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This talk will focus on challenges and opportunities in designing converged middleware for HPC, AI (Deep/Machine Learning), Big Data, and Data Science. We will start with the challenges in designing runtime environments for MPI+X programming models by considering support for multi-core systems, high-performance networks (InfiniBand, RoCE, Slingshot), GPUs (NVIDIA, AMD, and Intel), and emerging BlueField-3 DPUs. Features and sample performance numbers of using the MVAPICH libraries over a range of benchmarks will be presented. For the Deep/Machine Learning domain, we will focus on MPI-driven solutions (MPI4DL) and Mix-and-match Communication Runtime (MCR-DL) to extract performance and scalability for popular Deep Learning frameworks (TensorFlow and PyTorch), large out-of-core models, Bluefield-3 DPUs, and parallel inferencing. Finally, we will focus on MPI-driven solutions to accelerate Big Data applications (MPI4Spark) and data science applications (MPI4Dask) with appropriate benchmark results will be presented. 
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