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Patatrack

* Patatrack is a software R&D incubator

* Born in 2016 by a very small group of
passionate people at CERN

* Interests: algorithms, HPC,
heterogeneous computing,

CMS
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0) Is the theory correct? — N4
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We discovered the Higgs boson
We don’t know much about it




1) Antimatter

Big bang: equal amounts of matter
and antimatter
Today our universe exists...

Why?
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2) What about the rest of our universer

Dark Energy
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Today CERN has 23 Member States: Austria, Belgium, Bulgaria, Czech Republic, Denmark,
Finland, France, Germany, Greece, Hungary, Israel, Italy, Netherlands, Norway, Poland,
Portugal, Romania, Serbia, Slovak Republic, Spain, Sweden, Switzerland and United
Kingdom.

Cyprus, Estonia and Slovenia are Associate Member States in the pre-stage to Membership.

Croatia, India, Lithuania, Pakistan, Turkey and Ukraine are Associate Member States.
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The Hackathon



The Phase-2 CMS detector

STEELRETURN YOKE
TRACKING SYSTEM

SUPERCONDUCTING SOLENOID

MUON DETECTION SYSTEM

PRESHOWERDETECTOR

FORWARD HADRONIC
CALORIMETER
(HCAL)

MIP TIMING DETECTOR
(MTD)

ELECTROMAGNETIC
CALORIMETER
(ECAL)

BARREL HADRONIC
CALORIMETER
(HCAL)

ENDCAP CALORIMETER
(HGCAL)
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Layer Clusters

CMS Exparimenl al LHC, CERN
CMS Experiment at LHC, CERN Data recordad: Thu Jam 1 00:00:00 1970 UTC

Drata reconded: Thu Jan 1 00:00:00 1870 UTC, Run'Event 1/ 10
RuniEvent 1/10 Lumi saction:; 1
Lumi saction; 1

-
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A pattern recognition to rule them all




A pattern recognition to rule them all
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A pattern recognition to rule them all
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ChaS, 1
Input dataset -\
Layerclusters (Ic) to be linked together in a 3d trackster
Input dataset would look like:
Ic_id pos_x pos_y pos_z layerld Energy |time eta phi truth_TracksterIDs fractions
5 114 88.3 327.1 18 20 5 1.8 2.7 <2,17,19> <0.3,0.4,0.3>

The truth is out there!

You will have the truth information as SimTracksters

together with the true fractions
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Expected output

CMS

Mosn Sclensd
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Assign each layercluster in input to at most 3 tracksters with a fraction

of the energy

Ic_id

Reconstructed
trackster ids

Reconstructed
fractions

<2,17,19>

<0.3,0.4,0.3>

You can start with a one-to-one association between layerclusters and

tracksters
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The challenge |\

You have until Wednesday 14/07 at 8am to submit a solution
We will execute your solution on Wednesday morning over an
evaluation dataset and produce a score for each of the proposed
solutions

On Wednesday afternoon you will be asked to present your
solution with what you think are its pros and cons, together with
some “future possible improvements”

Winners will be announced on Wednesday at 4pm



The CERN team



Leonardo Cristella

Senior Applied Fellow at CERN
Physics analyses: B Physics

Machine learning techniques for event reconstruction

Particle shower reconstruction in HGCal, Computing+Data
Management



Loukas Gouskos

Statt Physicist at CERN
Physics analyses: Higgs measurements and searches for new physics
Jet physics particularly with the deployment of Machine learning techniques

CMS Upgrades towards High-Luminosity LHC: High Granularity
Calorimeter (HGCal) focusing on the particle shower reconstruction

Future experiments: FCC-hh/ee




Benedikt Maier

CMS /1 CE/REV

Senior Research Fellow at CERN
Physics analyses: searches for dark matter and dark interactions
Machine learning techniques for event reconstruction

Particle shower reconstruction in HGCal, Computing+Data
Management



Felice Pantaleo

Statt Physicist at CERN
Pattern Recognition and Algorithms
Heterogeneous computing and Performance Portability

Quantum Computing
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Huilin Qu

CMS /| C\E/R,:ly

Compaat

Senior Research Fellow at CERN
Physics analyses: Higgs measurements and searches for new physics
Jet physics particularly with the deployment of Machine learning techniques

CMS Upgrades towards High-Luminosity LHC: High Granularity
Calorimeter (HGCal) focusing on the particle shower reconstruction



Wahid Redjeb

e PhD at RWTH in collaboration with CERN

e Software development for High Energy Physics

e CMS High Granularity Calorimeter (HGCal) particle shower
reconstruction

e Heterogeneous Computing




Marco Rovere

Statt Physicist at CERN
Pattern Recognition and Algorithms

Heterogeneous computing and Performance Portability




Support during hackathon )y

Some of us will be always connected during the hackathon to provide
suppoftt

A mattermost team was created
https://mattermost.web.cern.ch/sighup user complete/?id=by1b4s3
ap3fobbbcekyyymobse
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https://mattermost.web.cern.ch/signup_user_complete/?id=by1b4s3ap3fobbbcekyyymobse
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Enjoy the hacking!



