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Outline

« HEP Grid Initiatives

— Research Groups / Clusters
— Cyberinfrastructure

— SPRACE

DY MC and Data Reprocessing
CMS Tier 2

— HEPGrid-Brasil (UERJ)

* New Initiative: GridUNESP
« EELA and OSG role in Latin America
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HEP Grid Initiatives

Status

06/March/2007

SPRACE

— Sao Paulo State University (UNESP)

- D@ and CMS

HEPGrid

— Rio de Janeiro State University (UERJ)

— D@ and CMS

Star—-Sao Paulo

— University of Sdo Paulo (USP)

— Star and Alice

LAPE / CBPF

— Federal University of Rio de Janeiro (UFRJ)
— Brazilian Center for Research in Physics (CBPF)

— LHCb and Atlas

Site Name
STAR-SAO_PAULO
SPRACE
UERJ_HEPGRID

Grid Version Jobs . Disks

osg 0.4.1 s | oS |
osg 0.4.1 lLazo | Boz-1747 |
osg 0.4.1 B foozs ]
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Service
C5 WS
C5 WS
C5 WS

Loc Facility
BRAZIL USP
BRAZIL UNESP
BRAZIL UERJ



Some General Remarks

06/March/2007

Brazil participates in the four LHC Experiments

Financial Support is limited

— Important to share computing resources

Partnership: CMS—Fermilab Tier 1 & Atlas—BNL Tier 1

— Strong connection to OSG

LHCDb and Alice: very small US participation

— Focused on European Grid solutions: EGEE
Interoperability is an essential issue for us

Network connection is improving very fast due to:

— ICFA Standing Committee on Interregional Connectivity (Harvey
Newman, chair)

— CHEPREO project and WHREN-LILA link supported by NSF-FAPESP

Open Science Grid Consortium All Hands Meeting



—

Boa Vista
| | Macapa
Networkin
SaoLuis
— Fortaleza
Manaus R .
Teresina
- : . CA*netd Porto Velho
-3
Asia - Pacific !g_\h ann Europe Palmas
[5) [ |
PNWGP &
L~ . T S | S —— Europe iaba
PacificWave \\ ? o Brasilia
~ o

Goiénia Belq[Horizonte

Asia - Pacific i r Gre): Capacidade
(LILA) - Campo Grande J—
10 Ghps
25 Gbps Rio de Janeiro
34 Mbps Curitiba
< 34 Mbps

Floriandpolis

_ RNP Porto Alegre
200 Institutions @ 1 Gbps
Dark fiber in 27 metropolitan areas

Eupee — ANSP (Sao Paulo)

[
- ."' 622 Mbps
R L T T (GEANT)

S Sao Paulo Research Institutions
GLBX, LANautilus
' — WHREN/LILA (US)
1.2 > 2.5 2> 10 Gbps (20087?)
— RedCLARA (LA - GEANT, EU)
155 -2 622 Mbps

bps
(Red CLARA)
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Sao Paulo Regional Analysis Center

— The Group

* Eduardo Gregores Professor

» Sérgio Lietti

* Pedro Mercadante
» Gustavo Pavani

* Rogerio lope

« Marco Dias

» Thiago Tomei

* Wescley Teixeira

» Jodo Marques

Postdoc

Postdoc

Postdoc

System Manager
System Manager
Graduated Student
Undergraduate
Outreach

— D@ Experiment (since 1999)

* Monte Carlo production

» Data Reprocessing

— CMS Experiment (since 2005)
* Participated in the CSAQ06

06/March/2007

— Cluster

* 90 Dual/Duo Xeon (240 processors)
» Computing Power: 300 kSi2k
» Storage Capacity : 20 TB

— Network Connection

* Direct Gigabit connection with USA
* Direct Gigabit connection with Rio

* Optical connection for network test
bed (UltraLight/Kyatera)

— Grid Computing Initiatives

» Distributed Organization for Scientific
Analysis and Research (DOSAR) site

* Operational SAMGrid site
* Open Science Grid member site
* Operating as a CMS Tier2

Open Science Grid Consortium All Hands Meeting 6



WHREN-LILA
(SP - Miami)

ANSP
network

1 Gbps (prod) + 1 Gbps (exp)
Storage server

14 TB storage capacity
(SCSI Ultra320 disks)
2 x RAID controllers

Admin server (gatekeeper)

dCache/Phedex server

UL monitoring server

- -

a9 5t g9 o8 Un 4w R

R
~ SEYSES. AN

SPRACE Cluster Infrastructure

16 nodes dual-Xeon 3.0 GHz
(+ 2 nodes dual-Xeon 2.4 GHz)
2 GB memory each node

I switch 24 x 1 GbE; I

Internal network
(192.168.1.X)

16 nodes dual-Xeon
dual-core 2.0 GHz
4 GB memory each node
(Woodcrest)

I switch 24 x 1 GbEs I

-

external | “Cisco Catalyst 3750 internal |

VLAN VLAN

I
Login/Backup server
(user front-end)

SPRACE current capacity:
~ 300 kSI2K
234 batch slots
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switch 24 x 1 Gbps

| ——

18 nodes dual-Xeon 2.4 GHz
2 GB memory each node

switch 24 x 1 Gbps

16 nodes dual-Xeon 3.0 GHz
(+ 2 nodes dual-Xeon 2.4 GHz)
2 GB memory each node
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SPRACE Network
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D@ Data Reprocessing

D@ data is often reprocessed using the latest
version of the Reconstruction Software:
P14: November 2003-January 2004
P17: March-November 2005
P20: February-April 2007

+ SPRACE

— Participated in the P17 Reprocessing, together with seven other
farms from US, Canada, and Europe.

— Started reprocessing in August 2005
— Reprocessed 10 Million events using SAMGrid infrastructure

Total Raw Events 986190444
Processed Events 976931536 —

—=fnal —_FNAL ___ OSCER ===FZU GRID ——— WestGrid === ccin2p3 === Gridka = UTA-DPCC —— Wisconsin [ IMPERIAL PRD EEH

S CMS-FNALWC1 [E=mm SPRACE
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P20 D@ Reprocessing

— 500 million events to be processed | 9SC Clusters Cromee
February to April 2007 Oklahoma University 200
Indiana University 250
NERSC - LBL 250
— 2,300 CPU s will be required University of Nebraska 256
30 sec perevent @ 1 GHz CPU CMS FNAL 250
SPRACE Brazil 230
: : o CC-IN2P3 Lyon 500
— SAMGrid—OSG interoperability OIS G ()
Jobs executed in OSG clusters UCSD 300 (70)
PURDUE-ITaP 600 (?)

P20.07.01 Reprocessing Status as of 20-Feb-2007 (Remote sites only)

Reconstructed
Events

Contribution s CCIN2P3 —— CMS __OSCER mmUFL1 CSPRACE w=ATLAS = LSU . UFL2
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CMS Tier 2

1 PByte/sec

100 MBytes/sec

10 Gbps

Tier 1
France

06/March/2007

Tier 2
IN2P3

Tier 2
GRIF

Tier 1 Tier 1
Germany Italy
Tier 2 Tier 2
Federation Federation
Tier 2 Tier 2
Poland India
Tier 2 Tier 2
Romania Pakistan

Tier 1
NDGF

Tier 2
Finland

Tier 2
Russia

Tier 2
Ukarine

Tier 1
Spain

Tier 2
Federation

Tier 2
Portugal

Tier 1 Tier 1
Taipei UK

Tier 2 Tier 2
Federation London

Tier 2
NorthGrid

Tier 2
ScotGrid

Tier 2
SouthGrid
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Tier 1
US-Fermi
Tier 2 Tier 2
Caltech Purdue
Tier 2 Tier 2
Florida UcsbD
Tier 2 Tier 2
MIT Wisconsin
Tier 2 Tier 2
Nebrasca BRAZIL
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Data Transfers from OSG and LCG

PhEDEX SC4 Data Transfers By Links matching 'SPRACE’

Last 14 Days at 2006-08-28 21:10, last entry 2006-08-28 GMT

0.60 ¢
,ssE Now: 1.5 TB/day with 1 FTP server |

0.50 F

Fi

i

0.45F

/S

0.40

16/August/2006 ‘

035F —

0.30 F
0.25F

0.20

Data Transferred (TB)

0.15F
0.10 F
0.05

B T1_IN2P3_Load < T2_SPRACE_Buffer
Bl T2_SPRACE_Buffer < T1_ASGC_Load
1 T2_SPRACE_Buffer < T1_CERN_Buffer
Bl T2_SPRACE_Buffer < T1_CERN_Load
Fl T2_SPRACE_Buffer < T1_CMNAF Load
El T2_SPRACE_Buffer < T1_FNAL_Load
Bl T2_SPRACE_Buffer < T1_FZK_Buffer
1 T2_SPRACE_Buffer < T1_FZK_Load

Fl T2_SPRACE_Buffer < T1_IN2P3_Buffer
Fl T2_SPRACE_Buffer < T1_IN2P3_Load
Fl T2 _SPRACE Buffer < T1_RAL Buffer
F1T2_SPRACE_Buffer < T1_RAL_Load

B T2_SPRACE_Buffer < T2 Nebraska_Load

7

0.0 05 08-15 T 2006-08-22
Day
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OSG/CMS Setup at SPRACE

R

Computing Element Configuration Storage Element Configura on

e Sijte Name: SPRACE « Site Name: SPRACE:Srm_V1
« OSG 0.4.1 Suite « CMS PhEDEXx 2.5.0.1 data catalogue
« Gums/Prima Authentication Scheme: — Node Name: T2_SPRACE_Buffer
— Role Based Supported VO's: « SRM and FTS data handling
cms, uscms, usatlas, osg, mis, fmri, « dCache / pNFS storage system:
grase, gridex, ligo, ivdgl, gadu, glow, — 4 dCache Pools of 1.5 TB each on
edf, hanohub, dzeroFSESSpche the disk server RAID-5 partitions.
* Condor 6.7.18 Batch System with — dCache Pools on a single public IP
234 Slots — Plan: one pool on each worker node
« VO Software on $OSG_APP area: . Only two servers:
- Déi;&a':‘e"”jled R — PhEDEXx, SRM, dCache and pNFS
Jobe forarded from SAMGH to OSG — FTP doors (6 RAID-S partitions)
— CMS: CMSSW

09,10,1 1and1_2families
Centrally managed by CMS VO

06/March/2007 Open Science Grid Consortium All Hands Meeting 14



Gratia Usage (last month)

06/March/2007

GratiaUser
CIT_CME_ T2 | 0 308k
CME-BEURT-ITE || 02k
FIL-PZ || 2.4k
FrAL COFOSG_ 1 | T 231.5k
FralL CDFOSC_F | T 1151k
FrAaL_DZEROOSC_Z || 0.0k
FMAL_FERMICRID || 0.4k
FMAL_CPFARM | B 45 7k
CLCwW | T 744,55k
CRASE-CCR-UZ? | T aa 1k
CRASE-CORMELL-CTCNYSGRID || ook
CRASE-MYU-BEMCH || ook
Ceneric Site || 01k
ITEIMATALL_TEST_Z2 || 0ok
MIT_CM: | T 757 9k
Mebrazka Tier 2 Center | T 1588 6k
Purdue-1TaP || pak
Purdue-Lear | I 62 2k
Puv e | | 0.6k

/’
@/ 109. 8k,

Facase | | 0.0k

U sanDiegoPd
UFlorida-IHEPA
UFlorida-Pa

LS Ch5- FRlA L= C1 - CE
Ta_DPCC

T 1447k
T a7 6k
—

B 406k

CPU Usage (Wall Clock Hours) By CE

_ F40.0k

Ok 100k 200k 300k
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B 00k
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00k
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MonALISA (last month)

Jobs status for DZERO VO

DO
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Feb 2007

ACT_CMS_T2 & FNAL_FERMICRID & FNAL_CPFARM aLTU_CCT # LTUOSC AMIT_CMS & NERSC-PDSF & osg-gw-2.12.ucsd.edu

Jobs status for CMS VO

CMS |

Jan 2007 |
CGMT time

0
19120 20122 23| ¢4/%5 (26 2728 29/30030 L2 (34 SU6 789010 1112 1314151617 18

Feb 2007

USCHS-FNAL-WC1-CE

A OU_OSCER_ATLAS m OU_0SCER_CONDOR & QUHEP_05C & Purdue-RUFlorida—\HEPA UFloricla-PG

ACT_CHS.T2 A MIT_CHS & 0sg-gw-2.12.0csc.edu & Purdue-RCl( A SPRACE )UFIorida-lHEFA UFlorida-PG
USCHS-FNAL-WC1-CE

06/March/2007
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Standard Model of

L PARTICLES AND INTERACTIONS

FERMIONS

Structure within
the Atom

W skt i S
o i gaos1 -1 *
Ty e [(0.000-0.13<10% 0
B 0.106

Yt 604 -0. a0 o
[ i

Composants
eléementaires ‘e interactions
de la matiere

Particle Processes

Cruarks

25,000 High Schools
Discussion Forum e 1 '
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T2-HepGrid Brasil (UERJ)

i N

L o

Brasil

* Timeline « Connection (Fermilab Tier1)
— 4 switches Gbit Ethernet

— 2000: First project (T1 + several
T2) submitted S&T Ministry

— 2001: New Project submitted to
FINEP by UERJ

— 2002: FINEP — first part of the

1 central switch Gbit Ethernet
1 switch 100Mbit + Gigabit port

financial support. « Software

— 2003: Started the hardware
acquisition

— 2004: HEP Grid and Digital
Divide Workshop @ UERJ

 Hardware
— 230 processing cores
— 2RAIDs: (2+1)TB
— 40 TB of HD storage (dCache)

All Software from Grid
Middleware, Condor, Globus,....

OSG (Open Science Grid)
Ultralight

CMS/LHC/CERN - CMSSW
DJ/Fermilab.
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T4 | 1000 Mbs switch X | 100 Mbs hub

ANSP/Ampath
1.2 Gigabps external
link

RMP Giga
Netwark e e e s Raid cable
— 10 Mbs connectian

VRVS Reﬂectnr | —— 1000Mbs connection

Oﬁ'ces terminals
to the clusters

(development cluster
headnode)

Cluster

:X: Cisco Catalyst 3650
= | Gigabit switch

11|
h,
DMNS f Web Server

=

[l | AL
WinXP Security Cameras o - i3 5 s e e e

Disk Server

=

ML raig 1Th
| Disk Server

Production Cluster
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Site Overview and Installed Software

Rocks
headnode
prod-frontend

=
Phedex
headnode

L
dCache admin

headnode

L Js

—
replica
Server

06/March/2007

Rocks 4.2.1
Condor 6.8.4

Phedex 2.6
Squid

CentOS 4.4

dCache 1.7
Cent0OS 4.4

Replica
Manager
CentOS 4.4

i\

srm
Server

i\

@

osgce
Server

- -
===

gridftp1l
Server

-
devel

headnode
devel-frontend

(I

Open Science Grid Consortium All Hands Meeting

srm

Cent0S 4.4

0sSG 0.4.1
Cent0OS 4.4

dCache 1.7
Cent0OS 4.4

Tests

RHEL 3
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Students and Physics Topics Agrid|:
« DO

— Ana Carolina (PhD): J/Psi Diffractive Production

— Helena Malbouisson (PhD):  Diffractive Structure Function

— Renata Rodrigues (PhD): Diffractive Jets
« CMS

— Dilson Damiao (MS, PhD): J/Psi Diffractive Production
— Antonio V. Pereira (MS, PhD): ttbar Diffractive Production

— Marco Pacheco (MS, PhD):  WW Diffractive Production
— Sheila Mara (MS): Double Diffraction

— Diogo Franczosi: Vector Boson Scattering
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GridUNESP SN

= High Energy Physics
= Lattice QCD Franca o

= High Tc ' &.J.RioPreto
Superconductivity Aragatuba © Support

= Bioinformatics o Dftons 9 denian MCT/Finep
® Tupl Araraquara US$ 2M

flha Solteira

= Genomics & Cancer

Studies 5 gf";-am wSn
. . n e
» Protein Folding o it Tl ~Rio Claro
= Molecular Biology - Botucaty

S.J.dos Guaraglngueta

= Geological & Campos

Hydrographic Modeling

= Fluid Dynamics & - Sdo Paulo

8C X
Turbulence S T_m’;us_t Itapeva S&o Vicente o
. . er v sie
= Numerical Methods in S Tier 1 sites Roglstro ®

Mechanical Engineering.

lor gridU nesp

Programa de Integracao da Capacidade
Computacional da UNESP
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Sao Paulo State

1/5 Brazilian Population
= 15 million ltalians

1/3 Brazilian Economy

Size (250K km?) ~ United Kingdorﬁw
Population (40.5M) = Spain ;
GDP/PPP ($ 500B) = 2 X Switzerland

06/March/2007

7 million Portuguese and Spanish
5 million Lebanese & Syrians

4 million Asians

3 million Germanys

The World Fact Book (CIA) &S

Open Science Grid Consortium All Hands Meeting 23



T
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LRI : @ Py
IR & 3 =
TR 4 X ;
T8 1T
=—(]]  roces
—— ) &
BE—@ | Armaz. “AD
ééz: : Switch %—%i Switch 3‘%@@ —J Switch
Central Cluster Distributed Clusters
1 Processing Server + 3 Storage Servers 1 Server
128 two Quad Core Intel Xeon processor (InfiniBand) 16 two Quad Core nodes
RAID: 64 X 500 GB =32 TB RAID =4 TB
L O e L I
fr gridunesp P : _
y : c Programa de Integracao da Capacidade

Computacional da UNESP
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Organization Chart

Sergio F. Novaes
GridUNESP Coordination

_ _ 1=

| i [
Ney Lemke Eduardo Gregores J. Roberto Gimenez Claudio de Franga

Scientific Technical IT Administrative
Coordination Coordination Coordination Coordination
|
2 Hardware
Snfant i Configuration IT Administration Contact with

research groups

Training
Workshops

e

g:':cfunesp

Cluster MNetwork
implementation configuration
and integration

Financial Agency

Accounting

Programa de Integracao da Capacidade

Computacional da UNESP

06/March/2007
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Timeline and Milestones

ldentify suppliers, promote the bid and buy hardware

Hardware delivery, installation, basic configuration (0%
and network], and first tests

Integration of the local resources (M5, NFS, Candor)

T

9 10 11 12 13

14 15 16 17 18 19 20 29 22 23 M4

Grid integration of local clusters (Tier 0 and 1
certification and authentication)

Implementation of client services at the local clusters
and tests of submission and monitering

GridUNESP VO registered at 05G. Administration
services and Integration into the GridUNESP VO

Integration of Local ¢lusters [Tiers 1) in the GridUnesp
VO and user certification. Test job submission.

Development of interface [Portal) for the research group
application to run their jobs in GridUNESP

Ler gridUNEesP

06/March/2007

Programa de Integracao da Capacidade
Computacional da UNESP
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Data Center Floor Plan

I.} ¥ . ¥ . . “ o L / -
1 . ¢ - . .

g . @? mun_rramac[m v A X
L - Nl -

.?\&.m- S T ...}h..—- -,‘-ﬂm_-—' e

Data Center

e : Coordenacao
Cluster ;' . = =]

B 0]

i Técnica

¥,
Portaria Convivéncia

rl' 4 g ’ y ‘..'-'. J ./’. 1 n m 2 ¥ |
| VYA,
v/ Coffee
J S M Break
z r _,,-’.’ Ad.,l T, . ' -

ditério / Treinamento / Vldeoconferencia g . ~
) i K -
= - ‘i‘i'._?.i Ll w.;'r -
MI][IIHHD[BI; R |
| 3 z _ 1 \L_ p S o ; | i I&gu.ﬂ“_l.. e ;
AP 5t 4 1 % ih. o WL ? 500 square feet L {?

Programa de Integracao da Capacidade

Computacional da UNESP
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Challenges

 The implementation the physical infrastructure is the *
first and easiest step.

« The real challenge is to make GridUNESP a really
useful infrastructure for all the research groups of the
university:

— Deploy a network connection compatible with the Grid
requirements

— Provide 24/7 support to the system

— Provide training to the system managers and researchers
— Implement a portal for job submission

— Provide permanent support to users

— Incorporate new computing resources

E@ﬁmunesp

Programa de Integracao da Capacidade
Computacional da UNESP
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E-Infrastructure shared between Europe
and Latin America (EELA)

* Purposes:

— Bridge consolidated e-Infrastructure initiatives in Europe and
emerging ones in LA and establish a collaborative network
Set up the structure for collaboration network
Implement support mechanisms
Establish policies for sharing the e-Infrastructure
|dentify new areas of collaboration and partners, both in Europe and LA

— Help to leverage e-Infrastructure in Latin America
Implement basic mechanisms for an interoperable e-Infrastructure
Set up a testbed, establish VO’s and support developers and users

— Promote a sustainable framework for e-Science in LA
|dentify research communities and applications
Support dissemination efforts

Define a roadmap for a consolidated e-Infrastructure in LA

06/March/2007 Open Science Grid Consortium All Hands Meeting 29



EELA Partners & Budget

- -
e

; - e .

X =
T L

F
-
# "-'E' -
i |
Pl T
- T
o = % =~
= 1

Total Budget
€26 M (EC. €1.7 M)
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2008: EELA-2 (Budget =

« Participating countries
— Europe:
France, Italy, Portugal, Spain
— Latin America:

Argentina, Brazil, Chile, Colombia,
Cuba, Ecuador, Mexico, Peru, Uruguay,
Venezuela

* Networking Activities
— Management of the IP
— Dissemination and Community
Building
— Training
Set-up and Management of a training
infrastructure and material repository

Delivery of training and induction
courses

— Application and Community Support

Support for Bio-medicine, Climate, e-
Education, Earth Science, Physics, e-
Government communities

06/March/2007

€4-5M)

« Joint Research Activities
— Development of Services for
Applications
Middleware interoperability
Applications’ requirements collection

Development of Grid and Network
Services for Applications

« Service Activities
— Grid Operations, Support and
Management
Management and coordination

Grid Deployment, Site Certification and
Operations

Users’ Support, including VO Services
— Network Resource Provision

Overall networking coordination

Network Operations Centre

End-to-end Service Level Agreements

Liaison with Network Providers

Open Science Grid Consortium All Hands Meeting 31



What about a similar initiative from OSG?

— Bridge e-Infrastructure initiatives in US and Latin America

Establish support mechanisms for LA initiatives

Promote exchange of experts / developers / users

Provide training for newcomers

|dentify research communities and applications

Promote the OSG framework for e-Science in Latin America

— How we could help:

06/March/2007

Look for joint financial support, e.g. NSF-FAPESP partnership

|dentify partners in the IT industry for hardware deployment

|dentify new communities and applications for sharing the e-Infrastructure
Implement the necessary infrastructure for training: Educational Grid
Gather talented students through a Grid training program

Organize a Summer Grid School in Brazil (inauguration of GridUNESP?)
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