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THE PROBLEM
EVALUATION — MEASURED ON KRIA KV260
Every new compute tile is easy to design but hard to evaluate end-to-end: the

compiler, runtime, data path, and FPGA shell are all tied to one microarchitecture. MobileBERT INT8 MobileNetV2 INT8
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THE CONTRIBUTION 14.5% 104
A compiler-defined hardware slot contract. MLIR op categories map to typed
slots behind a frozen ABI, conformance-checked against reference math, so any
conforming tile runs compiled models with no compiler, runtime, or binary change.
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IREE makes op categories reachable as named ops; FlexNPU turns them into a inary, bit-exac

checkable hardware interface.
Same binary runs both model classes — transformer and CNN.

ON-CHIP DATAPATH - ZYNQ / KRIA KV260 One compiled .vmfb, one shell; only a runtime dispatch parameter changes to
match the active array.
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L ) ) Open-sourcing the shell RTL, IREE pass, and runtime - github.com/hplp/FlexNPU
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ABl-stable contract: frozen ports - types - handshake — any conforming tile drops into a slot.



