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@ Start up: 1990 at IAG/USP
® Research: 50 MsC/PhD Thesis in 15 years
@ First production use of NWP at Brazil
® Production: Services to the society

® Research disseminated local, specific
versions
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@ National Program in HPC (Finep)

® To Induce hardware and software HPC
industry and to spread HPC use in Brazil

® First target: Regional Weather Centers
® Selected Architecture: PC Clusters

® 1995 — 1997: Support Academic Hardware
Development Projects

® 1997 — 2000: Transfer knowledge to
iIndustry

® 2001 — 2004: Hardware industry
established
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@ RAMS Project (1999 — 2001, Finep)

@ Software arm of HPC National Program

® Joint work Elebra, ASTER, IAG/USP,
IME/USP, LNCC

® Technological domain and national support

@ Better Forecast quality in tropical
regions

@ Better software quality

® Focused on Commodity Cluster
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® BRAMS Project (2002 — 2003, Finep)

@ Software arm of HPC National Program

® Joint work CPTEC/INPE, ATMET,
IAG/USP, IME/USP

@ Fulfil RAMS project goals, plus
® Execution time reduction (scalar optimization)
® Binary reproducibility
® Operational suite
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@ Flexibility is central (due to research)

& Keep as many methods in the code as possible
e User-selection Convection, Radiation, Microphysics, etc..

@ Use input switches to select methods at run time
@ On some cases, multiple switches for a method
e Just too many input switches combinations

® Results:

e Very flexible code, but

# Some switch combinations do not work...(array bounds, initialization,
inconsistencies)
® |mpossible to optimize and to guarantee correctness
® Reproducibility redone 4 times
# Keep finding bugs as of today...
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Environmental model for CPTEC

CATT-BRAMS = BRAMS +
® CARMA Radiation Module
® Biomass Burning Module
@ Pollution Diffusion Module + ...

Have to move from PC clusters to NEC SX-6

Results:

® Vectorizaton becomes a central issue

¢ 150 MFlops/Processor on early 2004; 600 MFlops/Processor on late 2005

# References: Global model (3500 MFlops/Processor); ETA (1200 MFlops/Processor)
@ Parallel Efficiency becomes a central issue

®# Shared Memory parallelism not exploited

# Dynamic Load Balancing is badly needed
® Bugs are a nightmare

e SX @svery peaky at run tme
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® Software i1s a Product of CPTEC

@ High Performance Group at CPTEC
® 12 persons (6 CS PhD + 2 Meteo PhD)
® 5 models for internal use

® 1 model to disseminate to large audiences
(second one Is due this year)
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® CPTEC - IAG - UFCG — UFRJ - FURG (Finep)
@ Dally production feedbacks research and maintenance

® BRAMS becomes Free Software

@ Web site ( ms) for sw distribution,
documentation, input data and discussion list

® Results:

® Increases user’s pressure for documentation, software quality
and efficiency

®# BRAMS execution time is quoted against other models
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CPTEC — LAC/INPE — UFRGS (Finep)
50 years climatology over South America

3 clusters spread over Brazil, accessible by a portal
® Year-long runs; restart by history file
@ 3 regions of Brazil
@ 3 starting dates

Portal tests three grid middleware schemes over time

Results:
@ Binary reproducibility with (or without) history files is central
® More bugs ...
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UFCG - CPTEC — FUNCEME (Finep)

Portal to cascade.:

® 2 atmospheric models (BRAMS and RSM)
@& Hydrological models (grid enabled)

@ Risk Analysis models (grid enabled)

Used by state authorities (water usage)

BRAMS extensively used for weather and climate
forecast, assimilating CPTEC

Results extensive use and test of BRAMS



®BRAMS Is:

@ established
@ widely spread over Brazll

@ on Its way to be a
community model



