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NPU Cores Are Underutilized When Serving ML Inference Services
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Identifying Compatible Workloads with Clustering-based Collocation Mechanism
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Put It All Together
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Lightweight Tensor Operator Preemption
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Evaluation

Implementation
Trace-driven simulator 

based on Google TPU
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Evaluation

Implementation
Trace-driven simulator 

based on Google TPU

Benchmarks
MLPerf v2.1 and

TPU Reference Models

Experimental Setup

• PMT: Preemptive Multi-tasking at NPU core-level

• V10-Base: SA/VU-level scheduling w/o operator preemption

• V10: SA/VU-level scheduling w/ operator preemption
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Utilization Improvement of NPU Cores with V10

V10 Delivers 1.64x Utilization Improvement for NPU Cores
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Throughput Improvement for DNN Inference Workloads with V10
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V10 Achieves 1.57x Throughput Improvement for Multi-tenant DNN Workloads
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V10 

Summary

21

Architectural Support for

Fine-grained NPU Sharing
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V10 

Summary

21

Architectural Support for

Fine-grained NPU Sharing

Improved NPU Utilization by 1.64x

Clustering-based Collocation

Mechanism for ML Workloads
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Thank you!

Yuqi Xue

yuqixue2@illinois.edu

Systems Platform Research Group

Yiqi Liu    Lifeng Nai    Jian Huang
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