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2012 - 2018:

%agter’s in Physics Engineering, Instituto Superior Técnico, University of
1sbon

Summer 2016:
Summer Student at CERN

Sumimer 2018:

Image classihicaion with-maehine learning: 1.éiden, Netherlands

Septembet 20108 < Marchi201 9:

Data analysis.and generative machime learning (GANs): Melbourné, Australra

From May 204 9:
Tramnece at CERN, working in. the HGCal gnoup of the CMS experiment.



CMS High Granularity Calorimeter
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Performace studies of silicon partial wafers
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Scientific computing interests

= Dealing with CERN‘s huge datasets:

Parallelism:

how to best exploit all the available cores;

best practices to avoid thread concurrent
access;

learn TBB basics;

have the chance to apply CUDA to a
realistic problem;

know which technology 1s better fit for each
situation.

Thank you!

= C++ usage:

Efficient coding:

facilitate auto-vectorization, decrease cache
misses, reduce memory usage, use special
C++ keywords;

Scalability:

write more abstract code mamntaining
readability and efficiency to avoid long

development times when changing small
analysis details;

C++17 and C++20 features:

avold old C or C++ constructs when better
options are available







































https://www.sciencedirect.com/science/article/pii/S037026931830008X?via%3Dihub






































































Computing interests

The basics of efficient programming:

1. (2, analysis) on-the-fly reconstruction of pKm candidates . ... oceo sonecures

October 21-26th, 2019

—> MaX, CombinationS: N X (N —_ 1) X (N _ 2) « Efficient floating-point computation
o (pp) N ~ 10: ~ 103/event combinations — affordable « Tools and methodologies for improved performance
o (central Pb-Pb) N ~ 103: ~ 10%/event — time/CPU consuming !!! * Fficient exploitation of modem G+

+ Managing memory usage

(*) more info in CERN Yellow Report https://arxiv.org/abs/1812.06772

Parallel programming for scientific applications:

LHC Run 3 and « Heterogeneous architectures

A RS heyona 9 L
Line inpp@5TeVMB  ~19nb™1(990  ~ 6 pb=1(113 G900 g i 0
trigger X 10° events) X 10° events) e
Pb-Pb events (central 6 9
~ X ~ 10 x
0-10%) 130 x 10 10 x 10

— Even more challenging situation with Run 3 data
— I look forward to attending the lectures for many useful inputs

2. Explore new C++ standards and tools (still old-style C++ widely used)

ESC 2019 - Mattia Faggin

3. Learn as much as possible!

hank you!



https://arxiv.org/abs/1812.06772
















































































































® |t iIs a wall, made of cells able to detect

electrons and photons o
identity, position, energy) PSS
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® Problems for the future:
O Radiation hardness
O QOverlapping showers
O Large combinatoric background

® Future ECAL design:

O Smaller cell size O Time information
O Smaller Moliere’s Radius o New Reco. Algorithms

A new ECAL for LHCb experiment
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® Simulation of future ECAL response 3 ..t
® New reco. strategy to fight occupancy @ .t
® Efficient exploitation time information e
t [1/200 ps]

A new ECAL for LHCb experiment



® | HCb:

O Full software trigger new!

O Huge need of resources
for simulation

100 Million Events

® Me:
O Need to increase the performance
of my code (time and memory
consuming jobs)

O Learn to write clearer scripts to be
integrated in LHCb standard software

A new ECAL for LHCb experiment
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