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Brazilian contribution to HEP
software and computing
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Summary

® A pbrief historical overview

x Snapshot of Brazil@HEP

®x Examples of Software & Computing contributions

x Conclusion



carly years

: ‘ 5 ra ‘. ay 24, 1947 vol. is9
lg] Gleb Wataghin @ Sa0 Paulo (1934-1949)  ISIREC RG]

; PROCESSES INVOLVING CHARGED
_B= Giuseppe Occhialini @ Sao Paulo MESONS

(.I 987—1 944) By Dr. C. M. G. LATTES, H. MUIRHEAD,

Dr. G. P. S. OCCHIALINI and
Dr. C. F. POWELL
H. H. Wills Physical Laboratory, University of Bristol

No. 4066 October 4, 1947 NATURE

OBSERVATIONS ON THE TRACKS

x Cesar Lattes

ﬁ

x Pic du Midi, France and Chacaltaya, Bolivia OF SLOW MESONS IN PHOTO-
GRAPHIC EMULSIONS®

By C. M. G. LATTES, Dr. G. P. S. OCCHIALINI

s BriStOL UK (1 947 3 C. Powe”’ G. OCChialini H. H. Willsz:jsiglRI..a!irairi%\r/\\i/vitsl;tyofBristol
& H. Muirhead, Nature - Cosmic rays)

= Berkeley, US (1948 - E. Gardner, Science --
308 MeV o + C) | Berkeley Cyclotron |

EuGeNE GARDNER and C. M. G. LATTES

University of California, Berkeley

x CBPF USP, UFRJ, UNICAMP (1948-19806)




First CBPF publication: 1950
‘ n t e rm eZZO IrSJI;erkeleypcl:/clcl)(’:c?o:]OQata

1949 - CBPF - Centro Brasileiro de
Pesquisas Fisicas

1951 - CNPq - Conselho Nacional de
Pesquisas — Conselho de
Desenvolvimento Cientifico e Tecnologico

1951 - Chacaltaya Laboratory, Bolivia -
5,200 m

1962 -1988: Brazil-Japan collaboration In
Cosmic Rays (Yukawa’s proposal)




Brazil@Particle. Accelerators

1982: 1st Pan American Symposium on High Energy Physics FEtE '
and Technology - Cocoyoc, Mexico. “about 50 attendees R “@
with strong representation from the US, Brazil and Mexico.” o

Fisica de Particulas Elementales v de Teenologia
Particle Physics and Technology
Enere 5.6 y 7 de 1982 Cocoyor, Morelos, México
January 5. 6 and 7. 1982 Cocoyoc, More e x

= Fermilab (L. Lederman) invites Latin American (J.
Tiomno) researchers to Fermilab

982 Cox

1983: 2nd Pan American Symposium on High Energy Physics
and Technology - Rio de Janeiro, Brazil.

1984: CBPF (J. dos Angos, A. Santoro & M. Souza) and USP
(C. Escobar) joined E691@Fermilab

1987: 3" Pan American Symposium on High Energy Physics R SR RS R S
and Technology - Rio de Janeiro, Brazil. k‘ , S -
*
\ /J’é

Institute de Fisica Vacional \stonema de Merico »
Ferm: Natona Accelerator Laboratory. Bata -

= CERN (C. Rubia) invites Brazilian groups i

1989: CBPF (M.E. Pol), PUC-RJ (R. Shellard) and UFRJ (J.M.
Seixas & C. Maindantchi) start activities @ CERN via LIP

= DELPHI and R&D (SPACAL, Silicon detector ...)
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Software & Computing Activities

= Advanced Computer Project (ACP) - use of “farms" of

parallel computers based upon commercially available
processors”.

= 1st generation - Motorola 68020 processor

= 2nd generation - R3000 processor - developed under
CBPF coordination

= Reconstruction of 4x108 events (E791)

= DELPHI: Online system manager from UFRJ (10 years)
= DAq, trigger, monitoring, reconstruction, data analysis
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Brazilian HEP Community

R
&

~ 200 people (~120 registered at CERN)
~ 15 international collaborations
~ 20 institutes (7 States)

The activities are coordinated (not funded) by
RENAFAE - Rede Nacional de Fisica de Altas
Energias
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RENAFAE &

Created in 2008 by the Ministry of Science Technology and
Innovation

To promote the scientific and technological advances in the
investigation of particle properties and their fundamental interactions

To coordinate the activities of the high energy physics groups and, in
particular, the activities associated with major international
collaborations

To consolidate and lbroaden research in high energy physics
expanding national scientific and technical capacity

To mobilize companies pased in Brazil in order to develop
iINnstrumentation and software for international collaborations in the
area

12



Brazil@HEP

= C and b Physics

x CP violation

= Higgs

= Forward/diffractive Physics
x Eletroweak and QCD/Jets
= Neutrino

x Standard Model extensions
= Heavy ions

= High energy cosmic rays

Physics Working Group
coordination

Editorial committee participation
and coordination

Speakers committee
participation and coordination

Collaboration board coordination
Detector operation coordination

Analysis proponent, software
and detector development

13



ANGRA & CONNIE

Exper'rm _ Examp‘es Of BraZ”Iaﬂ
Hardware Contributions

CARIOCA CHIP
SAMPA CHIP LHCD

ALICE &%
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UFABC =& ALICE
UNESP
%" ATLAS
UNICAMP ', CMS
. CBPF
; i LHCD
UERJ
UFRJ & AUGER

Brazilian S&C Contributions



GRID Activities
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Software Activities



Software Contribution

ALICE

®  Online monitoring

UNICAMP ©

| USP-SC |

UNICAMP |

 Fvent reconstruction

AUGER



rR7A LHCb Real Time Analysis Project

x | HCb luminosity: 4x1032 cm=2s-1 —= 2x103% cm-2s-!

= Pileup x5

x Software trigger @ 30 MHz
= | evel 1 output: 100 kHz = 1 MHz

= Disk buffer contigency: weeks — days
x | evel 2 output: 0.6 GB/s — 10 GB/s

x Major Software Upgrade /b LHCD
x Jet software ‘

UFRJ

x Charm trigger lines

20



ALICE

FENCE Framework ATLAS

—— PLHCE
UFRJ

®x Developed by a software engineering group of
COPPE-UFRJ under the coordination of Carmen
Maindantchik

® [nhe goal Is to access Database In a efficient way

21



The FENCE Framework

e A software framework:

is an environment that provides already implemented functionalities to be used as part of a
system that is being developed.

provides a standard way to implement systems.

a framework (structure that serves as a support or guide) is wider than a library (building blocks

that can be used anywhere).

e FENCE is an object oriented framework: "
Gathers the required knowledge to develop systems that are suitable to CERN. ‘ ’

O

It is continuously being evolved by innovation.

Promotes reuse and gathers the concepts of inheritance.

Standardization on how to develop systems

Minimize the impacts of team turnover (less effort to be trained, understand requirements, etc)
Offers high level of configuration (heterogeneous users/needs).

Offers transition between:
m Static relational and normalized BD x Dynamic and procedural system.

(Glance = builders/factories)
{1

o {3’{:}\

Builders/Factories "

Q.’

from C. Maindantchik

FENCE FRAMEWORK




=4 = [shsl L ilodi ~

4 Experiment v

Welcome to FENCE!

@ Versions [2) Documentation ® FENCE Framework

A Experiments

SR yoft®

+ Production + Experiments + Monitoring

4+ Publications

+ Fast Access
¢ FENCE Documentation

+ Training

4+ New Proposals
4 FENCE Statistics

¥ report an Issue

from C. Maindantchik




Membership ATLAS

EXPERIMENT

4 ATLAS v > Membership

ATLAS Membership

& Members [] Institutes ™= Qualification [3) Authorlists

My profile ATLAS Institute Tree (AIT) My qualification Generate author list
Super search Super search Super search Author lists
Register new ATLAS member pgister Qualification Tracking

Exception lists External Institutes

Register Inspires and ORCiDs Activities - Projects

Mentors list

Membership

€ Non-ATLAS B Funding Agencies i= Lists

(STA) Short term associates Select Funding Agency Author lists

Employments Qualification Publications Appointments

(MCI) Monte-Carlo authors DOI Domains DOI Domains .
(ACE) Analysis Consultants and Experts Exception lists @ ;‘:"';:‘“ . Spea kerS Commlttee
Register new non-ATLAS member External institutes

Institutes (Activities - Projects)

Mentors Carmen

Carmen Maidantchik

Professional status Maidantchik

Theses

Appointment

carmen.maidantchik@cern.ch

&8 Engineer with PhD

MW Rio d ro UF

Analysis

from C. Maindantchik




Speakers Committee Advisory Board (SCAB)

Management of speakers’:

4 ATLAS ~ > Speakers ~ > SCAB ~ — Nominations

Profile Search Submissions - Last _talk.glven o

?:lkmsmauons Search Submit/Edit nominations - Nomlnatlons’ prlorltles

Rank (calculated by several criteria)
Preferred topics

- - D
s“ , - Preferred conferences

Black dates (periods for which he/she should not be
considered to give talks)

M Appointments [ Institutes

¢
7

Computing Coordinator

324 nominations

Data Preparation Coordinator

Beyond the BSM (The 4th Kavli
IPMU-Durham IPPP-KEK-KIAS workshop)

Beyond Standard Model: Where do

we go from here? Johns Hopkins Workshop Series
@ Florence, Italy

from C. Maindantchik




_ N

COPPE/Poli/LUFRY
. aboratorio de Processamento de Sinais
Inteligéncia Computacional. Inovacao

x FENCE/GLANGE systems
= [rigger
x Hadronic Galorimeter

® SpINoff = 5 companies

UFRJ

ALICE

ATLAS

LHCDb

\
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Jets coming from high energy parent
are superimposed:
J Signal: Jets from W/Z processes
d Back: Jets coming from QCD

Machine Learning

3 Train a classifier that could distinguish
= Logistic regression
= Multilayer perceptron
=« Convolutional Neural Net

d Model evaluation
= Cross validation
= Training set (70 %)
= Test set (30 %)

from S. Novaes




UERJ CMS

AI@SPRACE e -
&

Tracking with Machine Learning

NN architectures:
J Multilayer perceptron

e

4 Long short-term memory network

Original Tracks

3 Graph network

e >

Predicted Tracks

_> h;“

from S. Novaes




Advanced
Institute for
Artificial
Intelligence

Al2

advancedinstitute.ai

twitter.com/AdvinstAl

Linked [T}

company/advanced-institute-for-artificial-intelligence/

from S. Novaes =



raining and Ed

High School Courses

Aprendizagem
estatistica - EM

Introdugdo a
Estatistica - EM

Visualizagdo de Dados
- EM

ProgramagaoemR -
EM

Python para
Datascience - EM

APPLY NOW >

Introdugdo a
Programacgao em
Python - EM

Aplicagdes em
processamento de
imagens

Redes Neurais
Avancadas

Regular Courses

Introdugdo ao
processamento de
imagem

Redes Neurais

from S. Novaes

ucation Program

Projetos Aplicados de
Machine Learning

Introdugdo a
Inteligéncia Artificial




Conclusions

x BR@High.Energy.Physics
®x as a long tradition
® |S g very active field
= as a large and diverse community

® Software and computing
® relevant contributions
= SpIiNoff
= Opportunities for collaboration
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Contacts

ALICE
» UFGRS: Beatriz Gay - gay@if.ufrgs.br
= UNICAMP: Jun Takahashi - jun@ifi.unicamp.or
x USP: Marcelo Munhoz - munhoz@if.usp.br

ATLAS
= UFRJ: José Manoel-Seixas - seixas@lps.ufrj.br
» USP: Marco Leite - marco.leite@cern.ch

CMS
» CBPF: Gilvan Alves = gilvan@cbpf.br
» UERJ: Luiz Mundim: - luiz.mundim@cern.ch
» UFABC: Eduardo Gregores = eduardo.gregores@cern.ch
x UNESP: Sergio Novaes - novaes@sprace.org.br

LHCDb
= CBPF: Ignacio Bediaga - bediaga@cbpf.br
» UFRJ: Leandro de Paula = leandro.de.paula@cern.ch

ALPHA
» UFRJ: ClaudioLlenz <lenz@if.ufrj.or

AUGER
= CBPF: Ronald Shellard - shellard@cbpf.br
x UFABC - USP: Marcelo Leigui - leigui@ufabc.edu.br
= UNICAMP: Carola Dobrigkeit - carola@ifi.unicamp.br

CTA
» CBPF: Ulisses Barres - ulisses@cbpf.br
» USP/SC - UFABC: Luiz Vitor de Souza - vitor@ifsc.usp.br
= USP/SP - |AG: Elisabete dal Pino - dalpino@iag.usp.br

ANGRA
x CBPF: Herman Lima = hlima@cbpf.br

DUNE
x UNICAMP: Ettore Segreto---segreto@ifi.unicamp.br

JUNO
» UEL: Pietro Chimenti - pietro.chimenti@gmail.com

MINERVA
x CBPF: Helio.da Motta - helio@tnal.gov

NOVA
» UFG: Ricardo Gomes - ragomes@ufg.br

CONNIE
» UERJ: Carla Bonifazi - bonifazi@if.uvrj.or

COSINE
» USP:-Nelson Carlin = carlin@if.usp.br

DAMIC
= UFRJ: Joao Torres - tmn@if.ufrj.br

DARKSIDE
= USP: lvonne Freire - ifreire@if.usp.br
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