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Review: Deep Learning Fundamentals

1. B — ML

2. EXMALERR

3. -L-'—%*%g#%%ﬁ*yi%ﬁ . derror derror derror derror derror
dw; dw, dws dw, dwe ‘
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Implement a simple neural network

AURSEM S A2 H F IR ?

for (int n = 0; n < o_n; ++n) {
for (int ¢ = 9; ¢ < o_c; ++c) {
for (int j = 0; j < o_h; ++j) {

v

1
2
3
4 for (int 1 = 0; i < o_w; ++1i) {
5 %nt d_start = n x i_c *x i_h *x 1_w + J % 1_w + 1i;
o 6 int temp = 0;
7 for (int kk = 0; kk < k_c; ++kk) {
= 8 for (int kj = 0; kj < k_h; ++kj) {
9 for (int ki = 0; ki < k_w; ++ki) {
10 int k_idx = kk x k_h % k_w + kj *x k_w + ki;
1 int d_idx = d_start + kk *x i_h * i_w + kj * i_w + ki;
- 12 temp += inputs->datald_idx] * kernel->datalk_idx];
14 }
16 res[n *x o_c *x o_h * o_w + j *x ow + 1] = temp;
FC_1 17 }
18 }
19 }

o

5
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Implement a simple neural network
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for (int i=0;i<row;i++)
for (int j = 0; j < k_h — mod_row; j++)

{

}

pad_map[i].push_back(map[il[col - 11);

for (int j = 9; j < k_w - mod_col; j++)

{

pad_map.push_back(pad_map[row - 11);

for(int 1=0;i<out_row;i++)
for (int j = 0; j < out_col; j++)

{

int start_x = jxs_w;
int start_y = ixs_h;
vector<int> temp;
for(int ii=0;ii<k_w;ii++)
for (int jj = 0; jj < k_h; jj++)
{
temp.push_back(pad_map[start_y + jjllstart_x + iil);
}
sort(temp.begin(), temp.end());
res[1][j] = temp[temp.size() - 1];

AN MEGPUL ?
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Implement a simple neural network
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floatx conv(float *ximage, float *xweight, s*xargv){...}

floatx relu(float *ximage, *xargv){...}

floatx maxpool(float *ximage, **argv){...} ﬁﬂ{ﬂ%ﬁgéﬁ, \E}EEF' ?
floatx fc(float *ximage, *kargv){...}

floatx softmax(float ximage, *xargv){...}

int main(){
std::memset(image, 220 * 220 * sizeof(double));

conv@ = conv(image, ...)
relud = relu(conv@)
maxpool® = maxpool(relu®) ;Zn'fﬁ_[quflj_lb}ﬁﬁ%? ?

convl = conv(maxpool®)

relul = relu(convl) VAV /AY AL
maxpooll = maxpool(relul) yu{q{ﬁuﬂ‘ﬂp‘(‘ﬁj 1tﬁ£_’] ?
fco = fc(maxpooll)

fcl = fc(fco)

softmax = softmax(fcl)

return softmax
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Few questions Al framework wants to answer

Riim (EERR )
B8F (#UTHE)
XS (EFSE)
faim ( BR5tHEX )

 ARFENREA—NREFIRE ?

: ERIEENE AR TR Z A ?
A B, ESRUREKRSIER ?

: A E— N B FIEEARRRINRRE L ?

Z{THT A EEBE AR EMSREHR TR ?
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Example : An extreme calculation method

- FAERIES ML —MRERNTTRIIE

, D =
np.
np.
np.

N K X 2

oo
nnn

np.

grad c
grad b
grad_a
grad z
grad x
grad y

numpy np

4

random.randn (N, D)
random.randn (N, D)
random.randn (N, D)

X *y
a + z

sum (b)

grad ¢ * np.ones((N, D))
grad b.copy ()

grad b.copy ()

grad a * y

grad a * x

8 Huawei Confidential. Ascend & MindSpore
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Example : An extreme calculation

- FAERIES ML —MRERNTTRIIE

import numpy a5 np

, D=3, 4

np.random.randn (N, D)
np.random.randn (N, D)
np.random.randn (N, D)

X *y
a + z
np.sum(b)

0o
nnn

Efficiency

Huawei Confidential. Ascend & MindSpore

grad _c
grad b
grad_a
grad_z
grad x

grad y

method

1.0

grad ¢ * np.ones((N, D))
grad b.copy ()

grad b.copy ()

grad a * y

grad a * x

Python-like

Flexibility
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Example : Another extreme calculation method

- NEAERENPUINEIZS M — 1 S ERRTTEE

xx1lib

X, y = load data()

y = xxlib.resnetl52 (x)
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Example : Another extreme calculation method

- NEAREENPUINRIRE EEM— S EMEHITEE

import xxlib
X, y = load data()

y = xxlib.resnetl52 (x)

Efficiency Flexibility
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The role of Al frameworks

AN e BSAIE S E =2 4hE
O T (MT
AIEZRfZIG
R IR FaiEO VA R RINIT
SRS < =, NVIDIA.
Ascend oneAPI CUDA
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Al Framework Propose
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