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Abstract
--------
Big data, AI, and other data-driven applications generate massive amounts of data and create new data-discovery demands. These applications have fundamentally transformed the computing landscape, making it increasingly data-centric and data-driven. However, the performance improvement of disk-based storage systems has lagged that of computing and memory, resulting in a significant I/O performance gap. Simultaneously, data discovery necessitates new forms of data, further straining existing memory and storage systems. In this talk, we first address the challenges and solutions related to I/O systems for high-performance computing (HPC). To illustrate the state of the art of HPC I/O systems, we showcase Hermes, an intelligent, multi-tiered, dynamic, and distributed I/O buffering system. Hermes has been released as open source under the widely used HDF5 library and has demonstrated its high performance power in HPC practice. We then delve into the new difficulties and potential solutions for managing new kinds of data, such active data, metadata, inference data, under new environments, such as workflow and cloud. Finally, we will discuss the general issue of data-centric system designs and present our thoughts on computer system design in the era of AI and big data. 
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