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BT ( Loop Unrolling )
B IR (loop tiling )
fESRERF (loop Reorder ) B 1EIMIUY ( Loop Optimization )
1EIAEEE (loop Fusion )
&¥4R/45 (loop Split )

MAE{ ( Vector) ;

SKEBAY, ( Tensor ) - IS (Instructions Optimization )
{FIEIR ( Latency Hiding ) ] \\ o

Fi#E5SEC ( Memory Allocation ) _:_ FrEtee ( Mertigry Optimization )
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TR EFF Loop Unrolling
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TEIEFH Loop Unrolling

for j = 1,2 % n
for i = 1,m
A(j) = A(j) + B(i)
endfor
endfor

# After Unrolling

for j = 1,2 % n by 2
for i = 1,m
A(j) = A(j) + B(i)
A(j+1) = A(j+1) + B(i)
endfor
endfor
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B IR Loop tiling
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TEIRR Loop tiling

Loop Tiling IEHIZEHEER— Cache FEEAE LT | EEBRRBHERGATE cache H,
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Ali, ) access pattern
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B(i, j) access pattern
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TBIRIR Loop tiling

v for j =0, n
v for i =
A(i) += B(j)
endfor
endfor

for j_i = j_o, j_o + T:
A[i] += BI[j_il
endfor
endfor
endfor
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Question ¢

- —hE4hE CPU/GPU/NPU £8ESRER | TilingMaRIR2ISRER ?
- AlRIFRSEERNIERKE | IKREVBIEAIKHMESR | ATMHEIZREFEESA S ?
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TEIREHE Loop Reorder
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TEIREHE Loop Reorder

for 1 =1, n
for j =1, m
A(i,j) = B(i, j) % C(i, j)
endfor
endfor

# After Reorder

for j=1, m
for 1 =1, n
A(i, j) = B(i, j) * C(i, j)
endfor
endfor

14 Huawei Confidential. Ascend



http://www.hiascend.com/

& RS Loop Fusion
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& RS Loop Fusion

for i = 0, n
A(i) = a(i) + b(i);
c(i) = 2 % a(i);
endfor
for i=1, n -1
D(i) = c(i) + a(i);
endfor

# After fusion

A(0) = a(0) + b(0);
c(0) = 2 x a(0);
A(n - 1) =a(n -1) + b(n - 1);
c(n - 1) =2 % a(n - 1);
for i=1, n -1

A(i) = a(i) + b(i)

c(i) = 2 x a(1i)

= c(i) + a(i)

endfor
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&R Loop Split

D EERRFEADTRS MER , AILMESFRANEASER , D ATFHERISFEEER.
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TEIRIRSS Loop Split

for 1 =0, n
A(i) = a(i) + b(i)
c(i) = 2 % a(i)
if(temp[i] > data)
d(i) = a(i)
endfor

# After Split

for 1 =0, n
A(i) = a(i) + b(i)
c(i) = 2 % a(i)
endfor
for 1 =0, n
if(temp[i] > data)
d(i) = a(i)
endfor
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