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QDD Quantum Dissipative Dynamics

Study incoherent dynamical correlations in clusters and molecules

correlations beyond mean field dynamics

dominant in far off equilibrium situations 

large excitation energies
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Speed-up results

The real-time TDDFT code “Quantum Dissipative
Dynamics” on a GPU. Accepted. Computer Physics Communications

Nvidia A100

AMD epyc 7452 

200
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Speed-up

GPUs bandwith
               Nvidia A100  1555 GB/s

Nvidia V100  900   GB/s
Nvidia RTX   416   GB/s

Na8 C3
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Performance Engineering process
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New CPU-GPU generation

AMD APU MI300aNvidia Grace Hopper
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Conclusion

● The results obtained will allow exploring new methods in physics

● To achieve good performance:

● Porting functions to GPU

● Reducing CPU-GPU communication. Already deprecated ???

● Looking forward to testing new GPU-CPU architectures
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Thank you for your attention
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New CPU-GPU generation

Nvidia Grace Hopper AMD APU MI300a
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QDD using CUDA language

GPU-accelerated libraries

Programming languages 
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Fortran to CUDA example

Fortran CUDA kernel  
Call fonction  Call fonction  
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Fortran to CUDA example

CUDA kernel  

Call fonction  

65.536 threads in 
parallel

Y

X
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Extra: GPU vs OpenMP


