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报告内容摘要：  
   Turbulence research is essential for understanding fluid behavior in various physical systems, such as star 
formation, atmospheric dynamics, and vehicle design. However, accurately simulating ultimate turbulence, 
where turbulence is independent of diffusivities, poses a significant challenge due to the immense 
computational power required, beyond the capabilities of current supercomputers. For example, Germany's 
largest CPU supercomputer, SuperMUC, would require 500 billion grid points and around 400 million CPU 
hours to simulate the transition to ultimate turbulence for convection. To overcome these limitations, new 
approaches are needed. In the coming years, the advancements in exascale computing hold promising 
solutions. At this moment, construction is underway for JUPITER, Europe's first exascale supercomputer, 
located at the Forschungszentrum Jülich campus in Germany. In this talk, I will introduce our recent progress 
on developing next-generation turbulence simulation tool, i.e. a flexible portable solver for multiple exascale 
computers that will work on both NVIDIA and AMD exascale computers. By leveraging the GPU-based 
exascale computer, we can push the boundaries of turbulence research, gain valuable insights, refine 
turbulence models, and drive advancements in fields where turbulence plays a crucial role. 
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