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Motivation for Joining the LUMI Hackathon

Optimizing SPH-EXA for AMD GPUs

Performance of the most time consuming 

kernels on a single Nvidia A100 GPU.

Performance of the most time consuming 

kernels on a single MI250X GCD.
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SPH-EXA: Plan for LUMI Hackathon

Optimizing SPH-EXA for AMD GPUs

• Optimize per function for:

• Increasing the arithmetic intensity

• Increasing the performance

• Porting Nuclear-networks computations to GPU

Function Name Percentage of time 

per time-step

momentumEnergy 22.24%

gravity 35.63%

iadDivvCurlv 11.18%

AVSwitches 10.12%

veDefGradh 8.49%

xMass 7.47%

Total 95.14%
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SPH-EXA: LUMI Hackathon Improvements Tried

Optimizing SPH-EXA for AMD GPUs

• Use rocm/6.2.2 instead of rocm/6.0.3

Function Name Rocm/6.0.3 Rocm/6.2.2 Performance Increase

momentumEnergy 5.45 5.47 -0.37%

gravity 8.73 6.91 20.85%

iadDivvCurlv 2.74 2.72 0.73%

AVSwitches 2.48 2.36 4.84%

veDefGradh 2.08 2.06 0.96%

xMass 1.83 1.84 -0.55%
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SPH-EXA: LUMI Hackathon Improvements Tried

Optimizing SPH-EXA for AMD GPUs

• Use rocm/6.2.2 instead of rocm/6.0.3 

• Reduce conversion instructions 
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SPH-EXA: LUMI Hackathon Improvements Tried

Optimizing SPH-EXA for AMD GPUs

• Use rocm/6.2.2 instead of rocm/6.0.3 

• Reduce conversion instructions 

• Using _launch_bounds_(256,1) in the kernels increased the performance of 

momentumEnergy function 

Function Name Rocm/6.0.3 Rocm/6.2.2 (launch_bounds) Performance Increase

momentumEnergy 5.45 3.69 32.29%

gravity 8.73 6.91 20.85%

iadDivvCurlv 2.74 2.73 0.36%

AVSwitches 2.48 2.37 4.44%

veDefGradh 2.08 2.06 0.96%

xMass 1.83 1.84 -0.55%
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SPH-EXA: LUMI Hackathon Improvements Tried

Optimizing SPH-EXA for AMD GPUs

• Use rocm/6.2.2 instead of rocm/6.0.3 

• Reduce conversion instructions 

• Using _launch_bounds_(256,1) in the kernels increased the performance of 

momentumEnergy function 

• _restrict_ did not have any effect on momentumEnergyKern when used in all 

const pointers 

• __builtin_nontemporal_load or store did not seem to affect at least these are not 

used everywhere to check. 

• float2 tried on xmassgpu kernel and performance didn’t improve 
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SPH-EXA: LUMI Hackathon Improvements Tried

Optimizing SPH-EXA for AMD GPUs

256

32

220



SPH-EXA: LUMI Hackathon Improvements Tried

• Updated thread and block values

Function Name Rocm/6.0.3 Rocm/6.2.2 (launch_bounds) Performance Increase

momentumEnergy 5.45 3.09 43.30%

gravity 8.73 6.78 22.34%

iadDivvCurlv 2.74 2.51 8.39%

AVSwitches 2.48 1.89 23.79%

veDefGradh 2.08 1.91 8.17%

xMass 1.83 1.6 12.57%



SPH-EXA: LUMI Hackathon Improvements Tried

• Updated thread and block values 



Where are we now?

• AMD MI250X vs Nvidia A100

Function Name MI250X 1 GCD A100 MI250X 2 GCDs

momentumEnergy 3.09 1.51 1.54

gravity 6.78 6.82 6.92

iadDivvCurlv 2.51 1.17 1.28

AVSwitches 1.89 1.06 0.95

veDefGradh 1.91 0.95 0.95

xMass 1.6 0.83 0.8
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