project/root/issues/9491

https://github.com/root-project/root/issues/10474
https://github.com/root-project/root/issues/9491
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Proposals
Improving Doxygen documentation, solve warnings:

- from 10k+ warnings down to 1k)
- from 4h to <1h build time

ROOT bugs Doxygen bugs Speedup build

https://github.com/root-project
/root/pull/9655

https://github.com/root-project
/root/pull/9651

...

https://github.com/doxygen/do
xygen/issues/9094

https://github.com/doxygen/do
xygen/issues/9144

...

https://github.com/root-project/
root/pull/9966

Migrate to CMake for easier 
integration

https://github.com/root-project/web/pull/748

https://github.com/root-project/root/pull/9655
https://github.com/root-project/root/pull/9655
https://github.com/root-project/root/pull/9651
https://github.com/root-project/root/pull/9651
https://github.com/doxygen/doxygen/issues/9094
https://github.com/doxygen/doxygen/issues/9094
https://github.com/doxygen/doxygen/issues/9144
https://github.com/doxygen/doxygen/issues/9144
https://github.com/root-project/root/pull/9966
https://github.com/root-project/root/pull/9966
https://github.com/root-project/web/pull/748
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Proposals https://github.com/root-project/root/issues/9953

Automated test PR for correct code documentations

X   --- Doxygen: 5 Warnings detected in changed files                     Details

https://github.com/doxygen/doxygen/issues/9222

https://github.com/root-project/root/issues/9953
https://github.com/doxygen/doxygen/issues/9222
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Proposals
https://github.com/root-project/root/pull/10366

https://github.com/root-project/root/pull/10366
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Proposals

https://root-forum.cern.ch/t/root-cling-and-sycl/46014

https://github.com/LongyuYang/Cling-with-SYCL

Portable parallel 
programming for 
CPU, GPU, FPGA...

https://root-forum.cern.ch/t/root-cling-and-sycl/46014
https://github.com/LongyuYang/Cling-with-SYCL
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