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Introduction



ROOT.jl purpose

• Use of the ROOT analysis framework from Julia.
• Aiming for maximum coverage of the ROOT libraries, so the user find

everything he used to use with C++ or Python ROOT.
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ROOT.jl history

Original developer:
Joseep Pata; Oliver
Schulz joined in 2017;

Philippe Gras main
developer of the WrapIt!-
based version, with
several contributions
from Pere Mato.

Few other developers
contributed along the
ROOT.jl history.
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What’s new ?

ROOT.jl 0.3.4 is a honey release.

Development since JuliaHEP 2024 has brought:

• M ore classes
• E asy installation
• A rgument names in TAB completion
• D octrings, aka Interactive Help
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M ore classes



M ore classes

All extra classes and methods of the special moreclasses branch¹ are now in
the mainstream release, that ]add ROOT installs.
• Were excluded because it was slowing down the package installation:

solved by prebuilding, the E of MEAD.

¹Was installable using the ROOT.jl github repository url
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M ore classes

JHEP 2024
JHEP 2025

Releases ≥ 0.3.3
→ add ROOT

295 classes,
9273 methods

All classes of
the more-classe
branch now in
the mainstream
release
installed by
default.
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E asy installation



The context

Ease of package installation provided Julia is addictive.

When a package is missing, just answer ‘yes’ to install it and enjoy!

Challenges with ROOT.jl:
• Needs the C++ ROOT libraries
• Uses C++ code for the Julia-C++ interface that needs to be compiled.

JuliaBinaryWrappers is the Julia solution to this common binary
dependency.
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Julia Binary Wrappers, aka JLL

Binary dependencies are distributed as normal
Julia package, called JLL packages, recognizable
with a name ending with _jll.jl.

A JLL is a wrapper to binaries:
• A proxy to use the Julia package manager to

handle installation and dependencies, including
between the binary bundles.

• Binaries themselves shipped as Julia artifacts.

JLLs stored in GitHub repositories under the
JuliaBinaryWrappers link organization.
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https://github.com/JuliaBinaryWrappers/


JLL production

Like with Linux distributions package managers, the
binary to bundle are typically built from source.

Other JLLs are used for the dependencies.

Recipes to build JLLs stored in the Yggdrasil GitHub
repository and build managed centrally with the GitHub
CI and Buildkite.

Build performed for multiple platforms.
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BinaryBuilder

BinaryBuilder link is the tool to produce a JLL.

A very convenient tool to build software for multiple platforms.

Code cross-compiled for the different targets in an Alpine Linux link

container.

Recipes stored in Yggdrasil are simple Julia scripts calling a BinaryBuilder
function.
• Embeds a shell script for the software build (typ. to run cmake or configure

+ make)
• Dependencies described in Julia language.
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https://binarybuilder.org/
https://www.alpinelinux.org


The ROOT cross-compilation challenge

BinaryBuilder usually makes cross-compilation very easy, but ROOT is a
difficult case.

During ROOT build, we need to compile and execution of rootcling to
generate class dictionaries for ROOT I/O.
• Need to compile a rootcling executable that runs on the build host

(Alpine Linux) and generates code for the target platform ROOT is
compiled for.
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Challenge solved for Linux x86_64

Compiling for usual Linux system, based on glibc is already a cross
compilation, because Alpine is itself based on the musl c library.

Challenge finally solved for Linux+glibc on x86_64 last March by Ph. Gras and
Pere Mato, with help from Vassil Vassilev, Mosè Giodano, Jerry Ling, Simeon
Ehrig.

The cross compilation required modifications in:
• the CMake configuration files
• the Cling code

Compilation recipe available here link.

ROOT_jll.jl available from the General Julia repository since March.
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https://github.com/JuliaPackaging/Yggdrasil/tree/709de1757437724a5b293297623fb49522d360d8/R/ROOT


Other platforms

Work started ARM 64bit with Linux+glibc (→ different C library and CPU).
Should be available soon.

MacOS (→ different C library, CPU, and OS) might be more difficult.

Linux+musl not provided, because of a general issue link on this platform for
JLLs that uses libraries from some other JLLs.

🗒 On platform not supported by ROOT_jll, the user must install ROOT
separately

Automatic installation with Conda dropped (was unreliable), while library
compilation required for these platforms has been made more reliable and
user friendly.
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https://github.com/JuliaLang/julia/issues/40556


Prebuild of ROOT.jl code

The C++ code of ROOT.jl is prebuilt in a different
JLL package to decouple code that depends on
upstream C++ ROOT and code that depends on
ROOT.jl.

ROOT_julia_jll.jl
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The Magic

To use ROOT from Julia REPL, type:

using ROOT

And answer “y” to the question “Install
package?”



Enjoy the simplicity, if you use Linux!

You can then type ROOT.demo() for a little
demo showing how to fill, fit, and draw an

histogram.



A rgument names



Before release 0.3.3

Tab completion:

julia> ROOT.TNamed([TAB]

ROOT.TNamed() @ ROOT ~/demo/depot/packages/CxxWrap/zIBMO/src/CxxWrap.jl:680
ROOT.TNamed(Union{Ref{Int8}, String, Array{Int8}}, Union{Ref{Int8}, String, Array{Int8}})
@ ROOT ~/demo/depot/packages/CxxWrap/zIBMO/src/CxxWrap.jl:680
ROOT.TNamed(Union{ROOT.TString, ConstCxxRef{<:ROOT.TString}, CxxRef{<:ROOT.TString}},
Union{ROOT.TString, ConstCxxRef{<:ROOT.TString}, CxxRef{<:ROOT.TString}}) @ ROOT ~/demo/
depot/packages/CxxWrap/zIBMO/src/CxxWrap.jl:680
ROOT.TNamed(Union{ROOT.TNamed, ConstCxxRef{<:ROOT.TNamed}, CxxRef{<:ROOT.TNamed}}) @ ROOT
~/demo/depot/packages/CxxWrap/zIBMO/src/CxxWrap.jl:680

Notice the lack of argument names !
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Since release 0.3.3

Tab completion

julia> ROOT.TNamed([TAB]

ROOT.TNamed() @ ROOT ~/demo/depot/packages/CxxWrap/zIBMO/src/CxxWrap.jl:680
ROOT.TNamed(this::Union{Ref{Int8}, String, Array{Int8}}, name::Union{Ref{Int8}, String,
Array{Int8}}) @ ROOT ~/demo/depot/packages/CxxWrap/zIBMO/src/CxxWrap.jl:680
ROOT.TNamed(this::Union{ROOT.TString, ConstCxxRef{<:ROOT.TString},
CxxRef{<:ROOT.TString}}, name::Union{ROOT.TString, ConstCxxRef{<:ROOT.TString},
CxxRef{<:ROOT.TString}}) @ ROOT ~/demo/depot/packages/CxxWrap/zIBMO/src/CxxWrap.jl:680
ROOT.TNamed(this::Union{ROOT.TNamed, ConstCxxRef{<:ROOT.TNamed}, CxxRef{<:ROOT.TNamed}}) @
ROOT ~/demo/depot/packages/CxxWrap/zIBMO/src/CxxWrap.jl:680

The presence of argument names help the understanding of expected
arguments.

The long Union type argument (a CxxWrap feature) does not ease legibility.
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D ocstrings



D ocstrings

Release 0.3.4 brings interactive help to ROOT classes and methods

“docstrings” imported
from the extensive ROOT
doxy-based reference
manual.

24



D ocstring automatic generation

Like the julia wrapper, the docstring are generated with a program.
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Conclusions

Let’s conclude with the 4 letters of the Honey release,

M . E . A . D
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Time for questions, suggestions, and
discussion.
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