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1 = W FIE A

1.1 SCEENE

1.1.1 KFASLLG

ALREET ENNESEILEOER, B MSFHEHRSIEETEEFET scikit-learn 3
FASCHUREER, FNEIUMER, BREEE, HENEENNT RYISes SEAAERIRAIIIAS.

1.1.2 LI EY
o« STONTIHAEREMEISEE,

o EEHE EEPEENER.
o EREREEERAIER.

o EiRVIRFINATIRIE,

1.2 fUA3SEI

1.2.1 Z%E]

SR SINEREKBNE
BIN:

from sklearn.linear_model import LinearRegression#S N\ 2 4[] |F&EHY

import matplotlib.pyplot as plt#2&E|EE

import numpy as np

TR 2 HWEERNEIEEHTIL
BN

x = np.array([121, 125, 131, 141, 152, 161]).reshape(-1,1)#x EREEFR, {EFIFIE
y = np.array([300, 350, 425, 405,496,517))#y 2EEMH
plt.scatter(x,y)
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plt.xlabel("area" ) #i7s ITEALAREIFR
plt.ylabel("price" #ZINAMALFRNTE
plt.show()
i
°
500 -
450 A
°
v
5 400 ¢
350 A L
300191 @
120 125 130 135 140 145 150 155 160
area

U3 jEA)

BN

Ir = LinearRegression()#{5 4 4[] |FHERIET I 9 RT SR
Ir.fit(x,y) HIEEIEEE_3)II145

R4 ERETIY

BIN:

w = Ir.coef_#{FfEERIAIRIER
b = Ir.intercept_#{FEIREIATELEE
print(‘FIE:",w)

print(‘EEE:",b)

B

RI=R: [4.98467124]
#REE: -274.8769665187576

BN

plt.scatter(x,y)
plt.xlabel("area" ) #i7s ITEALAREIFR
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plt.ylabel("price")#iZsINAMAATRNFS
plt.plot([x[0],x[-1]1,[x[0]*w+b,x[-1]*w+b])

i
®
500 - °
450 1
w L ]
& 400 ®
350 -
001 ®
120 125 130 135 140 145 150 155 160

area
i S iy ]

BN

testX = np.array([[130])#URHAEZA, EFRA 130
Ir.predict(testX)

i

array([373.13029447) #EEUFRNERISH ARIBB N

1.2.2 ZMHERAZESLI (T E)

£ "GRMRIAEESSIL &Ry, (EFRRYEURE In2_data.txt, TERBTEMNEEERSE
BINTEERE. 2SRRI IME A TIREL.

TE1 SAKH

BIN:

import numpy as np

import matplotlib.pyplot as plt

TR ENERH, tEEE
BN

def generate_gradient(X, theta, y):

sample_count = X.shape|[0]

# TR, RAERETE 1/m 3(((h(xMi)-yni)) xJn)
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return (1./sample_count)*X.T.dot(X.dot(theta)-y)

B8

SR

3 TENEE, BTEREuEsE
BN

def get_training_data(file_path):
orig_data = np.loadtxt(file_path,skiprows=1) #Z2B&E—{TAIRR
cols = orig_data.shape[1]

return (orig_data, orig_datal[:, :cols - 1], orig_datal[:, cols-1:])

T

4 TEMEE, VIRESE
BN

# ¥9alt 0 #H

def init_theta(feature_count):

return np.ones(feature_count).reshape(feature_count, 1)

TR

5 EMERE, EHREETRE

BN

def gradient_descending(X, y, theta, alpha):
Jthetas=[] # IBRAMNEREL I(0)RIRAES, WIEEE NEERIZITIER
# RIS, FTELESTUWEERTTI. (yhi-h(x"i)r2
Jtheta = (X.dot(theta)-y).T.dot(X.dot(theta)-y)
index=0
gradient = generate_gradient(X, theta, y) #11E15E
while not np.all(np.absolute(gradient) <= 1e-5): ##£E/NF 0.00001 BtitELLHR
theta = theta - alpha * gradient
gradient = generate_gradient(X, theta, y) #i+EEE
# TTEHIRCRE, FTEESTRMEZERITTT(yNi-h(x"i)"2
Jtheta = (X.dot(theta)-y).T.dot(X.dot(theta)-y)
if (index+1) % 10 == 0:
Jthetas.append((index, Jtheta[0])) #& 10 RITEICE—IRER
index +=1

return theta,Jthetas

6 ENXRE, TICIRERETCHZ
BN

HETRIRSCER AR LR

def showJTheta(diff_value):
p_x=]
p_y=Il
for (index, sum) in diff_value:

p_x.append(index)
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p_y.append(sum)
plt.plot(p_x, p_y, color='b')
plt.xlabel('steps')
plt.ylabel('loss funtion')
plt.title('step - loss function curve')

plt.show()

TR 7 ENEREH, THHEIESRIARIME
BN

#RETRSERREUE LA & HAT R ZEE

def showlinercurve(theta, sample_training_set):
X, y = sample_training_set[:, 1], sample_training_set[:, 2]
z = theta[0] + theta[1] * x
plt.scatter(x, y, color='b', marker='x',label="sample data")
plt.plot(x, z, 'r', color="r",label="regression curve")
plt.xlabel('x")
plt.ylabel('y')
plt.title('liner regression curve')
plt.legend()

plt.show()

TE8 BRERER

BN

# ENEURS

training_data_include_y, training_x, y = get_training_data("./ML/02/Ir2_data.txt")
# IRENEHRER I E AL

sample_count, feature_count = training_x.shape

# ENFTEK o

alpha =0.01

# #tatk e

theta = init_theta(feature_count)

# IRENRZHISE 0 RN

result_theta,Jthetas = gradient_descending(training_x, y, theta, alpha)
# FJEDSE
print("w:{}".format(result_theta[0][0]),"b:{}".format(result_theta[1][0]))
showJTheta(Jthetas)

showlinercurve(result_theta, training_data_include_y)

i (warning ATLAZER)

| w:3.0076279423997594 b:1.668677412281192
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step - loss function curve

800 4

600 1

400 1

loss funtion

200 4

T

T T T T T
0 2000 4000 &000 8000 10000 12000
steps

liner regression curve

4751 — regression curve

x sample data

450 4

425 -

4.00

375 1

3.50 1

3.25 4

3.00 4

1.2.3 124805
EBERIAERY, FERNERENEENNEEESHEREXIEIRS, ESRIIAMERS
HITEN.
TE1 SNk

BN

# M sklearn.preprocessing EBEE: \ StandardScaler,
from sklearn.preprocessing import StandardScaler

# M sklearn.linear_model BBE:\ LogisticRegression

from sklearn.linear_model import LogisticRegression
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£, 2 BENEIESE

BN

11l

#X: Bl MEASFIER

ty: "enEEZER (00 A, 1: 78)

X=[[2200,15],[2750,20],[5000,40],[4000,20],[3300,20],[2000,10],[2500,12],[12000,80],
[2880,10],[2300,15],[1500,10],[3000,8],[2000,14],[2000,10],[2150,8],[3400,20],
[5000,20],[4000,10],[3300,15],[2000,12],[2500,14],[10000,100],[3150,10],
[2950,15],[1500,5],[3000,18],[8000,12],[2220,14],[6000,100],[3050,10]
]

y=(1,1,0,0,1,1,1,1,0,1,1,0,1,1,0,1,0,0,0,1,1,1,0,1,0,1,0,1,1,0]

IR 3 IR

ISR, (RIES MEENREEUESEN 1, 19EN 0. HEMNERFASEF LR

KAHHEMES.
BN

ss = StandardScaler()

X_train = ss.fit_transform(X)

BENECIEEHEERE.
BN

| print(X_train)

i

[[-0.60583897 -0.29313058]
[-0.37682768 -0.09050576]
[0.56003671 0.71999355]
[0.14365254 -0.09050576]
[-0.14781638 -0.09050576]
[-0.68911581 -0.49575541]
[-0.48092372 -0.41470548]
[3.47472592 2.34099218]
[-0.32269773 -0.49575541]
[-0.56420055 -0.29313058]
[-0.89730789 -0.49575541]
[-0.27273163 -0.57680534]
[-0.68911581 -0.33365555]
[-0.68911581 -0.49575541]
[-0.62665818 -0.57680534]
[-0.10617796 -0.09050576]
[ 0.56003671 -0.09050576]
[0.14365254 -0.49575541]
[-0.14781638 -0.29313058]
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[-0.68911581 -0.41470548]
[-0.48092372 -0.33365555]
[2.64195758 3.15149149]
[-0.21027401 -0.49575541]
[-0.29355084 -0.29313058]
[-0.89730789 -0.69838024]
[-0.27273163 -0.17155569]
[ 1.80918923 -0.41470548]
[-0.59751129 -0.33365555]
[0.97642089 3.15149149]
[-0.25191242 -0.49575541]]

£, 4  HIEE

BN

#EFR Lr HREY fit HREBRI)IISMEELS 2
Ir = LogisticRegression()
Ir.fit(X_train, y)

i

| LogisticRegression()

£S5 HUETT

BN

testX = [[2000,8]]

X_test = ss.transform(testX)
print("FEFUUAME: " X_test)
label = Ir.predict(X_test)
print("predicted label =", label)
HiE TR

prob = Ir.predict_proba(X_test)
print("probability = ",prob)

i

EIMESE:  [[-0.68911581 -0.57680534]]
predicted label = [1]
probability = [[0.41886952 0.58113048]]

1.2.4 R

ASCIO(EFRIEUEEE N tennis.txt, FTEEE 14 MER, BMEAGERSERIHIRES
EEFIEK,

TER1 SN
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BN

import pandas as pd
import numpy as np

from sklearn import tree

import pydotplus

IR ENRE, LRORER

BN

#EE RR SR
def createTree(trainingData):
data = trainingData.iloc[;, :-1] # 454EEE[E
labels = trainingData.iloc[;, -1] # fR&s
trainedTree = tree.DecisionTreeClassifier(criterion="entropy") # DZERFH
trainedTree. fit(data, labels) # 1)l|lZ

return trainedTree

£R3 TBNEE, REEMIRE

def showtree2pdf(trainedTree,finename):
dot_data = tree.export_graphviz(trainedTree, out_file=None) #iFHSH 9 Graphviz &=,
graph = pydotplus.graph_from_dot_data(dot_data)
graph.write_pdf(finename) #{RFRIEIRIARE, B9 pdf

T4 ENRH, BTFEREENEE

ERELH, 18I pd.Categorical(list).codes BILUSRIRIGEIEIINAIFSTIZR, NTIEEEIEREEE
HWHEUEES.

BIN:

def data2vectoc(data):
names = data.columns[:-1]
foriin names:
col = pd.Categorical(datali])
datali] = col.codes

return data

£S5 BRREH TN

BIN:

data = pd.read_table("tennis.txt",header=None,sep="\t') #iZEV}) || Z&E
trainingvec=data2vectoc(data) #[EIEEUE

decisionTree=createTree(trainingvec) #ElEASRRY
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|showtreeZpdf(decisionTree,"tennis.pdf") HERRR

RS TEA A BRSNS E

BIRA "tennis.pdf”

X[2]<=0.5
entropy =
samples = 14

0.94

value =[5, 9
Tru/ \:‘alse
1<=15 X[0]<=0.5
entropy 0.592 entropy = 0.985
samples =7 samples =7
value =[1, 6] value = [4, 3]
3 y
_ X[3]<=0.5 _ X[0]<=15
entropy _9'0 entropy =0.918 entropy _P'O entropy = 0.811
samples = 4 samples = 3 samples = 3 samples = 4
value = [0, 4] value = value = [3, 0] value = [1, 3]
entropy = 0.0 entropy = 0.0 entropy = 0.0 eﬁt[?cg {==01'50
samples =2 samples = 1 samples = 2 sam plis 2
value = [0, 2] value =[1, 0] value = [0, 2] Valug B

/N

entropy = 0.0 entropy = 0.0
samples = 1 samples = 1
value = [0, 1] value = [1, 0]

HLEZIEENASHERRNNTRECEN. HEH XRIFERRE 3 MHIEE: BE, X0]
MRS 1 MHIETE: K8, XBIFERRS 4 MHEZE: XAH; entropy WFERRZTT =M

fB(E; samples NIFRNZT

RPHIFALL,

EeaniRsE— R, BEAMETI R 14 R4k

SRR EE, value LJ%‘%mKIEﬂJ%FﬁE AUNER, EEAIARTI R value Z5RY 5 =
B HHE, INFR "B" HIHE.

AT, WA

testVec = [0,0,1,1] # K5HE. Si82. BEE.

print(decisionTree.predict(np.array(testVec).reshape(1,-1))) #Fill

WAL

B

(&'

1.2.5 #pEEAHHER

BT jieba XFO1EEXS MG EURERILAIREMAFNHI T AR, 12BUFIE. RSV sklearn

MEsF I EPRIF RS

EGER, RIGHEENINEPHMER S /IRER A
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L1 SINEXRKEAE
BN

E3EDY

from numpy import *

from os import listdir

import codecs #FfFEEHMEIR, FAT X ARIIRIDTIRERD
import jieba# 3 315 E

import re

from sklearn.naive_bayes import MultinomialNB

from collections import Counter

from itertools import chain #F3FEREAE TS

T2 HEALIERE
TN

def segment2word(doc: str):

#M\ stop_list.txt AFRIREVZRRIE, FEAIE

doc = re.sub('[\t\r\n', ' !, doc)#EBREPESIAFRII GRS, 1T

word_list = list(jieba.cut(doc.strip())) #F8 jieba (T 17

out_str="
for word in word_list:  #flZEMBESZARHSFEIE
if word ==""'or word =="":#

continue
if word not in stop_words:
out_str += word.strip()
out_str+=""
segments = out_str.strip().split(sep="")

return segments

stop_words = codecs.open("./ML/04/stop_list.txt", "r", "UTF-8").read().splitlines()

T3 AT
BIN:

def getDatafromDir(data_dir):
doclists =[]

for doc in docLabels:

print("handling file %s is error!!" %filepath)

doclabels = [f for f in listdir(data_dir) if f.endswith(".txt') #{ZEE—ETHRHAIZ TR

try:
filepath=data_dir + "/" + doc
HXP) ISR EE AU BB A TS AL IR
wordList = segment2word(codecs.open(filepath, "r", "UTF-8").read())
docLists.append(wordList)#EE &) || ZREEHIMB AR R TSRV ER
except:
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| return doclLists

2E16TA

T4 EEs
BN

spamDocList=getDatafromDir("./ML/04/email/spam/") #XITRIRHB{EFHITSIAGME
hamDocList = getDatafromDir("./ML/04/email/ham/") #XFIEEMB{EHITIZAGME
fullDocList = spamDocList + hamDocList#fiEZHRA-AI4FAE

# NIRES, BOREMAARICH 1, IEFEBBAFRISH 0

classList = array([1]*len(spamDocList)+[0]*len(hamDoclList))

frequencyDic = Counter(chain(*fullDocList)) # 4=pkiEISTALET E B

vector =[]

for doclList in fullDoclList:
#RTHERIEM P E NI AR
topwords_list = list(map(lambda x: docList.count(x), topWords))

vector.append(topwords_list)

#4ERY, vector {ENEEAFAE

vector = array(vector)

topWords = [w[0] for w in frequencyDic.most_common(500)] #5KEXgl 500 N ERITEHIHIE.,

SIS feRy)|

BN

25

model = MultinomialNB()  #i%ENZZ I, I HE 91| AR EL
model.fit(vector, classList) #vector JJ4HE, classlist J9fRas, 1|4 NNHEFEEY

6 ALK

I
#HEEE—EH)| 2R AN E TR
datalist=[]

test_dir = "./ML/04/email/spam/"
doclabels = [f for f in listdir(test_dir) if f.endswith(".txt')]

HIEEUETR
for doc in docLabels:
try:
filepath = test_dir + "/" + doc
datalList = segment2word(codecs.open(filepath, "r", "UTF-8").read())
except:

print("handling file %s is error!!" % filepath)
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HRETTUTRERBM A hRIMARNIAIRN, SREUSHE

testVector = array(tuple(map(lambda x: dataList.count(x), topWords)))

testVector_reshape = testVector.reshape(1,-1)

HHIEE NRELH THER

predicted_label = model.predict(testVector.reshape(1, -1))

if(predicted_label == 1):
print("%s is spam mail" %doc)
else:

print("%s is NOT spam mail" % doc)

17

i

ham134.txt is NOT spam mail
ham148.txt is NOT spam mail
ham22.txt is NOT spam mail
ham5.txt is NOT spam mail
spam017.txt is NOT spam mail
spamO7.txt is spam mail
spam117.txt is spam mail
spam3.txt is spam mail
spam32.txt is spam mail

spam79.txt is spam mail

1.2.6 K-means &;%SCI)

$TE1

SN

make_blobs FAFF=4AIRSCICFIEREUESS, matplotlib FIFEUERIAAL, KMeans FBF

Kmeans ELEHIEIIZ.
I

from sklearn.datasets import make_blobs
import matplotlib.pyplot as plt

from sklearn.cluster import KMeans

FI 2 SRS

make_blobs()PTLARISRAERRER TS RIEIESE,

FIEHR, Kmean EIEEATUIBETIFSHUESER, tEER, ESLPRER Kmeans
1%, SIREEASIFEN. A ERAKER, FENSIEEESTIREER.

REIFAERIEIREIUNABN TS, BEF
HiXRIRS

Hrh, n_samples REFEAREE, n_features RNEMERLUFIEEL, BFRTEIENEE,
centers TR BIEL, random_state FRNFENIERESAIFN T, TTLABIEARAIEEE, LELZ

&, BREREIREMEEEN.
BN
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| X, y = make_blobs(n_samples=500,n_features=2,centers=4,random_state=1)

BEFERESIRENEEER.
BN

print("X BO4EE ST {}".format(X.shape))
print("y BI4EES . {}".format(y.shape))

i

X BY4EEJ9: (500, 2)
y B94EREY9: (500,)

ALAER, 1ZEEE—HEE 500 MEAR, 8 MERAREET 2 MHIE.
TE3  LHEEE

B, BERATIZEIEENERE, IS BIzEiREE R NAYRE., WEFEAIRT
IAEER 4 M ARIRSRER.

BN

fig, ax1 = plt.subplots(1)
ax1.scatter(X[:, 0], X[:, 1]
,marker='o" # IRERIARSER
,5=8  # IRERAIA/N
)

plt.show()
T
7.5
5.0 -': 31 ‘h.l. .
25 h, . :
0.0 )
w23 n .‘l{l . “ .t c.‘ﬂl'-'
| R
N R R
-10.0 a- .1' .
— ]I_2 - i.ﬂ _Ig ! 5 _|4 _,2 l'}
SRk, SRR R SRR RS, RN R
TP

color = ["red","pink","orange","green"]

fig, ax1 = plt.subplots(1)

foriin range(4):
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axl.scatter(X[y==i, 0], X[y==i, 1] # IBIEE N RB9RSLHE
,marker='0' # ®ERAIFARAERZ
s=8  # IRERAIAKN

,c=color[i]
)
plt.show()
Hid:
75 -
50 ".[-.'1- 1; *
25 DL
0.0 -
g & 'l
-2.5 1 Y v xS 2
PN .-!E: ' j:- -
5.0 A LT
_?5 4
=10.0 1
12 -0 -8 -6 -4 -2 0

£ 4 Kmeans B33

YEF Sklearn 24283 sklearn.cluster.KMeans SCI K-means 8228, BEAI S ERERRL 3 25,
=TI

n_clusters =3

clusterl = KMeans(n_clusters=n_clusters,random_state=3).fit(X)

BEREENE—MERRAIRE,
BIN:

y_predl = clusterl.labels_
print(y_pred1)

B

[0021212222002120201222212211220120202
2022212202211122202222211221202220220
2202221121122122102210020110121221122
0121212122002221002122220121120211122
0022101222222222100021022012222022100
2200211002120010212202202222022212120
2222212102021120102200002202211221222
1212212002222112120101001011222222201
0002220200200210221120112011221220012
0211222021121111002122012121222122010
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2022020210122122102112222010210002120
2222022222202202121222111222021201010

2110220222021220002]

552010

FIEDBANERIRL .
BN

centroidl = clusterl.cluster_centers_

print(centroidl)

i

[[-7.09306648 -8.10994454]
[-1.54234022 4.43517599]
[-8.0862351 -3.5179868 ]]

AR SRR,

BN

color = ["red","pink","orange","gray"]
fig, ax1 = plt.subplots(1)

foriin range(n_clusters):
axl1.scatter(X[y_pred1==i, 0], X[y_predl==i, 1]
,marker='0" #r3A9FZIK

,5=8 #EAHIA /N
,c=color[i]

)

ax1.scatter(centroidl[:,0],centroidl[:,1]
,marker="x"
,5=15
,c="black")

plt.show()

i
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®
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TS L L
-10.0 . o 0t
12 -1o -8 -6 -4 -2 0
BILAER, BUEERERMAT 3 1Mk, BN RINROARERR x T
5 FJR Kmeans B23&
ETR, BN EASERERCI Kmeans BB2E, DUREKIER N 424,

I

n_clusters =4
cluster2 = KMeans(n_clusters=n_clusters,random_state=0).fit(X)
y_pred2 = cluster2.labels_

centroid2 = cluster2.cluster_centers_

print("[E/Ly: {}".format(centroid2))

Tl

J&y: [[-6.08459039 -3.17305983]
[-1.54234022 4.43517599]
[-7.09306648 -8.10994454]

[-10.00969056 -3.84944007]]

AR ER AL
BIN:

color = ["red","pink","orange","green"]

fig, ax1 = plt.subplots(1)

for i in range(n_clusters):
ax1.scatter(X[y_pred2==i, 0], X[y_pred2==i, 1]

' #EIHIFAR

,5=8 #EARIA/N

,c=colorf[i]

)

,marker='o
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ax1.scatter(centroid2[:,0],centroid2[:,1]

,marker="x"

,5=15

,c="black")
plt.show()

i

12 -10 -8 5 4 =2 0

AILAER, BUEERERNT 410k, SMENROAERS x JR, KFRALSEHEIREER
RURIRERALEIFNHRER /9 4 SKERIEHERIRE, FILUKIL, FERSHIFARBERETiEx
AYREH.

1.3 BEE

Wal{EFS Python MZESCH] K-means &%?

1.4 RERLES
AEFTENEYSBZILIRE: TECSSANE, 2EIEUE, $UBREN, EXERLIR
REEKESHEHHE, BT skearn SLMMEBHSEFEIE L, INERFEREE(R LEITHEEFSIIE
BURMIE R (E FIRYIEAR,
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AR R R MR R EARTHR, B ERIFTa A,

3=

BWIR M. RSESEFNZENRTBIEEMFEAILIR, A OETHEIAFEER
BB DT R, IRSEAFEA M ERIWIEERSEECA. BFRIFGRBENE, AR
SRS EA B MBI RRI AR B RILE.

AT~ RRATHEREEMRR, AERTAERHITER. FRIERELE, KX
TERERIES, AEGPRIATERRE. (EEMENAIRHURREIERANER,

K ARAEIRAT]
bt : Rk KR ESER AR MR%m: 518129
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ABA HOA-ANAIEES)ZFE, ERTESRSIN HOA-A BRNF REEFE THE A EREHR
B2 PyTorch 8% MindSpore JREERHANES .

PSR

ALWISSBLOA= T

o STIo—{FH python SISIESAEMEE =7 ST T S EOIERIBENE, SAMNEE
K. BEHE. SRUME, FHERRRMLEHTIIG, SHIRcRSIHER. &k
HERENT BRSBTS NS R AR T AR E,

o  STIRTY Mindspore ST, ASTIREYEA A MindSpore (UBATEATIR OGS, EEE
MindSpore BOREFEIS, {3 MindSpore S2AE MNIST ESHEHRR]. ESAABRSHT
B,

e SCIS=7J9 PyTorch L38, ASLINRIT A PyTorch IEAER, 7EE1E PyTorch RIfER
J&. {$R3 PyToch SeRiEIf& > SE5LE.

SLIFAERT MindSpore F1 PyToch FI/MEZR, FRAIRIEE CRIBENNRFERIZERE P —

MERRHITES, BEFERDILUULSHGNERZEIRMESR.

LI BIROEIE R (I 3 it :

https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIA-
Al/V4.0/chapterd/%E6%95%B0O%E6%8DWAE%EI%IBY%86%26%EA4%BBAI%E7%A0%S1%EC%I6%87
%E4%BB%B6.rar

SEEARE S
RREAELANEEMIERE, ATEFEERABRS, HEAPEENELERUTER
14
o BEEEAH Python AHREE,
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1.1 SCEENE

1.1.1 KT
AL STEER Python SRIZIESHI NumPy FEALZESIIN— S ERISIERME ML, FHER
MNIST #EREHITIIGFNN, SN FEHRFEGINRS!.
LI B NME IR E Z INELESR AR MEAIEEE. YIS, BRETIED
BB THRESKIRN T R M 238 SCINFIE ) ISR RIS,
MNIST BIEER— I ZERNFERFRIEIES, s TABNFELFER, XEE
SHRATIGMNASZMEGLEINRBIRA, FIRFEHFRE.

MNIST ZUEEEH 0 2l 91X 10 MIFHFEREURAER, D IGEFUKERERS . JlIgE
B2 60,000 MER, MIHESS 10,000 MER., BPMEREBRE—IK 28x28 FRIIREEIR,

GBRETENO (B8) T 255 (Bf) . XEEGRENEEERINESEARHAREE (NIST)

B—NIE RENESRAY, 2B ERENERENFENFEIR, BT EEFRARAEI (0CR)
RAAERARATFTR.

1.1.2 SZ{AHfEAT
THEANERARE S, BE, XHBRATT:

|— MNIST

| | — functions.py

| | — gradient.py

| |— layers.py

| | — load_mnist.py

| |— multi_layer_net.py
| | — train_mnist.py

| | — optimizer.py

| |— util.py




S

Al SCIEE 65T
HUAWE HCIA-AI SCASIE SR T

| | — t10k-images-idx3-ubyte
| | — t10k-labels-idx1-ubyte
| |— train-images-idx3-ubyte

| | — train-labels-idx1-ubyte

RSN

train-images-idx3-ubyte: JIIZREEIGENE, ©5 60,000 3K 28x28 BERAIKEEIS.
train-labels-idx1-ubyte: iJIIZREEBIGITE, B2 60,000 NIMAJEFITE.
t10k-images-idx3-ubyte: MBKEREHGEUE, 1S 10,000 5K 28x28 {RERAIREEIR.
t10k-labels-idx1-ubyte: UIHEEEHEARES, BE 10,000 MIMATEFIRE.

mnist.pkl: 1ZHERE—MEIT Python pickle BERFFMLAIME, EEET MNIST HEEEIZ
&, KL,

train_mnist.py: RREEARBAA, JIGEER.
load_mnist.py: B SHUEINEEREAISTIL,
multi_layer_net.py:  ZEEMERISEIL,

layers.py: EHARREHITIL,

gradient.py: TTEBERERIII,
optimizer.py: BEZMHUIESEICIL.
util.py: B S EUERIR R EAISCIL,
functions.py: ZIELERRERAISEI,

1.1.3 SCISAYER(RRTE

36511527 R B S PESEAES

=1E7)12k ERII4x EISH THERE
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1.2.1 (B EER
train_mnist.oy NINEFERF, BUT:

1.2 3|

# coding: utf-8

import matplotlib.pyplot as plt

from load_mnist import load_mnist

from util import smooth_curve

from multi_layer_net import MultiLayerNet

from optimizer import *

# 032N\ MNIST EE==========

(x_train, t_train), (x_test, t_test) = load_mnist(normalize=True)

train_size = x_train.shape|[0]
batch_size = 128

max_iterations = 1000

# 13T SRR Bmm e

optimizers = {} # GUEFH, TFHEARRINEE
optimizers['SGD'] = SGD()

optimizers['Momentum'] = Momentum()
optimizers['AdaGrad'] = AdaGrad()

optimizers['Adam'] = Adam()

networks ={}  # BIFEFHENKLEEAIFE
train_loss={}  # GUERFIEIREREHI=FE

for key in optimizers.keys():

7

networks[key] = MultiLayerNet(
input_size=784, hidden_size_list=[100, 100, 100, 100],
output_size=10)

train_loss[key] =[]

# 2. R ||Sr==========

for i in range(max_iterations):
batch_mask = np.random.choice(train_size, batch_size)
x_batch = x_train[batch_mask]
t_batch =t_train[batch_mask]
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for key in optimizers.keys():
grads = networks[key].gradient(x_batch, t_batch)

optimizers[key].update(networks[key].params, grads)

loss = networks[key].loss(x_batch, t_batch)

train_loss[key].append(loss)

if i % 100 == 0:
print( "==========="+ "iteration:" + str(i) + "===========")
for key in optimizers.keys():
loss = networks[key].loss(x_batch, t_batch)

print(key + ":" + str(loss))

# 3 A== mmmm e
markers = {"SGD": "0", "Momentum": "x", "AdaGrad": "s", "Adam": "D"}
X = np.arange(max_iterations)
for key in optimizers.keys():
plt.plot(x, smooth_curve(train_loss[key]), marker=markers[key], markevery=100, label=key)
plt.xlabel("iterations")
plt.ylabel("loss")
plt.ylim(0, 1)
plt.legend()
plt.show()

1.2.2 INEEUESE

ARILIWELETE mnist BHEEELEE. (£ load_mnist REUIIEEURSE, ZRESEEIEEMN
F pickle 3{4eh, SELEENEUESERT, RFBENNEL pickle STARPH,

# N MNIST #3E

(x_train, t_train), (x_test, t_test) = load_mnist(normalize=True)

train_size = x_train.shape[0]  # IREUJIIZGER2E

batch_size = 128 # IRE batch_size
max_iterations = 1000 # IREFANIERIREL

534 load_mnist EEY
¥JFF load_mnist.py 3244,
load_mnist.py B5CEEA TN FEE:

# key_file LAFBARIZIURT 7 EUESE R B HETR
key_file = {
'train_img':'train-images-idx3-ubyte.gz',

'train_label':'train-labels-idx1-ubyte.gz',
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'test_img':'t10k-images-idx3-ubyte.gz',
'test_label':'t10k-labels-idx1-ubyte.gz'

# dataset_dir 3B RIRENSRIAI SRR S RAETIERTR

dataset_dir = os.path.dirname(os.path.abspath(__file_ ))

#save_file BT FAFERFHEAERD. ki SUHHIRIFEEIZ

save_file = dataset_dir + "/mnist.pkl"

LD

load_mnist BREZFEARGOT :

def load_mnist(normalize=True, flatten=True, one_hot_label=False):

s\ MNIST Si3EEE

Parameters

normalize : {FEIGAVEREITEMLS 0.071.0

one_hot_label :
one_hot_label /3 True BUBERT, #=&AE/ one-hot #¢HIR
one-hot £28215[0,0,1,0,0,0,0,0,0,01iX£AV%2H

flatten : EEEEGETT A—HE1A

Returns

OB, SR, WHEE, iR
# FIKTIRFEUEERRY pickle XHREFE, MRAFRE, NIEREHRERIEEETIE.
if not os.path.exists(save_file):
init_mnist()
# {78 pickle ST NNHEIESS
with open(save_file, 'rb') as f:

dataset = pickle.load(f)

L AT R R R SRS TTRAL IR

if normalize:
for key in (‘train_img', 'test_img'):
dataset[key] = dataset[key].astype(np.float32) # F5#EA np.float32 HiEZEE
dataset[key] /= 255.0 # BERRERIEN 0-1 28

if one_hot_label:  # IGFREEEIRT one-hot FiZT,

dataset['train_label'l = _change_one_hot_label(dataset['train_label'])

dataset['test_label'] = _change_one_hot_label(dataset['test_label'])

ifnot flatten:  # FIMTAUERETEAITF, FIFRISHRIF (784, ) 80, BNERA (28, 28)

for key in (‘train_img', 'test_img'):
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dataset[key] = dataset[key].reshape(-1, 1, 28, 28)

return (dataset['train_img'], dataset['train_label']), (dataset['test_img'], dataset['test_label'])

M7 load_mnist EREARPITEFBRYEBRRES:
init_mnist &Y :

def init_mnist():
dataset = _convert_numpy() # BEUBRERE(L numpy 1B,
print("Creating pickle file ...")

with open(save_file, 'wb') as f: # AT SRS A FTFF .okl 3K
pickle.dump(dataset, f,-1)  # BEIRESA\ZE.pkl X4h, STRfEBEEIRIFIZIE.

print("Done!")

_convert_numpy ]

def _convert_numpy():
dataset={}  # GIE— |38

# BHIRERETRMRFET S

dataset['train_img'] = _load_img(key_file['train_img'])
dataset['train_label'] = _load_label(key_file['train_label'])
dataset['test_img'] = _load_img(key_file['test_img'])
dataset['test_label'] = _load_label(key_file['test_label'])

return dataset

_load_label E&E4#_load_img EREY:

# IIBARE
def _load_label(file_name):

file_path = dataset_dir + "/" + file_name # B NSM{ERIEITERIZ

print("Converting " + file_name + " to NumPy Array ...")
with gzip.open(file_path, 'rb') as f:  # FJFFELRIVEUIESE

np.frombuffer():

XE— numpy BEEFRRIEREL, ATNFTEPXEE— numpy #4H.
FABSHRENX, BXNMIFFH, BRET f.read)IEBAIXHAR.

f.read():

f RELFTFFHIN NI,

f.read)@—"XHWSENGE, ATEBXHRMERIARNES, AUFHRIFINRME,

np.uint8:
8TE np.frombuffer()BREUEENAIZE T X FRVSHREROZAKRFE /D uints,
offset=8:
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XNSEIETE 7 EFHAMBITEIE A, RiZBhT & XA LAF 154,
EEFREPNE RN XATE 8 MFT, NFE 9 MNFHFIACIEEEEE.
labels = np.frombuffer(f.read(), np.uint8, offset=8)

print("Done")

return labels
# _load_img ERENLENTFN_load_label #8[E, {ERRMEEHE (BR) .
def _load_img(file_name):

file_path = dataset_dir + "/" + file_name

print("Converting " + file_name + " to NumPy Array ...")
with gzip.open(file_path, 'rb') as f:

data = np.frombuffer(f.read(), np.uint8, offset=16)
data = data.reshape(-1, 784)

print("Done")

return data

_change_one_hot_label &% :

def _change_one_hot_label(X):
T = np.zeros((X.size, 10))  # ¥IMALZE 0 FEFE T, FZIKN (X.size,10)

for idx, row in enumerate(T):

row[X[idx]] = 1 # %5 one-hot FXIRIREMEE N 1
#T=npeye(10)[X] #ALRBILBIX—aKE
return T

1.2.3 1R MRLEM

#1. IREZIMIIES, WEUERRRILES loss L
optimizers = {}

optimizers['SGD'] = SGD()

optimizers['Momentum'] = Momentum()
optimizers['AdaGrad'] = AdaGrad()

optimizers['Adam'] = Adam()

# MM RIERY
networks = {} # {RIFMILBIEEY
train_loss = {} # GIERFHEFEFARMIES T loss B

for key in optimizers.keys():
networks[key] = MultiLayerNet(
input_size=784, hidden_size_list=[100, 100, 100, 100],
output_size=10)

train_loss[key] =[]
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24T MultiLayerNet 2%

12

class MultiLayerNet:

e R RN

Parameters

input_size : AKX/ (MNIST BUER T 784)
hidden_size_list : RIEIEAVERETTEIERIFIZE (e.g. [100, 100, 100])
output_size : EIHR/N (MNIST BYER T 10)
activation : 'relu’ or 'sigmoid'
weight_init_std : ISTENERRNEZ (e.g. 0.01)

1B relu'sl'he' RIIEIR FIRTE ‘He RURIIA(E"

157E sigmoid'Ek xavier BYIEIR FIRE “Xavier BIFIIAE"
weight_decay_lambda : Weight Decay (L2 552%) HBEE
def __init__(self, input_size, hidden_size_list, output_size,

activation="relu', weight_init_std="relu’, weight_decay_lambda=0):

# IREME

self.input_size = input_size

self.output_size = output_size

self.hidden_size_list = hidden_size_list

self.hidden_layer_num = len(hidden_size_list)

self.weight_decay_lambda = weight_decay_lambda

self.params = {}

# IiaHE

self.__init_weight(weight_init_std)

# R
activation_layer = {'sigmoid': Sigmoid, 'relu': Relu}
self.layers = OrderedDict()
for idx in range(1, self.hidden_layer_num+1):
self.layers['Affine' + str(idx)] = Affine(self.params['W"' + str(idx)],
self.params['b' + str(idx)])

self.layers['Activation_function' + str(idx)] = activation_layer[activation]()
idx = self.hidden_layer_num + 1
self.layers['Affine' + str(idx)] = Affine(self.params['W"' + str(idx)],
self.params['b" + str(idx)])

self.last_layer = SoftmaxWithLoss()

def __init_weight(self, weight_init_std):
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Parameters

weight_init_std : I5TENEREZ (e.g. 0.01)
1EXE relu'sl he' BYIEN FIZIE He BIXIIAE"
FEXE sigmoid Bl xavier Y& FIRE “Xavier FI¥IIR(E"
all_size_list = [self.input_size] + self.hidden_size_list + [self.output_size]
for idx in range(1, len(all_size_list)):
scale = weight_init_std
if str(weight_init_std).lower() in (‘relu’, 'he'):
scale = np.sqrt(2.0 / all_size_list[idx - 1]) # {$5F8 ReLU HIER MHEFHIYIIAE
elif str(weight_init_std).lower() in ('sigmoid’, 'xavier'):

scale = np.sqrt(1.0 / all_size_list[idx - 1]) # {$5F8 sigmoid BYIER MEFHIFIAE

self.params['W' + str(idx)] = scale * np.random.randn(all_size_list[idx-1], all_size_list[idx])

self.params['b' + str(idx)] = np.zeros(all_size_list[idx])

def predict(self, x):
for layer in self.layers.values():

x = layer.forward(x)

return x

def loss(self, x, t):
SRR

Parameters

x: BINZUE
t: IEFtREs

Returns

iaE SESES G ]

y = self.predict(x)

weight_decay =0
for idx in range(1, self.hidden_layer_num + 2):
W = self.params['W' + str(idx)]
weight_decay += 0.5 * self.weight_decay_lambda * np.sum(W ** 2)

return self.last_layer.forward(y, t) + weight_decay
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def accuracy(self, x, t):
y = self.predict(x)
y = np.argmax(y, axis=1)

if t.ndim !=1: t = np.argmax(t, axis=1)

accuracy = np.sum(y == t) / float(x.shape[0])

return accuracy

def numerical_gradient(self, x, t):

SR (MUES)

Parameters
x: BIANEUE

t: IEFIRES

Returns

BEERENHENFHTE
grads['W1'], grads['W2'], .. 2FENNE
grads['b1']. grads['b2']. ..REERE

loss_W =lambda W: self.loss(x, t)
grads = {}
for idx in range(1, self.hidden_layer_num+2):

grads['W' + str(idx)] = numerical_gradient(loss_W, self.params['W' + str(idx)])

grads['b' + str(idx)] = numerical_gradient(loss_W, self.params['b' + str(idx)])

return grads

def gradient(self, x, t):

B (REREEEE)

Parameters
x: BINEE

t: HDiREE

Returns

5 ZENRENFTHTE
grads['W1'], grads['W2'], ..@EENINE
grads['b1']. grads['b2']. ..REENRE

\

# forward

self.loss(x, t)

5E1411
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# backward
dout=1

dout = self.last_layer.backward(dout)

layers = list(self.layers.values())
layers.reverse()
for layer in layers:

dout = layer.backward(dout)

# IRE
grads = {}
for idx in range(1, self.hidden_layer_num+2):

grads['W' + str(idx)] = self.layers['Affine' + str(idx)].dW + self.weight_decay_lambda *
self.layers['Affine' + str(idx)].W

grads['b' + str(idx)] = self.layers['Affine' + str(idx)].db

return grads

E3EDY

1.2.4 T2k

# Z:ﬁyﬁijllgﬁ‘::::::::::
for i in range(max_iterations):

batch_mask = np.random.choice(train_size, batch_size) # ZERkBEHZEL
x_batch = x_train[batch_mask]  # {EFREBREVIEUEA TR, FukB)IZ4E0E
t_batch =t_train[batch_mask]  # {ERMEHEUEA TR, BUEBXIRANRES

# IS E
for key in optimizers.keys():
grads = networks[key].gradient(x_batch, t_batch)

optimizers[key].update(networks[key].params, grads)

loss = networks[key].loss(x_batch, t_batch)

train_loss[key].append(loss)

if i % 100 == 0:
print( "==========="+ "iteration:" + str(i) + "===========")
for key in optimizers.keys():
loss = networks[key].loss(x_batch, t_batch)

print(key + ":" + str(loss))

1.2.5 LRTHIES

markers = {"SGD": "0", "Momentum": "x", "AdaGrad": "s", "Adam": "D"}
X = np.arange(max_iterations)
for key in optimizers.keys():

plt.plot(x, smooth_curve(train_loss[key]), marker=markers[key], markevery=100, label=key)
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plt.xlabel("iterations")
plt.ylabel("loss")
plt.ylim(0, 1)
plt.legend()

plt.show()

1.2.6 SLIGZER

1.0

—8— SGD

Momentum
—=— AdaGrad
0.8 —- Adam

0.6

loss
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0.2 1

0.0

T T T T T T
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1.3 BEERR

1. RPN IHERFEIZR? BERAARRIZEIRIRERE, MR loss HL,
2. ISEARREFIINNTHER, AR BN R,
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2 MindSpore SE3§&

2.1 LIS M

2.1.1 KFALL

ARILIOFERNE MindSpore BISKEEUEEN, BEXKEN—RFBIEIENER, TTLUFEZEIT
MindSpore BIEARNIEZBFT 7 #E. £ 7% MindSpore ERtHEELAS, £ MindSpore SCH]
ResNet, TextCNN Z45¥9, #H—E T ## MindSpore BN FHFF AT T2,

2.1.2 S5 BHRY
o ZHE MindSpore IKEHIBIEETT X,
o ZE MindSpore KEBIBIES A
o EE MindSpore FIMRIEFEITTE,

2.1.3 SCIGIRNIE

ASCIGPTEEAIHEZE/Y MindSpore, FEEINARASS 2.0 LA ERRAS, SCIGATLATENA PC L8Rkt
B LABERENTMISE ModelArts IRSS 5.

2.2 MindSpore &t

2.2.1 Tensor /43

5KE (Tensor) /2 MindSpore RRIZEFRIEARIIEEN, KEPHEIEREATSE dtype,
NEEERKEDAIFRTARRIEE, 0 4B5KERTINE, 1 EKEFRTAE, 2 HKEFRR
XEfE, 3 4EKEFLIRTHEEGR RCB ZBEFS.

MindSpore SKESIFAEAIEIESEEY, €28 int8, intl6. int32, int64, uint8, uintl6,
uint32, uint64, floatl6, float32, float64. bool_, 5 NumPy HUHHEZRE—IRL,

#£ MindSpore FIIZEMERFZES, Python HPHY int ISR ATEN R inted 28, float &
A ATE N A float32 28,



https://mindspore.cn/docs/zh-CN/r1.7/api_python/mindspore/mindspore.dtype.html?highlight=dtype

S

Al SCIStEE b1
HUAWEI HCIA-AI SCASIE SR 28181

2.2.1.1 BlI3E tensor

MIIESKERT, STIFEN Tensor, float, int. bool, tuple, list f1 NumPy.array 2584, Erb tuple
1 list BIRBEF float, int. bool SREVHHE,

Tensor {J4aftHT, AIFSXE dtype. FNFIKBIERE diype, #IA(E int. float. bool S BILEREE
ZEAYYY mindspore.int32, mindspore.float32. mindspore.bool HY 0 4f Tensor, #JUA{E tuple 1
list LAY 1 4E Tensor EUWEAELS tuple 7 list BFAAVEUELEUETIN, INRBESHARESE
BUR9EUE, NIRER(LASR: bool < int < float, EFIEIILIARESIEBATXIRMIAY mindspore £
ERE, WRVIARER Tensor, WAL Tensor HHERTLEH I, MERVIRER
NumPy.array, RUAERKHY Tensor HUEREL S Z TR,

IR 1 BB Tensor
RAS:

# S\ MindSpore

import mindspore

# cell [ARTERIEZ1T

from IPython.core.interactiveshell import InteractiveShell

InteractiveShell.ast_node_interactivity = "all"

import numpy as np

from mindspore import Tensor

from mindspore import dtype

# FRECHBIEKE

x = Tensor(np.array([[1, 2], [3, 4]]), dtype.int32)

X

B

Tensor(shape=[2, 2], dtype=Int32, value=
[[1, 2],
(3, 4]])

ST 2  FHUELIE Tensor
KAG:

# FREECIEKE
y = Tensor(1.0, dtype.int32)
z =Tensor(2, dtype.int32)

Y
z

it

Tensor(shape=[], dtype=Int32, value= 1)

Tensor(shape=[], dtype=Int32, value= 2)
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13 A Bool Bl Tensor

5:

E191

# F Bool BliEKE

m = Tensor(True, dtype.bool_)

m

i

| Tensor(shape=[], dtype=Bool, value= True)

4 F tuple BIEE Tensor

5:

# FH tuple BEESKE
n = Tensor((1, 2, 3), dtype.int16)
n

faH

| Tensor(shape=[3], dtype=Int16, value=[1, 2, 3])

5 list 83 Tensor

AR ER

# FB list BIEKE
p = Tensor([4.0, 5.0, 6.0], dtype.float64)
p

i

| Tensor(shape=[3], dtype=Float64, value= [4.00000000e+000, 5.00000000e+000, 6.00000000e+000]

TR6 MWERE—MKENEMY, FAFHKeE
AR ER

from mindspore import ops

oneslike = ops.OnesLike()

x = Tensor(np.array([[0, 1], [2, 1]]).astype(np.int32))
output = oneslike(x)

output

B

Tensor(shape=[2, 2], dtype=Int32, value=
[[1, 1],
[1, 1]])

FIER 7 Y IEEE Tensor
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AR ER

552010

from mindspore.ops import operations as ops

shape = (2, 2)

ones = ops.Ones()

output = ones(shape,dtype.float32)
print(output)

zeros = ops.Zeros()
output = zeros(shape, dtype.float32)
print(output)

i

[[1.1.]
[1.1.]]

[[0.0.]
[0.0.]]

2.2.1.2 Tensor BY/E M
SKERRMEEFERAR (shape) FEIESREL (dtype)
® FZIR: Tensor Ay shape, 22— tuple,
o HIEREL: Tensor BY dtype, & MindSpore RI—PEESEEL,
£r8:

x = Tensor(np.array([[1, 2], [3, 4]]), dtype.int32)

x.shape # FFZ4K
x.dtype # EHESEE
x.ndim # H&E
x.size # A/

B

(2,2)
mindspore.int32
2

4

2.2.1.3 Tensor B9 3;%

asnumpy(): 45 Tensor #3279 NumPy BY array,
ACER

y = Tensor(np.array([[True, True], [False, False]]), dtype.bool_)
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# 15 Tensor FWESEEVEEHERY NumPy

y_array = y.asnumpy()

Y
y_array

i

Tensor(shape=[2, 2], dtype=Bool, value=
[[ True, Truel],
[False, False]])

array([[ True, True],
[False, False]])

2.2.1.4Tensor B9iz8

KEZEBERSIZE, SEFEA. SHRE. BHME (&, x5l tR) . XEF, TH
NEEPUMERE, KEIZEM NumPy RIERTS UL

£E1 RIFIHE
5:

tensor = Tensor(np.array([[0, 1], [2, 3]]).astype(np.float32))
print("First row: {}".format(tensor[0]))

print("First column: {}".format(tensor[:, 0]))

print("Last column: {}".format(tensorf..., -1]))

Tl

First row: [0. 1.]

First column: [0. 2.]

Last column: [1. 3.]

£ 2 Tensor &

AR ER

datal = Tensor(np.array([[0, 1], [2, 3]]).astype(np.float32))
data2 = Tensor(np.array([[4, 5], [6, 7]]).astype(np.float32))
op = ops.Stack()

output = op([datal, data2])

print(output)

B

([fo. 1.]
[2.3.]]

[[4.5]
(6. 7.]1]
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I3 R Numpy

5:

221

zeros = ops.Zeros()

output = zeros((2,2), dtype.float32)
print("output: {}".format(type(output)))
n_output = output.asnumpy()

print("n_output: {}".format(type(n_output)))

i

output: <class 'mindspore.common.tensor.Tensor'>

n_output: <class 'numpy.ndarray'>

2.2.2 FEEE NS,

MindSpore.dataset 2t API SENNERFILMERFhE IWAOEIEEE, 40 MNIST, CIFAR-10, CIFAR-100,

VOC, ImageNet, CelebA £5,

L1 ONE MNIST HUEEE

INEEEE R, FBINFTALATHERE http://yann.lecun.com/exdb/mnist/, Tk MNIST &

&

AR R

SRR S E] MNIST S-S

import os
import mindspore.dataset as ds

import matplotlib.pyplot as plt

dataset_dir ="./MNIST/train" # ZUEEERRR
# M mnist dataset 5EBY 3 3KEH

+ BEEG, REBEGK/N
plt.figure(figsize=(8,8))
i=1

# ¥JED 3 5KFE

plt.subplot(3,3,i)
plt.imshow(dic['image'][:,:,0])
plt.axis('off')

i+=1

plt.show()

mnist_dataset = ds.MnistDataset(dataset_dir=dataset_dir, num_samples=3)

for dic in mnist_dataset.create_dict_iterator(output_numpy=True):

B



http://yann.lecun.com/exdb/mnist/
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El2-1 MNIST 3RS

£E]2 BENEUES

XIF BRI MindSpore A IFEEINEAIEURSE, TTLMIEBENEIEESS, REEd
GeneratorDataset ¥ [SLIN B E X A AIEURE N .

KAG:

import numpy as np

np.random.seed(58)

class DatasetGenerator:
#LBMCEEREXISRET, _init_ BREHOARA, FAFRI LR THORIR SR,
def __init_ (self):
self.data = np.random.sample((5, 2))
self.label = np.random.sample((5, 1))
H#E N BUREERAT_ getitem_ BREY, (EECTSHENIANG), BEBRIELAENIZRSIE index, IREVEUIRETAIEERE
FikmEL
def _ getitem__(self, index):
return self.data[index], self.label[index]
HIEMEHEEESRAT_ len_ BREY, IRBISURSRAIHERHE.
def __len__(self):
return len(self.data)
HEMBIESERZ S, MAJLUBIT GeneratorDataset [ #RIRFAFE XA UINEF B RIEUREIER.
dataset_generator = DatasetGenerator()
dataset = ds.GeneratorDataset(dataset_generator, ["data", "label"], shuffle=False)
#E1d create_dict_iterator J5iZ3AENEGE
for data in dataset.create_dict_iterator():
print('{}'.format(data["data"]), '{}'.format(data["label"]))

i

[0.36510558 0.45120592] [0.78888122]
[0.49606035 0.07562207] [0.38068183]
[0.57176158 0.28963401] [0.16271622]
[0.30880446 0.37487617] [0.54738768]
[0.81585667 0.96883469] [0.77994068]

F£IE3 HiEEE
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MindSpore JRERIEIESSIZ O BEFE ARISURLIESE, W0 $T8L. RE batch F, AFRFE
1A FRTER AR 5% O BD AT PRI THIRALIE.

TEAEGITSEIRERIITELIRF, REEHEARMAR— MU,
5:

ds.config.set_seed(58)

# BEHATELEURIRFS, buffer_size FRNEUEEEFIHIT shuffle ERAIFRIEFXAIR/N,
dataset = dataset.shuffle(buffer_size=10)
# NEUREHITOHL, batch_size REBHEG AR, NKEGELS 2 MUE.

dataset = dataset.batch(batch_size=2)

for data in dataset.create_dict_iterator():
print("data: {}".format(data["data"]))
print("label: {}".format(data["label"]))

B

data: [[0.36510558 0.45120592]
[0.57176158 0.28963401]]

label: [[0.78888122]
[0.16271622]]

data: [[0.30880446 0.37487617]
[0.49606035 0.07562207]]

label: [[0.54738768]
[0.38068183]]

data: [[0.81585667 0.96883469]]

label: [[0.77994068]]

AR ER

import matplotlib.pyplot as plt

from mindspore.dataset.vision import Inter

import mindspore.dataset.vision.c_transforms as c_vision

DATA_DIR ="'./MNIST/train'

HEH 6 A

mnist_dataset = ds.MnistDataset(DATA_DIR, num_samples=6, shuffle=False)
# BEHUERE

mnist_it = mnist_dataset.create_dict_iterator()

data = next(mnist_it)

plt.imshow(data['image'].asnumpy().squeeze(), cmap=plt.cm.gray)
plt.title(data['label'].asnumpy(), fontsize=20)

plt.show()

it
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E2-2 SRS

5:

resize_op = c_vision.Resize(size=(40,40), interpolation=Inter.LINEAR)

crop_op = c_vision.RandomCrop(28)

transforms_list = [resize_op, crop_op]

mnist_dataset = mnist_dataset.map(operations=transforms_list, input_columns=["image"])
mnist_dataset = mnist_dataset.create_dict_iterator()

data = next(mnist_dataset)

plt.imshow(data['image'].asnumpy().squeeze(), cmap=plt.cm.gray)
plt.title(data['label'].asnumpy(), fontsize=20)

plt.show()

i

0 5 10 15 20 25

[El2-3 EiRIEaRATHER

2.2.3 POLEHLIFE
MindSpore ISR ERATECIEIRAE nn &R, T IS BISEAREE AR BRI RN
B,
TE1 DEEE
£IEEE . mindspore.nn.Dense
® in_channels: IINIBE
e out_channels: BHEE

® weight_init: t™NEHIIRY, Default 'normal'.
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import mindspore as ms
import mindspore.nn as nn
from mindspore import Tensor

import numpy as np

# MIERANIKE

input_a = Tensor(np.array([[1, 1, 1], [2, 2, 2]]), ms.float32)
print(input_a)

# MIERIEENE, MABEN 3, WHEER 3

net = nn.Dense(in_channels=3, out_channels=3, weight_init=1)
output = net(input_a)

print(output)

i

[[1.1.1.]
[2.2.2.]]

[[3.3.3.]
[6.6.6.]]

i
sl
P

A4

.IJ:QHR

2 BHE
13:

conv2d = nn.Conv2d(1, 6, 5, has_bias=False, weight_init="normal’, pad_mode="'valid')

input_x = Tensor(np.ones([1, 1, 32, 32]), ms.float32)

print(conv2d(input_x).shape)

i

(1,6, 28, 28)

Iz

3 RelUE

AR ER

relu = nn.ReLU()
input_x = Tensor(np.array([-1, 2, -3, 2, -1]), ms.float16)

output = relu(input_x)

print(output)

B

[0.2.0.2.0]

4 LB
ARER
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input_x =

max_pool2d = nn.MaxPool2d(kernel_size=2, stride=2)

Tensor(np.ones([1, 6, 28, 28]), ms.float32)

print(max_pool2d(input_x).shape)

i

| (16,14, 14)

£ 5 Flatten B

5:

input_x =

flatten = nn.Flatten()

Tensor(np.ones([1, 16, 5, 5]), ms.float32)

output = flatten(input_x)

print(output.shape)

B

| (1, 400)

TR 6 TUREEHBESH

MindSpore [ Cell XRMERFTEMMSHIES, HEMBIERSTT, LA EEMEMER,
EERIK Cell 282, HEE  init__F57%F0 construct 53K,

AR R

class LeNet5(nn.Cell):

Lenet fZ&E5H

def __init__(self, num_class=10, num_channel=1):

super(LeNet5, self).__init_ ()

# EXFREEE

self.convl = nn.Conv2d(num_channel, 6, 5, pad_mode="valid')
self.conv2 = nn.Conv2d(6, 16, 5, pad_mode='valid')

self.fcl = nn.Dense(16 * 4 * 4, 120)

self.fc2 = nn.Dense(120, 84)

self.fc3 = nn.Dense(84, num_class)

self.relu = nn.ReLU()

self.max_pool2d = nn.MaxPool2d(kernel_size=2, stride=2)

self.flatten = nn.Flatten()

def construct(self, x):

# fEFE XIFRUIE BRI RIR4S
x = self.convi(x)
x = self.relu(x)

x = self.max_pool2d(x)




S

-Al SCISEE bl
HUAWEI HCIA-AI SCASIE SR 58281

x = self.conv2(x)

x = self.relu(x)

x = self.max_pool2d(x)

x = self.flatten(x)

x = self.fc1(x)

x = self.relu(x)

x = self.fc2(x)

x = self.relu(x)

x = self.fc3(x)

return x
#SLFMHAREY, FF parameters_and_names 75, AEEIREAISEL
modelle = LeNet5()
for m in modelle.parameters_and_names():

print(m)

i

(‘convl.weight', Parameter (name=convl.weight, shape=(6, 1, 5, 5), dtype=Float32, requires_grad=True))
(‘conv2.weight', Parameter (name=conv2.weight, shape=(16, 6, 5, 5), dtype=Float32, requires_grad=True))
('fcl.weight', Parameter (name=fc1l.weight, shape=(120, 400), dtype=Float32, requires_grad=True))
(‘fcl.bias', Parameter (name=fcl.bias, shape=(120,), dtype=Float32, requires_grad=True))

('fc2.weight', Parameter (name=fc2.weight, shape=(84, 120), dtype=Float32, requires_grad=True))
('fc2.bias', Parameter (name=fc2.bias, shape=(84,), dtype=Float32, requires_grad=True))

('fc3.weight', Parameter (name=fc3.weight, shape=(10, 84), dtype=Float32, requires_grad=True))

(‘'fc3.bias', Parameter (name=fc3.bias, shape=(10,), dtype=Float32, requires_grad=True))

H51Y
1 IRERE

MR FARHNMREATTNENELER—FRIEE, X8, (ERENRERKEE
L1loss, mindspore.nn.loss tHR{Ht 7T EfttEARMRICEREL, U
SoftmaxCrossEntropyWithLogits. MSELoss, SmoothL1Loss Z5,

HieEmHENBENME, HERKE, FRA RO TFR:
AR ER

2.2.4 FEHYy|

import numpy as np

import mindspore.nn as nn

from mindspore import Tensor

import mindspore.dataset as ds

import mindspore as ms

loss = nn.L1Loss()

output_data = Tensor(np.array([[1, 2, 3], [2, 3, 4]]).astype(np.float32))
target_data = Tensor(np.array([[0, 2, 5], [3, 1, 1]]).astype(np.float32))

print(loss(output_data, target_data))

e
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1.5

T2 fifkes
REZSIMEEARLE RS sGD. Adam. Ftrl, lazyadam, Momentum, RMSprop. Lars,
Proximal_ada_grad [ lamb iXJ 14,
HEIES: mindspore.nn.Momentum
(¥

| optim = nn.Momentum(params=modelle.trainable_params(), learning_rate=0.1, momentum=0.9, weight_decay=0.0) |

T3 HEEE
mindspore.Model(network, loss_fn, optimizer, metrics)
£8:

from mindspore import Model

# BN

net = LeNet5()

# TENGRKEEL

loss = nn.SoftmaxCrossEntropyWithLogits(sparse=True, reduction='mean')

# EXULER

optim = nn.Momentum(params=net.trainable_params(), learning_rate=0.1, momentum=0.9)
# TERLRIE

model = Model(network = net, loss_fn=loss, optimizer=optim, metrics={'accuracy'})

25

S, fERY)

AR ER

import mindspore.dataset.transforms.c_transforms as C

import mindspore.dataset.vision.c_transforms as CV

from mindspore.train.callback import LossMonitor

DATA_DIR ="'./MNIST/train'
mnist_dataset = ds.MnistDataset(DATA_DIR)

resize_op = CV.Resize((28,28))
rescale_op = CV.Rescale(1/255,0)
hwc2chw_op = CV.HWC2CHW()

mnist_dataset =mnist_dataset .map(input_columns="image", operations=[rescale_op,resize_op, hwc2chw_op])
mnist_dataset =mnist_dataset .map(input_columns="label", operations=C.TypeCast(ms.int32))

mnist_dataset = mnist_dataset.batch(32)

loss_cb = LossMonitor(per_print_times=1000)
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# dataset RIEANSEUTIEEE, epoch RIGEENREEL

model.train(epoch=1, train_dataset=mnist_dataset,callbacks=[loss_cb])

FIE 5 EELEY
13:

\|

# M
DATA_DIR =". /MNIST/test'
dataset = ds.MnistDataset(DATA_DIR)

resize_op = CV.Resize((28,28))
rescale_op = CV.Rescale(1/255,0)
hwc2chw_op = CV.HWC2CHW()

dataset = dataset.map(input_columns="image", operations=[rescale_op,resize_op, hwc2chw_op])
dataset =dataset.map(input_columns="label", operations=C.TypeCast(ms.int32))

dataset = dataset.batch(32)

model.eval(valid_dataset=dataset)

2.2.5 IRBUREFESINE,
7E RS S, LB AR R TR
1. RO EESTR, AIE RIS, XA SR OGS
A, (ERRREBIT SRR RIS,
RAe:

import mindspore as ms

# TEMHIMEIEELS net, —MRTE)IIZREIEEIZRS{ER
ms.save_checkpoint(net, "./MyNet.ckpt") # net AIJlIZxRI4S, "./MyNet.ckpt" ARILEIETIFRIZIRR,

B

| epoch: 1 step: 1000, loss is 2.283555746078491

2. TERLEIEEN)| |G TIRTE, MindSpore TERLERIREL)|ZRANTFES, BalRE)IZGRHRIRE
YFHY epoch Z4F0 step FISEL, Bt 2ICEEN) 402 =N AN ESHEIRE ML,
FHEHITMERET= 1)1k,

AR ER

from mindspore.train.callback import ModelCheckpoint, CheckpointConfig

# 188 epoch_num #E&

epoch_num=5

# RERERESH
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config_ck = CheckpointConfig(save_checkpoint_steps=1875, keep_checkpoint_max=10)

# NI FREURFSE

ckpoint = ModelCheckpoint(prefix="lenet", directory="./lenet", config=config_ck)

model.train(epoch_num, mnist_dataset, callbacks=[ckpoint])

2.2.6 Bl
)l NS, EEBNEERRMAERE, mzEE . RIBRKREXS TEESEAIR
EREESH (RENE) .
MindSpore 1TE—BS£4777% mindspore.ops.GradOperation (get_all=False, get_by_list=False,
sens_param=False), HM get_all /9 False i, REXNFE—NMANKE, 7 True iY, SXIFEHR
ANKS; get_by_list /9 False B, REXNEKS, 79 True B, SXIMNEKST; sens_param Xg
RILERTE HE AR A R EE R,

TEMA MatMul EFAIKSERADHT,
TE1 HENKR—NSE
NRFEXSRARITKES, BEFEENIRERSHNGE, LI— 1 MatMul BEFHIRRARY
PAZE f(x,y)=zxx+y J9f,
XAS:

import numpy as np

import mindspore.nn as nn

import mindspore.ops as ops

from mindspore import Tensor

from mindspore import ParameterTuple, Parameter

from mindspore import dtype as mstype

class Net(nn.Cell):
def __init__(self):
super(Net, self).__init__()
self.matmul = ops.MatMul()

self.z = Parameter(Tensor(np.array([1.0], np.float32)), name='z')

def construct(self, x, y):
x =x * self.z
out = self.matmul(x, y)
return out

class GradNetWrtX(nn.Cell):

def __init__(self, net):
super(GradNetWrtX, self).__init_ ()
self.net = net

self.grad_op = ops.GradOperation()
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def construct(self, x, y):
gradient_function = self.grad_op(self.net)
return gradient_function(x, y)
x = Tensor([[0.8, 0.6, 0.2], [1.8, 1.3, 1.1]], dtype=mstype.float32)
y =Tensor([[0.11, 3.3, 1.1], [1.1, 0.2, 1.4], [1.1, 2.2, 0.3]], dtype=mstype.float32)
output = GradNetWrtX(Net())(x, y)
print(output)

it
[[4.5099998 2.7 3.6000001]
[4.5099998 2.7 3.6000001]]

S

ERENMERIRS:, 15 ops.GradOperation AT get_by_list IRE /I True, EFR e HEANE
THITRS, WEESCKEMER, XENMATNES requires_grad IRE T False,

£8:

class GradNetWrtX(nn.Cell):
def __init__(self, net):
super(GradNetWrtX, self). _init_ ()
self.net = net
self.params = ParameterTuple(net.trainable_params())
self.grad_op = ops.GradOperation(get_by_list=True)

def construct(self, x, y):
gradient_function = self.grad_op(self.net, self.params)
return gradient_function(x, y)
output = GradNetWrtX(Net())(x, y)
print(output)

Tl

| (Tensor(shape=[1], dtype=Float32, value= [ 2.15359993e+01]),)

2.2.7 EIER

BUERFI Tensor, t1#0t2, EILATES t1 BERIEELIE? LIRS Tensor FUEIHES—
¥, NRA—HFEHAKE?

tl = Tensor(np.array([[1.2, 2.2], [3.2, 4.2]]), dtype.int32)

t2 = Tensor(np.array([[1.2, 2.2], [3.2, 4.2]]), dtype.float32)
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2.3 MNIST FERFF3LIE

HIR 1 LS
ENFHITEEE R, HIRMREREHRZEET Mindspore, FNER&HE, BILUEIT MindSpore B
MIZZEETAE] . https://www.mindspore.cn/install/, ¥& MindSpore ZZa={E{RAYEBINZ .
EIRTZE2{RIAA Python RIZEMAINIER,. JEFMESERMEFIIA,
NS
hRZS: MindSpore 2.2 LA E
WIEIES: Python3.7 RRILALE

T2 HEHES
AR BIPAZRIET MNIST #HEEEM 10 35 28*28 RUREEIR2ERL, YIGEIEEES 60000 5K
BR, WHEEERS 10000 s5KE K.

REIUNT

L—MNIST
—  test
| t10k-images.idx3-ubyte
| t10k-labels.idx1-ubyte
L—  train

train-images.idx3-ubyte

train-labels.idx1-ubyte

ST 3 B python FRIERHEEIZ( TSR

EfERRI, SINFZER Python JE,
13:

HESNREXHRIS

import os
from matplotlib import pyplot as plt

import numpy as np

import mindspore as ms
import mindspore.context as context
import mindspore.dataset as ds

import mindspore.dataset.transforms as C
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import mindspore.dataset.vision as CV

from mindspore.nn.metrics import Accuracy
from mindspore import nn
from mindspore.train import Model

from mindspore.train.callback import ModelCheckpoint, CheckpointConfig, LossMonitor, TimeMonitor

context.set_context(mode=context. GRAPH_MODE, device_target='CPU')

APV TR EEER . RIELAEREEFHER, EWCIBIEITIE Ascend Al
QbIEES E, M device_target E8E Ascend, {XEBIZ{T7E CPU. GPU [BHE, FMSEURER, BS
T context.set_context Z[115¢AH,

4 FHEIEEN

SRENEUE (FEE(ER pip 2 download TEE,: pip install download) ,

R3:

# Download data from open datasets

from download import download

url = "https://mindspore-website.obs.cn-north-4.myhuaweicloud.com/" \
"notebook/datasets/MNIST Data.zip"
path = download(url, "./", kind="zip", replace=True)

FH MindSpore BIEHEIEENINBEIEEEY MNIST #UESE, HEFIGEMNTESUEE. HAE

CNo

KAG:

DATA_DIR_TRAIN = "MNIST_Data/train" # JIZrREEE
DATA_DIR_TEST = "MNIST_Data/test" # JifEESR
HEEEE

ds_train = ds.MnistDataset(DATA_DIR_TRAIN)

ds_test = ds.MnistDataset(DATA_DIR_TEST )

# R EEEEAIERITFIE

print(‘Y||EHUREESE . ' ds_train.get_dataset_size())

print(TIIRZUEEELLE . ', ds_test.get_dataset_size())
image=ds_train.create_dict_iterator().__next_ ()

print('BYKIS/E5/1BIEEL: 'image['image'].shape)

print(—SKEMRAURERFL: imagellabell)  #—3L 1038, F30-9 RUEFRIASEHL,

it

VIEREUEELE: 60000
WA EWEELE: 10000
BUGI/AEES: (28,28, 1)
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| —EmmEEs: o

STE]S  HuEE
RSN IGIEEEE, FREIBRERILIESUESIISEENE., EnEEuEsEs, &1
B E S SRS T — L,
TE N R R BRI E
HAIEN —REY create_dataset SREFEHHEES, TEXMNREHF, BAEIFREEHITHEIE
HESEFNAb IR E
o EHVUEE,
o ENHTHIEIGENMERTEEN LS,
o IRIESH, LERNIRIHIEURIGIEIRIE.
o (M map BRETEREY, ISEURIRIERIFARISURE.
o XPARRISHESSIHI TR,
3:

def datapipe(path, batch_size):
image_transforms = [
vision.Rescale(1.0 / 255.0, 0),
vision.Normalize(mean=(0.1307,), std=(0.3081,)),
vision.HWC2CHW()
]

label_transform = transforms.TypeCast(ms.int32)

dataset = ds.MnistDataset(path)

dataset = dataset.map(image_transforms, 'image')
dataset = dataset.map(label_transform, 'label')
dataset = dataset.batch(batch_size)

dataset = dataset.shuffle(buffer_size=32)

return dataset

DS = datapipe(DATA_DIR_TEST,32)

L6 HAENML

EEENRD 10 MER, AERTHATIL, DUIRIEHEARRRESLEUESE.
ARER

#TE7RAN 10 SKE R LARSIRAGE i EE H 2 EE IERREIES
data = DS.create_dict_iterator().__next_ ()
images = data['image'].asnumpy()

labels = data['label'].asnumpy()
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plt.figure(figsize=(15,5))

foriin range(1,11):
plt.subplot(2, 5, i)
plt.imshow(np.squeeze(imagesli]))
plt.title('Number: %s' % labels][i])
plt.xticks([])

plt.show()

Number: 9 Number: 5 Number: 8 Number: 7
0 0 0

5

10
15
20

25

Number: 8 Number: 1 Number: 6 Number: 0 Number: 4
0

5
10
15
20

25

El2-4 BEATTHL
7 EMNRL
BB EY — ME RIS EEMERL TR ERIRE, MERE3E:
FEEEER, RN 784*512;
BEEERR, RN 512*128;
Re—EREE, K5 12810,
{3 MindSpore & X 42 ML TEELKF mindspore.nn.Cell, Cell 2FFEHEMLE (Conv2d &)
RIELE,
HREMEIRER B TE_init_ J5EPEN, RRBIEN construct 575K RAREMLS
AIRIEHEE, EXMEBEENT:
£8:

#EIEIERY, REVENE 3 N 2EER, SERHEER softmax HITEHE, HOk (09) 1028
class Network(nn.Cell):
def __init__(self):
super().__init__()
self.flatten = nn.Flatten()
self.dense_relu_sequential = nn.SequentialCell(
nn.Dense(28%28, 512),
nn.ReLU(),
nn.Dense(512, 512),
nn.ReLU(),
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nn.Dense(512, 10)

def construct(self, x):
x = self.flatten(x)
logits = self.dense_relu_sequential(x)

return logits

net = Network()

TS ERKEERAMIEE
RKEE: NUBRRE, BTFEEMESIMEERIEE. REFIBEIAMEMHIEAEK
GIMRRE. EX—MFRRESRE, STLABRURSIRELAIMEE.
fiikss: BTFs/IMURKREL, M) IGS e suHEREy
ENTHRARES, TLMSEHRAREKRTINERISE. BERTEMULEE N ERNT
M, LUESIEEMEE, MindSpore STIFAUIRICERELE SoftmaxCrossEntropyWithLogits, L1Loss,
MSELoss &5, 1XER{#EFH SoftmaxCrossEntropyWithLogits FRECEREL,
MindSpore 2t 7 callback #l#l, BTLAME) GRS HITEENZIE, XBE{FEREZRREMRY
ModelCheckpoint J3fll,  ModelCheckpoint BJLAMFRIFRIEIRELFISEY, LAMEHITRERI fine-
tuning (f0/8) #2(F.

13:
#OIFEMIZE, IRREREN, RISl UILEE, REEXESE
Ir = 0.001

num_epoch =10

momentum = 0.9

loss = nn.loss.SoftmaxCrossEntropyWithLogits(sparse=True, reduction="mean')
metrics={"Accuracy": Accuracy()}

opt = nn.Adam(net.trainable_params(), Ir)

FE 9 FElG

SRR B RS R ESURENMEXI B HRISEOHA T GMANTFE. 7E MindSpore 1E
ZErh Model.train J5i AR FRMIX—IT1E.

KAG:

HIRIFAREY

model = Model(net, loss_fn=loss_fn, optimizer=optimizer, metrics={"Accuracy": Accuracy()})
config_ck = CheckpointConfig(save_checkpoint_steps=1875, keep_checkpoint_max=10)
ckpoint_cb = ModelCheckpoint(prefix="checkpoint_net",directory = "./ckpt" ,config=config_ck)
# #EEPEIRSR

test_dataset = datapipe(DATA_DIR_TEST, batch_size=32)

train_dataset = datapipe(DATA_DIR_TRAIN,batch_size=32)
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#i)l| AR

loss_cb = LossMonitor(per_print_times=1875)
time_cb = TimeMonitor(data_size=train_dataset.get_dataset_size())
print(":::::::::::::: Starting Training ::::::::::::::")

model.train(num_epoch, train_dataset,callbacks=[ckpoint_cb,loss_cb,time_cb ],dataset_sink_mode=False)

ERSRZPSFTED loss B, KIUTEL. loss (BERKED, (BRWAKIR loss ERZELRVN, BEE
SRS, BPAIETH loss (EE—EMEIE, ~—ExeBR. JIEKNIFET loss FTENZBFIAN

epoch: 1 step: 1875, loss is 0.06333521

epoch time: 18669.680 ms, per step time: 9.957 ms
epoch: 2 step: 1875, loss is 0.07061358

epoch time: 21463.662 ms, per step time: 11.447 ms
epoch: 3 step: 1875, loss is 0.043515638

epoch time: 25836.919 ms, per step time: 13.780 ms
epoch: 4 step: 1875, loss is 0.03468642

epoch time: 25553.150 ms, per step time: 13.628 ms
epoch: 5 step: 1875, loss is 0.03934026

epoch time: 27364.246 ms, per step time: 14.594 ms
epoch: 6 step: 1875, loss is 0.0023852987

epoch time: 31432.281 ms, per step time: 16.764 ms
epoch: 7 step: 1875, loss is 0.010915326

epoch time: 33697.183 ms, per step time: 17.972 ms
epoch: 8 step: 1875, loss is 0.011417691

epoch time: 29594.438 ms, per step time: 15.784 ms
epoch: 9 step: 1875, loss is 0.00044568744

epoch time: 28676.948 ms, per step time: 15.294 ms
epoch: 10 step: 1875, loss is 0.071476705

epoch time: 34999.863 ms, per step time: 18.667 ms

10 1RENF
AEEF AR EH TR,
X5:

#ERAMNA SRR, FTENENEREE
metrics=model.eval(ds_eval)

print(metrics)

it

| {'Accuracy': 0.9812}
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2.4 ResNet50 B{& ) ZE5LLE

PiNSM SIS p SN SR B R s P S U] ResNet50 Elf§732_5058, BARIZAT:
o WIRFEERIHIESE, XEBEFERATHAEGEURSE.
& TEN—WL, XEBCHEE ResNet50 1R,
o TENIRKEREFNLILES.
o NNEEUESEHHITIIE, )&=kiE, FIENREH T,
P W 3
TR TN, RDATREIET Mindspore, WIEIRTE, SIS Mindspore &
MIZZEETAME] . https://www.mindspore.cn/install/, 4§ MindSpore Za={E{RAYEBINZ A,
R E{RIEA Python fRASEMIFIMEER,. FEIFEEMEIFINR,
HEFINME:
hRZS: MindSpore 2.2 LA E
YRIZIES: Python3.7 RLEALE
B2 HiEEE
BAVRBIPRREINEGRASURSE, ZEURERTTREUESE, S s HUERILE: K52
daisy (335, 6335K) , dandelion G, 8983K) , roses (BEE, 6413K) , sunflowers
(MEZ, 6993K) , tulips (BBEFE, 799 3K) , {RFME S MY AH, Dt 36703K, K
INKERE 230M £, AT EERIERE F s ETlid, SiEEEXBEDm T

flower_photos_train #[] flower_photos_test FIER5S,

BREWIT (BHESEA flowers FET)

flower_photos_train

I— daisy
I— dandelion
F— roses
F— sunflowers
I— tulips

F— LICENSE.txt

flower_photos_test

I— daisy
I— dandelion
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F— roses
F— sunflowers
F— tulips
F— LICENSE.txt
HEESIASE flowers, FFEEERS M

https://ascend-professional-construction-dataset.obs.myhuaweicloud.com/deep-learning/flower_photos_train.zip

https://ascend-professional-construction-dataset.obs.myhuaweicloud.com/deep-learning/flower_photos_test.zip

LT3 B Python FRRIERHEEIZ TSR

EERRI, SAFTERY Python £,
FHARY MindSpore FUREERIEBE, BILATE MindSpore APl TAEHIEZRETIA),
AJLUEIT context.set_context RECEIGITHREAER, EWNzTEN. BREE. BEEE

CNo

SN context 1HiR, EEEIGTITEENER.
RAe:

from easydict import EasyDict as edict
# FEGE), FIRFHEESE
import os

# os IRFEATEHABR
import numpy as np

# RISTERE

import matplotlib.pyplot as plt

LRERE

import mindspore

# MindSpore &

import mindspore.dataset as ds

# BUREIIERIR

from mindspore.dataset.vision import c_transforms as vision
# EGIEIRRR

from mindspore import context

# INFIRERR

import mindspore.nn as nn

# FREZRILEIRIR

from mindspore.train import Model

# TEELRIE

from mindspore.nn.optim.momentum import Momentum

# SHEMES
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from mindspore.train.callback import ModelCheckpoint, CheckpointConfig, LossMonitor
# BRI

from mindspore import Tensor

# SKE

from mindspore.train.serialization import export

# RIS

from mindspore.train.loss_scale_manager import FixedLossScaleManager

# RKEFBLE

from mindspore.train.serialization import load_checkpoint, load_param_into_net
# TERINZ,

import mindspore.ops as ops

# BUEFERE

# I8E MindSpore FIFITIER IS S

context.set_context(mode=context. GRAPH_MODE, device_target="CPU")

541

TRA TNBHEE

edict FRTFIAIEIEED)

AN PR RS S A E.

K8:

cfg = edict({
'data_path': 'flowers/flower_photos_train',  #iJ||ZREUBEEIRRR
'test_path':'flowers/flower_photos_train', #HXBUEERE

'data_size': 3616,

'HEIGHT": 224, # BEIRBE
'WIDTH': 224, # BF%RE
'_R_MEAN': 123.68, # CIFAR10 At3(&
'_G_MEAN': 116.78,

' B_MEAN': 103.94,

' R_STD": 1, # BHEMAINEE

' G_STD" 1,

' B_STD"1,

' RESIZE_SIDE_MIN': 256, # E{&IEE resize x//ME
'_RESIZE_SIDE_MAX': 512,

'batch_size': 32, # HERA/N
'num_class': 5, # P35
'epoch_size': 5, # iJllEZRREL

'loss_scale_num':1024,

'prefix': 'resnet-ai', # HREURFAIZTR
'directory': './model_resnet’, # REURFRIERRR
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‘ 'save_checkpoint_steps': 10, # &FF 10 ZH{RF ckpt
1

LTS5 FUEANEEFRILNE
HIEENTIGFEEEE, FHIEIRET LIRS GBS EINER, EinsEuEsEa, i
BESNHUESEH T LR,
TEN RN EERE
A IEN—EREY create_dataset REIEEHEE. EXNMREP, HIIENITFEEAITIOEUE
SRR IR E

o IEHWHUES.

o ENHTEURIGRIIM R RE RN LS,
o IRIESEH, ARXIRASUEIEIRIRIE,

® {53 map BRETERER, BEURIRIEN ARIETRS.
o NAERAIEUREHITAE,

o IRMEIFRIEIRHITREBIRER,

3:

# BUEALE
def read_data(path,config,usage="train"):
# NBERPIZEEGREIES.
dataset = ds.ImageFolderDataset(path,
class_indexing={'daisy":0,'dandelion':1,'roses':2,'sunflowers':3,'tulips':4})
# define map operations
# EGHESET
decode_op = vision.Decode()
# BRENCETF

normalize_op = vision.Normalize(mean=[cfg._R_MEAN, cfg._G_MEAN, cfg._B_MEAN], std=[cfg._R_STD,
cfg._G_STD, cfg._B_STD])

# ESEBXNE T

resize_op = vision.Resize(cfg._RESIZE_SIDE_MIN)

# EGEEIET

center_crop_op = vision.CenterCrop((cfg.HEIGHT, cfg. WIDTH))
# ERHEH UK EEEE T

horizontal_flip_op = vision.RandomHorizontalFlip()

# EgEEueRE T

channelswap_op = vision.HWC2CHW()

# EGRE SRR RISERE NG T
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random_crop_decode_resize_op = vision.RandomCropDecodeResize((cfg.HEIGHT, cfg. WIDTH), (0.5, 1.0), (1.0,
1.0), max_attempts=100)

# I GREMAOTRAL RIS E

if usage == "train":
dataset = dataset.map(input_columns="image", operations=random_crop_decode_resize_op)
dataset = dataset.map(input_columns="image", operations=horizontal_flip_op)
# RS EEMAOTRAL IR
else:
dataset = dataset.map(input_columns="image", operations=decode_op)
dataset = dataset.map(input_columns="image", operations=resize_op)

dataset = dataset.map(input_columns="image", operations=center_crop_op)

# X ERER MR TR RIS F

dataset = dataset.map(input_columns="image", operations=normalize_op)

dataset = dataset.map(input_columns="image", operations=channelswap_op)

# YA EMAHR LR

if usage == "train":
dataset = dataset.shuffle(buffer_size=10000) # 10000 as in imageNet train script
dataset = dataset.batch(cfg.batch_size, drop_remainder=True)

# XTI EEHATHR IR
else:

dataset = dataset.batch(1, drop_remainder=True)

# BENER

dataset = dataset.repeat(1)
dataset.map_model = 4

return dataset

# BF)IGEMURNENHE
de_train = read_data(cfg.data_path,cfg,usage="train")

de_test = read_data(cfg.test_path,cfg,usage="test")
print(‘Y||EHUEESE . ' de_train.get_dataset_size()*cfg.batch_size) # get_dataset_size()FREUGHZMIRATALN,
print(TIIRZUEEELLE . ', de_test.get_dataset_size())

# EHIGEFE

data_next = de_train.create_dict_iterator(output_numpy=True).__next_ ()
print(EEE/BISI</Z5: ', data_next['image'][0,...].shape)

print('—KEHGARERETL: |, data_next['label'][0]) # —2£53%, F 0-4 MEIFRIAZSI.

plt.figure()
plt.imshow(data_next['image'][0,0,...])
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plt.colorbar()
plt.grid(False)
plt.show()

i

IGEESEEE: 3616
MifEESESE: 32
BES/EIGI/B: (3,224, 224)
—RKEGRAMRESHER: 3

R IRER

100

0.75

050

0.25

0.00

—0.25

—0.50

—0.75

=1.00

80 100 120

LR 6 HEENE)|%k
o ENIRE
FZEBR (Residual Block)

BriEETEEEBEPEEEARILERNBARSD, B IEESER LERIER
DEMEER. WFNRITHRA T SRS MR EEINRT R IR A ERERTEE R

RIT YRR,
X
weight layer
F(x) relu «
weight layer identity
Flx) +x
E2-5 FER
INERUYEEARRED:

y=FxW;)+x
F=W,o(W,x)
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MRLEFEARR, NKA:

y =Fx W) + Wx
FRAM (BottleNeck) #&EHR:
#BIA (BottleNeck) IR, FREEF Inception BIR—EE, @IT 1x1 conv SRIGIIHBAEREH 3K
feature map 4EEEMITI{E 3x3 conv A filters #BEARZINARR] L —EBANRIZE, BEACHRH
BASEIIE]F—E module,

64-d 256-d

P =
N \ | Hlﬁzu | \

relu 1 \
l | | 3x3, 64 | |
N / | relu /
l’ ' [ 1x1,256 | /-’
B B
‘1 relu L relu

B]2-6 BottleNeck

ResNet50 1‘%@7@@

ResNet50 B MNEARRILR, 5547 Conv Block F1 Identity Block, ELHr Conv Block i NFEIH
HEERA—FRY, FRLARBEESERER, BRERRSEEMNEHILERE; Identity Block SINAEER
Fiamb4EREER, sTLABER, FFIIRMLE,

K8G:

mmRasNet."""

# TN EVIIRILEREL
def _weight_variable(shape, factor=0.01):
init_value = np.random.randn(*shape).astype(np.float32) * factor

return Tensor(init_value)

# TENX 3X3 BIRRE

def _conv3x3(in_channel, out_channel, stride=1):
weight_shape = (out_channel, in_channel, 3, 3)
weight = _weight_variable(weight_shape)
return nn.Conv2d(in_channel, out_channel,

kernel_size=3, stride=stride, padding=0, pad_mode='same', weight_init=weight)

# TN 1X1 BFEEREL

def _convixi(in_channel, out_channel, stride=1):
weight_shape = (out_channel, in_channel, 1, 1)
weight = _weight_variable(weight_shape)

return nn.Conv2d(in_channel, out_channel,
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kernel_size=1, stride=stride, padding=0, pad_mode='same’, weight_init=weight)

# TN 7X7 BTEEREL

def _conv7x7(in_channel, out_channel, stride=1):
weight_shape = (out_channel, in_channel, 7, 7)
weight = _weight_variable(weight_shape)
return nn.Conv2d(in_channel, out_channel,

kernel_size=7, stride=stride, padding=0, pad_mode='same', weight_init=weight)

# TN Batch Norm EERE]
def _bn(channel):
return nn.BatchNorm2d(channel, eps=1e-4, momentum=0.9,

gamma_init=1, beta_init=0, moving_mean_init=0, moving_var_init=1)

# TEMERE—EH Batch Norm ERE]
def _bn_last(channel):
return nn.BatchNorm2d(channel, eps=1e-4, momentum=0.9,

gamma_init=0, beta_init=0, moving_mean_init=0, moving_var_init=1)

# ENSIERERE

def fc(in_channel, out_channel):
weight_shape = (out_channel, in_channel)
weight = _weight_variable(weight_shape)

return nn.Dense(in_channel, out_channel, has_bias=True, weight_init=weight, bias_init=0)

# TIRETRERIR
class ResidualBlock(nn.Cell):

ResNet V1 residual block definition.

Args:
in_channel (int): Input channel.
out_channel (int): Output channel.

stride (int): Stride size for the first convolutional layer. Default: 1.

Returns:

Tensor, output tensor.

Examples:
>>> ResidualBlock(3, 256, stride=2)

expansion =4 #conv2_x--conv5_x 1, BIRERISIZAINHMESR=E (EHERHEE) V402

def __init__(self, in_channel, out_channel, stride=1):

super(ResidualBlock, self).__init_ ()
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# BIRERSRZ N EEFTRHBEN D Z—

channel = out_channel // self.expansion

# B—EER
self.convl = _convlx1(in_channel, channel, stride=1)

self.on1 = _bn(channel)

# BEREEN

self.conv2 = _conv3x3(channel, channel, stride=stride)
self.on2 = _bn(channel)

# B=EER, HPERZN S ThatEE
self.conv3 = _convlxl1(channel, out_channel, stride=1)

self.on3 = _bn_last(out_channel)

# Relu ZGEE

self.relu = nn.ReLU()

self.down_sample = False

47

# HERAN 1. MHBEAFTRANEER, HTEGTRE, AREREEH

if stride != 1 or in_channel != out_channel:
self.down_sample = True

self.down_sample_layer = None

# F 1x1 SRREEEBEL

if self.down_sample:

self.down_sample_layer = nn.SequentialCell([_convix1(in_channel, out_channel, stride), # 1X1 &F3

# IHEEF
self.add = ops.Add()

# MIERER

def construct(self, x):

# BN

identity = x

# E—FEHR 1X1
out = self.convi(x)
out = self.bn1(out)

out = self.relu(out)

# F_EHE 3x3
out = self.conv2(out)
out = self.bn2(out)

_bn(out_channel)]) # Batch Norm
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out = self.relu(out)

# B=FEER 1X1
out = self.conv3(out)
out = self.bn3(out)

# DR RIERHIHERE

if self.down_sample:

identity = self.down_sample_layer(identity)

# INL3%E
out = self.add(out, identity)
# Relu BiE

out = self.relu(out)

return out

# NIRRT
class ResNet(nn.Cell):

ResNet architecture.

Args:

block (Cell): Block for network.

layer_nums (list): Numbers of block in different layers.

in_channels (list): Input channel in each layer.

out_channels (list): Output channel in each layer.

strides (list):  Stride size in each layer.

num_classes (int): The number of classes that the training images are belonging to.
Returns:

Tensor, output tensor.

Examples:

>>> ResNet(ResidualBlock,

>>> [3,4,6,3],

>>> [64, 256, 512, 1024],
>>> [256, 512, 1024, 2048],
>>> [1,2,2,2],

>>> 10)

# MASEN: RER, RERESH, AAEBEE, AHEE, K, ERE5IE
def __init__(self, block, layer_nums, in_channels, out_channels, strides, num_classes):
super(ResNet, self).__init_ ()
if not len(layer_nums) == len(in_channels) == len(out_channels) == 4:

raise ValueError("the length of layer_num, in_channels, out_channels list must be 4!")

5E48TA
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# F—EER, FRZ 7T, BAEE 3, BHBE 64, $iK2
self.convl = _conv7x7(3, 64, stride=2)

self.onl =_bn(64)

self.relu = ops.ReLU()

#3X3 MR, $£iK2

self.maxpool = nn.MaxPool2d(kernel_size=3, stride=2, pad_mode="same")

# conv2_x FeELR

self.layerl = self._make_layer(block,
layer_nums[0],
in_channel=in_channels[0],
out_channel=out_channels[0],
stride=strides[0])

# conv3_x FRELR

self.layer2 = self._make_layer(block,
layer_nums[1],
in_channel=in_channels[1],
out_channel=out_channels[1],
stride=strides[1])

# convd_x FRELR

self.layer3 = self._make_layer(block,
layer_nums[2],
in_channel=in_channels[2],
out_channel=out_channels[2],
stride=strides[2])

# convs_x FeELR

self.layer4 = self._make_layer(block,
layer_nums[3],
in_channel=in_channels[3],
out_channel=out_channels[3],
stride=strides[3])

# IEEF

self.mean = ops.ReduceMean(keep_dims=True)

# Flatten =

self.flatten = nn.Flatten()

# HE

self.end_point = _fc(out_channels[3], num_classes)

# MASHON: RER, BREREEYH, BAEE, BHEE, K

def _make_layer(self, block, layer_num, in_channel, out_channel, stride):

Make stage network of ResNet.
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Args:
block (Cell): Resnet block.
layer_num (int): Layer number.
in_channel (int): Input channel.
out_channel (int): Output channel.

stride (int): Stride size for the first convolutional layer.

Returns:

SequentialCell, the output layer.

Examples:
>>> make_layer(ResidualBlock, 3, 128, 256, 2)

# 1872 convn_x BYTRER

layers =[]

resnet_block = block(in_channel, out_channel, stride=stride)

layers.append(resnet_block)

for _inrange(1, layer_num):
resnet_block = block(out_channel, out_channel, stride=1)

layers.append(resnet_block)

return nn.SequentialCell(layers)

# FJ%E ResNet %%
def construct(self, x):
x = self.convi(x) # F—EEFR 7Xx7, £KH?2
x = self.bni(x) # 55—2[Y Batch Norm
x =self.relu(x)  #Rule BiEER
cl = self.maxpool(x) # ERAEIL 3x3, £iIKA 2

c2 = self.layerl(cl) # conv2_x FRZELR
c3 = self.layer2(c2) # conv3_x FeEtk
c4 = self.layer3(c3) # conv4_x FRZELR
c5 = self.layer4(c4) # convs_x FEZELR

out = self.mean(c5, (2, 3)) # W E
out = self .flatten(out) # Flatten =

out = self.end_point(out) # IHE

return out

2E500a
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# T332 ResNet50 RI4%

def resnet50(class_num=5):

Get ResNet50 neural network.

Args:

class_num (int): Class number.

Returns:

Cell, cell instance of ResNet50 neural network.

Examples:

>>> net = resnet50(10)

return ResNet(ResidualBlock, # FRERR
[3,4,6,3], # RERHE
[64, 256, 512, 1024], # FINBE
[256, 512, 1024, 2048], # HiHEE
[1,2,2,2], # £K

class_num) # #aiHHZR5I#L

o JFHAlL

STREIETIRL . WMREN. IRKREFIMHERREN /G, FHatEE)I%. RE)IGEE 2 E
S, EURERIZEIA epoch MIE— IR DENSIEETHEETE, WANZITESE
MKRERE, AREIERTTEE)IGSEAIREE.

LRG| B

32 B3R model_resnet, 1&BiT
https://download.mindspore.cn/models/r1.7/resnet50 ascend_v170_imagenet2012_official_cv_top

136C76.97_topSaccs3.44.ckpt TEUEUETE ImageNet SHEHE F B IAITHIRD AR, F+
FHIEISEER model_resnet |,

PRy IE=)] |2t
181 load_checkpoint()1& M SEENI) | 45AR B S A SRENF AR IS 40 .
3SR || R EL B4R

IEXT) | HER S HIIRE—BEESE (FU)I|IZMEELETE ImageNet EEEE Hi)II4RAY9 1001 53
FES, MERAIHRILISES 250 flowers EHEER 5 HEES) . ALRKIIEBEXNER
—EeEEENSH.

AR ER

# % ResNet50 4%, HIHSEHIEN 5, RPN 5 FFEAISEH!

net=resnet50(class_num=cfg.num_class)



https://download.mindspore.cn/models/r1.7/resnet50_ascend_v170_imagenet2012_official_cv_top1acc76.97_top5acc93.44.ckpt
https://download.mindspore.cn/models/r1.7/resnet50_ascend_v170_imagenet2012_official_cv_top1acc76.97_top5acc93.44.ckpt
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HEENTI) || AR B S 4L

param_dict =
load_checkpoint("model_resnet/resnet50 ascend_v170_imagenet2012_official_cv_toplacc76.97_top5acc93.44.ckpt
Il)

#ENEENAIRRELISEL
print(param_dict)

#81d mindspore.Parameter () & end_point.weight I end_point.bias X FzfY shape
param_dict["end_point.weight"] = mindspore.Parameter(Tensor(param_dict["end_point.weight"][:5, :],
mindspore.float32), name="variable")

param_dict["end_point.bias"]= mindspore.Parameter(Tensor(param_dict["end_point.bias"][:5,], mindspore.float32),
name="variable")

# 1B Softmax 32 X IBEHRACREL

loss = nn.SoftmaxCrossEntropyWithLogits(sparse=True, reduction="mean")

# IRBEFSIE

train_step_size = de_train.get_dataset_size()

Ir = nn.cosine_decay_Ir(min_Ir=0.0001, max_Ir=0.001, total_step=train_step_size *
cfg.epoch_size,step_per_epoch=train_step_size, decay_epoch=cfg.epoch_size)

# IRENENES

opt = Momentum(net.trainable_params(), Ir, momentum=0.9, weight_decay=1e-4, loss_scale=cfg.loss_scale_num)

# MKEFE, BR)IGIrEP R/ \IEE

loss_scale = FixedLossScaleManager(cfg.loss_scale_num, False)

# 1RBUIR, WINRIEREEN, IRECEREL, MRS, IRKETR, LAIREELTEIRE

model = Model(net, loss_fn=loss, optimizer=opt, loss_scale_manager=loss_scale, metrics={'acc'})

# RSB

loss_cb = LossMonitor(per_print_times=train_step_size)

# RERGESY, REBRSOSREIXEE, REFREFIMEE

ckpt_config = CheckpointConfig(save_checkpoint_steps=cfg.save_checkpoint_steps, keep_checkpoint_max=1)

# WERURE, RERBRFNER, BER, LREESH
ckpoint_cb = ModelCheckpoint(prefix=cfg.prefix, directory=cfg.directory, config=ckpt_config)

print("============== Starting Training ==============")
§ IR, REIGRE, IGE, EEES, RERMSETUER (RERBT Asend FGPU, A
HIIIZRERE)

model.train(cfg.epoch_size, de_train, callbacks=[loss_cb,ckpoint_cb], dataset_sink_mode=True)

# YIERRH KL 15-20 S8
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# (SRR TRENTE, MK EERERER
metric = model.eval(de_test)

print(metric)

i

epoch: 1 step: 113, loss is 0.23505911231040955
epoch: 2 step: 113, loss is 0.11479882150888443
epoch: 3 step: 113, loss is 0.13273288309574127
epoch: 4 step: 113, loss is 0.42304447293281555
epoch: 5 step: 113, loss is 0.14625898003578186
{'acc': 0.9587912087912088}

BT REI

BT AINEESYS, VAR model.predict)XTEREHRHITINN, HHTUNERMESLSE
£,
KAG:

# RRBLFI, MBHERHEN 10 MERHTIE, HHFUNESRESER
class_names = {0:'daisy',1:'dandelion’,2:'roses',3:'sunflowers',4:'tulips'}
foriin range(10):

test_ = de_test.create_dict_iterator().__next_ ()

test = Tensor(test_['image'], mindspore.float32)

# TEELFR

predictions = model.predict(test)

predictions = predictions.asnumpy()

true_label = test_['label'].asnumpy()

# BIRFUNEER

p_np = predictions]0, :]

pre_label = np.argmax(p_np)

print('&8" + str(i) + ' sample FWMEEER : ', class_names[pre_label],' ESCEER: !
class_names[true_label[0]])

i

28 0 1> sample FTMZEER:  sunflowers B3R sunflowers
2B 11 sample FRUZEER:  daisy BHsL2ER:  daisy

25 2 1 sample FGUZEER . roses HsCAER:  roses

25 3 > sample TRMLEER . roses  HEHSCEER:  roses

25 4 sample FGUZEER . roses HsCAER:  roses

28 5 1> sample FUZ5ER:  dandelion BSC4EE:  dandelion
25 6 1 sample TUM4EER .  dandelion  ESCZ55:  dandelion
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2 7 1 sample FTMZEER:  roses BSCER:  roses
%6 8 N sample FUMEEER . tulips  ESEEEER:  tulips
28 9 1> sample FUZ5ER:  dandelion BIr458:  dandelion

IR ]  HEEER

ASLIHRZT ResNet50 4R, ZMEHEZ LR (RUHBERESSERER) ? FHEHASL
SRENIEE N TS Epoch? RILBHIIHZERIZES?
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2.5 TextCNN [BR%DHTSCiE
AL R R E S S A0S B Z ) TextCNN [BROITSEIE., EBARIEAT:
o THEENHIESE, XEFAT rt-polarity HIEE, TNEUETIAMERZL,
® A REUERTIIIZFOSRIE.
® TEN TextCNN HRBUGEMIHER, )4k, . INENELAREL, TELGHERREL,
o TEVIGBENZTSELHNEE. RERE. FEEER. HEEE.
o NNEEUEEHHITIIE, &=iE, FIENREH T,

ST SIHES

ESNFHHTCE 2RI, BIRMREKRERZET Mindspore, WNEIEH, BILUEE MindSpore B
MIZZEETAME] . https://www.mindspore.cn/install/, 4§ MindSpore Za={E{RAYEBINZ A,

EIRSZEE{TIHA Python fRASEMHFIMIER. FBIESEEMEEFEINR,
HEFINME:
hRZS: MindSpore 2.2 LA E

YRTEIES . Python3.7 RLALE
T2 KIEES

SCA5IAR{ERRRY rt-polarity, EEES/ZESGFICEIE, rt-polarity.pos BBETFERIZ 5000 BRI
¥, rt-polarity.neg EBEIFAYE 5000 FHRIREF (BUBSGESURESUE-THHAY TextCNN
F) .

HUEBEREENT:
L—data

|-— rt-polarity.pos
L rt-polarity.neg

LT3 B Python FERIBERHEEIEI TSR

EEERRI, SANFEER Python [,

BaifERzE os FE, AGEEE, HEMEENE, BRIEENERREIINEIRE. #4680
MindSpore BUtEERIRAE, BTLATE MindSpore APl TAEIFEZRE1E), AJLAEIY context.set_context
XREEETHEENER, BENETEN. BiREE. BEHEER.



https://www.mindspore.cn/install/
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SN context 1ER, ELEIGITEEMNER.
5:

import math

import numpy as np
import pandas as pd
import os

import math

import random
import codecs

from pathlib import Path

import mindspore

import mindspore.dataset as ds

import mindspore.nn as nn

from mindspore import Tensor

from mindspore import context

from mindspore.train.model import Model

from mindspore.nn.metrics import Accuracy

from mindspore.train.serialization import load_checkpoint, load_param_into_net

from mindspore.train.callback import ModelCheckpoint, CheckpointConfig, LossMonitor, TimeMonitor

from mindspore.ops import operations as ops

from easydict import EasyDict as edict

cfg = edict({
'name': 'movie review',
'pre_trained': False,
'num_classes': 2,
'batch_size': 64,
'epoch_size': 4,
'weight_decay': 3e-5,
'data_path': './data/’,
'device_target': 'CPU',
'device_id": 0,
'keep_checkpoint_max": 1,
'checkpoint_path': './ckpt/train_textcnn-4_149.ckpt',
'word_len': 51,
'vec_length': 40

1

context.set_context(mode=context. GRAPH_MODE, device_target=cfg.device_target, device_id=cfg.device_id)

AELWHEA I TELREER., RIELIREREERHER, EUIBIZITE Ascend Al
QLIRS E, M device_target J764% Ascend, {UEBIZITE CPU. GPU B, 1FHSEUKIE, S
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T context.set_context $Z[15¢BE (https://www.mindspore.cn/docs/zh-
CN/r1.7/api_python/mindspore.context.html?highlight=context) .

SR HUREEFIRLE

RS

with open("./data/rt-polarity.neg", 'r', encoding="'utf-8') as f:
print("Negative reivews:")
foriin range(5):
print("[{0}]:{1}".format(i,f.readline()))
with open("./data/rt-polarity.pos", 'r', encoding='utf-8') as f:
print("Positive reivews:")
foriin range(5):
print("[{0}]:{1}".format(i,f.readline()))

FiETRa I -

Neg

eivews:

nly teenage boys could possibly find it funny .

tive and largely devoid of the depth or sophistication that would ma uch a graphic treatment of the crimes bearable .

ama of the circumstantial situation .

scards the potential fc

gical study , exhuming instead , the

shy but narratively opaque and emotionally vapid exercise in style and mystification .

destined to be the 21st century's new " conan * and that he's going to make a splash even greater than arnold schwarzenegger , jean-claud van damme or stev

e continuation of " the lord of the rings “ trilogy is so huge that a column of words cannot adequately describe co-writer/director peter jackso
. r . tolkien's middle-earth .

e to go to the movies to have fun , wasabi is a good place to start .

ing rare , an issue movie that's so honest and keenly observed that it doesn't feel like one

TE M AR TR R EAURD -

H#TE N EURAERE
class Generator():
def __init__(self, input_list):
self.input_list=input_list
def __ getitem__(self,item):
return (np.array(self.input_list[item][0],dtype=np.int32),
np.array(self.input_list[item][1],dtype=np.int32))
def __len__(self):

return len(self.input_list)

class MovieReview:

FTERS

def __init__(self, root_dir, maxlen, split):

input:

root_dir: /I PEUIREER



https://www.mindspore.cn/docs/zh-CN/r1.7/api_python/mindspore.context.html?highlight=context
https://www.mindspore.cn/docs/zh-CN/r1.7/api_python/mindspore.context.html?highlight=context
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maxlen: REAFRAKE
split: IREFIREF)IZ/TFHAIECHI

self.path = root_dir
self.feelMap = {

'neg':0,
'pos':1
}
self files =[]

self.doConvert = False

mypath = Path(self.path)
if not mypath.exists() or not mypath.is_dir():
print("please check the root_dir!")

raise ValueError

# TEEE B RPEEIY

for root, ,filename in os.walk(self.path):
for each in filename:
self.files.append(os.path.join(root,each))
break

# FIARE AR NI neg 5.pos
if len(self.files) != 2:
print("There are {} files in the root_dir".format(len(self.files)))

raise ValueError

# SEENEE
self.word_num =0
self.maxlen =0
self.minlen = float("inf")
self.maxlen = float("-inf")
self.Pos =[]
self.Neg =[]
for filename in self files:

self.read_data(filename)

self.text2vec(maxlen=maxlen)

self.split_dataset(split=split)

def read_data(self, filePath):
with open(filePath,'r") as f:

for sentence in f.readlines():

28581
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sentence = sentence.replace('\n',")\

.replace("",")\
.replace('\",")\
.replace(".",")\
.replace(',",")\
.replace('[",")\
.replace(']",")\
.replace('(',")\
.replace(')’,")\
.replace(":',")\
.replace('--',")\
.replace(-'," ')\
.replace('\\',")\
.replace('0',")\
.replace('1',")\
.replace('2',")\
.replace('3',")\
.replace('4",")\
.replace('s',")\
.replace('6',")\
.replace('7',")\
.replace('8',")\
.replace('9',")\
.replace("",")\
.replace('=",")\
.replace('s',")\
.replace('/",")\
.replace("*',")\

.replace(’;',")\

.replace('<b>',")\

.replace('%",")

sentence = sentence.split(" ')

sentence = list(filter(lambda x: x, sentence))

if sentence:

self.word_num += len(sentence)
self.maxlen = self.maxlen if self.maxlen >= len(sentence) else len(sentence)
self.minlen = self.minlen if self.minlen <= len(sentence) else len(sentence)
if 'pos’ in filePath:

self.Pos.append([sentence,self.feelMap['pos']])
else:

self.Neg.append([sentence,self.feelMap['neg']])

def text2vec(self, maxlen):

# BETFREIRE

2E59TA
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# Vocab = {word : index}
self.Vocab = dict()

# self.Vocab['None']
for Sentencelabel in self.Pos+self.Neg:
vector = [0]*maxlen
for index, word in enumerate(SentencelLabel[0]):
if index >= maxlen:
break
if word not in self.Vocab.keys():
self.Vocab[word] = len(self.Vocab)
vector[index] = len(self.Vocab) - 1
else:
vector[index] = self.Vocab[word]
Sentencelabel[0] = vector

self.doConvert = True
def split_dataset(self, split):

trunk_pos_size = math.ceil((1-split)*len(self.Pos))

trunk_neg_size = math.ceil((1-split)*len(self.Neg))

trunk_num = int(1/(1-split))

pos_temp=list()

neg_temp-=list()

for index in range(trunk_num):
pos_temp.append(self.Pos[index*trunk_pos_size:(index+1)*trunk_pos_size])
neg_temp.append(self.Neg[index*trunk_neg_size:(index+1)*trunk_neg_size])

self.test = pos_temp.pop(2)+neg_temp.pop(2)

self.train = [i for item in pos_temp+neg_temp for i in item]
random.shuffle(self.train)

def get_dict_len(self):
RISEURE PN FERANRMKE
if self.doConvert:
return len(self.Vocab)
else:
print("Haven't finished Text2Vec")

return -1

def create_train_dataset(self, epoch_size, batch_size):
dataset = ds.GeneratorDataset(
source=Generator(input_list=self.train),

column_names=["data","label"],

556010
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shuffle=False

)
dataset=dataset.batch(batch_size=batch_size,drop_remainder=True)
dataset=dataset.repeat(epoch_size)

return dataset

def create_test_dataset(self, batch_size):
dataset = ds.GeneratorDataset(
source=Generator(input_list=self.test),
column_names=["data","label"],
shuffle=False
)
dataset=dataset.batch(batch_size=batch_size,drop_remainder=True)

return dataset

BIIBEN read_data ERENIERIASIEESEER text2vec BREDIEURHITX AR TRIENW AL
I, ﬁﬁﬁ split_dataset 41*51?)%/ > EI [ EREERFINEEE, ,“\): create_test_dataset F[]

\:

3

config ELEXAD:

instance = MovieReview(root_dir=cfg.data_path, maxlen=cfg.word_len, split=0.9)
dataset = instance.create_train_dataset(batch_size=cfg.batch_size,epoch_size=cfg.epoch_size)
batch_num = dataset.get_dataset_size()

EREURAMRE RN

vocab_size=instance.get_dict_len()
print("vocab_size:{0}".format(vocab_size))
item =dataset.create_dict_iterator()
for i,data in enumerate(item):
if i<l:
print(data)
print(data['data'][1])
else:

break

I EREANIRLS

Tensor(shape=[64), dtype=Int32, value= [1, 1,1, 1,1, 1, 1, 1,1, 1,1, 1,1, 1, 1,1, 1, 1, 1, 1, 1, 1, 1, 1,

$£IB 5 EEilHSH

SJERIZERD:
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learning_rate =[]
warm_up = [1le-3 / math.floor(cfg.epoch_size / 5) * (i + 1) for _in range(batch_num)
for i in range(math.floor(cfg.epoch_size / 5))]

shrink = [1e-3 / (16 * (i + 1)) for _in range(batch_num)

for i in range(math.floor(cfg.epoch_size * 3 / 5))]
normal_run = [1e-3 for _in range(batch_num) foriin

range(cfg.epoch_size - math.floor(cfg.epoch_size / 5)
- math.floor(cfg.epoch_size * 2 / 5))]

learning_rate = learning_rate + warm_up + normal_run + shrink

1813 epoch 3£ MESFS

U6 TextCNN 1EBITEN

HERIZEE T IRRIEEMIFEE . )14
AR R

F T, DNEELGRE. EEHERREL.

def _weight_variable(shape, factor=0.01):
init_value = np.random.randn(*shape).astype(np.float32) * factor

return Tensor(init_value)

def make_conv_layer(kernel_size):
weight_shape = (96, 1, *kernel_size)
weight = _weight_variable(weight_shape)
return nn.Conv2d(in_channels=1, out_channels=96, kernel_size=kernel_size, padding=1,
pad_mode="pad", weight_init=weight, has_bias=True)

class TextCNN(nn.Cell):
def __init__(self, vocab_len, word_len, num_classes, vec_length):
super(TextCNN, self).__init__()
self.vec_length = vec_length
self.word_len = word_len

self.num_classes = num_classes

self.unsqueeze = ops.ExpandDims()

self.embedding = nn.Embedding(vocab_len, self.vec_length, embedding_table='normal')

self.slice = ops.Slice()

self.layerl = self.make_layer(kernel_height=3)
self.layer2 = self.make_layer(kernel_height=4)
self.layer3 = self.make_layer(kernel_height=5)

self.concat = ops.Concat(1)

self.fc = nn.Dense(96*3, self.num_classes)
self.drop = nn.Dropout(keep_prob=0.5)
self.print = ops.Print()

self.reducemean = ops.ReduceMax(keep_dims=False)
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def make_layer(self, kernel_height):
return nn.SequentialCell(

[
make_conv_layer((kernel_height,self.vec_length)),
nn.ReLU(),
nn.MaxPool2d(kernel_size=(self.word_len-kernel_height+1,1)),
]

def construct(self,x):
x = self.unsqueeze(x, 1)
x = self.embedding(x)
x1 = self.layer1(x)
x2 = self.layer2(x)
x3 = self.layer3(x)

x1 = self.reducemean(x1, (2, 3))
x2 = self.reducemean(x2, (2, 3))

x3 = self.reducemean(x3, (2, 3))

x = self.concat((x1, x2, x3))
x = self.drop(x)
x = self.fc(x)
return x
net = TextCNN(vocab_len=instance.get_dict_len(), word_len=cfg.word_len,
num_classes=cfg.num_classes, vec_length=cfg.vec_length)
print(net)

563

BRI

TextChn<

(embedding): Embeddingcvocab_size=18848, embedding_size=40, use_one_hot=False, embedding_tableParameter (name=embedding.embedding_table

@),stride=(1, 1), pad_mode=pad, padding=1, dilation=(1

. -7.44788814e-03

«» -B.17192066€-03

83 ... -1.95871772e-02

AR SEL

IKEE: X BREE, BTEHEMNESEIIMEESIIEE.
TIMRKME. EX—MFRHRKRE, ATLBSUESRERIMIRE.

), dtype=Float32, padding_idx=or

), group=1, has_bias=Trueweight_init=[[[[
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fifb=s: BT

EMTIRKRES, ATLABEHREREKTINENRE. BERTE RS UIINERNT
M, LUE 1‘; UMBE, MindSpore STFFHUIRSCERZNAE SoftmaxCrossEntropyWithLogits, L1Loss.
MSELoss &, 1XER{$EFH SoftmaxCrossEntropyWithLogits FRECEREL,

MindSpore 24t Callback #/l#l, BTLATEI XERLAELRIR LA
ModelCheckpoint 795, ModelCheckpoint RILURTEMLEIEEFISE, LUERITE :.,;gEI’:'J fine-
tuning (f:0) #{F.

AR ER

# (RS, MRRE. RENER. HEEURFRE

opt = nn.Adam(filter(lambda x: x.requires_grad, net.get_parameters()),
learning_rate=learning_rate, weight_decay=cfg.weight_decay)

loss = nn.SoftmaxCrossEntropyWithLogits(sparse=True)

model = Model(net, loss_fn=loss, optimizer=opt, metrics={'acc': Accuracy()})

config_ck = CheckpointConfig(save_checkpoint_steps=int(cfg.epoch_size*batch_num/2),

keep_checkpoint_max=cfg.keep_checkpoint_max)

time_cb = TimeMonitor(data_size=batch_num)

ckpt_save_dir ="./ckpt"

ckpoint_cb = ModelCheckpoint(prefix="train_textcnn", directory=ckpt_save_dir, config=config_ck)

loss_cb = LossMonitor()

$£8  Eanil

e 2151)l|2 SEB0H1T)|2 1E MindSpore tE
BAch Model.train /5,5 TFRAIX—IdTE.
13:

model.train(cfg.epoch_size, dataset, callbacks=[time_cb, ckpoint_cb, loss_cb])

print("train success")

Tl

epoch: 1 step: 596, loss is ©.0823292765

epoch time: 36818.871 ms, per step time: 61.775 ms
epoch: 2 step: 596, loss is ©.0016317479

epoch time: 4326.621 ms, per step time: 7.249 ms
epoch: 3 step: 596, loss is ©.000254901893

epoch time: 4271.667 ms, per step time: 7.167 ms
epoch: 4 step: 596, loss is ©.08001774891

epoch time: 4332.598 ms, per step time: 7.269 ms
train success

F£I9 kiR

ALEBFFABNPKZIFIONAZME, H T, BHIBRSERINRERR,
AR R
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def preprocess(sentence):

sentence = sentence.lower().strip()

sentence = sentence.replace('\n',")\
.replace("",")\
.replace('\",")\
.replace(".",")\
.replace(',",")\
.replace('[",")\
.replace(']",")\
.replace('(",")\
.replace(")",")\
.replace(":",")\
.replace('--',")\
.replace(’-'," ')\
.replace('\\',")\
.replace('0',")\
.replace('1',")\
.replace('2',")\
.replace('3',")\
.replace('4",")\
.replace('s',")\
.replace('6',")\
.replace('7',")\
.replace('8',")\
.replace('9',")\
.replace("",")\
.replace('=",")\
.replace('s',")\
.replace('/",")\
.replace("*',")\
.replace(’;',")\
.replace('<b>',")\
.replace('%',")\
.replace(" ","")

sentence = sentence.split(' ')

maxlen = cfg.word_len

vector = [0]*maxlen

for index, word in enumerate(sentence):

if index >= maxlen:
break

if word not in instance.Vocab.keys():
print(word," ER{EZRHHEIFEF B

else:
vector[index] = instance.Vocab[word]

sentence = vector

return sentence
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def inference(review_en):
review_en = preprocess(review_en)
input_en = Tensor(np.array([review_en]).astype(np.int32))
output = net(input_en)
if np.argmax(np.array(output[0])) == 1:
print("Positive comments")

else:

print("Negative comments")

5:

review_en = "the movie is so boring"

inference(review_en)

T -
Negative comments
FTE]I10 BER

SNER7EIEIT GPU HBLA ESLie, FEEWMESIESBXECEN GPU?
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3 PyTorch

3.1 LI ME

3.1.1 XFA3LLG
AL FEZENE PyTorch BUIKEFUREN, BIIXTKEN—RINBRENDB, SJLUEZRERS
PyTorch BIEAIEEERT T R, 1E7 BERIS(ELUS, BT PyTorch #J5E LeNet. ResNet FJ4%
LI E RSN,

3.1.2 SCIG /Y
o  E4Z pyTorch SKERICIEETTE,
o EiE pyTorch IkEMIBMS X,

e EE4E PyTorch fLEHEEE,

3.1.3 LIRS

ANSLIGFTERIFELEA PyTorch, EENARAS 2.0 RUALRRA, SEIRATLATENA PC _EFERHEETLA
ERENTWE ModelArts RS 5EH.

3.2 PyTorch At

3.2.1 6lJzE tensor

FRLEEFPKEDHIFRTAENEIE, 0 485KkEXTINE, 14EKERTHE, 2 45KEFRR
#BpE, 3 4EKEFLIFRTE BEIRR RGB ZBEFS.

TER1 YR KE

AR ER

import torch
x = torch.rand(4, 3)
print(x)
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tensor([[0.2052, 0.2865, 0.9629],
[0.3342, 0.8409, 0.0419],
[0.8176, 0.9898, 0.8704],
[0.0259, 0.0501, 0.3116]])

LB 2 ([FAREEEREIECEE Tensor
AR ER

import numpy as np

print(torch.Tensor(np.array([[1, 2], [3, 411))) # EEFEZEEEIE
print(torch.Tensor([True,False])) # {5FH bool ZEEIEI7E
print(torch.Tensor((1,2,3,4,5))) # {EFECAHEIE
print(torch.Tensor([i for i in range(10)])) # {EFEFIZEEIZ

B

tensor([[1., 2.],
[3.,4.11)
tensor([1., 0.])
tensor([1., 2., 3.,4.,5.])
tensor([0., 1., 2.,3.,4.,5,6.,7.,8.,9.])

T3 FEREZEEN Tensor

KAG:

print(torch.FloatTensor(2,3).type()) #¥A7E— 2*3 Float A 5KE
print(torch.DoubleTensor(2,3).type()) #{&72—> 2*3 Double ZEEIRIKE
print(torch.HalfTensor (2,3).type()) ##&32— 2*3 HalfTenso EEIHIKE
print(torch.ByteTensor(2,3).type()) #1452 —1 2*3 Byte SEIAKE
print(torch.CharTensor(2,3).type()) ##&E—> 2*3 Char Z5EIHTIKE
print(torch.ShortTensor(2,3).type()) ##&§E—> 2*3 Short ZEBIHJKE
print(torch.IntTensor(2,3).type()) #a82—1 2*3 Int ZZEIRKE
print(torch.LongTensor(2,3).type()) #&%E—> 2*3 Long ZRERIKE

Tl

torch.FloatTensor
torch.DoubleTensor
torch.HalfTensor
torch.ByteTensor
torch.CharTensor
torch.ShortTensor
torch.IntTensor

torch.LongTensor
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T4 BlE—LETRKE
5:

import torch

x = torch.zeros(4, 3, dtype=torch.long)
print(x) # £FKE

x = torch.ones(4, 3, dtype=torch.long)
print(x) # £ 1 5KE

X = X.new_ones(4, 3, dtype=torch.double)
print(x)

x = torch.randn_like(x, dtype=torch.float)
print(x) #

B

tensor([[0, O, 0],
[0, 0, 0],
[0, 0, 0],
[0,0,01])
tensor([[1, 1, 1],
[1,1,1],
[1,1,1],
[1,1,1]])
tensor([[1., 1., 1.],
1.1, 1],
[1.,1., 1],
[1., 1., 1.]], dtype=torch.float64)
tensor([[-0.8838, 0.8029, -1.9473],
[-0.7147, -1.0430, -0.3002],
[1.2838, 1.9056, -1.6879],
[-0.8628, 1.6469, 0.6585]])

3.2.2 Tensor BB
SKERIRMEFERAR (shape) FIEHESEEY (dtype) .
o  FZUK: Tensor BY shape, &—> tuple,
o  HUEZAY: Tensor BY dtype, = MindSpore F9— N EESEEY,

KAG:

x = torch.Tensor(np.array([[1, 2], [3, 411))
print(x.shape) # FREFZIR
print(x.size())

print(x.dim()) # 24

print(x.device) # PF{ERE{EF
print(x.dtype) # ZEZEHL
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torch.Size([2, 2])
torch.Size([2, 2])
2

cpu
torch.float32

3.2.3 Tensor BYF7i%

5:

x = torch.Tensor(np.array([[1, 2], [3, 4]]))

print(x.reshape(4,1)) # reshape, BIZSFZ4A
X = x.unsqueeze(2) # EIT—NEE
print(x.shape)

X = x.squeeze(2) # [EFRLERE
print(x.shape)

print(x.flatten()) # EFFN—4E
x.to(device) # FEENEETEIRES device

HiH -

tensor([[1.],
[2.],
131

[4.11)
torch.Size([2, 2, 1])
torch.Size([2, 2])
tensor([1., 2., 3., 4.])

3.2.4 INEEUESE

S NE MNIST #dEE

DIEEUEEZHI, ATLASSMLATEERS http://yann.lecun.com/exdb/mnist/, &k MNIST Ui
&, FHENGSUEFRTURE AR MNIST AL FE., WNERIRBE N, pytorch £BEITE,

(BEEFIIMEIERE,
ARER

import matplotlib.pyplot as plt

from torchvision import datasets, transforms

# M mnist dataset 3SEENE 5



http://yann.lecun.com/exdb/mnist/

S
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train_dataset = datasets.MNIST(root="./MNIST',train=True,download=True,transform=transforms.ToTensor())
+ BEEIEG, REBEGK/N

plt.figure(figsize=(8,8))

i=1

# ¥TED 3 5Kl ZR &R F &

for dic in train_dataset.train_data[:3]:
plt.subplot(3,3,i)
plt.imshow(dic)
plt.axis('off')

i+=1

plt.show()

71

i

|_1r'

El3-1 MNIST ZURERIFA
2 fEH ImageFolder NNE &GRS
LEAMIIEAYESHE /S ResNet SEEGARFR{EEFRRIIEATEIRESE.

train = torchvision.datasets.ImageFolder("./flower_photos_train/") # NEZEUE

+ BEHEEREN
print("&UEEESRE!")
print(train.classes)

print(train.class_to_idx)
print("EHEEEHEA")
print(train.samples[0])
print("E  #HEET")

print(train.extensions[0])

T
G S]]

['daisy', 'dandelion’, 'roses', 'sunflowers', 'tulips']
{'daisy': 0, 'dandelion': 1, 'roses': 2, 'sunflowers": 3, 'tulips': 4}
("./flower_photos_train/daisy\\10140303196_b88d3d6cec.jpg', 0)
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.ipg

PO EE s CIE A

# R INERE R EUE
foriin range(5):
plt.figure()
random.seed = 2
num = random.randint(0,3000)
plt.imshow(train[num][0].permute(1,2,0)) # train[num] IR[E]— tuple B SHIEFIREXTRAISEBIE
plt.title(train[num][1])
plt.colorbar()
plt.grid(False)

plt.show()
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T3 BENuES

1E pyTorch &b, EENEURELRBEBETZEMIK torch.utils.data.Dataset 2, FHSLI  len_
0 __getitem__ ik, X NGED DA FREIZUEEFAIFASETNNIAERRS IB9ERH
TINEFOTRRLIE,

import os

import torch

from torch.utils.data import Dataset, DataLoader
from PIL import Image

from torchvision import transforms
# G
class CustomDataset(Dataset):

def __init__(self, image_dir, label_file, transform=None):

image_dir (string): TREEIGKAIBRIER.
label_file (string): ERIRERIMHIRER, B—1TUR—MRE,
transform (callable, optional): FIEHIEHRELIEEEE, FITEUEIEEETIIE, EAIAJT None,

self.image_dir = image_dir # B{ZBEFREBR

self.labels = self._load_labels(label_file) # NIEIRES
self.image_filenames = sorted(os.listdir(image_dir)) # FREXEGS{HERBFIZE, HHR
self.transform = transform  # EURALHRIEIE

def _load_labels(self, label_file):

M INEARES
Args:
label_file (string): EEIREAISLGERTR.

Returns:
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list: FREEFIER, BNTTRE—1EEL

with open(label_file, 'r') as f:

labels = [int(line.strip()) for line in f]  # EEBNIY, HEEITEMAEY, HEFMEEsIERS

return labels

def __len__(self):

IR EEHREFRIEAREE
Returns:ﬁzﬁﬁio

return len(self.image_filenames) # REIEEIHZFIRAVE

def _ getitem__(self, idx):

HRIEZRS BREEIRE PRI
Args:
idx (int): BEAZRSI,

Returns:

tuple: BEEHRFIRERITTA.

img_name = os.path.join(self.image_dir, self.image_filenames[idx]) # HFEEIGSEFRITTEEIRR
image = Image.open(img_name).convert('RGB') # ITFHEIEIE, FEEHRS RGB R,
label = self.labels[idx] # FKEXXIRIAUARES

if self.transform:

image = self.transform(image) # WNSRIRHTAEHAIRIE, NIXTEHRHITIEHR

# IREIEGAIREAITTE

return image, label

if _name__=="__main__":

# TEMEGIRIRIRE
transform = transforms.Compose([
# FUEIRIRIE

pass

# Bl E RIS FIREE
image_dir = 'path/to/images' # ERATHEIRERIKR
label_file = 'path/to/labels.txt' # EHAIIRAVFRES SRR

# BUEHIRESLA

741
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dataset = CustomDataset(image_dir=image_dir, label_file=label_file, transform=transform)

# CUEEEHRINEES
dataloader = DatalLoader(dataset, batch_size=32, shuffle=True, num_workers=4) # #tZX/\ 32, FTELIRA
. /4 MNITIEHE

3.3 LeNet
{3 PyTorch SCHI LeNet f9%8,

TE1 SARENIES

import torch

import torch.nn as nn

import torch.optim as optim

import torchvision

import torchvision.transforms as transforms

import os

import matplotlib.pyplot as plt

S22  ENEUREATHENE SRR

LEAMINENRYEIESE S CIFAR1I0, HEA 10 NEBIRI RGB ZBEH, HDBIR KL (airplane) |
iSZ%E (automobile) | 53& (bird) . J& (cat) . & (deer) . ¥ (dog) . %K (frog) . 5
(horse) . R (ship) FIRZE (truck) . EPEHIE 6000 sKEIS, HUEEH—HA 60000 3K
B, Erh 50000 KBTI i, SKEFIIRT /9 32332 =,

=19

# EETALE

transform = transforms.Compose(
[transforms.ToTensor(),
transforms.Normalize((0.5, 0.5, 0.5), (0.5, 0.5, 0.5))])

# TEGFFINE CIFAR-10 $UESE
trainset = torchvision.datasets.CIFAR10(root="./data’, train=True, download=True, transform=transform)
trainloader = torch.utils.data.DatalLoader(trainset, batch_size=64, shuffle=True, num_workers=1)

testset = torchvision.datasets.CIFAR10(root="./data’, train=False, download=True, transform=transform)

testloader = torch.utils.data.DataLoader(testset, batch_size=64, shuffle=False, num_workers=1)

$IE3 HEER

# BB R
dataiter = iter(trainloader)

images, labels = next(dataiter)

# BIEMERERE R

imshow = torchvision.utils.make_grid(images)
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# BLIR79 numpy EEF R
imshow = imshow.numpy().transpose((1, 2, 0))
# BRER
plt.imshow(imshow)
plt.show()
B4 BN REEZEFFEIL
# TEX LeNet [LRLEEHT
class LeNet(nn.Module):
def __init__ (self):
super(LeNet, self). _init_ () # VAR nn.Module BIHHERRZEL
# F—ERE, BINBEHN 3, BHEEHU 6, BRZKIN 5x5
self.convl = nn.Conv2d(3, 6, kernel_size=5)
# BTAEHE, BNBEHN 6, BHEEHUY 16, BFRUZKINS 5x5
self.conv2 = nn.Conv2d(6, 16, kernel_size=5)
# E—ANSEEER, RNFHIEEN 16*5*5, BMHRHMEREN 120
self.fcl = nn.Linear(16*5*5, 120)
# BADERE, BNFHESER 120, BHEEEE 84
self.fc2 = nn.Linear(120, 84)
# BENDEER (WHE)  BNFEED 84, WLEEEEN 10
self.fc3 = nn.Linear(84, 10)
def forward(self, x):
x = torch.tanh(self.convi(x))
# XJ x BT 2x2 FIRAHIIRIE
x = torch.max_pool2d(x, 2)
#x BEBE_NERE, AFRA tanh BUEREL
x = torch.tanh(self.conv2(x))
# XJ x BT 2x2 RIS AHIIRIE
x = torch.max_pool2d(x, 2)
# B x BEA—HRE, HEERAZISIEER, K/\J/3(batch_size, 16¥5*5)
X = x.view(-1, 16*5*5)
x = torch.tanh(self.fc1(x))
#x BEBE_AN2IEER, KRR tanh BUEREL
x = torch.tanh(self.fc2(x))
#x BEE=AN2EEE (MHE) | BREXENMEANERS, BrmbETETERTOES

(E==]

x = self.fc3(x)

return x

# LU LeNet (4
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net = LeNet()
net.parameters # EEIREISE]

i

<bound method Module.parameters of LeNet(
(conv1): Conv2d(3, 6, kernel_size=(5, 5), stride=(1, 1))
(conv2): Conv2d(6, 16, kernel_size=(5, 5), stride=(1, 1))
(fc1): Linear(in_features=400, out_features=120, bias=True)
(fc2): Linear(in_features=120, out_features=84, bias=True)

(fc3): Linear(in_features=84, out_features=10, bias=True)

)>

SRS EIIRKRER MRS

criterion = nn.CrossEntropyLoss()

optimizer = optim.SGD(net.parameters(), Ir=0.001, momentum=0.9)

\|

FEe wY

# FIMT SRR S EIEFAISEETLANE,

if os.path.isfile("cifar10.pth"):
net.load_state_dict(torch.load("cifar10.pth"))

# FATEFERAE

loss_history =]

# G

for epoch in range(50): # 50 > epoch
running_loss = 0.0
for i, data in enumerate(trainloader, 0):

inputs, labels = data

optimizer.zero_grad()

outputs = net(inputs)

loss = criterion(outputs, labels)
loss.backward()
optimizer.step()

running_loss += loss.item()
if i % 200 == 199:
print(f'[Epoch: {epoch + 1}, Batch: {i + 1}] loss: {running_loss / 200:.3f}')

running_loss = 0.0

# ICRIRKE

loss_history.append(loss.item())

print('Finished Training')
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# (RHIRCHISE
plt.plot(loss_history)
plt.xlabel('Batch')

plt.ylabel('Loss')

plt.title('Loss over Training Batches')

plt.show()

TS

(E RN ERRIAREL A T

# WA RBENIRNE ERYZRI
correct =0
total =0
with torch.no_grad():
for data in testloader:
images, labels = data
outputs = net(images)
_, predicted = torch.max(outputs.data, 1)
total += labels.size(0)

correct += (predicted == labels).sum().item()

print(f'Accuracy of the network on the 10000 test images: {100 * correct / total:.2f}%')

i

| Accuracy of the network on the 10000 test images: 75.97%

3.4 ResNet50 BUES

AL REF ST sz
o (MERENHIESE, XBEFEATEAE
o EN—KLE, X
o TENIRREREFIILES.

o NBHUEEF TG, IETHSE,
1 S
TERNFHHTERZ R, HHRRE

RETRESE.

BB B ResNet50 1RBIZE,

FRNEHT

Z1EFfa%% 7 PyToch,

ResNet50 E{& o

.

EIRIFREEIRIAA Python IRASERLFIMIER. FEMESEMEIFINA.

HEFINME:
hRA<: PyToch 2.5

LI, BRI




S

Al SCIStEE =
HUAWEI HCIA-AI SCASIE SR 791

YRFEIES . Python3 (>=3.7)
T2 HEES

BRI RRINEGIAEUES, ZEUESERREUES, SHEE s MiehIRE: K52
daisy (33, 6335K) , dandelion GEATR, 8983K) , roses (BEE, 6413K) , sunflowers

(A%, 6993K) , tulips (BREE, 799 3K) , (RIFME 5 NN H, Bt 36703, K

INKHHE 230M £, A7 EIREERE ez it T, FUBRSEXEDM T

flower_photos_train #[] flower_photos_test FIERS .

REMITT (BURET flowers ESET)

flower_photos_train

|— daisy

I— dandelion

F— roses

|— sunflowers
I— tulips

F— LICENSE.txt

flower_photos_test

F— daisy
F— dandelion
F— roses
F— sunflowers
F— tulips
F— LICENSE.txt
FESUHE flowers, FF EEURESH:

https://ascend-professional-construction-dataset.obs.myhuaweicloud.com/deep-learning/flower_photos_train.zip

https://ascend-professional-construction-dataset.obs.myhuaweicloud.com/deep-learning/flower_photos_test.zip

B3 B Python FERIEHRHEEIEITIER

EfEFRT, SIAFER Python JE,

import torch

import torchvision

import torchvision.transforms as transforms
import torch.nn as nn

import torch.nn.functional as F
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import torch.optim as optim
import matplotlib.pyplot as plt
from easydict import EasyDict as edict
import random
1= \
SBa  EHETH
cfg = edict({
'data_path': './flower_photos_train',  #JJl|ZEUHEEIRRR
'test_path':'flowers/flower_photos_train', HIHEIEEIRR

'data_size': 3616,

'HEIGHT": 224, # BEIREE
'WIDTH': 224, # BEREE

' R_MEAN': 123.68, # CIFAR10 RYIS{E
' G_MEAN': 116.78,

' B_MEAN': 103.94,

'_R_STD": 1, # BEMAINEE

' G_STD": 1,

' B_STD"1,

' RESIZE_SIDE_MIN'": 256, # E{&IE3E resize &/IME
'_RESIZE_SIDE_MAX': 512,

'batch_size": 1, # HLIRA/N

'num_class': 5, # PG

'epoch_size': 5, # IIIZRIREL

'num_workers':1,

'device':"cuda", # cpu, xpu, npu %, WEREMA npu IBHEEEEE Ascend JIIEEIRFIFE

'prefix': ' renet50.pth', # EEURZFAIZFR

}

SRS HEZEFILE
ENXHIELNEGR

# {8 transforms.Compose B S MMES T

transform_train = transforms.Compose([

transforms.RandomHorizontalFlip(),

transforms.ToTensor(),

transforms.Normalize(mean=[cfg._R_MEAN, cfg._G_MEAN, cfg._B_MEAN], std=[cfg._R_STD, cfg._G_STD,
cfg._B_STD]),

transforms.Resize(cfg._RESIZE_SIDE_MIN),

transforms.CenterCrop((cfg.HEIGHT, cfg. WIDTH)),
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transform_test = transforms.Compose([
transforms.ToTensor(),
transforms.Normalize((0.5, 0.5, 0.5), (0.5, 0.5, 0.5)),
1)

DREETE

train = torchvision.datasets.ImageFolder(cfg. data_path, transform=transform_train)

trainloader = torch.utils.data.DatalLoader(train, batch_size=cfg.batch_size, shuffle=True,
num_workers=cfg.num_workers)

6  ENMELE

import torch.nn as nn

# BEAREN, FEFT ResNet-18 F] ResNet-34

class BasicBlock(nn.Module):

expansion =1 # EIHIBEHNY BELH

def __init_ (self, in_channels, out_channels, stride=1):

super(BasicBlock, self).__init_ ()

# FREREERD
self.residual_function = nn.Sequential(
nn.Conv2d(in_channels, out_channels, kernel_size=3, stride=stride, padding=1, bias=False), # S—
NEIZ
nn.BatchNorm2d(out_channels), # SE&—/MitIF—E
nn.ReLU(inplace=True), # EGHEREL
nn.Conv2d(out_channels, out_channels * BasicBlock.expansion, kernel_size=3, padding=1, bias=False),
# F_ANERE
nn.BatchNorm2d(out_channels * BasicBlock.expansion) # S2_MitIA—{LE

# $E(Z (shortcut) BB, FITFARMHERNISIK

self.shortcut = nn.Sequential()

# WNERUEEAICED, (FF 1x1 SIRARERINERE
if stride != 1 or in_channels != BasicBlock.expansion * out_channels:
self.shortcut = nn.Sequential(
nn.Conv2d(in_channels, out_channels * BasicBlock.expansion, kernel_size=1, stride=stride,
bias=False),
nn.BatchNorm2d(out_channels * BasicBlock.expansion)

def forward(self, x):
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# TR RSN

return nn.ReLU(inplace=True)(self.residual_function(x) + self.shortcut(x))

# FRTUREN, EEFIT ResNet-50, ResNet-101 F[] ResNet-152
class BottleNeck(nn.Module):

expansion =4 # EIHIBEZY BEL

def __init__ (self, in_channels, out_channels, stride=1):

super(BottleNeck, self).__init_ ()

# FREREERD

self.residual_function = nn.Sequential(
nn.Conv2d(in_channels, out_channels, kernel_size=1, bias=False), # F—" Ix1 HIHE, T4
nn.BatchNorm2d(out_channels), # S&— I —CE
nn.ReLU(inplace=True), # BGEERZEL

nn.Conv2d(out_channels, out_channels, stride=stride, kernel_size=3, padding=1, bias=False), # 3x3

nn.BatchNorm2d(out_channels), # S MHIF—CE

nn.ReLU(inplace=True), # BIEERZEL

nn.Conv2d(out_channels, out_channels * BottleNeck.expansion, kernel_size=1, bias=False), # 58—
N1 ERE, BTFA4%E

nn.BatchNorm2d(out_channels * BottleNeck.expansion) # = IF—KE

# shortcut B89, AT RBMEETNLSK

self.shortcut = nn.Sequential()

# ANRYEFERICED, (B 1x1 BRRBEPEAVAR

if stride != 1 or in_channels != out_channels * BottleNeck.expansion:
self.shortcut = nn.Sequential(

nn.Conv2d(in_channels, out_channels * BottleNeck.expansion, stride=stride, kernel_size=1,
bias=False),

nn.BatchNorm2d(out_channels * BottleNeck.expansion)

def forward(self, x):
# TR EEREL

return nn.ReLU(inplace=True)(self.residual_function(x) + self.shortcut(x))

# ResNet PIZBEN.

class ResNet(nn.Module):

def __init__(self, block, num_block, num_classes=100):

super(ResNet, self).__init_ ()
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self.in_channels = 64 # {JISIEEE

# FAEHE

self.convl = nn.Sequential(
nn.Conv2d(3, 64, kernel_size=3, padding=1, bias=False),
nn.BatchNorm2d(64),

nn.ReLU(inplace=True)

# AENEHEE, XN TR/ ResNet A
self.conv2_x = self._make_layer(block, 64, num_block[0], 1)
self.conv3_x = self._make_layer(block, 128, num_block[1], 2)
self.conv4_x = self._make_layer(block, 256, num_block[2], 2)

self.conv5_x = self._make_layer(block, 512, num_block[3], 2)

# ERHYBHE
self.avg_pool = nn.AdaptiveAvgPool2d((1, 1))

# SERR, BHXBIEBRETRRE

self.fc = nn.Linear(512 * block.expansion, num_classes)

def _make_layer(self, block, out_channels, num_blocks, stride):
# LR —NERFS
strides = [stride] + [1] * (num_blocks - 1) # & block BYE1S, BT 5 — block SNEFRERA 1
layers =[]
for stride in strides:

layers.append(block(self.in_channels, out_channels, stride)) # 70 block

self.in_channels = out_channels * block.expansion # BEFMEBIEZY

return nn.Sequential(*layers) # REENFFI

def forward(self, x):
# BIEMERE
output = self.convi(x)
output = self.conv2_x(output)
output = self.conv3_x(output)
output = self.conv4_x(output)

output = self.conv5_x(output)
output = self.avg_pool(output) # £FFEIithit
output = output.view(output.size(0), -1) # EEAH

HmE
output = self.fc(output) # DIEEERE

return output

83




S

_A| SCIdtEEs
HUAWEI HCIA-AI SCASIE SR

B CEENXIFAZE, EXARSE (B2 THY RseNet 5544

25840

# TENAEMRAH] ResNet
def resnet18():
" SR[E] ResNet-18 F&FY "
return ResNet(BasicBlock, [2, 2, 2, 2])

def resnet34():
nn J\&@ ReSNet-34 *ﬁﬂ nun
return ResNet(BasicBlock, [3, 4, 6, 3])

def resnet50():
nun J\&Iﬁl ResNet-50 *E;__:Fg nn

return ResNet(BottleNeck, [3, 4, 6, 3], num_classes=cfg.num_class) # {SXZERIZE=

def resnet101():
nun J\é@ ReSNet-lOl *Eﬂ nun
return ResNet(BottleNeck, [3, 4, 23, 3])

def resnet152():
nnn J\é@ ReSNet-lSZ *Eﬂ nn
return ResNet(BottleNeck, [3, 8, 36, 3])

[E£ESL3E {5 ResNet50,

LT BIIRKREENLES, FHIMAMLE

import os

net = resnet50().to(cfg.device)
if os.path.isfile(cfg.prefix):
net.load_state_dict(torch.load(cfg.prefix))

criterion = nn.CrossEntropyLoss()

optimizer = optim.SGD(net.parameters(), Ir=0.1, momentum=0.9, weight_decay=0.0001)

scheduler = optim.Ir_scheduler.ReduceLROnPlateau(optimizer, factor = 0.1, patience=>5)

T8 EWEDE

for epoch in range(cfg.epoch_size):
losses =[]
running_loss =0
for i, inp in enumerate(trainloader):

inputs, labels = inp

inputs, labels = inputs.to(cfg.device), labels.to(cfg.device)
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optimizer.zero_grad()
outputs = net(inputs)
loss = criterion(outputs, labels)

losses.append(loss.item())

loss.backward()

optimizer.step()
running_loss += loss.item()
if i%200 == 0 and i > 0:
print(f'Loss [{epoch+1}, {i}](epoch, minibatch): ', running_loss / 100)

running_loss = 0.0

avg_loss = sum(losses)/len(losses)

scheduler.step(avg_loss)

print('Training Done')

25851

B9 REURE

| torch.save(net.state_dict(),cfg. prefix)

10 K

test = torchvision.datasets.ImageFolder(cfg. test_path, transform=transform_test)

testloader = torch.utils.data.DatalLoader(test, batch_size=cfg.batch_size, shuffle=True,
num_workers=cfg.num_workers)

correct =0
total=0

with torch.no_grad():
for data in testloader:
images, labels = data
images, labels = images.to(cfg.device), labels.to(cfg.device)

outputs = net(images)

_, predicted = torch.max(outputs.data, 1)

total += labels.size(0)

correct += (predicted == labels).sum().item()
print('Accuracy: ', 100*(correct/total), '%')

3.5 B&
® I+ ATE LeNet, ResNet AY)IIZRIFRHSHIN loss APERFAIIER?
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® leNet 7E CIFAR10 AY3)IIEREFEH, BREUEIMIIZR epoch REIRBRH—TIREHERE? 7
+a4?
o IMAFEAKEERBESIIRIEIR Ft—CIRT EBRTERRER?
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1.1 SEIEN A

1.1.1 XFARELIE

ARSLIGFER llama.cpp HHTIEEIEE (IRB b
https.//g|thub.com/ggerganov/llama.cpp) , RIS HE(HEHY DeepSeek-R1-Distill-
Qwen-1.5B &Y ( INBE &t https://hf-mirror.com/bartowski/DeepSeek-R1-Distill-
Qwen-1.5B-GGUF ) ; llama.cpp {# M C++3CH, TTRAHTKH:, RARET LLM BIEZRE]
I EAVFERR, TEWEH DeepSeek-R1-Distill-Qwen-1.5B #THEIRATEE 5 B
v, BILATESEICAR LR CPU HATHEIRRVIEIR FESAEBRIRE , FETIEEER, RNX
MEEUEZ DeepSeek-R1 RINERIPE/\UHIRENEE), BEEERRH,; BEEHRAVRE,
BIa[Eam TS LLM #1T3iE,

1.1.2 L3 ERY
o SIBINARER lama.cpp HE LLM
o THREE LM EREANSHEY

1.2 SLI{FSEE

1.2.1 BcERBK
o  T# llama.cpp ATHITHE
o T#S{L/EH DeepSeek-R1-Distill-Qwen-1.5B #&EIT {4
o BREARNIETSHS LLM #H17XHE

122 BLEL R

Note: Windows EZ#] Ubuntu EZFECHEXAF FEANEEX AL FRIIEFEEHXEY, B2
RIEE CHIEIER AR TXTIIAHEE, SPES1 mS—E, REMXS .
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1.2.2.1 & llama.cpp TIHATIE
1.2.2.1.1 Windows FAF

LB SEUTHEETHERD

https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIA-

Al/V4.0/chapter5/llama_cpp.zip
L8] 2 WEBESHTRE, BAXEE, TEFRR

O =% =H
B llama-baby-llama.exe W HER
B llama-batched.exe WEER

T e

B llama-convert-llama2c-to-ggml.exe

AR

B llama-cvector-generator.exe
B llama-export-lora.exe R EERE
B | llama-gbnf-validator.exe W =R
B llama-server.exe W FEER

W FTER

B llama-gritlm.exe

B llama-gguf-splitexe W EER
B | llama-imatrix.exe WEER
B llarma-infill.exe W EER

W FTER

B llama-llava-cli.exe

== |

B llama-lockup-create.exe R TS

i

1.2.2.1.2 Ubuntu FAF

LR THAAERED, RAERAUTSSTHIRES

Al/V4.0/chapter5/llama_cpp_ubuntu.zip

unzip llama_cpp_ubuntu.zip

waget https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIA-

FR 2 WAUTHSENBIGLHEF S

| cd build/bin && I



https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIA-AI/V4.0/chapter5/llama_cpp.zip
https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIA-AI/V4.0/chapter5/llama_cpp.zip
https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIA-AI/V4.0/chapter5/llama_cpp_ubuntu.zip
https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIA-AI/V4.0/chapter5/llama_cpp_ubuntu.zip
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[root@At1as800T2 bin]# 11
total 159700
-rw-r--r--.
- rWXr-Xr-x.
- rWXr-xr-x.
- rWXr-xr-x.
-rwWXr-xr-x.
- rWXr-XxXr-x.
- rWXr-xr-x.
- rWXr-xr-x.
- rWXr-xr-x.
- rWXr-XxXr-x.
- rWXr-xr-x.
- rWXr-xr-x.
- rWXr-xr-x.
- rWXr-xXr-x.
- rWXr-xr-x.
- rWXr-xr-x.
- rWXr-xr-x.
- rWXr-xXr-x.
- rWXr-xXr-x.
- rWXr-xr-x.
- rWXr-xr-x.
-rwWXr-xr-x.
- rWXr-Xr-x.
- rWXr-xr-x.
- rWXr-xr-x.
-rwWXr-xr-x.
- rWXr-xXr-x.
- rWXr-xr-x.
- rWXr-xr-x.
- rWXr-xr-x.
- rWXr-XxXr-x.
- rWXr-xr-x.
- rWXr-xr-x.
- rWXr-xr-x.

1.2.2.2 %k DeepSeek-R1-Distill-Qwen-1.5B t&EY 37 {4
1.2.2.2.1 Windows FHF

root root 1078 : LICENSE

root root 3176480 : Llama-baby-1lama
root root 3676328 : Llama-batched

root root 3676416 : Llama-batched-bench
root root 3257576 : Llama-bench

root root 935088 : Llama-bench-matmult
root root 3717080 : Llama-cli

root root 3127896 : llama-convert-1lama2c-to-ggml
root root 3699232 : llama-cvector-generator
root root 3680752 : Llama-embedding

root root 3676576 : Llama-eval-callback
root root 3704368 : llama-export-lora
root root 2782008 : Llama-gbnf-validator
root root 939744 : llama-gguf

root root 1007888 : Llama-gguf-hash

root root 2787264 : llama-gguf-split
root root 3681008 : llama-gritlm

root root 3714704 : Llama-imatrix

root root 3699600 : llama-infill

root root 3951344 : llama-1lava-cli

root root 3681032 : Llama-lookahead

root root 3701688 : Llama-lookup

root root 3697232 : Llama-lookup-create
root root 982432 : Llama-lookup-merge
root root 3702016 : llama-lookup-stats
root root 3946696 : Llama-minicpmv-cli
root root 3685296 : Llama-parallel

root root 3676272 : Llama-passkey

root root 3769448 : llama-perplexity
root root 934568 : llama-q8dot

root root 3130824 : llama-quantize

root root 2819624 : llama-quantize-stats
root root 3694488 : Llama-retrieval

root root 3676496 : Llama-save-load-state

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

TR SEU TS THIER

IR 2 https://hf-mirror.com/bartowski/DeepSeek-R1-Distill-Qwen-1.5B-
GGUF/resolve/main/DeepSeek-R1-Distill-Qwen-1.5B-Q6_K_L.gguf BN (A&
[E%shE lama_cpp X432, WITFEFR



https://hf-mirror.com/bartowski/DeepSeek-R1-Distill-Qwen-1.5B-GGUF/resolve/main/DeepSeek-R1-Distill-Qwen-1.5B-Q6_K_L.gguf
https://hf-mirror.com/bartowski/DeepSeek-R1-Distill-Qwen-1.5B-GGUF/resolve/main/DeepSeek-R1-Distill-Qwen-1.5B-Q6_K_L.gguf
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| | DeepSeek-R1-Distill-Qwen-1.5B-Q6 K L....

| linenoise.cpp.txt
| llama.cpp.txt

[%] ggml-base.dll

%] ggml-rpc.dll

[%] ggml-cpu.dll

[%] ggml-vulkan.dll
[%] ggml.dll

[%] llama.dll
llama-gguf.exe
llama-simple.exe

1.2.2.2.2 Ubuntu BBF

ST

_H—é

A

GGUF 34
SRS
SRS
REFRRERY R
REFRRERY R
REFRRERY R
REFRRER R
REFRRER R
REFRRER R
[ FIfE
N FIfERF

I W W

L
1,540,254 KB
2 KB
2 KB
478 KB
59 KB
414 KB
17,082 KB
64 KB
1,195 KB
29 KB

22 KB

BE L—PRAUTGRS TR, BREH TR 4k

waget https://hf-mirror.com/bartowski/DeepSeek-R1-Distill-Qwen-1.5B-GGUF/resolve/main/DeepSeek-
R1-Distill-Qwen-1.5B-Q6_K_L.gguf

1.2.2.3 S 1TEE

I

BEMNMHX EHRISHE,

AREBALITa<FHEEE, Ubuntu BFEILIE

Z5 T2

| cmd

llama_cpp x F

¢ »

%

© s

0 Tl

L - - X
R E= llama-baby-llama.exe

B |lama-batched.exe

> 4 OneDrive - Personal

F
| T
3 =
W Es
O ==
| paem
o Elbns

W] llama-infill.exe

B llama-llava-cli.exe
B llama-lookup-create.exe

63 B

fuiz ]

7E llama_cpp FEEE Q



https://hf-mirror.com/bartowski/DeepSeek-R1-Distill-Qwen-1.5B-GGUF/resolve/main/DeepSeek-R1-Distill-Qwen-1.5B-Q6_K_L.gguf
https://hf-mirror.com/bartowski/DeepSeek-R1-Distill-Qwen-1.5B-GGUF/resolve/main/DeepSeek-R1-Distill-Qwen-1.5B-Q6_K_L.gguf
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1 eAWindows\System32\cmd.e X + o~

Microsoft Windows [fz4~ 10.0.22631.u4317]
(c) Microsoft Corporation, {REEEFENFI.

D:\llama_cpp>|

FR 2 WALTHONERNTHE

#INHEERL
llama-cli.exe -m DeepSeek-R1-Distill-Qwen-1.5B-Q6_K_L.gguf -temp 0.6

25> S HHB:
-m: RRIPREZ

-cnv: SHERIC ( FRFTEDSEE token FIRISR . [E4%, FRBANIXIEIR, ASLIGRHAEGE
BIAFEIHEER , FINSHERMSMEFHMEEEERE, BEbaSrRAnzs#) .
--chat-template: BIXiEHR, MNREHRSEEARLE, WSEIWEEEIEEE . NMELEED
W, BZNER]SZE: https://github.com/ggerganov/llama.cpp/wiki/Templates-
supported-by-llama_chat_apply_template

--color: {FAARERMEXSHAFRBASEEEL

--temp: EEHEHXAROBEIM, 20N 0.8, ALIEIKEN 0.6 ZFE /9 DeepSeek B HEEFN
0.6,

--repeat-penalty: =%l token FIIEERNAFRIEEE, BIAZ 1.0, A,
--top-k: MEEZRESAY K MEIEINFPIEEFE T— token, EIAR 40,
BEESHNEAUSELUTEE:

https://github.com/ggerganov/llama.cpp/tree/master/examples/main

HR 3 SREGRTE, tEA REiE? 7, BIERIER

TR 4 TEARBESHIMRUT, H<think></think>FEIX A HIEREE S

| llama-cli.exe --color -m DeepSeek-R1-Distill-Qwen-1.5B-Q6_K_L.gguf



https://github.com/ggerganov/llama.cpp/wiki/Templates-supported-by-llama_chat_apply_template
https://github.com/ggerganov/llama.cpp/wiki/Templates-supported-by-llama_chat_apply_template
https://github.com/ggerganov/llama.cpp/tree/master/examples/main
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7 C:\Windows\System32\cmd.e

Running in interactive mode.

Press Ctrl+C to interject at any time.

Press Return to return control to the AI.

To return control without starting a new line, end your input with '/'.

If you want to submit another line, end your input with '\'.

Using default system message. To change it, set a different value via -p PROMPT or -f FILE argument.

You are a helpful assistant

MF ! RERAPER 3k 3 (DeepSeek) % A B0 %S 8EBh F DeepSeek-R1, HNEHEM{EM G,
</think>

G4F! HRAF EKZE (DeepSeek) 42 F)F & A E BE RN F DeepSeek-R1, I H R {ER D E,

<think>




S
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LLM Web Zf&

2.1 LIS/ 48

2.1.1 KF AR

ANSLEE 55008 1 ARG I ASEIS(EFE llama.cpp SFE Web BRSS, ABEIHATIEM API
SFHTXIIE, Wlama.cpp ATLURAEREAY AP iRSS, ERTEIRHET OpenAl-compatible fY API

%, FEREETLBRTEREERAI, lama.pp RBSEENESER 1 RF—, STF
Fg Python & API B9t

2.1.2 G ERY
o  EIRIIYRE Python {CISiIER API

o EEINART Web HIREHEHRITEMLRL
o  ERUIEA llama.cpp ZBE Web RS

2.2 SEIMFSSECE

2.2.1 BLE R
e {FM llama.cpp EZFE Web RS
o (M Python B iR API
e {FH openai FEiEA OpenAl-compatible B9 API

222 FcETE
IR 1 llama.cpp KRBFIERHSEIE 1 —3, FTASSTEORBAUTHSEE Web IR

5

| llama-server.exe -m DeepSeek-R1-Distill-Qwen-1.5B-Q6_K_L.gguf -c 2048

B> SE5AA:

-m: RBGRIZ
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-¢. RBARNANKE, KEWK, REALRMENASHMI (BIA: 4096,0= &N
).

BZSHNBUSELUTEE:
https://github.com/ggerganov/llama.cpp/tree/master/examples/server

Note: ZIRLTIELFE, AHEE—TELOFPLERIULES, &fT7E8 1 PRImS, ZEEIL ST
AELBAIGS o

7 C\Windows\System32\cmd.e X + v

sSrv init: initializing slots, n_slots =1

slot init: id @ | task -1 | new slot n_ctx_slot = 20u48

main: model loaded

main: chat template, chat_template: {% if not add_generaticn_prumpt is defined %}{% set add_generation_prompt =
false %}{% endif %}{% set ns = namespace(is_first=false, is_tool=false, is_output_first=true, system_prompt='')
%}{%- for message in messages %}{%- if message['role'] == 'system' %}{% set ns.system_prompt = message['content'
] %}{%- endif %}{%- endfor %}{{bos_token}}{{ns.system_| plompt}}{%f for message in messages %}{%- if message['role
= user' %}{%- set ns.is_tool = false -%}{{'<| User | >' + message['content']}}{%- endif %}{%- if message['ro
le'] == 'assistant' and message['content'] is none %}{%- set ns.is_tool = false -%}{%- for tool in message['tool
_calls']%}{% if not ns.is_first %}{{'<| Assistant | ><| tool_calls_begin | >< | tool_call_begin | >' + tool['type']
+ '<| tool_sep | >' + tool['function']['name'] + '\n' + "**‘json' + '\n' + tool['function']['arguments'] + '\n'
# "' 4+ '<| tool_call_end | >'}}{%- set ns.is_first = true -%}{%- else %}{{'\n' + '<| tool_call_begin | >' + too
1['type'] + '<| tool_sep| >' + tool['function']['name'] + '\n' + '**‘*json' + '\n' + tool['function']['arguments’
1+ '\n' + "' + '<| tool_call_end | >'}}{{'< | tool_calls_end | >< | end_of_sentence | >'}}{%- endif %}{%- endfor
%}{%- endif %}{%- if message['role'] == ‘'assistant' and message['content'] is not none %}{%- if ns.is_tool %}{{
< | tool_outputs_end | >' + message['content'] + '<| end_of_sentence | >'}}{%- set ns.is_tool = false -%}{%- else %
}{% set content = message['content'] %}{% if ‘</th1nk>' in content %}{% set content = content.split('</think>')[
-1] %}{% endif %}{{'<\ Assistant | >' + content + '<| end_of_sentence | >'}}{%- endif %}{%- endif %}{%- if message
['role'] == 'tool' %}{%- set ns.is_tool = true -%}{%- if ns.is_output_first %}{{'< | tool_outputs_begin | ><| tool
_output_| beg1n | >* + message['content'] + '<| tool_output_end | >'}}{%- set ns.is_output_first = false %}{%- else
%}{{'\n<| tool_output_begin | >' + message['content'] + '<| tool_output_end | >'}}{%~ endif %}{%- endif %}{%- endf
or -%}{% if ns.is_tool %}{{'<| tool_outputs_end | >'}}{% endif %}{% if add_generation_prompt and not ns.is_tool %
H{'<| Assistant | >'}}{% endif %}, example_format: 'You are a helpful assistant

< | User | >Hello< | Assistant | >Hi there< | end_of_sentence | ><| User | >How are you?< | Assistant | >'
main: server is listening on http://127.0.0.1:8080 - starting the main loop
srv update_slots: all slots are idle

IR 2 FTFFE_EERE Python 4Ri888, W jupyter notebook, AJmthLATHEE FEE AR

jupyter notebook {4, tBRItRIEEERIZERCHRERBIET

https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIA-
Al/V4.0/chapter5/Web%20API1%E8%B0%83%E7%94%A8.ipynb

Web Hlij:iaﬁiﬂiiﬂ: &D%T" ﬁuﬁyﬂﬁﬁﬂ“& Web HE% B%ﬂtﬂt Yi*%lﬁ‘dfﬂ%ﬂf(

import requests
import json

def get_completion():
response = requests.get(url="http://localhost:8080/health")

return response

print(get_completion())



https://github.com/ggerganov/llama.cpp/tree/master/examples/server
https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIA-AI/V4.0/chapter5/Web%20API%E8%B0%83%E7%94%A8.ipynb
https://certification-data.obs.cn-north-4.myhuaweicloud.com/CHS/HCIA-AI/V4.0/chapter5/Web%20API%E8%B0%83%E7%94%A8.ipynb
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import requests
import json

def get_completion():
response = requests.get(url="http://localhost:8080/health')
return response

print(get_completion())
<Response [20@]>
TR A4 ALITIE(ERA Python BH5AY requests EEEFELA API, MINIERITEEIRIBIEREX
PRFSEENEN, ERSHREUUSELITE:

https://github.com/ggerganov/llama.cpp/tree/master/examples/server#post-
completion-given-a-prompt-it-returns-the-predicted-completion

import requests
import json

def get_completion(prompt):

headers = {'Content-Type": 'application/json'}

data = {"prompt": prompt}

response = requests.post(url="http://localhost:8080/completions', headers=headers,
data=json.dumps(data))

return response.json()['content']

print(get_completion("'< | User | >{R&F< | Assistant | >'))

{EFAPython B EEFERIGAP]

[1]: | import requests [ AN P S |
import json
def get_completion(prompt):
headers = {'Content-Type': 'application/json'
data = {"prompt": prompt
response = requests.post(url='http://localhost:8888/completions’, headers=headers, data=json.dumps(data))

return response.json()['content’

print(get_completion(‘< | User | >{§ifif< | Assistant | >'))

<think>
</think>

5 RBALLTHASER Python BRI requests EEIF OpenAl-compatible API, X5 z(E
BEXaHERS, , REMNHRHERE— IR, JLURESE, FRENREARS
BHIRENBECEERNARAS -

%

import requests

import json

def get_completion(prompt):
headers = {'Content-Type": 'application/json','Authorization":'Bearer no-key'}
data ={

"model": "gpt-3.5-turbo",



https://github.com/ggerganov/llama.cpp/tree/master/examples/server#post-completion-given-a-prompt-it-returns-the-predicted-completion
https://github.com/ggerganov/llama.cpp/tree/master/examples/server#post-completion-given-a-prompt-it-returns-the-predicted-completion
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"messages": [
{
"role": "user",
"content": prompt
}
]
}
response = requests.post(url="http://localhost:8080/v1/chat/completions', headers=headers,
data=json.dumps(data))
return response.json()['choices']
print(get_completion("{/R4F'))
import requests
import json
def get_completion(prompt):
headers = {'Content-Type': 'application/json','Authorization':'Bearer no-key'
data =
"model": "gpt-3.5-turbo”,
“messages”:
"role": "user",
"content": prompt
response = requests.post{url="http://localhost:8088/v1/chat/completions’, headers=headers, data=json.dumps(data))
return response.json()['choices’
print(get_completion( {5:if "))
[{'finish_reason': 'stop', 'index': @, 'message’: {'content': '<think>\n\n</think>\n\n{RLf! {7{[Z a7 LAREHD{RAYME2 *, "tool_calls': None, 'role’: 'assistan
t'}}]
n= A N . s . — 0 .
= 6  HWALUTRER openai EiER OpenAI—compatlble APl, WRERTEZSA openai,

FRWAUT LRI NAYE, XME A LIRS ERIESINEZ LY, BkEiET

SHE

.—\-. Aﬂ:m%ﬁ

pip install openai

import openai

client = openai.OpenAl(
base_url="http://localhost:8080/v1", # ZAitEFZERSZ Bkt
api_key = "sk-no-key-required"

completion = client.chat.completions.create(
model="gpt-3.5-turbo",
messages=[

{"role": "user", "content": "{REiE? "}
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print(completion)
print(completion.choices[0].message)

print(completion.choices[0].message.content)

import openai TNV & F R

client = openai.OpenAI(
base_url="http://localhost:gese/v1", # Z%
api_key = "sk-no-key-required”

)

completion = client.chat.completions.create(
model="gpt-3.5-turbo",

: "user", "content": "fREIE? "

print(’---
print(comp
print('---
print(comp on.choices[@].message.content)

ChatCompletion(id="chatcmpl-q103foCIvR2pWTPqRIDISA6DOKWNZEZP', choices=[Choice(finish_reason="stop', index=0, logprobs=None, message=ChatCompletionMessa
ge(content="<think>\n\n</think>\m\nE#F ! HREBHFEHARERE (DeepSeek) AT RITEFEEIFDeepseek-R1. MEEEMEM A, HERTAEANETRETN. *, refusa
1=none, role="assistant', audio=None, function_call=None, tool_calls=None))], created=1739347953, model='gpt-3.5-turbo', object="chat.completion®, servi
ce_tier=None, system fingerprint='b4689-90e4dbad’, usage=CompletionUsage(completion_tokens=4@, prompt_tokens=6, total tokens=46, completion_tokens_detai
ls=None, prompt_tokens_details=None), timings={'prompt_n': 5, "prompt_ms': 97.121, 'prompt_per_token_ms': 19.4242, 'prompt_per_ second': 51.4821717239320
1, 'predicted_n’

40, ‘predicted_ms': 1855.562, 'predicted_per_token_ms': 46.389@5, ‘predicted_per_second’: 21.556811359577317})

RERE (DeepSeek) LAIFFKAIH AEEIFDeepseek-R1. MEHEMAEMAE, HERHEFTRE

one, tool_calls=None)

ChatCompletionMessage(content="cthink>\n\n</think>\n\n&#F! HEEFEHH
EEEHEEEL. ', refusal=None, role="assistant®, audio=None, function cal

<think>

</think>
EiF HAEETENFRERE (Deepseck) AFF RATEREI FDeepseek-R1. WEFETAEFTAE, HeRRAENERERES. y

2.3 BEZEER
HAESPE LLM B, B tE8m HasIngzA?
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FItTE=ER

Q)
voneer FIEAEAE R R A ARG IR TR R.
AR R R MR R EARTHR, B ERIFTa A,

3=

BWIR M. RSESEFNZENRTBIEEMFEAILIR, A OETHEIAFEER
BB DT R, IRSEAFEA M ERIWIEERSEECA. BFRIFGRBENE, AR
SRS EA B MBI RRI AR B RILE.

AT~ RRATHEREEMRR, AERTAERHITER. FRIERELE, KX
TERERIES, AEGPRIATERRE. (EEMENAIRHURREIERANER,

K ARAEIRAT]
bt : Rk KR ESER AR MR%m: 518129

LI ; https://e.huawei.com
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HKINNEREANTET "FE+ES G, Bs =-B-in thEFTICTRARZEGE, T
ERIBEICT (Information and Communications Technology, {SEIBERA) AT
INIEAR, E2ICTEMIZIEIALE. B HALE. aFEERBIRFZIAE=2RIAIE.

FRIBICTMIZBRIZESIFIANER, EAANED AITEIMER. SR TEMESIFIESR
RAN=TMANEFLK,

HINIEBSEICTEME, FEICTRIGHIRARESE, B REGMSTHAS EFFAER
INEFRE, IEFRSEARMEIEICT AL, MERMICTAZTES.

HFINIEHCIA-AI VAO B FIBFFHAIEZAIRMINR. EEVEFS. REFS
FIREREEMEL, IERAFFARIEZRRGF TAIF RN B AT 2T,

BITHCIA-AI V4.0 TAIE, FIERRETHRATISERAERE. ATEERNENARS,
ERERNEEFS. REFIMANREBXEMEL, ERFIBAIFFARERATEE. 1
. EPBEMEMBAIEES]; BEMBHEA T & eaE = R AF IR A S FERIL,

KNI THH T 2 &, FiRZEl]), Iz AT E et RavmskiRR!
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ABA HOA-ANAIEES)ZFE, ERTESRSIN HOA-A BRNF REEFE THE A EREHR
B MindSpore, PyTroch ZRiEEAAYEE. LU=/ S0 EFRIRIES SEMAAMERHTE
=

oI M
REmEAR
ALWIESPHEB S 3 Mo,

o FE—I98 Windows SCIRIMEBIE,
*  SHTERDJ9 Ubuntu SEIRIRSTER.

*  FB=EDNENTERIESFM.

AN N j b

EEFNTREE
RREBAEDNEEMRRE, AT7TEFHERABAS, MIEAIMNEREIEmINEENE TR
BLATEARE:
o BBEHEAR Python FIIREE, FWEER Python REXNA,
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BU BB oerrererrererentrsessestsest e e s et e ae st s st et s s et e e a et e Re et e R e R et R et e Re e e e R et e Re st e e R et e Re et esesaeaneneeans 3
1] 1 PO E TP SE T OT TSP 3
PIZSHEIZ oottt nee 3
T I R R ettt 3
1 WiNAOWS S R B TR ... ..c e eeeeeeeeeeeeeeeseeeeseeeestesestesessesessssteeesessesests et eseasantesestsnssenssssnnas 3
1.1 ANACONAA ZZZE ...ttt ettt bttt b ettt bt bbbt n sttt bn e tenas 3
1.0 0 ANACONAA [T T ceeeveeeeeeeee et et et et ee e eee e s eseeseeeeseaseeseseaseeeeseaseneesenseneeseaseneesaasensesensenseseaseneeseasenseseaseneeseesenseeeasenseneareneenen 3
112 TREEIEIB oo bbbttt st 3
1.2 BEHREEIPIIE ..ovovveeeeieteice ettt a R bbb a ettt b et b st ne 6
1.2.1 Conda AR EEHREEIPIIR ... ovevveeeeieeteee ettt sttt bbbttt b bbbt ee 6
.22 PID HBTE ..ot e e e e e et e e ee e e e e e e ee e ee e s eeeeeeneeene 7
1.3 ANACONAA BT IR T oot et e et et a et et et et e e e et et et et e e e et et et ene e neete et e s eneneeaeee et et etenereeaeeanenenenaas 7
1.3.1 BEHIARIEAINZE .ottt 7
1.3.2 FU S R T CUERERIAIRIR ..ottt 8
1.3.3 BUEERIIRIR ..ottt 9
134 BIEREIIRIE ..o 9
1.3.5 BHIBREEIAIARIR ..o Rttt 11
1.4 ZZEE IMHINASPOTE .ottt ettt et ettt et e e ettt et et et et et e e et e s e s s et et st st et et et et et et esnen sttt es et et et esenenens 11
1.4.1 MINASPOTE FRZNZZZRE ...ttt ettt et ee s e e et et et et et e e e e e s eeeeeee e e st et et sesesesesteeeannenenenanes 11
p U YTy TR vk 7, 8 Ty TSR 17
2. L ANACONTA B oottt ettt ettt ettt ettt et et et et et ete e eae et et eae et et et et et et et et et eteat et eteaaereerenaeneene 17
2.0 1 TZEEIETR oA AR AR ARttt 17
2.2 BEHAE| PR ... vveveeeeeeeeeieeee ettt s AR ARt 20
2.2.1 Conda BESEEHREIPIIR .....oveveeeiereiie ettt bbbttt 20
2.2, 2 PID BB .ottt ettt e ettt e et es e et e st st ee e er e e reeneens 21
2.3 R IMINASPOTE ettt et et e ettt et et e e e e e e eee et e e et et et et et st e e e e eae e nn et et et et eseaenereae e et et et reseseeaenas 21

2.3. 1 MINASPOTe FIZRZZZE ...ttt et et e ettt et et s e st s e s e e e n st et et et eseaeseeeneteae s et et sesesanaenas 21
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1 Windows SE38IMIGHELE

1.1 Anaconda &3

1.1.1 Anaconda &1}

Anaconda E2—1MHTRIZFITER Python &Zf1THR, XFF Linux, MacOS, Windows, 1IBHTEE
HEINEEEAINEE, LG EMRAZHA Python HF. RN EME=SBE%ER
B, Anaconda FFHap<1TLE conda KiH1T package [ environment IETE (BEJLUER

pip) , FEBEEAT Python FIHEXAIEETER, Anaconda ElIERATEWRAEHESHTHI
python TH, %% Anaconda RITHRIGEIREHEIT 250 M, ZHe5T Anaconda RIThR/ETHE
BJLUBIY PyPl LEEERIMYFFIREL. Anaconda MY EILAMEIE ST, EZEnILAREAEIEFIA
T E R,

Anaconda BN MFHEBIR KRS EHAERER:

1. Anaconda R{THRZLZEEF Python, ZLZE5E S Anaconda FiANEEBZLEE Python 1,

2. FARES, BRFEARAERERTIE, RFEEA Anaconda EIRINEIMIME, BATLAEAR
EEIMERTAITR, BEAFERAGREMSRE, FTLUMHRNBERERNAREG, 5EE
H,

1.1.2 ZRLE
U1 & Anaconda

&t Anaconda B TEZREER,, https://repo.anaconda.com/archive/, ZANFI5i%EIE Windows &
8, Windows 64 IR FEZEEE: Anaconda3-20xx.xx-x-Windows-x86_64.exe, (455
A% % Anaconda 3729, FRMWATLAERS Miniconda, Miniconda RE3IFESAMFISE(L.
Miniconda & Anaconda BU2ERE, BARE A python 1 conda, ATLAEIT pip 8% conda 3K
ZEENE. )

IR 2 %% Anaconda
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W5 TEEFAY Anaconda3-xxxx.xx-Windows-x86_64.exe A4, HINANTRME, 5 Next,
Anaconda3 2024.10-1 (64-bit) Setup — =

Welcome to Anaconda3 2024.10-1
(64-bit) Setup

Setup will guide you through the installation of Anaconda3
2024, 10-1 (54-bit).

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue.,

B]1-1 Anaconda3 Z2EIEH
=i | Agree,
J Anacondad 2024, 10-1 (od-it) Setup — At
License Agreement

! Please review the license terms before installing Anaconda3
2024, 10-1 (64-bit).

Press Page Down to see the rest of the agreement.

!ﬂ.N.ﬁ.CONDA TERMS QF SERVICE ~
Flease read these Terms of Service carefully before purchasing, using, accessing, or
downloading any Anaconda Offerings (the "Offerings™). These Anaconda Terms of

Service ("TOS") are between Anaconda, Inc. ("Anaconda®™) and you ("You™), the

individual or entity acquiring and/or providing access to the Offerings. These TOS govern
Your access, download, installation, or use of the Anaconda Offerings, which are

provided to You in combination with the terms set forth in the applicable Offering
Description, and are hereby incorporated into these TOS, Except where indicated
otherwise, references to "fou" shall indude Your Users, You hereby acknowledge that
these TOS are binding, and You affirm and signify your consent to these TOS by

reqgistering to, using, installing, downloading, or accessing the Anaconda Offerings W

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 2024, 10-1 (64-bit).

= Back I Agree Cancel
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B]1-2 Anaconda3 Z3EiF0]

Install for: Just me &2 All Users, 1XEBE#E Just Me, #ZEadE Next .

Install for:

(@) Just Me {recommended):

() All Ugers {requires admin privileges)

< Back Cancel
B1-3 SRR
TR 3 RELTERRI

AR ARSI, HREE Next,

Destination Folder

|C:wsersmdmmustrator‘anaconda3 l Browse... I

Space required: 3.0GB
Space available: 14.3GB

1.4 SRR SIS
S® 4 RETNEEE

A EaE, F—PRINNEEE, FTANEEIAGA Python 3.9, AILIRADHAIE4EEE
RITHE, R Install FIARER. (ER: WMRANE EEE5HE Python EMIRA, EiNSt
ED%, #AJe%E Anaconda, YIRIMRR, BRZSIKINEHR) .
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- Advanced Installation Options
. pien Customize how Anaconda integrates with Windows

Advanced Options
Add Anaconda3 to my PATH environment variable

ad,

Register Anaconda3 as my default Python 3.9

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.9 on the system.

<Back Cancel

[B]1-5 1#&#F1E Anaconda3 IIARIEES

FRFFeRiRER, /i finish BIA],

1.2 BERIR

1.2.1 Conda fTp S EHE AR

BEBRT, (#/ conda mSEE pip e SERMNEIMNIRS S LR IH TEHHENE, X
REAMERER FEIEEAZEMRE, FrLOXEENVERERNER, BEPEaAE FEAE.
£ cmd SRR R EEA LI TS 4B, .condarc 314,

conda config --set show_channel_urls yes

B B LAl Wi WVITTU W S e L LT IS LT T SRS

osoft Windows [h
Nicrosoft Corporation.

B1-6 &EpRk.condarc 34

FELFEAFER TAEH].condarc Z—HEMDIUY, FLUCEATTTFTFF condare X4, HH
I ECEHTEIR,

channels:
- defaults
show_channel_urls: true

default_channels:
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- https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/main
- https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/r
- https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/msys2
custom_channels:
conda-forge: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud
pytorch: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud

pytorch-lts: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud

MindSpore: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud

{RfF.condarc 4G, TE cmd apTHHITLA TS BRERS 1ERF.

| conda clean -i

1.2.2 pip ¥R

NI ME TUMAILS conda R, IXERIRAT/MBUELES pip H2VE. pip JRETRSE
DA, —FPRIGHER, (URTURIMIX—£6<, B—RhEiAER, ERERaedm
AL S ESH T R 2.

mATEE R pip IR
EE—S£LEAHSEEMN SEEt, BAER, M FREELERS T sk
TR, SR AR MindSpore BEETHR :

1.2.2.11

| pip install -i https://pypi.tuna.tsinghua.edu.cn/simple MindSpore

1.2.2.2 EBHRERIA pip iR

pip ARASAT 10.0.0 AEIETE emd s THHUTIA TS ECE pip TREVARS IS THIR (B
TRZEELSR(GTISRIENAE, £ TESRPHEEUNMEEFERIT) .

| pip config set global.index-url https://pypi.tuna.tsinghua.edu.cn/simple

1.3 Anaconda FEfUIAIENDE
1.3.1 EHIIRENE

Anaconda RUEEIMMBER B THNEERE, BaLEAL EEIIHS MEE KT
Python IMEMIFARE(ER, SAE Python IRREFEMRELRELAVER, BEFEARFAIE
ZRNARRT, FIREMRE AR TIRE 2R EaEE,

TR RAIMERIRMERZEEMIZAY, WFRIRE A INREZE 7 MindSpore, BB, {548
£ B IAIR(ER MindSpore, BRAIRFEEIE B MRFTAEHAIZE, XEREFERT Spyder #l
Jupyter Notebook,
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1.3.2 M e SR T RIZ EIINME

LB ESTEERERER ond, FIHBRTM:

BfETA

- TR
oz

iz
Install.emd >
Install_UWP.cmd >
B Anaconda Prompt (anaconda3) >
1EFRR
P omd - EEmEiEEET >

£ cmdl

El1-7 $THG SRR T

LTI 2 BATGS condacreate - n HIBEFR python==xx, HPINZRZFREHL, Python RAFE
B CHE:

YAdministrat

) 1 done




S

_ =45 = F-T
HUAWEI HCIA-AI V4.0 SN BB 2SR 2891

E1-8 gIiE MS EHIAS

S 3 HILEERT, Eky
EFL

1. done
1. done
1. done

vate this environment, use
3 conda activate NS
To deactivate an active environment, use

3 conda deactivate

E1-9 MS EIIRIREIESERE

1.3.3 BURREMIGE

ERSIERIRRTPBAGS activate FIESTR, BUENNAERIEAE, HSTRISTESHBTIRNK
3z, NREBRBEFHANIZIAE:

O UzersiAdministratoryconda activate MS

(M3) C:\Users‘\Administrator:

El1-10 & MS EUAR

LERSRAT LASER pip B conda AR S FHIAT BRI,
BHRE:

| conda deactivate

1.3.4 BEEEIIE

B LAEId Anaconda Navigator B A A CIEAVEIIAE
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IDANAVIGATOR
Search Environments Q, Installed w Channels Update inde)
base (root) o Mame ~ T Description

V= _anaconda_depends _} Simplifies package management an
I

aiobotocore _:} Async client For aws services using

aichappyeyeballs ) Happy eveballs for asyncic

aiohtkp _:} Async http clientfserver framewor
< aioitertools _J Asyncio version of the standard mu
aiosignal ) Aiosignal: a list of registered asynct

E]1-11 Anaconda Navigator 2 eERIEIIIAE

BRI LB MERIRALRY N = A EREN RIS N AT ST

nMencs ™ INsCaleq hd

base (root) Mame ¥ T Des

._} Cert

M5 o Open Terminal

Open with Python i) Pyth

..} Cpe

prot

E pp ) Pyp:

£ python D) Gem
setuptools __:' Dow

BE1-12 FIFRIREEIAIRRY Terminal

LRy, AREREMENE, A LUERGERZISMET.
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1.3.5 flFRETIAE

s ':F'EEJ)\npv conda remove -n FMEEFR —all, FFEIAy, BIATHBRAE, WEFR:

~roonda remove -n N5 --all

: in ernwvironment C:4Users‘Administrator

ervironment location: C:\Usershddministratorhanaconda3h

= will he EENOVED:

Froceed ([v]/n)9

El1-13 HFREIEAS

1.4 LT BE

1.4.1 MindSpore &3

SR 1 QIEEMAE (MRCTAMNEEEERE 1375, TS R)

FEMIMRRIEIZR S T IRIESIMGR AR, EXRFERUTEMIFIRSIIRR. BTG
SeUREIIAG:

conda create —n MS python=3.9,

T RIS BIMNERZTR, TLABEN. python=3.9 IETEHHCIERIEIAIAE python iR,
WNERAERE python IMRABRILEEHBIAMRA FEREH python /IMRA, IRIBHERE python /)
hRANETE#IN python=3.7.10,
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g %zEF'ilD%LEU y/n i ?zp, Eﬁu)\ Yo

willl be downloaded:

runtime—14.

d ([
El1-14 EIFE ms EIAIE
TR 2 BEEMIMNE (MNREFTAAKREEZEIERE 1.3 T, TS ER)

TETHE, EEATEMING, SMIALITRSBIEEIIAE: conda activate MS17,

REPDRER 1 PEIBRIEIINERIR. BUERAILAEG<1TRIRE (U EE)

Bl1-15 BiEELEAE

IR 3 L& MindSpore

EF—EEEE, EXes ML https://www.mindspore.cn/install,

NSRS
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—. RN

ks 241 master (Nightly build)
BEFS

BIEESR Linux-x86_64

HEES Python 3.10 Python 3.11
R, Pip Conda Source

TGS

pip install hitps://ms-release obs.cn-north-4. myhuaweicloud.com/2 4 10/MindSpore/unified/aarch64/mindspore-2.
4 10-cp39-cp39-linux_aarch64 whi —-trusted-host ms-release obs cn-north-4 myhuaweicloud com -i htips://pypi tun
a tsinghua edu cn/simple

#IEEE TAREER, FINSTHEMNEEEaE

1-16 &S

BIEE CHMME R EKIEE, 0 1%EY 2.4.10, CPU. Windows-X64, Python 3.9, pip /&,

£ cmd apATHEIALEG L.

pip install https://ms-release.obs.cn-north-4.myhuaweicloud.com/2.4.10/MindSpore/cpu/x86_64/mindspore-2.4.10-
cp39-cp39-win_amd64.whl --trusted-host ms-release.obs.cn-north-4.myhuaweicloud.com -i
https://pypi.tuna.tsinghua.edu.cn/simple

7~ Successfully MIZFRRZZERIN.
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B 1-17 pEINEIS pip Z4R MindSpore 5RH
TR 4 LRI

B F—2BSME, T ond S TR TaSIGIE MindSpore &%,

| python -c "import mindspore;mindspore.run_check()"

AR LA TABNZRD MindSpore L3I,

MindSpore version: hRAS

The result of multiplication calculation is correct, MindSpore has been installed successfully!
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1.4.2 PyTorch &3
FEERHAINE PyTorch FHELE (BERIRESE LESE) .
I 1 L& pyTorch
BN PyTorch BRIZRENZLEEAF<: https://pytorch.org/get-started/locally/,

NOTE: Latest PyTorch requires Python 3.9 or later.

PyTorch Build Preview (Nightly)
Your Os Linux Mac
Package Conda _ LibTorch Source

CUDA CUDA CUDA
RoCmoe2
Compute Platform 118 121 124 S
Run this Command- pip3 install torch torchwvision torchaudio

El1-18 pyTorch &GS

HRiEE SRS RKIZER M AYECE.
MR



https://pytorch.org/get-started/locally/
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E]1-19 PyTorch T2

HIM successfully BPZ2E5ERK.
T2 LRI

EE—PRepk/a, £ omd @517 (PyTorch EEIIMET) WA THSWIERER
.

| python -c "import torch;print(torch.__version__)"

SNSRI H AR A S N2 BRI,

| 2.5.1+cpu

1.43 Bfth TEEZRSE
BCEN AR IMES# pip 3 conda TR (WL PEER easydict)

| pip install easydict
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Ubuntu SEISIAMRECE

2.1 Anaconda &3

2.1.1 LT
1 T%; Anaconda

Zfit Anaconda EM T EZEER, https://repo.anaconda.com/archive/, ZANFIHRIFERE Linux o3&
B, Linux 64 IFIFHETE FEZESEE: Anaconda3-20xx.xx-Linux-x86_64.exe,  (Af5HLAZ4E

Anaconda ISR, FRWATLUFER Miniconda, Miniconda ZEESFESAFIZE(EL, Miniconda
2 Anaconda EBRER, BIAREE python Fl conda, ATLAUEIT pip &, conda SRZEZHEFFE
96, )

T2 L& Anaconda

BB THIFAI Anaconda3-xox.xx-Linux-x86_64.sh X14, SAEEEE, radh Properties.,

(;t Home Downloads +

70 Recent
% Starred Anaconda3-
2021.11-
(3} Home Linux-x86_
64.sh
) Desktop 7| Open With Text Editor

[® Documents Open With Other Application
Cut

4 Downloads Copy

J1 Music Move to...
Copy to...

I8) Fickuces Move to Trash

B Videos Rename...
Compress...

™ Trash e
Properties

+ Other Locations
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El2-1 BHIIASEMH

13 Permissions 1EIAEHTE “Execute” AMH{TAIE,

© Recent Anaconda3-2021.11-Linux-x86_64.sh Properties x
s -
(3] Home
Owner: e
Desktop
= Access: Read and write -
Documents
Group
OWT ads
H Access: Read and write -
Il Music
Pictures Others
Access: Read-only -
B Videos
a Trash Execute: I Allow executing file as program
Security context: unknown
+ Other Locations

B2-2 AT
EXHETEMEATE=EL, FE— i,

{4t Home Downloads ~

0 Recent

* Starred Anaconda3-
2021.11-

{3 Home Linux-x86...

[] Desktop

New Folder
[ Documents

1 Music Properties
I Openin Terminal I
[&] Pictures
= Videos
i Trash

+ Other Locations

El2-3 281 BF$TFF Terminal

T Terminal FEIANLL T ap S TRER.

| ./Anaconda3-2021.11-Linux-x86_64..sh
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LEITERER "ENTER" IR, RIS aRETaitds, BAN no, FFoH
A yes, ESZFVFOISIGHEIA Anaconda3 REEERIR, FRATBITECE Linux TERIREMIE, 1%
“ENTER" $ZBENEXIAIG Anaconda3 ZEEIFHF' E%-F

Please answer 'yes' or 'no':
>>> /'

Anaconda3 will now be installed into this locat
/home ) /anaconda3

Lon:

Press ENTER to confirm the location
- Press CTRL-C to abort the installation
Or specify a different location below

[/home ) /anaconda3] >>> I

E]2-4 Anaconda3 IR
LAELETRETI N ves FJIA{Y, Anaconda3,

1 moress Bemsl -em = m: ~/Downloads Q = - o X

zope.interface pkgs/main/linux-64::zope.interface-5.4.0-py39h7f8727e_0
zstd pkgs/main/linux-64::zstd-1.4.9-haebb681_0

Preparing transaction: done
Executing transaction:

Installed package of scikit-learn can be accelerated using scikit-learn-inte
lex.

More details are available here: https://intel.github.io/scikit-learn-intele

For example:

$ conda install scikit-learn-intelex
$ python -m sklearnex my_application.py

done

installation finished.

Do you wish the installer to initialize Anaconda3
by running conda init? [yes|no]

ol ==

B2-5 #1484k Anaconda3
SRk EIAMRERS, Anaconda3 TEEAET. 1BHZRET Terminal F#iE Terminal BOLAEF#FIAW

WITIRETE,
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B W' TmEE O ~/Downloads

nstallation finished.
Do you wish the installer to initialize Anaconda3
by running conda init? [yes|no]
no] >>> yes
. /Anaconda3-2021.11-Linux-x86 64.sh: 489: [[: not found
o change /home /anaconda3/condabin/conda
change /home /anaconda3/bin/conda
change /home /anaconda3/bin/conda-env
change /home /anaconda3/bin/activate
change /home m /anaconda3/bin/deactivate
change /home /anaconda3/etc/profile.d/conda.sh
change /home /anaconda3/etc/fish/conf.d/conda.fish
change /home /anaconda3/shell/condabin/Conda.psmi
change /home /anaconda3/shell/condabin/conda-hook.psi1
change /home /anaconda3/1lib/python3.9/site-packages/xontrib/conda.xsh
/home /anaconda3/etc/profile.d/conda.csh
/home /.bashrc

o
o
o
0
o
o
o
o
o
o

=> For changes to take effect, close and re-open your current shell. <==

f you'd prefer that conda's base environment not be activated on startup,
set the auto_activate_base parameter to false:

onda config --set auto_activate_base false

hank you for installing Anaconda3!

E]2-6 Anaconda3 Z3ESeR SR

2.2 EERNIR

2.2.1 Conda ip S EIREAR
BEBRT, {#H conda SEE pip inSEPRMNEIMNIIRS S LR IFF FTEHIENIBTENE,
XTEREMENE R FTREEAENNE., FLIXERITENERERNR, BETEAE T
RN
FEEAY Terminal REMNLA T apS AR condare X4,

conda config --set show_channel_urls yes

ELRERFPER TS .condarc F—0&OE, FHE@IT vim TEFJFF.condarc X4, FF
PATNBECE R TR R,

channels:
- defaults
show_channel_urls: true
default_channels:
- https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/main
- https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/r
- https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/msys2
custom_channels:
conda-forge: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud

pytorch: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud

pytorch-Its: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud
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| MindSpore: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud

{fR7F.condarc XHHfm, £ cmd a3 HATHHUTLA T o LB AR5 157,

| conda clean -i

2.2.2 pip #ER

E—INEEAIME T HHELS conda HER, IXEIAINBUAL pip IEE. pip JEEFIRISE
LIS, —FhRIrESR, (URTFYRHIX—56S, B—MhEi SR, SREmaeSH
N E R R T AR T,

mAYEE R pip IR
EE—STEAHSEREN- SEEEh, ETER, WTFHRIME NS FREEEA
SRR RS FANERLAHIARMIEY MindSpore SXTAR

2.2.2.11

| pip install -i https://pypi.tuna.tsinghua.edu.cn/simple MindSpore

2.2.2.2 EHRERIA pip iR

pip ARASATF 10.0.0 AEIEAE cmd @3 SATHHUTIA T SECE pip TEEVARSIS THIR (F
TRIZEELSR(GTISRIENRNE, £ TESRIIEEUMEEFERTIT) .

| pip config set global.index-url https://pypi.tuna.tsinghua.edu.cn/simple

2.3 %% MindSpore

2.3.1 MindSpore hRAZ3E
S QEEIMNE (LITLEREISE 1.3 helgidig)
BIEREIIAER MS,
R 2 BUERIAINE
BUBREIANE (MS)
IR 3 & MindSpore

EE—PBSTRE, 7 Terminal HREIAN

pip install https://ms-release.obs.cn-north-4.myhuaweicloud.com/2.4.10/MindSpore/unified/x86_64/mindspore-
2.4.10-cp39-cp39-linux_x86_64.whl --trusted-host ms-release.obs.cn-north-4.myhuaweicloud.com -i
https://pypi.tuna.tsinghua.edu.cn/simple

7 Successfully MZRIRZEERI.,
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LI 4 IR

EEF—FPBTHE, & ond (e THEALLTan<SI@UE MindSpore BB Z <IN,

| python -c "import mindspore;mindspore.run_check()"

WNREHLATABNZRR MindSpore LI,

MindSpore version: hRAS

The result of multiplication calculation is correct, MindSpore has been installed successfully!

2.3.2 PyTorch
FTE1 SIEEMRE (UTLERAISE 1.3 halETE)
BUFRREHIIAE PyTorch,
S] 2 BEEREIAINE
AUBREIAIME (PyTorch)
£ 3 &% PyTorch

B E—PB5TRE, 7 Terminal RN

| pip3 install torch torchvision torchaudio --index-url https://download.pytorch.org/whl/cpu

7 Successfully MIZFRRZEZ=/MIN.

LI 4 LRI

BEF—BTmE, 7 ond 59179 (PyTorch EHIIMES) BAUTHSIIEREREEMR
Ij]o

| python -c "import torch;print(torch.__version__)"

SNSRI AR A-S N2 R

| 2.5.1+cpu




S

=45 =
HUAWEI HCIA-AI V4.0 TN SR 9370

[ LL

3 EARERESS

P s
3.1 f&f
R T S N AR R SRS, ALBERAENESD, ATREERETI
NS FROIRATE, TEEET: KSHESIENT, ACH Sk, AhSEE

RBNE.

BISFEIARFAM, (RATLA:
o EMATERFLGNENEFRRE.

o HBBATERANE.

o  ETEEAPAMRAITIIEIL.

3.2 BRTKERIBSERAIAILE

1. BTEEATZEMTBENRSS, HRRIESIOERD ITFHTT.
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