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Background 

M. Eng.: Low energy trajectories design, using 

Lagrangian Coherent Structures 

Accelerated maximum likelihood 

computation applied to Fermi LAT data 



Alberto Madonna alberto.madonna@pd.infn.it 

Current Research 

Data Reduction and Analysis Pipeline for the ASTRI 

Prototype IACT 
 

• Targets datacenter and low-power platforms 

 

• Written in C++, runs on x86, ARM and GPU 

 

• Exceeds predicted real-time requirements 

 

• My tasks: 

 Image cleaning and parametrization 

 Machine learning algorithms (Random Forest) 

 Code parallelization 

  Michele Mastropietro michele.mastropietro@oa-roma.inaf.it 



Scientific computing in my research activity

Emanuele Michielin

Università di Padova

ESC15 School
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Development and implementation of a trigger line for

LHCb

Development of an algorithm for the on-line inclusive selection of
candidates with D

∗ and Σc particles
Multivariate technique (BDT from the TMVA package) for a better
discrimination between signal and background
Need for a fast response, BDT too slow to run in an on-line
environment:

Discretization of the input variables
The response values of the BDT is converted into a simple one
dimensional look up table
Speeds up the whole system

Trigger nowadays implemented and in data taking
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Search for multi-b resonances at CDF

CDF experiment at Tevatron, data taking until 2011

Trigger update in 2008: new trigger for b-jets developed with online
b-tagging and low ET thresholds

Sample rich in b-jets still to be analyzed

Analysis: search for multi-b resonances both at low and high invariant
mass

All the analysis made using the c++ framework Root
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Parallel Monte Carlo Tree Search for HEP

Parallel Monte Carlo Tree Search for HEP
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Leiden Centre of Data Science, Leiden University
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ESC 2015 – Bertinoro, Italy – October 2015
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Parallel Monte Carlo Tree Search for HEP

Outline

Introduction

Monte Carlo Tree Search

Summary
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Parallel Monte Carlo Tree Search for HEP

Introduction

HPGAME

- HEPGAME is about solving very large expressions in High Energy
Physics using combinatorial methods from Artificial Intelligence.
- Use MCTS to find near optimal Horner scheme, which reduces
the number of operations the most
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Parallel Monte Carlo Tree Search for HEP

Monte Carlo Tree Search

MCTS

It has four steps:
-Selection

-Expansion
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Parallel Monte Carlo Tree Search for HEP

Monte Carlo Tree Search

MCTS

-Playout or Simulation

△

-Update

△

△

△

△

5 / 7



Parallel Monte Carlo Tree Search for HEP

Summary

Conclusions and Future Work

- The scalability of parallel MCTS on the Xeon Phi has been
studied successfully
- Go from threads to tasks
(To do load balancing for large number of cores)
- Exploit possible vectorization
(To fill the gap between CPU and Phi)
- Wait for Intel Knights Landing Xeon Phi
(To have more powerful cores)
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Parallel Monte Carlo Tree Search for HEP

Summary

Thank You

Questions!
https://github.com/mirsoleimani/paralleluct
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Overview

Stefano Pavinato

Phd Student @ LNL;

Electronic Engineer;

Fellowship subject : The design and the qualification of a
controller (IOC) for the phase and amplitude stabilization
of the electric field in the cavity and RFQ.

RF cavity

Ē oscillates at a FResonance ;

Timing the arrival of particles
E = EMAX cos(θ);

IOC compensates amplitude and
phase fluctuations due to
microphonics.
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Research activity

What I did

Part of the hardware design;

Bit banging the board (Python and C++).

What I’ll do

what I did;

Firmware for the FPGA (VHDL and SystemC);

IOC epics, especially the interface to the hardware (C++).
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LUMINOSITY DETERMINATION - 2D FITTING

Vacuum Box

Beam

Linear Shift Mechanism

Detector Planes

Transition Cone
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� simulations on cluster environments

� 2D modeling very computation intensive

� using multithreading (thinking of vectorization)
My Research Activity S. Pflüger 2 / 3



COMPWA - PARTIAL WAVE ANALYSIS

� implementing helicity formalism (trying cache optimizations)

� focus on modularity and program design

(https://github.com/ComPWA/ComPWA)

� speed via function trees, GPUs and multithreading
My Research Activity S. Pflüger 3 / 3
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• NA62 goal: measure K+ → π+νν  ̄(BR ~10-10) with a 

precision of 10%. 

• High intensity SPS 400 GeV/c protons to beryllium 

target.


•  ~ 750 MHz of Kaons. 

• High-performance trigger and data acquisition to 

scale from 10 MHz of detectors input rate to 1 MHz 

of triggers.

NA62 L0 trigger
Dario Soldi - INFN Torino



NA62 L0 trigger
•  Fully digital. 

•  Based on a standard gigabit ethernet communication between the 
detectors and the L0 Board.  

• Terasic DE4, mounting an Altera Stratix IV FPGA. 

• 8 gigabit ethernet links. 

• PC-Board communication via USB socket.



• C++ based test bench (generation of fake detector data, check of 
trigger outputs, monitoring, simulations…); 

• VHDL simulation (using modelsim); 

• Hardware implementation; 

• commissioning @ CERN.  

• Check of the data quality. 

• Used in the current data taking

• Possibility to interface the board with a PC via PCIexpress. 

• Possibility to develop a software trigger matching (already 

developing in our collaboration).

development

…future…
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Pavlo Svirin, ALICE Offline team 

• Integration for different computing element 

types into ALICE distributed computing 

environment (htCONDOR CE, Nordugrid ARC, 

PBS, PanDA) 

• Redesign for AliEn software from PERL to Java 

• Xrootd integration 

• Testing modules development for Nagios 

monitoring system 



ORNL Titan integration into AliEn 

infrastructure 

A project on integration of one of the most 
powerful supercomputers of the world. 

 

Problems: 

• CRAY OS, all of the binary ALICE software has to 
be recompiled for a new platform 

• no network access on worker nodes 

• interaction with the outer world only through the 
file system (LustreFS) 



Activities with Bogolyubov Institute of 

Theoretical Physics (Kyiv, Ukraine) 

• Research for integration cloud infrastructure into ALICE 
computing environment 

– PROOF (Parallel ROOT Facility) 

– OpenStack platform 

– CEPH 

– control for the cloud infrastructure from the side for ALICE 
distributed environment software 

 

• Research for power management in cloud environments 

 

• Apply interests for parallel computing to astronomy or to 
medical stuff (somehow in the future) 
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■ !
∀
!
#storage ring BEPC2 @ IHEP(Beijing)

■ Charm physics @ 3.77GeV

– Special topology

– Clean environment

– D tagging - determine flavour or CP of ∃%

Ideal conditions for charm physics

2mD

Ψ(3770)

Ψ(3686)

J/Ψ

Y(4260)

J
PC

= 1
−−

Peter Weidenkaff
PhD Student, Mainz University, Germany

e+e+ e-e-e+ e-

EM Calorimeter
Muon system

Time-of-flightMulti-wire drift chamber

Peter Weidenkaff

Ψ(3770)

Dtag

Dsignal

ν

hadrons

hadrons
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■ Measurement of branching faction

– ~12k events (untagged analysis)

■ Dalitz plot analysis

– tagged analysis (∃% flavour)

– Amplitude model (coherent sum of Breit-Wigner)

– Technically: ComPWA framework

(preliminary)

27/11/2015 Peter Weidenkaff 2

Dalitz plot (~2000 events)

Dalitz plot projections



ComPWA
■ Common-Partial-Wave Analysis 

Framework

– Publically available at: 
https://github.com/ComPWA/ComPWA

– Modular design

– Minimization with (up to) 100 
Parameters on large datasets

– Efficiency calculation of likelihood 
function critical

■ Tasks for the future:

– Code in some parts not thread-safe

– Parallelization

– Room for efficiency improvements

– Minimization if GPU(?)

27/11/2015 Peter Weidenkaff 3
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