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Unesp in numbers

» Student Enroliment
37965 undergraduates
13931 graduates
» Programs of Study
183 undergraduate programs
256 graduate programs
» Faculty
3631 faculty members (95% PhDs)
14:1 student to faculty ratio
» Campuses
24 campuses (in distinct cities)

34 schools and institutes

State of Sao Paulo
1 34% of the Brazilian total GDP
1 45% of the Brazilian Science
O 39% of the Ph.D Graduates
(] 3 State and 3 Federal Universities

Sao Paulo State University

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

] 34 Schools and Institutes in 24 cities
over the State

1 35K+ undergrad students,
13K+ graduate students

(1 180+ undergrad programs,
250+ graduate programs



Unesp Center for Scientific Computing

SPRACE

GridUnesp Openlab

High Energy Physics General-Purpose Industry/University
Research/Engineering HPC/HTC Facility Cooperative Programs
CMS - CERN First Campus Grid in Cloud Computing
Search for DM Latin America L
o Code Modernization
Heavy lon Collisions Partnership with OSG . .
_ Machine Learning
WLCG Tier-2 cluster HPC for 400+ users

Instrumentation SDN
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Sao Paulo Research and Analysis Center

Fundamental Research in High Energy Physics SPRACE
o Physics analysis: Beyond SM and Heavy lon Collisions
0 Data processing: CMS Tier-2 cluster (MoU: April/2009)
0 Scientific instrumentation oy ]
Training and Education b Fermllab CalteCh
0 Promote expertise in advanced fields
= Including High School teachers Soutﬁg\ﬁﬂgfgn E ;;I?E%IIJI\II\I&[\I/E%IS—%TY
Outreach
0 Share the knowledge with society
= Poster, web sites, game, Masterclass, etc. Impel‘ial C0"ege TEXAS TECH

UNIVERSITY.

London
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SPRACE Lab - CMS Level 1 Tracking Trigger

ATCA Setup

0 ATCA COMTEL Chassis 100 G Full Mesh Backplane
o 2x Shelf Managers (ShM) + ATCA Switch F125

o 2x (Pulsar 2b board + RTM w/ 40x 10G QSFP+)

O 2 empty physical slots available for other blades

Lab Setup

o 3 Xilinx Kintex KC705 and 2 Zynq ZC702 boards

0 1GHz Scope, 240MHz FxGen, Power Supplies, etc
0 Vivado, procuring ModelSim
Q

2x FC7s boards (under negotiation)
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Deep Learning for boosted jet classification in HEP
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The GridUnesp Project

A production-quality, multi-campus Grid
0 Spin-off of the SPRACE project Olilha Solteira

Franca O :

o Started in 2004 with a call for Scientific Proposals R
o Financial support approved by FINEP by 2006 Aracatuba O
a Hardware acquisition process finished by 2008 A L T
. . A g - C .
o Partner.shlp with QSG Consortium » i O Tup3 e 4
0 Operation started in October 2009 Rosana.((‘;dprudente Mgﬂia e aurs '
c .
0 Upgrade: 2016 (=> 85 Tflops, 420 TB) L Assis D * e J
‘ 0 Ourinhosc L S. ). dos Guaratingueta
. . Sorocaba il O s
GridUnesp sites ! © © sio Paulo
| = 5

0 One central cluster (white) L Itapeva  Sio VicenteD

o Six secondary clusters (green) D
: egistro

0 One extra secondary cluster
should be deployed soon (orange)
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GridUnesp - Cumulative CPU Hours

Cumulative CPU Hours
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GridUnesp - Evolution of Projects and Users

2010 2011 2012 2013 2014 2015 2016 2017

[l Usuzrios [l Projetos
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GridUnesp - Certificate Authority

ANSP Grid CA

0 Grid Certificate Authority for the State of Sao Paulo
= |nitiative of Unesp CSC

= Managed by the Academic Network of Sao Paulo (ANSP)

Hardware Security Modules installed at CSC
0 Two Hardware Security Modules (HSM)

Accreditation

0 Approved by
= TAGPMA in April 2012
= |GTF in August 2012

0 Included in TACAR (TERENA Academic CA Repository)
= October 2012

ASI- HSM AHX2
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Unesp CSC - Datacenter
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Unesp CSC - Network Infrastructure

Unesp Center for NAP of Brazil
Sclentlflc Computing «—— ~Akm ——— (Barueri)
(Sao Paulo) :
Padtec Padtec Huawei CE6870
Huawei CE68 WOM § WoM N e - -
e e I 40C | m— : 400 i ;
.............. 406 18 [I[ 1% 5 WL 400 ; { 1006
10G [rewmssss 1006 100G e o '
10G (i | Megatelecom : il '

10G

Extreme Summit X67

Cisco Catalyst

6506E (Unesp commodity network)
10G =
10G / 40G links :
=[m] A."'“U:’:’ 1OG
=== SPrACE
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Unesp CSC - Quick Facts

Hosting / Colocation

0 GridUnesp: Central cluster
= 85 TFlops & 420 TB

0 BR-SP-SPRACE: WLCG Tier-2 Cluster
= 15 TFlops & 1,500 TB

0 Manycore Intel Xeon Phi Cluster
0 Mirror of Unesp Administrative Systems
0 Institutional Repository (Digital Library)

Certification Authority
0 ANSP Grid CA

Network Infrastructure
0 External Connections: 2x 40G, 1x 100 Gbps
0 University Connection (UnespNet): 10 Gbps

Activities

Q
Q
Q
Q
Q

Q

Q

Q

Scientific Processing (HTC, HPC)
Technical Support
LHC data analysis & processing

High Performance Network

= MegaTelecom & Telefonica links

Technical Training

= |Intel ‘Modern Code’, Intel CoE for ML
Outreach activities

= |International MasterClass on HEP

= 250+ High School Students/year

Innovative Projects with the Private Sector
= R&D based on Tax Waiver Federal program

Demonstration on HSN @ SC Conferences
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HUAWEI

Industry/University
Cooperative Programs




Intel / Unesp R&D Projects

Manycore Testing Lab (2013) Intel Modern Code Program
0 First manycore testing lab outside US 0 1700+ students trained in 2 years
Q First hands-on activities with Xeon Phi Q 7 International training events

Intel Parallel Computing Center 0 26 tutorials at Brazilian Institutions

a Parallelization of Geant code CoE in Machine Learning (2017)
0 Broad impact 0 R&D, consulting, and training in ML
= HEP + Dosimetry + Radiation-hard electronics a High Energy Physics (boosted jets)

0 Goals

a SERPRO, DataPrev, Brazilian Financial
= Develop GeantV: massive parallelism natively Institutions. etc
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Intel /Unesp R&D Projects

Inte

Xeon Xeon Xeon Xeon N-Body Evaluation using Xeon - Xeon Phi and Omni-Path
Broadwell Haswell Haswell Skylake -
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Xeon Phi™ Processor

Xeon Phi™ Processor
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Huawei R&D Project ‘
§ &

Development of a Software-Defined Networking (SDN) Controller
0 Kytos: Open Source SDN Plataform HUAWEI
0 Plug & Play, responsive web Ul

0 Scalable => NApss

Cloud-based testbed for exploring cloud-SDN integration ky t@ S

Open Source SDN Platform

0 Demonstrations at annual Supercomputing Conferences

0 2017: new record of data transmission between North-South Hemispheres

SolL-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
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Huawei R&D Project
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SDN Controller

20 Mar 18

Application
Layer

Northbound
Interface

Orchestration
Engine(s)

Network
Apps

OpenSta

ck

OIMSA
uadQ pajeisp0y
mo|quado

Mada P +

East-West East-West
Interface Interface
OF Controller OF Controller OF Controller
[ I
E E Network Hypervisor
© (FlowVisor)
Opendaylight
Southbound and New Controllers
+
_Interface . _____ /ol ____\._--FlowVisor_
2 . . SN . N .
0 = . N .
29! ’ ANSP . ,
25 10G/ ' 106/
[P 40G * seeeeeececceccfiieciiceneaann . 406,
& . : \ ! .
£ : : : - ;
c o | : : © | DIN |
" “Caltech : : TTTCERN T
(Pasadena, US) H 106/ . (Geneva, CH)
. 406G+
. |DTN01 | IDTN02| .
: Storage .
. Server .
T TUnesp T

(S3o Paulo, BR)

[vw T w w ] w]

——»2x 10G

Hypervisor I ——»2x 40G

YOUMSA
uadQ

—»2x 100G

Server Platform I

DTN: Data Transfer Node
(High Performance Storage Server)

OSG ALL HANDS MEETING 2018

Spectrum
Leased circuits
Terrestrial Fiber
Open Exchanges
Internet 2 AL2LS

\[

w W

HUAWEI

EsNet protection
Ansterdan
EAN lle
s

I

P
Wadrd
Persacel Jocksenville -

23 Raton

pacama | fx
; N
+ CLARA fortahza
", Planned
Amlight Protect ".. Amlight Protect
H
H Fie te Janeiro
H
Santiage




Vg
-
(O
Q
4
O
V)
O
Q.
g
Q
-
D
%)
Q
O
(O
-
Q.
)

Principal Investigator
Sérgio Novaes (UNESP)

SPRACE Researchers
Eduardo Gregores (UFABC)
Pedro Mercadante (UFABC)
Sandra Padula (UNESP)
Thiago Tomei (UNESP)
César Bernardes, Postdoc
Luigi Calligaris, Postdoc
Sudha Ahuja, Postdoc

CSC Executive Manager
Rogério lope, PhD

Scientific Computing Staff
Allan Szu

Angelo Santos, PhD
Beraldo Leal

Jadir Silva

Marcio Costa

Raphael Cébe, PhD

Research Engineers
André Cascadan
Lucas Ramalho, PhD
Vitor Ferreira

Technical Support
Ricardo Aguiar
Sidney Santos
Thiago Gomes

Research Fellows
Artur Baruchi, PhD
Jefferson Coelho

José Ruiz Vargas, PhD
Julio Amaral

Macartur Carvalho
Marco Gomes
Paulo Santana
Silvio Stanzani, PhD
Valéssio Brito



Thank You
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