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e Computacao em grade — preliminares

* Exemplos de projetos de computaciao em grade
* O projeto G-BRAMS

# Modelo meteorologico BRAMS

#.Previsao meteorologica e climatologia

—

-

___# Resultados do projeto

 Computacao em grade para o projeto BRAVO
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* Na estrategia militar:

Dividir para conquistar!

o Em computacao em grade:

m—

—
—

Agrupar para conquistar!
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“Grid” concept (Foster-Kesselman):

Hardware and software environment with reliable,
constant, and cheap access for the computer facilities
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Comp uta 20 em grae
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artlgo de Tan Foster

The Grid: A New Infrastructure for 21st Century Science

P H YS ‘ E S T I] |] H Y www.aip.org/pt/vol-55/iss-2/p42.htmii#fig1

FERRURRY 2002 Grid goes beyond sharing and distributing

data and computing resources:

Science portals

Distributed computing

Large-scale data analysis

Collaborative work

Computer-in-the-loop instrumentation

Scientific instruments such as telescopes,

synchrotrons, and electron microscopes generate

raw data streams that are archived for subsequent

batch processing. But quasi-real-time analysis can
THE POVER OF GRID COMPUTING greatly enhance an instrument's capabilities
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Nature — December/2000

artigo de Ian Foster

Internet computing and Emerging Grid
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Projetos: CERN Entropia network Seti
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a compunng

e

e Grid Physics Network (GriPhyN)
 International virtual data grid Lab. (iVDgL)
* Data Grid (European Union)

# High energy physics
# Biology

—

-

___# Earth observation

e Grid.org (IBM support)

(Human proteome, folding project, cancer research)
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Montage

NASA Space Act Award Winner 2006

What is Montage?

Montage is a toolkit for assembling
Flexible Image Transport System (FITS)
images into custom mosaics. Key features
for end users are:

Accuracy

Preserves spatial and calibration fidelity of input images
Portability

Runs on all common Linux/Unix platforms
Scaleability

Runs on desktops, clusters and computational grids
Availability

An Astronomical Image Mosaic Engine

News

January 5, 2007
Montage 3.0 is available
download.

Learn more about how

Montage is used in:
Science Product Generation
Quality Assurance

On-line Services

Analyzing Data

Education and Public Outreach

Open source code and user documentation available for download

Generality
Supports all World Coordinate System (WCS)
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An Astronomical Image Mosaic Engine f
NASA Space Act Award Winner 2006 &

A view of the Rho Oph dark cloud constructed with Montage from deep exposures
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[ ]
-~ Onde buscar informas

* Grid computing info centre (GRID Infoware):

http://www.gridcomputing.com/

* Wikipedia:
http://en.wikipedia.org/wiki/Grid_computing

* Open Grid Forum
http://www.ogf.org/

o —

_* Grid Computing Planet

http://www.gridcomputingplanet.com/
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e Conectividade

* Heterogeneidade
 Dispersao geografica
 Compartilhamento

~ * Multiplos dominios administrativos

“eControle distribuido
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= Objetivo:
— Testar a viabilidade do uso operacional de grades
em previsoes de clima regional

— Limites do conceito de grade

= Mecanismos:
—Jres clusters (UFRGS, CPTEC, LLAC)

= res middIeWaren GurGridGIobus, OAR)

E— £ .y
— Portal (um middleware por vez nos'tres clusters)

— Software previsor: BRAMS




= Orgaos nacionais
—INPE/CPTEC e
— INMET

= Orgaos Estaduais:
BBe7enas (dados INPE/CPTIECINMET)

e ——

"

= [niciativa Privada:
— Alguns (dados INPE/CPTEC, INMET)




Utilidade Publica: BRAMS é iInsumo
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Meodel Descripbion
Brazilian Regional Abmospherbc Modeling Sy=stam [BRAMS)

ERAME |Brazillan Regional Atmospheric Modeling Syastem) is a |
ATMHET, [MEMUSP, [AGWUSP and CFTEC/INPE, funded by Fl
Funding &Agency), aimed to produce & new versian of RAMS |
tropies, The main objactive = to pravide & aingle madal ba Bra
Weathar Centers. The BRAMS/RAMS model & &8 multipurp
prediciion model designed te simulate atmospheric cireulation
scale Trom hemispheric scales down to large eddy simulatian:
planatary Boundary |&yed
GMNU

GPL

ERA&MS is llcen=ed under the CTC-GHU GFL

BRAMS Version 3.2 is RAMS Version 5.04 plus:

e Shellew Cumulus Band Mew Deesp Convection (megs o
sevargl closures, besed on Grell &t al., .EI:"]E:I



= Previsao de Tempo:
——«Préoximos.dias.(maximo 15; tipico 5)
—-Informagoes Absolutas

= Previsao de Clima:
— Proxima estacao (4 a 6 meses)
— Informacoes Relativas

= _Previsao por conjuntos:
—_Multiplas execucoes variando dadoiinicial
. membroJe_gmwnto S_—
~— Tempo:
= Perturba o dado, avalia dispersao da previsao (probabilidade)
— Clima:
= Multiplas datas iniciais, aumenta a seguranca da média




Example of a “predictable case”

Ensemble prediction

Y (850 hPa)
ra: 20020225127Z

Diagrama "Spaguetti" — Temperatura {

CPTEC/INPE/MCT — PREVISAO DE TEMPD GLOBAL PiR ENSEMBLE — TO62L28
Previsao a partir da: 20020220127 Valido

predictability

Operational
product from
Center for >
weather 1 =
Prediction == N
and Climate ———
Studies -
BRAZIL

Eneemble Medio (15.0 graue)

Membroa do Eneemble {15.0 grausa}

Membros do Ensemble (0.0 graus) Ensemble Media (0.0 graus)

Initial
condition
perturbation

Errors of the day tend to be localized
(Patil et al, 2001)
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= Previsao de Climare reportada por desvios
‘com relacao a média pluri-anual da estacao
— A meédia é denominada climatologia
— O desvio é denominado anomalia

= Previsao do modelo sem o viés do modelo
s xequer climatologia do modeloidecadas)

“s—
————

. - - R
= Verificada com relacao ao desvio dos dados

— Requer climatologia das observacoes (décadas)
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Grals: COLA/IGES 2006-10-12-20:47 5rADS: S0LA/IGES 006-10-12-16:52

= Precipitacao JJA 2006 em mm/dia:

= Prevista e Observada



Clima: Previsao, e Obsenvacao (Anomalias)

G TR T T ETET

arAlS: GOLA/IGES 200610122051 Bralis: COLA/IDES 00E-10-12-1748

= Anomalia da Precipitacao JJA 2006 em mm/dia:

= Prevista e Observada



= Carga computacional:

~— Cluster PC com 17 processadores (1 1/0, maquina
dedicada)

— Maquina dedicada

= Carga computacional por periodo previsto:
— Por dia: 312 segundos (5 minutos)
s Por mes: 152 minutos (2,53 th_s:,)

we— Por.anendirheras’(1,25 dias)
W ="Por década: 13 dias (0,42 meses)
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= Grade para acelerar previsao do clima:
~ — Inviavelparalelizar uma Unica execucdo do BRAMS
— Paralelizar multiplas execucoes do BRAMS

= Alvo: Climatologia

— Insumo basico para a previsao de clima dos usuarios do
BRAMS
—yCalculodispendioso: 0,4 més/(década prevista x dado inicial)

INEXecucoesiseguenciaisyde 1. ano(ChHECKPOINt/restart)

G ctanCIas dE execucao simultaneas
| = 3 areas x 3 datas iniciais
= 3 middleware, um por véz




GBRAMS: Areas.do.Brasil




GBRANS: Portais
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GBRANS: Climatolegia de 10 anos:
Mernoro, 9 rejuaJ 9 rnlddlewzare
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= Demonstrou a viabilidade do uso de Grade para
previsao-do-—clima

= Climatologia de 10 anos, 3 membros, 3 areas

= Portais para 3 middleware obtiveram:

Middleware Ocupacao (Y58
GIoBtET 96

—

OurGrid 90
OAR-Cigri 87
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Os.resultados apresentados em Conferencias da area:

VecPar — Julho/2006
CCGRID — Maio/2007

Processing Mesoscale Climatology in a Grid Environment

R.P. Souto, R.B. Avila, P.O.A. Navaux, M.X. Py, N. Maillard, T.A. Diverio
[nstituto de Informatica/UFRGS — Porto Alegre, Brazil
{rpsouto,avila,navaux,mpy,nicolas.diverio } (@inf.ufrgs.br

H.F. Campos Velho, S. Stephany, A.J. Preto J. Panetta, E.R. Rodrigues, E.S. Almeida
LAC/INPE — Sao Jose dos Campos, Brazil CPTEC/INPE — Cachoeira Paulista, Brazil
{haroldo,stephan,airam } (@/lac.inpe.br { panetta,erocha,eugenio } @cptec.inpe.br

P.L. Silva Dias, A.W. Gandu
[AG/USP — Sao Paulo, Brazil
{pldsdias,gandu } (@master.iag.usp.br

International Meeting on High Performance Computing for Computational Science - VecPar
IEEE International Symposium on Cluster Computing and the Grid - CCGird
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Searching for Clusters

Y)DPHOT |

Data Analysis

Datamining

Statistics

Client Remote BRAVO Service
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We want to know the nature laws (mechanics, thermodynamics,
electromagnetism, life evolution, social behaviour, transfinite
numbers)

2. During the XX century:

We know the laws (equations), but we want to solve them.
Remarkable conquest: modern numerical weather prediction!

o —

- 3. After the XX century (our century!):

FStarting this new century, data analysis 1s occuping a central role
in the science (genomic, data mining, background cosmic

radiation 1n microwave, data assimilation).




INPE MINISTERIO DR CIENCIA € TENOLOGIA
INSTITUTO NRCIONAL D€ PESQUISAS €ESPACIARIS

Matter as a fluid

qu) —4 7ZG 0 Cosmic pressure

Adhesion term
%9 (pr)=0 | |
T
%+(\7-v*=—vq> +V - (7VV)

® ~ 1/r: the Newtonian gravitational potential
p: mass density
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Two terms for estimating:

1. Pressure function: there is a limit condition
lim__, VP =0

but VP#0 for z—> o —and it could be similar to the
radiation pressure in stelar dynamics.

2. Adhesion parameter (cosmic viscosity): there is a result for
determining it.

APS/123-QED
Weakly Nonlocal Hydrodynamics and The Origin of Viscosity in the Adhesion Model

A L.B. Ribeiro® and J.G. Peixoto de Faria’
Laboratcrio de Astrofisica Tedrica e Observacional
Departamento de Ciéneias Fratas ¢ Teenologicas

.'llu'?.l'u"f'."‘-» / ‘If' I.' fo J.{"'I- flr-f E1".'.'."-" l(r"u"'

arXiv:astro-ph/0502580 vl 28 Feb 2005



INPE MINISTERIO DR CIENCIA € TENOLOGIA
INSTITUTO NRCIONAL D€ PESQUISAS €ESPACIARIS

If the previous approach is correct, and similar turbulence dynamics can be

employed to describe the cosmological evolution, then some features found
in the turbulence in fluids must be verified.

One of this features is the -5/3 law in the inertial sub-range on the energy
sprectrum.

This can be investigate considering the potential energy computed from
available data (such as from the Virgo Consortium, for example).

1.8

O = anG2L24ﬂnr2cf(r)dr ; E(r) = i

o

Spectra should be computed for several redshift.
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Andlise Preliminar

Cubo menor: L =120 /4! Mpc

1.7x107 — 2.2x10° particulas tempo de execucdo ~ 60 h

Apenas 4 1instantaneos
z=10.0,1.0,0.1¢0.0

Efeito de borda?
L z
239.5 Mpc todos
120 Mpc 10.0
120 Mpc 1.0
120 Mpc 0.1
120 Mpc 0.0
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Percolacdo (FoF) =~ - =
Raio de percolacao L . i
Rperc= b <R> f=n/<n>=2/ b3

Escala de massas: - M(Myg) o classe oA
) < 7x1010 - - galaxias pequenas e anis
% IMC -, 2%1010Mg
2x1011—3x10!2 galaxias “normais”
Via-Lactea = 7 xI0:Mg
MS7 3 x10'2 M,
50-15k  3x10'—1x10" grupos ou aglomerados

Grupo Local 4 x10'>2 Mg
: Coma 1 x1015 Mg
> 15k > 1x101 superaglomerados

SA Local 2 x1015 Mg

f N
p
1500 2-50 VL — 10 part. (R=100-150 kpc)
250 50-15000  Gr. Local —» 55 part.
2 > 15000 SA Local — 30000 part.
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Virgo (z=10.0)
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Largest Cluster (z=0.0)
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Energy Spectra (Clusters)
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