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CPU/GPU 3Z¥53BF3RHYEE

Loop 5 for j.=0:n—1 steps of n.
jczjc :jc—i—nc—l
Loop 4 for p.=0: k—1 steps of k.
Pc:pc :pc+kc—1
B(Pe¢, Je) — Be // Pack into B
Loop 3 for i.=0: m—1 steps of m,
Le=1c :tet+me—1

A(Z:,Pe) = Ac // Pack into A.

// Macro-kernel

Loop 2 for j,=0:n.—1 steps of n,
TIr =j'r' . jr‘le—l
Loop 1 for i, =0: m.—1 steps of m,

I'r:i'r' : i'r+m'r_1

// Micro-kernel
Loop 0 for k. =0:k.—1
Cc (Ir, jr)
+= Ac(I'r‘, k'r‘) Bc(k'r', Jr)
endfor

endfor
endfor

endfor
endfor
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Fast Fourier Transform [mathieu, ICLR 2014]
Pro : TTEEM O(N§NF) to O(Nglong,Ny)
Con : IEINAFFEZIE

Strassen [Cong, ICANN 2014]

0';3’! R Kerne

Pro : itEEM O(N3) to O(N%807) Im2Col&SiE

Con : F{ERE R
Winograd [Lavin, CVPR 2016]

Pro : 3x3%/NEFEF2. XENME

Con : ERHMNBENRERE , SHENKERERITSIRA/N Winograd&i&y
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> CPU : SIMD / Vector I§<
> GPU : SIMT / Tensor {§%
> NPU : SIMD / Tensor . Vector I§<

- AAEINRFERERIR T |, BRIVt ERARHTITEZEI MACs 1TE&
o NFHEKELFEFITE (e.g., 512bits per cycle, perform 64 8-bit MACs vs 16 32-bit MACs)
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HMMA FP16 or FP32 FP16 FP16 FP16 or FP32
IMMA  INT32 INT8 or UINT8 INT8 or UINT8 INT32
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HMMA FP16 or FP32 FP16 FP16 FP16 or FP32
IMMA  INT32 INT8 or UINT38 INT8 or UINT8 INT32
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&4 Hardware
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