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Sao Paulo State
University

Unesp in numbers

» Student Enroliment
37965 undergraduates
13931 graduates
» Programs of Study
183 undergraduate programs
256 graduate programs
» Faculty
3631 faculty members (95% PhDs)

2  Sao Paulo 14:1 student to faculty ratio

state » Campuses

24 campuses (in distinct cities)

34 schools and institutes

State of Sao Paulo
1 32% of Brazil’s GDP
1 45% of Brazilian Science
d 39% of the Ph.D. Graduates
] 3 State Universities

Sao Paulo State University

J Among the TOP 10 Universities
in Latin America (QS 2018)

(1 24 Campuses over the State
(1 50,000+ Students

J 4 Campuses with Computer Science



Center for Scientific Computing

Openlab

GridUnesp SPRACE

High Performance High Energy Physics Digital Social
Computing = CMS / CERN Innovation
= First Campus Grid in = Search for DM " Cloud Computing
Latin America .
= Tier-2 of WLCG = Code Parallelization
= HPC for 400+ users . .
= |Instrumentation " Machine Learning

= SDN




NCC Datacenter
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SPRACE

Sao Paulo Research and Analysis Center

Fundamental Research in High Energy Physics

= Physics analysis: Beyond SM and Heavy lon Collisions
= Data processing
JE -
& Fermilab Caltech
&% THE UNIVERSITY

= Scientific instrumentation
Training and Education
0 Promote expertise in advanced fields
= |ncluding High School teachers UNIVERSITY OF
Southampton ¢V of EDINBURGH
TEXAS TECH

UNIVERSITY.

Outreach
0 Share the knowledge with society
Imperial College

= Poster, sites, game, Masterclass, etc.
London
7
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CM\S CMS Experiment at LHC, CERN

\ Data recorded: Sun Jul 3 23:11:13 2016 -03 . N

Run/Event: 276283 / 289130967 L
F— \ \ Lumi section: 149 ‘
A *
=g \
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Search for *
Dark Matter
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BR-SP-SPRACE: A WLCG Tier 2

First Official WLCG Tier-2 in Latin America

o MoU signed in April/2009
o FAPESP & CERN

Processing

@ 1 PByte/sec -

100 MBytes/sec

| I | | | | | |
H H Tier 1 Tier 1 Tier 1 Tier 1 Tier 1
0 Physics analysis France  Germany  Maly  NDGF  Spaim  Tapei UK USFemm
D M C S i m u I a t i O n 'rielr 2 Tier 2 Tielr 2 Tielr 2 Tier 2 Tier 2 Tier 2 Tier 2
IN2P3 Federation Federation Finland Federation Federation London Caltech urdue
0 Reconstruction ! | 1 ! ! ! |
Tier 2 Tier 2 Tier 2 Tier 2 Tier 2 Tier 2 Tier 2
GRIF Poland India Russia Portugal NorthGrid Florid.
1 1 1 1 1
Storage of datasets iy ) (T
. | |
O 2 Pb of disk S (2

Network connection
0 100 Gbps operational
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CMS Level 1 Tracking Trigger

Reconstruct charged particle trajectories “on-the-fly”}
0 40 million beam crossings per second

0 Necessary bandwidth of 50 — 100 Thps

Requires

o Extremely fast high bandwidth data communication
0 Massive pattern recognition power

0 Latency of few microseconds

Worked with Fermilab group on AM + FPGA

Involved with the full FPGA solution
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Outreach Act

F‘ARTTCULAS MEDIADORAS

ESTRUTURA ELEMENTAR DA MATERIA
.+ | Léptons

Interagao Eletromagnética

Interagao Fraca

Interagao Forte

Interagdo_Gravitacional

GRAVITON

Interagdo Eletromagnética

o quantum do campo eletrom:
des o

ética, d

QUARKS

LEPTONS

0 particulas que interagem por meio das infer

composta por um lépton carregado, que interage:

o
b e

intsrage‘apenas fracamente.

0s elétrons s © compoem

s fnion (1) ¢
o elétron,

y . pesados
l L decaindo rapidamente em particulas
carga létrca e interagem muito fiacamy ponto d
m cap v

Cristal (~10°n
»,

e
)

Interag&o Fraca (W e Z)

Alnteragdo fraca & intermediada pelos bésons.

pelo decaimento b e
transforma em um prolon, emitindo um elétron e
seu_ antineutrino. Ela famt esempenha
imporiante papel na geragdo da energia das
estrelas como o Sol

Interagao Forte (g)

 glion (g) desempenha para a interagdo forte.
papel semelhante ao dos foton '
i E

& seu efeito residual de longa dis-
@ néuirons unidos, formando o
nicleo atbmico.

O Normaiizar tempo

Quarks

Quarks 8 particulas que interagem por meio das infe-
ragbes elelromagnélica, fraca o forte, © possuem carga
elétrica fracionaria (+2/3  -1/3), além da

cor" relativas 3 [nteragdo forte. E

(785 quarks ou um quark & um antiquark) e perm:
confinados dentro deles, no sendo Observados em
estado lvre. 2

s quarks da primeira famila, up (u) & down (d),
forfnan os protons (uud) e néutrons (udd) e, portanio,
toda a matéria usual, além de diversos mésons, como o

" pion " (ud)e o kéon K (d5).

As oulras duas familias de_ quarks, compostas pelo
strange (s) o charm (c), © pelo bottom (b) & top (1), no
formam a matéria

Neéutron

Quarks (<10™m)

& [urABC

o VA %

MASTERCLASSES

hands on particle physics
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HUAWEI

R&D Projects with
the Private Sector




Private Sector
Partner

Key Partner

Human Hardware &

Key Resources Cost Structure

Resources Software

Key Activities
Revenue Streams Relevant problems with

Value Propositions scientific and
Customer Segments Socio-economic impact




Computing

For A WAN links
Changing

World.

(Now 19, 00:05) 6.345 Gbps

23:33 | 23:36 3 2|2 23 23:57 | 00:00 | 00:03
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Huawei R&D Projects v
| 7,

Development of New Software-Defined Networking (SDN) Controller
HUAWEI

0 Kytos: An Open Source SDN Plataform

Open Source SDN Platform

o Plug and Play, nice and responsive Web Ul
o Powerful and scalable

Stress WAN for Data-Intensive Science
0 Demonstrations at annual Supercomputing Conference 2016

0 New record of Data transmission between North-South Hemispheres

SoL-MLX8e: Conexao Internet 100 Gbps (Ampath via Atlantico) (1h)

97.56 Gbps

ultimo min méd max
B Entrada 100GigabitEthernet6/1  [méd] 95.95 Gbps 95.86 Gbps 96.56 Gbps  97.56 Gbps
W Saida 100GigabitEthernet6/1 [méd] 1.95 Gbps 1.85 Gbps 2.66 Gbps 3.52 Gbps

15 Mar 18 CENTER FOR SCIENTIFIC COMPUTING 15




Intel R&D Projects

Manycore Testing Lab Intel Modern Code Program (IMC)
0 First manycore testing lab outside US a 1700+ students trained
a First hands-on activities with Xeon Phi 0 7 International training events

. 0 26 tutorials at Brazilian Institutions
Intel Parallel Computing Center

0 Parallelization of Geant code CoE in Machine Learning

0 Broad impact a R&D, consulting, and training in ML

= HEP + Dosimetry + Radiation-hard electronics a High Energy Physics (boosted jets)

Q Goals 0 SERPRO, DataPrev, Banks, City Halls, etc.

= Develop GeantV: massive parallelism natively
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Deep Learning and Jets in HEP
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Ben Nachman, DS@HEP 2017
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Association with Public Sector ESERPRO

. Car Maker and Plate identification:

. Workloads can be composed by 10k images
per day;

J Performance Results:

a Skylake achieved 118 millisecond per image
on average;

0 GPU achieved 200 millisecond per image on
average;

nnnnnnnnnnnnnnnnnnnnnnnnnnn
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'DATAPl?:V

Association with Public Sector

 Judicial Process classification
(jurisprudence) ;
 Clustering of similar processes;
 Identify Jurisprudence that matches the
process;
1 Information Retrieval techniques;

0 Vector Space Model,;
0 Document Similarity

( Named Entity Recognition;

(1 OCR Enhancement;

honorarios
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Association with Public Sector

J Drone surveillance of the beach (drowning)

PREFEITURA DE
SAO PAULO J E-Government

INOVACAO
ETECNOLOGIA




unesp

OPENLNB

with grit for digital soctal innovation

The Openlab




The Path towards Innovation

Challenge for Innovation

Q Fill the gap between the academic and
the private sector

0 Overcome prejudice from both sides

A large step forward

0 ldentify challenging problems of Academic Projects
common interest to academia, industry
and government

Common

Sector Common

. . _ Interest
0 Tackle socioeconomic problems with

high impact in society by employing
state-of-the art digital technology
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Sector




Public Policy

Solution for
Social-Economic
Environmental Problems

Innovation

DSI

Digital
Technology
(Al, ML, DL, etc.)






Thank You
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