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Quantization

• Store and compute tensors at lower bit-widths
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Quantization

• Store and compute tensors at lower bit-widths


• Reduce model size


• Speed up inference



Quantization

• Store and compute tensors at lower bit-widths


• Retain similar accuracy for various tasks



Bit vs. Byte Quantization
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Quantization

FP32

Model 1: INT8
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Model 2: INT2

Does Model 2 run faster than Model 1? 

On specialized hardware, YES.

But on ARM, NO.



Existing Works

Bit-width Package Instructions

INT{1-7} Riptide bitwise OPs, popcount
bitglue, bitpack

INT8
TFLite gemm(im2col)

QNNPACK SMLAL



Existing Works

Overhead

Bit-width Package Instructions
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<latexit sha1_base64="VMORmhHG7EMqduRuaAPEPDvCXc0=">AAAB6XicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjceAF49RzALJEHo6NUmTnp6hu0cIQ/7AiwdFvPpH3vwbO4vg+qDg8V4VVfXCVHBtPO/dKSwtr6yuFddLG5tb2zvl3b2mTjLFsMESkah2SDUKLrFhuBHYThXSOBTYCkeXU791h0rzRN6acYpBTAeSR5xRY6Wb7qRXrnhu9cyzIL+J73ozVGCBeq/81u0nLItRGiao1h3fS02QU2U4EzgpdTONKWUjOsCOpZLGqIN8dumEHFmlT6JE2ZKGzNSvEzmNtR7Hoe2MqRnqn95U/MvrZCa6CHIu08ygZPNFUSaIScj0bdLnCpkRY0soU9zeStiQKsqMDadkQ/j8lPxPmieuf+7616eVWm0RRxEO4BCOwYcq1OAK6tAABhHcwyM8OSPnwXl2XuatBWcxsw/f4Lx+ANRPjY8=</latexit>
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Existing Works

Serious cache misses 
Underutilization of SIMD registers 

Low parallelism
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QNNPack

Register-level tiling



Problem 1: cache miss

Cache-level tiling

Register-level tiling



Problem 2: underutilized registers

 α : 8 → 12
γ : 8 → 8



Problem 3: low parallelism



Experiments

• FP-NNPACK


• BYTE-TFLite


• BYTE-QNNPACK


• BYTE-Ours


• AxWy-Riptide
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Conclusions

• Byte-quantized model runs faster than bit-quantized one on ARM


• DotProd offers a new opportunity on ARM


• For byte-quantized models, MiL beats TFLite and QNNPack


