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In this talk, we explore current trends affecting supercomputers (TOP500) 
and highlight case studies of large jobs at Samsung Advanced Institute of 
Technology (SAIT).
For Molecular Dynamics (MD) and Density Functional Theory (DFT) 
simulations, we use GPUs instead of CPUs for improved simulation 
speed up to 300 times.
In addition, we optimized a large language model (BERT) and we can 
overlap between computation and communications. Using a hyper-
parameter auto-tuning method, we can enlarge the batch size and 
achieve the best time-to-result of BERT training on MLPerf Traning v1.1 
and v2.0 when we use 1024 NVIDIA® A100 GPUs. 
(https://github.com/SAITPublic/).
Lastly, we also propose an OpenACC extension for Processing-in-
memory (PIM) and some results of Processing-near-memory(PNM).
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