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tivation

e Larger models for increased realism

- 3D
— Particle shapes
— Range of particle sizes

e Single CPU peak performance 1-5 GFlops, doubling every
18 months

e Parallel Computers: tens of GFlops to several TFlops, dou-
bling every 12 months




sic design decisions

e Object oriented (C++)
e Message passing architecture (MPI)

— easy to maintain and extend
— portable (IRIX, Linux, Compaq True64, Windows)
e Split into front-end (GUI, Parser, ...) and backend (compu-
tation)
—run backend on HPC

— front-end on Desktop PC/Workstation or high end visual-
ization system

— attach and remove front-ends dynamically to running back-
end




rallelization

e Modified Master/Slave model

e Geometric partition of the model

e Shared boundary particles

e Force computation completely local

¢ Position of shared particles exchanged once per time step




nchmarks

e Measures of parallel performance

— Parallel runtime ¢p

— Speedup S = tp/tg (ts serial runtime)

— Parallel efficiency E = S/n (n number of CPUS)
e Benchmarks

— regular triangular lattice of particles
— various problem sizes

— constant total problem size

— constant problem size per CPU




nstant total problem size - runtime
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nstant total problem size - speedup
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nstant total problem size - parallel efficienc
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gle CPU performance

Particles x Timesteps/ second
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nstant problem size per CPU
parallel efficiency

Constant Problem Size per CPU
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onstant problem size per CPU - runtime
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nstant problem size per CPU
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arge” Benchmark

e constant problem size per CPU

e 256 x 256, wave propagation

e testing primarily force computation and integration
e SGI Benchmarks

—run on 128 CPU SGI 3800 (SGI)
—using 1-120 CPUs

e Compaqg Benchmarks

—run on 128 CPU AlphaServer SC40 (VPAC)
—using 1-25 CPUs (loaded system)
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nclusions

e New implementation of the LSM enables use of large parallel
computer systems for the simulation of large models

e Program design (C++,MPI) provides flexibility and portability

e Very good scalability can be achived on different computer
architectures
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