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Extreme-scale Earthquake Simulation with MVAPICH



AWP-ODC Evolution &
Large-scale Earthquake Simulation
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Why High Frequency Earthquake Modeling
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AWP-ODC
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The Earthquake System Science Challenges at Extreme-Scale
Evolution of AWP-ODC
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0-2 Hz M8 Linear Earthquake Simulation, 2010
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0-4 Hz Single-surface J2 Nonlinear ShakeOut Simulation, 2016
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0-4 Hz Multi-surface Iwan Nonlinear ShakeOut Simulation, 2023
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Great Southern California ShakeOut
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Porting to Various CPU Architectures - 2010
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Porting to GPUs – 2012
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Single-GPU Optimizations - 2012 
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Computing and Communication Overlapping on GPUs - 2013
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Porting DP-Plasticity on GPUs – 2016
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Porting Iwan Model on CPUs and GPUs – 2021
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Porting to Intel Xeon Phi – 2017
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Porting Discontinuous Mesh on GPUs – 2018
Kim Olsen, SDSU
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Porting to Topography – 2019
Christine Goulet, USC
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Porting to Microsoft Azure – 2022
Co-PI: Hari Subramoni
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Porting CUDA Linear Code to HIP – 2023
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Accelerate AWP-ODC Performance with 
MVAPICH
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Communication Enhancement on CPUs - 2010
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Iwan Code Performance on TACC Frontera
module load intel/18.0.5 mvapich2-x/2.3
export MV2_USE_MCAST=0
export MV2_USE_RDMA_CM_MCAST=0
export MV2_SMP_EAGERSIZE=28673
export MV2_SMP_NUM_SEND_BUFFER=8192

module load intel/18.0.5 mvapich2-x/3.oa2
export MV2_USE_MCAST=0
export MV2_USE_RDMA_CM_MCAST=0
export MV2_SMP_EAGERSIZE=28673
export MV2_SMP_NUM_SEND_BUFFER=8192



CUDA-aware Support Enhances AWP-ODC Performance
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On-the-fly Compression on GPUs – 2021
Qinghua Zhou of DK Panda team, IPDPS’21 Best Paper finalist
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Performance Evaluation on Lonestar-6
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AWP-ODC software Engineering 
Challenges and Opportunities
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Challenges for United and Continued Software Development
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Summary and Outlook
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