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Machine Learning ‘~
Tensor

1. Comprehensive libraries

2. Fantastic documentation

K

3. Interactive Tutorials

4. Developer Community Support

PYTHRCH



Why build a
library designed
for high-energy
physics?



Computer Scientists don’t always understand
requirements for particle physics...

Quora E Home '/ Answ A Notification?

Quora uses cookies to improve your experience.

Why is CERN trying to open a portal to allow the
dark entities access to our dimension?
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public Date getNextDay() {
try {
Thread.sleep(TimeUnit.DAYS.toMillis( duration: 1));
return new Date(); //success

} catch (InterruptedException e) {
e.printStackTrace();
return null; 44




Best of Both Worlds
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So what exactly is
Jet Physics?



Parton level m K, ...

p\ Particle Jet Energy depositions
CMS Experiment in Calorimeters

Jets: Collimated Streams of
Particles



Jet Identification /

* How to deal with the high dimensionality and
complexity of Jets?

* Example, suppose we want to classify jets

S

P(jet|class = W) A
P(jet|class = Quark)

quark/ «; rfrl
* How can we learn probability gluon

distributions (or ratios) for jets?

Image from A. Larkoski Michael Kagan
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What does this
library do?



Data Conversion

Model Training

Prediction

Model Evaluation




File-by-File

Avoids memory threshold
crossed (EOS)

Handles user-defined data
structures

Preprocessing support

Parallelized operation

Conversion



Keras-wrapped Tensorflow
backend

Additional callbacks

Monitor validity of tokens

Bookkeeping support

Training



Create compatible
prediction data structures

Support for Plots

Export of models and data
structures

Prediction and

Evaluation




Yeah, but why
should I use 1t?



Modularised code, easy to
understand

Templates for quick-start

Step-by-step documentation

Elaborate examples and
use-cases

Simplicity



Custom CPP Extensions
improve efficiency for
Python

Automation of specific

tasks

Anaconda Environment

Support



Available as a pip package
for Python 3.6

Tensorflow 1.8 supported

Integrating support for
TFRecords

Docker Image Distribution

Upgrades



Interesting! Tell
me more about
this library
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DeepJetCore

DeeplJet
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Deepdet Demo



Easy-to-use Framework
Faster conversion and training

Diverse use-cases

Scalable to large datasets




Want to learn more
about Machine
Learning for
High-energy
Physics (MLHEP)?



Resources for Getting Started with MLHEP

https://github.com/iml-wg/HEP-ML-Resources

https://www.coursera.org/learn/particle-physics

[Shameless Plug]
https://github.com/SwapneelM/awesome-particle-

physics-for-non-physicists



https://github.com/iml-wg/HEP-ML-Resources
https://www.coursera.org/learn/particle-physics/
https://github.com/SwapneelM/awesome-particle-physics-for-non-physicists/
https://github.com/SwapneelM/awesome-particle-physics-for-non-physicists/

Lucas Taylor’'s CMS
Experiment Slides

CMS Collaboration Public
Qutreach Slides

Dave Barney, Andre David
CMS e-Masterclass Slides

Michael Kagan’s Jet

Classification Slides



https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/ShowDocument?docid=5989
https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/ShowDocument?docid=5989
https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/ShowDocument?docid=4315
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https://cds.cern.ch/record/2628625
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https://indico.cern.ch/event/714134/contributions/2970784
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