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Beyond HEP-specific tools
● The XENON(1T) experiment

● Relatively small (150 researchers), no dedicated software manpower
● Signal processing & physics analysis software written in Python3

• C++ is an overkill for the kind of data analytics they do daily
• Low-level C/C++ libraries only for performance-critical tasks

● Tension between HEP-specific software and generic “big data” 
solutions. Some XENON researchers prefer C++/ROOT.

● Can't we just have both, please?



Interfacing HEP and the Big Data Ecosystems



Goals
● Understand the current capabilities and limitations of 

the Python(3)/ROOT ecosystem
● Install everything in user space, without compiling and 

all the dependency hell.

conda install python=3.4 root=6 numpy matplotlib pandas rootpy jupyter

ln -s `python3.4-config --exec-prefix`/lib/libpython3.4m.dylib `python3.4-config –exec-
prefix`/lib/libpython3.4.dylib
./configure --enable-python --with-python-incdir=`python3.4-config --exec-
prefix`/include/python3.4m --with-python-libdir=`python3.4-config –exec-prefix`/lib
export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:`python3.4-config –exec-prefix`/lib
export PYTHONPATH=$LD_LIBRARY_PATH



pandas should read ROOT files

Truly “Pythonic” ROOT interface

Python bindings for ROOT

C++

Interfacing ROOT to Python pandas





XENON1T computing model 
technology chain

Computing model technology chain



ROOT with Anaconda

● Anaconda: Python scientific libraries 
bundled together in one installation

● Conda: binary packaging and dependency 
management system
• Isolated environments ++
• Python-agnostic





● dynamic dependencies on GCC/glibc
● ROOT 6 needs GCC 4.8 or newer
● should work on older Linux distributions

• preferably the same binary (one size fits all)
• SLC 6 + CERN Developer Toolset (v2) makes it 

possible to have fresh compiler with old glibc (2.12)
●  Please give it a try and report problems

conda install -c nlesc root

Portable ROOT Anaconda binaries



Continuous Integration



Sustainability & Issues
● Install a conda environment and “don't touch it”

• New versions of ROOT (and dependencies) will need 
building/testing/publishing

• “old glibc” is a moving target 
● Conda is stable, but still evolving
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