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Abstract: Large—scale vector storage systems serve as the core infrastructure for efficiently storing and retrieving high—dimensional repre-
sentations of massive unstructured datasets. To address the memory capacity bottlenecks and cost pressures arising from the explosive
growth of data volumes, the evolution of large—scale vector indexing and retrieval systems is reviewed. In—memory graph—based and
clustering—based indexing methods are first outlined. Then, vector quantization, solid—state drive (SSD)-based index architectures, and het-
erogeneous storage—computing hardware acceleration for billion—scale and even larger datasets are examined. These approaches are com-
pared in terms of accuracy, latency, throughput, construction/update costs, and resource overhead. End—to—end collaborative optimization
between vector retrieval and Retrieval-Augmented Generation (RAG) is further discussed. Finally, applicable workloads, major bottlenecks,
and future research directions are summarized.
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