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NBODY6++ FEATURES

4t-order Hermite integration

: : . Local part:
Hierarchically blocked time-steps nearby particles,
AC(Ahmad&Cohen) neighbor scheme < smaller time scale;

Global part:
further particles,
) . _ longer time scale;
Parallel implementation

GPU acceleration



CODE SUBDIVISION

TOT = REG + IRR + PRED + COMM + HOST

o REG: Regular force computation (on GPU)

o IRR: Irregular force computation Parallelized

o PRED: Particle prediction

o COMM: Communication (data moving, interprocéssors communication, synchronization, etc.)

o HOST: Serial execution part (branch decision, active particle determination, etc.)

~ O(N*); O(Npg);



PARAMETERS

Intel Xeon X5650 6-core

CPU processor 2.66 GHz
NVIDIA Tesla M2070 (Fermi)
GPU 1.15 GHz (448 cores)
6GB memory
Memory 96 GB
0OS SUSE SLES 11

Hardware environment Initial condition




Acceleration Comparison
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FUNCTION OF N

Main Parts:
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REG & IRR PARTS

Irregular Force Computation Time [sec]

Irr time per one N-body time unit
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REG & IRR PARTS
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REG & IRR PARTS
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REG & IRR PARTS
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OTHER PARTS

| TReG TIRR TPRED TCOMM THOST

TMOV: O(N148)

211 1.76 O(N*>1) . 1.21 O(N1°2)
Voo O pvNiogayy TR0 AV Nog(N)Y)
TMOV: 0(1)
Npg  O(Npg™™°)  O(Npz™"?) O(Npg %) TSUB: 0(log(Npg)) 0(1)



CONCLUSIONS

The main parts of the code (REG & IRR) have an extremely good
scaling with NPE.

As the increasing of NPE or/and N, these computational parts are not
always acted as a dominant roles any longer.

Disturbances from the running of other programs will cause a
shapely decreasing of performance.



