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I Al Compute State and Physical Infrastructure I Tensor KV Cache Concept ILayout Independent KV Cache Load

Al compute states, such as model weights and KV cache, are native KV cache tensors are stored as PyTorch DTensor in tensor-native store ,

tensors, but their identities are currently tightly coupled with physical across host memory and persistent storage vLLM Unix Sgrga?r\:esrocket

infrastructure. As models grow larger and infrastructure becomes « KV cache tensors are consumed in DTensor slices, independent of [TorchStoreConnector_V1 TorchStore Agent
distributed, elastic, heterogeneous, compute states need to move across physical deployment \

GPU and topology boundaries. -

I Vision: Tensor-Native State Plane

A tensor-native state plane maintains a logical view of Al compute state
across GPU memory, pooled host memory, remote memory, and PyTorch Tensor, DTensor Interface
persistent storage. (native tensor dimension/coordinates based read/write)
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« KV Cache tensors are stored as native PyTorch DTensors, not
as binary blocks

« KV Cache consumers load their desired slice of KV Cache tensor
based on its own TP configuration, independent of producer’s
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TENSOR-NATIVE STATE PLANE J PyTorch TorchStore-based Architecture Elesliceling ,

Compute states in native Tensor/DTensor

TRAINING INFERENCE RL AGENTS

~N

I Preliminary Performance Results

(PyTorch TorchStore Provides a Solid Foundation for Tensor KV Cache
* PyTorch native Tensor and DTensor interface, tensor resharding
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