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Problems & Ideas

Problems of step-based task orchestration on CPU-NPU:

— Step-based orchestration for GNN sampling on CPU-NPU platforms

— Existing GPU-oriented scheduling frameworks cannot adapt to the

framework that balances workloads and improves AIC units
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Task orchestration and pipeline optimization in AcOrch. Left: Computation-aware task orchestration dynamically partitions
sampling workloads between CPU and AlV for dual-path sampling, while feature gathering and training are mapped to AlIV
and AIC, respectively. Right: Two-level pipelined execution overlaps CPU-NPU and AIV-AIC computations through shared
gueues, forming a fine-grained producer—consumer pipeline that maximizes concurrency and reduces idle time.



Speedup

Main Contributions

e Contributions:
— A sample-driven orchestration framework that dynamically balances
workloads between CPU and AlV to mitigate sampling bottlenecks on
CPU-NPU platforms;

— A two-level pipelined execution model that overlaps sampling, feature
gathering, and training across CPU-NPU and AIV-AIC to maximize

concurrency;
— A shared-gueue mechanism that decouples stages asynchronously and
improves throughput stability.
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(b) AIC utilization comparison
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(a) System runtime speedup

Performance comparison between AcOrch and MindSporeGL. Left: AcOrch achieves an average 2.31 X speedup over
MindSporeGL across six real-world graph datasets. Right: With finer-grained load partitioning and coordinated scheduling
across heterogeneous compute units, AcOrch improves AIC utilization by 4.28 X on average, achieving a 52.63% increase

over MindSporeGL.



