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Python shaping the daily life of a HEP analyst

Python usage in the last few years

ÇMostly for simple scripting tasks

- Small well-defined analysis tasks

- Configuration of applications / programs

Ç In daily tasks such as plotting, code tests

ÇAs an analysis framework

There are many reasons for the success

ÇPython is simple, readable, good-looking, and very well documented

ÇAlmost all one needs is already available out there é

Çé since the community is huge

T
im

e

This is where we start to strongly link with the scientific computing community é
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A tale of 2 worlds

Are we missing something, i.e. what should we be learning from this ?

HEP, ROOT-based Scientific Computing in Python

ÇROOT for almost everything

ÇToolkit for modeling / fitting: RooFit

ÇStatistics: RooStats

ÇMachine learning: TMVA

ÇThe father of them all: SciPy

ÇData manipulation: NumPy, Pandas

ÇPlotting: matplotlib, seaborn, Bokeh

ÇMachine learning: scikit-learn, TensorFlow

ÇEtc.

Ç+ dedicated projects built atop the above:

Astropy, biopython, etc.
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Interoperability

Collaboration

Reproducibility

Why Scikit-HEP ?

The facts

ÇROOT is at the heart of HEP software, and likely to remain

- Usage well beyond analysis, eg. I/O

ÇPython is here to stay, at least as far as analysis work is concerned

ÇAnd the scientific toolkit in Python is excellent & wide-ranging

The evident conclusion(s)

Ç No need to be exclusive, we can exploit this all !

ÇHow to bridge between ROOT and the Python scientific ecosystem?

ÇVarious initiatives exist out there,

but only tackling specific tasks/issues

ÇScope / need for a more general(ised) effort

- Others did it: Astropy, biopython
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The Scikit-HEP project

What it is NOT é

ÇA replacement for ROOT

ÇA replacement for the Python ecosystem based on NumPy, scikit-learn & co.

é and what it is

ÇBridge/glue between the ROOT-based and the Python scientific ecosystem

- Expand typical toolkit of HEP physicists

- Common definitions and APIs to ease ñcross-talkò

ÇProject similar to the Astropy project ïlearn from good examples ;-)
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ÇProject started with a team with varied experience and expertise

+ Alex Pearce(LHCb) for the website design

ÇBuilding the core from existing packages, as a starting point

- Ostap (Vanya)

- rootpy and root_numpy (Noel et al.)

ÇBring in other packages & ideas

- Either to core package or as an ñaffiliated packageò with common API, rules and standards

The Scikit-HEP project ïteam
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The Scikit-HEP project ï5 « pillars »

They cover all grand topics é !

Simulation
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ü A set of sub-packages / modules

ü Corresponding tests

ü A set of command-line scripts for well-defined tasks

ü And a set of affiliated packages

The Scikit-HEP software suite, in short

N.B.: all under development/design!
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ÇDataset

- Common interface for data in various sources

- Dealing with ROOT Ttree and Numpy arrays for a start (profit from root_numpy project!)

ÇAggregation

- Summarize or project a dataset 

- Typically data aggregation = histogram

- Make use of the Histogrammar project?

ÇModeling

- Data models and fitting utilities

- Will need careful design to talk smoothly to the Python scientific ecosystem at large

ÇVisualization

- Interface to graphics engines such as ROOT and matplotlib, among others

- Build from rootpy project!

ÇSimulation

- utilities, wrappers for Monte Carlo engines

and other generators of simulated data

ÇModules for units and constants

ÇMaths and statistics tools

The Scikit-HEP software package (non-exhaustive!)
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Affiliated packages

ÇTake good concept from Astropy of an affiliated package:

Python package not part of the Scikit-HEP core but related to, and seen as part of,

the Scikit-HEP project and cocmmunity

ÇAllows expansion of toolkit avoiding a gigantic do-everything package

ÇBring-in functionality specific to certain topics/areas not of the widest community interest

ÇPotential examples are

- rootpy

- Hydra, specifically a Python API to this

header-only C++ library for data analysis in massively parallel platforms

- hep_ml, a ML library with miscellaneous tools for HEP
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Building a community

ÇThe project has been defined as community-driven and community-oriented

 Ýthe concept of a community is central !

ÇWe welcome contributions and contributors from all horizons !

ÇWe will be posting a forum of project ideas soon é

ÇYou are most welcome to bring your own !

ÇWe are and will be engaging with (future) collaborators in various experiments

- E.g. LHC, neutrino community, simulation community, Belle-II, FCC,SHiP

Example EoIs (a.k.a. expressions of interest)

ÇAndy Buckley (ATLAS): simulation tools experts, author of PyPDT

ÇDUNE software developers Robert Sulej & Dorota Stefan
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Documentation ïonline version
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Documentation ïonline version
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Miscellaneous ïcontinuous integration

Ç Important aspect to be taken into account

ÇStatus of code displayed on the GitHub site

- Code built to be compatible with Python 2.6, 2.7 and 3.4

- Test coverage with Coveralls.io
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Miscellaneous ïdistribution & deployment

Ç ñpip vs condaò discussion ongoing é

At present

Çpip does the job well for typical Python projects

ÇSuitable for now since scikit-hep does not yet depend on ROOT

In the near future

ÇDependence on ROOT will eventually need special treatment, at least in principle

ÇWill need a bit more discussion
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Planning

Next few months

ÇDevelopment releases will happen soon-ish

ÇMain goals:

- Ease the feedback from users

- Test the distribution/deployment set up

ÇEngage (further) with Particle Physics community at large

- E.g. present project to experiments

Towards the end of 2017

ÇFirst release of scikit-hep package

ÇContinue engaging with community

ÇTraining on the software package
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Website scikit-hep.org

Many thanks to Alex Pearce 

for skeleton site !
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Website scikit-hep.org ïon a mobile device ;-)
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Want to know more é ?

Thank you


