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NPUs are everywhere — but Linux still treats them like exceptions



Context & Scope of This Talk

→ Observations are based on real-world edge deployments using SoC and PCIe NPUs

→ Focus is on inference-time behavior, not training frameworks

→ Comparisons include upstream Linux and vendor kernels/drivers

→ Goal is not to propose a solution, but to highlight emerging gaps

...Examples shown are illustrative, not exhaustive.
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What Linux Does Well for NPUs?
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From kernel’s POV, LLM I/O is just userspace buffers
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Linux Compute Accelerator System  ⟶ NPU

Accel Core

rocket qaic

RK3588 QCAI

/dev/accel

TFLite delegate

⟶ device class (/dev/accelX)

⟶ fops glue

⟶ drm_ioctl, drm_file, drm_gem

⟶ open the device – not what the device does?

⟶ TensorFlow Lite delegate works? then
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drm/accel ⟶ TFLite Works. Vision Tolerates. LLM Exposes Gaps.

Accel Core

TFLite

etnaviv

/dev/accel

rocket

RK3588

⟶ fixed model graph

⟶ known tensors

⟶ static memory

⟶ LLM workloads
expose need for

job queues

execution contexts

scheduling hints

persistent allocations
⟶ vision models works, need strong userspace



Why Vendor NPUs Work Today: 

libdrm opengl

/dev/mali/dev/fb

drm driver

display
engine

DRM Core



Why Vendor NPUs Work Today: Complete Stacks Inside DRM

libdrm opengl

/dev/mali/dev/fb

drm driver

display
engine

DRM Core

Vendor NPU stacks resemble early DRM-era GPUs

rknpu

RK3588

/dev/npu

vendor-toolchain



Why Vendor NPUs Work Today: Complete Stacks Inside DRM

libdrm opengl
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drm driver
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Vendor NPU stacks resemble early DRM-era GPUs
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Aspect drivers/accel vendor npu

Job model IOCTL only Explicit jobs

SRAM invisible explicit

Persistence none managed

Scheduling userspace driver

Vision/Sound tolerate works

LLM viability constrained works

Verdicts: drivers/accel vs vendor npu



What Would a First-Class Linux NPU Subsystem Need?

→ Explicit job abstractions

→ Execution contexts

→ On-chip memory visibility

→ Persistence & residency

→ Scheduling hints (latency vs throughput)

...This mirrors the early evolution of DRM for GPUs.



Thank You
Question?


