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2021 4R, IR\ TR RE S0 % R AT T 3 AUBK 21y 1 22 5 v SO0 R $0is 45 L B0 4R &4 R
N NaturalConv, 7E1E 2 Wit 3 Naturalconv: A chinese dialogue dataset towards multi-
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Dataset Language DO;I;I;:nt An:(:;tllon Topic Avg. ¥ turns # uttrs
CMU DoG English Text Sentence | Film 22.6 130k
Wizard of Wiki English Text Sentence | Multiple 9.0 202k
DuConv Chinese Text&KG | Dialogue | Film 5.8 91k
KdConv Chinese Text&KG | Sentence Fllm.’ 19.0 86k
Music, Travel
Sports, Ent,

NaturalConv Chinese Text Dialogue | Tech,Games, 20.1 400k
Edu, Health
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NaturalConv 1ERHE 4 EB 0 A E M INZE 5.3 fian, ATUER . EREFIHFEH
SCRYE Y P — 2 L R FE S R D, A 52 T e SRy
*£5.3 TIWHHLHER

Sports Ent Tech Games Edu Health Total
# document 3124 1331 1476 103 414 52 6500
# dialogues 9740 4403 4061 308 1265 142 19919
# dialogues per document 3.1 3.3 2.8 3.0 3.1 2.7 3.0
# utterances 195 643 | 88457 | 81587 6180 | 25376 2852 400 095
Avg. # utterances per dialogue 20.1 20.1 20.1 20.1 20.1 20.1 20.1
Avg. # tokens per utterance 12.0 12.4 12.3 12.1 12.6 12.5 12.2
Avg. # characters per utterance 17.8 18.1 18.6 17.8 18.1 18.3 18.1
Avg. # tokens per dialogue 241.1 | 248.2 | 247.5 | 242.9 | 248.3 | 251.1 244.8
Avg. # characters per dialogue 357.5 | 363.2 | 372.8 | 356.5 | 356.5 | 368.0 363.1
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Ji PyCharm 7£ TensorFlow_to_Android Il H F # & H 5% MyRobot, £ MyRobot
H 5% T ## models fl transformer W1 H 5%,

models H s T AU Zrbf i MR AL & A8, transformer B 5% T #7750 804 %
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£ transformer H 5 T i & 7 H 5% dataset, ¥ T #0915 A SR 1 5 WK H i %
NaturalConv f# & J5 77X 8] dataset H3FF .
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= ReadMe.txt
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AR EEZBIR F BERT (973 1l X6 b S ) 917



(186} TensorFlow+Android4® Si4E 7 )\ T8 10 31 SEER (ROE L S RR) l

B5.6 HMBEWMAESNS

PRV 2 Z AT, 75 22 0 SO e A A A5l L LA HE e 8 B MR AL R AT N SR, Sy T 4R
e AR TR IR A R 350 A A 3 BT O A A=
TE transformer H 3% FHi & dataset. py 257, WA PR P5. 1 fios,

FRFIEES P5.1  dataset.py HIBET LB S % &5

1 import codecs

2 import json

3 import re

4 import tensorflow as tf

5 from tensorflow. keras. preprocessing. sequence import pad sequences

6 # MO &R (DI ZREE (IR 4R IR ) B TR 1y ) S A A O

7 def extract conversations(hparams, data list, dialog list):

8 inputs, outputs = [], [] £ [IEH R

9 for dialog in dialog list:

10 if dialog[ 'dialog id'] in data list:

11 if len(dialog[ 'content']) % 2 == 0:

12 i=0

13 for line in dialog[ 'content']:

14 if (i % 2 == 0):

15 inputs. append(1line) £ "[n)" A

16 else:

17 outputs. append(line) H "E"H| %

18 i+=1

19 # RERA S

20 # if len(inputs) >= hparams. total samples:

21 # return inputs, outputs

22 return inputs, outputs

23 | # grin), i v KR A T, )RR S

24 def tokenize and filter(hparams, inputs, outputs, tokenizer):

25 tokenized inputs, tokenized outputs = [], []

26 for (sentencel, sentence2) in zip(inputs, outputs):

27 sentencel = tokenizer.tokenize(sentencel) b= |
28 sentencel = tokenizer.convert tokens to ids(sentencel) # ids
29 sentence2 = tokenizer.tokenize(sentence2)

30 sentence2 = tokenizer.convert tokens to_ids(sentence2)

31 sentencel = hparams. start_token + sentencel + hparams.end_token
32 sentence2 = hparams. start_token + sentence2 + hparams.end_token
33 if len(sentencel) <= hparams.max_length and len(sentence2) <= hparams.max_
34 length:

35 tokenized inputs.append(sentencel)

36 tokenized outputs. append(sentence?)

37 # AhSF

38 tokenized inputs = pad sequences(tokenized inputs, \

39 maxlen = hparams. max_length, padding = 'post')
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tokenized outputs = pad sequences(tokenized outputs, \
maxlen = hparams. max_length, padding = 'post')
return tokenized inputs, tokenized outputs
P
def get data(datafile):
with open(f'{datafile}', 'r') as f:
data list = f.readlines()
for i in range(len(data list)):
data list[i] = re.sub(r'\n', '', data list[i])
return data_list
= 3R [ 4 4 A e 2R
def get dataset(hparams, tokenizer, dialog file, train file, valid file):
dialog list = json.loads(codecs.open(f"{dialog file}", "r", "utf - 8").read())
print(dialog list[0])
train list = get data(f'{train file}')

train questions, train answers = extract conversations(hparams, train list, dialog list)

train questions, train answers = tokenize and filter(hparams, \
list(train questions), list(train answers), tokenizer)
£ Wil g
train dataset = tf.data.Dataset.from tensor slices((
{
'inputs': train questions,

PR A A AR AR D A

'dec_inputs': train answers[:, : — 1] # LK —1IJC K5 END TOKEN
},
{
'outputs': train answers[:, 1:] # Z:f5l START TOKEN
|
))
train dataset = train dataset.cache()
train dataset = train dataset.shuffle(len(train questions))

train dataset = train dataset. batch(hparams. batchSize)
train dataset = train dataset.prefetch(tf.data.AUTOTUNE)
R of ey AR S

valid list = get data(f'{valid file}')

valid _questions, valid answers = extract conversations( \

hparams, valid list, dialog list)

valid questions, valid answers = tokenize and filter(hparams, \

list(valid questions), list(valid answers), tokenizer)
valid dataset = tf.data.Dataset.from tensor slices( (

{

'inputs': valid_questions,

£ SR A I B A bR A AE A

'dec_inputs': valid answers[:, : —1] # X5 —JCZ 8§ END TOKEN

'outputs': valid answers[:, 1:] # Z:ff START TOKEN
} ’
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89 valid dataset = valid_dataset. cache()

90 valid dataset = valid dataset.shuffle(len(valid questions))
91 valid dataset = valid dataset. batch(hparams. batchSize)

92 valid dataset = valid dataset.prefetch(tf.data. AUTOTUNE)

93 return train dataset, valid dataset

T P YA ik B 2 DLAS 5 AU 7

FERLE LAY S B AR AN 5.9 Fros . AW E SRS im A E R gt E X, R SRR
A S8 TE R T DL 2 i 2% | AR 0 45 A R B S, B S O B R A R AR E

il A S22 i B E L
- FERE L E X -
Transformer Transformer
HLRUEE Y 5E S PR 5 Rl 7E
- S anisiatad

i iz S

5.9 Transformer # 8 E Y1) 5 2 i 72

1E transformer H % FH @R E LT model. py. & T4t el A2 1 & 2 1
AR 7 RS P5. 2 TR .

BFEIEME P5.2 model.py ZBANEEX
1 import matplotlib. pyplot as plt
2 import tensorflow as tf
3 from tensorflow. keras import Input, Model
4 from tensorflow. keras. layers import Dense, Lambda, Embedding, Dropout, \
5 add, LayerNormalization
6 from tensorflow. keras.utils import plot model
7 # 8 A
8 def create padding mask(x):
9 # PP padding, B M E Y 1
10 mask = tf.cast(tf.math.equal(x, 0), tf.float32)
11 # (batch size, 1, 1, sequence length)
12 return mask[ :, tf.newaxis, tf.newaxis, :]
13 | # WikiE A
14 print(create padding mask(tf.constant([[1, 2, 0, 3, 0], [0, 0, O, 4, 51])))
15 | # SR A4 HT 1) A
16 def create look ahead mask(x):
17 seq len = tf.shape(x)[1]
18 look ahead mask = 1 - tf.linalg.band part(tf.ones((seq len, seq len)), -1, 0)
19 padding mask = create padding mask(x)
20 return tf. maximum(look_ahead mask, padding mask)
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# WK
print(create look ahead mask(tf.constant([[1, 2, 0, 4, 5]])))
VAL T IEES

class PositionalEncoding(tf. keras. layers. Layer) :

# ik

sample pos encoding = PositionalEncoding(50, 512)
plt.
plt.
plt.
plt.
plt.
plt.

def init (self, position, d_model):
super (PositionalEncoding, self). _init ()
self.pos_encoding = self.positional encoding(position, d_model)
def get config(self):
config = super(PositionalEncoding, self).get config()
config. update({
'position': self.position,
'd model': self.d model,
P
return config
def get_angles(self, position, i, d model):
angles = 1 / tf.pow(10000, (2 % (i //2)) / tf.cast(d model, tf.float32))
return position * angles
def positional encoding(self, position, d model) :
angle rads = self.get angles( \
position = tf.range(position, dtype = tf.float32)[:, tf.newaxis], \
i=tf.range(d model, dtype = tf.float32)[tf.newaxis, :], \
d_model = d_model)
£ AL E I IE L R 4L
sines = tf.math.sin(angle rads[:, 0::2])
£ R E Ay 5% R B
cosines = tf.math.cos(angle rads[:, 1::2])
pos_encoding = tf.concat([sines, cosines], axis= —1)
pos_encoding = pos_encoding[ tf.newaxis, ...]
return tf.cast(pos_encoding, tf.float32)
def call(self, inputs):
return inputs + self.pos encoding[:, :tf.shape(inputs)[1], :]

pcolormesh(sample pos_encoding. pos_encoding. numpy()[0], cmap = 'RdBu')
xlabel( 'Depth')

x1lim((0, 512))

ylabel( 'Position')

colorbar()

show( )

BE i A 1] B 4R B2 (50,512) , BURP S B2y 50 (L BIVAT 50 A4S Fial) , 454> Fa)

AR A 8] A BE S 512, D) RE A i AP 1o i ) 2 2 B K L TL AR 70 A5 181 5. 10 Fras o X
T ST 4318 LA SO A Ry B BT DA ' G B 2 B X BN T SRR I . X
THEIC, o3 i) DL SCH G By R RS 2 ) A8 A AR B T L B R O A (] L
G % 1) 22 S 4
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5.8 EX Transformer i¥= 1%l

SerE LS TR R LB K TR AL AT BRI AR kTR
He, YA Z AR T RS P53 FfR .,

piRaRCR

BFIET P5.3 model.py ZiEE AHLEH

1 £ HEEET

2 def scaled dot product attention(query, key, value, mask):
3 matmul gk = tf.matmul(query, key, transpose b= True)
4 £ 153 ok

5 depth = tf.cast(tf.shape(key)[ —1], tf.float32)

6 logits = matmul gk / tf.math. sqrt(depth)

7 £ O RS O E AR 0 A

8 if mask is not None:

9 logits += (mask * —1e9)

10 & TEHEJE — A F S50 softnax

11 attention weights = tf.nn.softmax(logits, axis= —1)
12 output = tf.matmul(attention weights, value)

13 return output

14 | 5 EXZREENZE YR T Layer £

15 class MultiHeadAttention(tf.keras. layers. Layer) :

16 def init (self, d model, num heads, name = "multi head attention"):
17 super (MultiHeadAttention, self). init (name = name)
18 self.num_heads = num heads

19 self.d _model = d_model

20 assert d model % self.num heads == 0

21 self.depth = d model //self.num heads

22 self. query dense = Dense(units =d _model)

23 self.key dense = Dense(units=d model)

24 self.value dense = Dense(units=d model)

25 self.dense = Dense(units=d model)
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26 def get config(self):

27 config = super(MultiHeadAttention, self).get config()

28 config. update( {

29 'num_heads':self. num heads,

30 'd model':self.d model,

31 1)

32 return config

33 def split heads(self, inputs, batch size):

34 inputs = Lambda(lambda inputs:tf.reshape(inputs, \

35 shape = (batch size, —1, self.num heads, self.depth)))(inputs)
36 return Lambda(lambda inputs: tf.transpose(inputs, perm= [0, 2, 1, 3]))(inputs)
37 def call(self, inputs):

38 query, key, value, mask = inputs['query'], inputs['key'], inputs[

39 'value'], inputs[ 'mask']

40 batch size = tf. shape(query)[0]

41 * LiEETH

42 query = self.query dense(query)

43 key = self.key dense(key)

44 value = self.value dense(value)

45 # 5%

46 query = self.split heads(query, batch size)

47 key = self.split heads(key, batch size)

48 value = self.split heads(value, batch size)

49 F ENBEHHRREESD

50 scaled_attention = scaled_dot_product_attention(query, key, value, mask)
51 scaled_attention = Lambda(lambda scaled_attention: tf.transpose(

52 scaled_attention, perm= [0, 2, 1, 3]))(scaled_attention)

53 # HEFENL

54 concat_attention = Lambda(lambda scaled attention: tf.reshape( \

55 scaled attention, (batch size, — 1, self.d model)))(scaled attention)
56 * ELFENERE—F

57 outputs = self.dense(concat_attention)

58 return outputs

5.9 TENX Transformer %7535

P 58 MU A — A HAIC R E AR At 2 A HOIT A U A D A o G B 2 B A P
VA P5. 4 iR,

2F RS P5.4 model.py Z RIBBTE N
£ HERFN—FB IEBHRHN—1METEX

def encoder layer(units, d _model, num_heads, dropout, name = "encoder layer"):

inputs = tf.keras. Input(shape = (None, d model), name = "inputs")
padding mask = tf.keras.Input(shape= (1, 1, None), name = "padding mask")
attention = MultiHeadAttention( \

d_model, num_heads, name = "attention")({ \

N U W N
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50
51
52
53
54
55

'query': inputs,
'key': inputs,
'value': inputs,
'mask': padding mask
)
attention = Dropout(rate = dropout) (attention)
add_attention = add([inputs,attention])
attention = LayerNormalization(epsilon= le- 6)(add_attention)
outputs = Dense(units = units, activation= 'relu')(attention)
outputs = Dense(units = d_model) (outputs)
outputs = Dropout(rate = dropout) (outputs)
add_attention = add([attention, outputs])
outputs = LayerNormalization(epsilon=le- 6)(add attention)
return Model (inputs = [ inputs, padding mask], outputs = outputs, name = name)
# i
sample encoder layer = encoder layer(
units =512,
d_model =128,
num_heads = 4,
dropout = 0. 3,
name = "sample encoder layer")
plot model(sample encoder layer, to file = 'encoder layer.png', show shapes = True)
2 ENHFEHF HEMETEAR KBS
def encoder(vocab_size,
num_layers,
units,
d_model,
num_heads,
dropout,
name = "encoder") :

"

inputs = Input(shape = (None, ), name = "inputs")

padding mask = Input(shape= (1, 1, None), name = "padding mask")

embeddings = Embedding(vocab size, d model) (inputs)
enbeddings * = Lambda(lambda d model: tf.math. sqrt(tf.cast(d model, tf.float32)))(d model)
embeddings = PositionalEncoding(vocab size,d model) (embeddings)
outputs = Dropout(rate = dropout) (embeddings)
for i in range(num_ layers) :
outputs = encoder layer(
units = units,
d_model = d_model,
num_heads = num_heads,
dropout = dropout,
name = "encoder layer {}".format(i),
) ([outputs, padding mask])
return Model (inputs = [ inputs, padding mask], outputs = outputs, name = name)
£ Gt I3
sample encoder = encoder(
vocab_size =21128,

num_layers = 2,
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56 units =512,

57 d_model =128,

58 num_heads = 4,

59 dropout = 0. 3,

60 name = "sample_encoder")

61 plot model(sample encoder, to file= 'encoder.png', show shapes = True)

W3 g 5 2 R 7 W A B G % 2% 12 B 254 . 5 Transformer 8 SCAR BT 1) 45 44 5O
W e S B R T A A 2 0 A O S 80, T A5 2158 B )RS oK A SRS A .

5.10 ENX Transformer #5325

iR s BT BB S A T AR S 0L . ST AR T A — N BRTT I E S AR A 2 T
BB R Ay . o TSI A AN AR YIRS P55 TR

EFIEM P5.5 model.py Z fRFIEEE X
1 # EXNBRHBBFAN—F, —1HEBET
2 def decoder layer(units, d_model, num_heads, dropout, name = "decoder_ layer"):
3 inputs = Input(shape = (None, d model), name = "inputs")
4 enc_outputs = Input(shape = (None, d model), name = "encoder outputs")
5 look ahead mask = Input(shape= (1, None, None), name = "look ahead mask")
6 padding mask = Input(shape= (1, 1, None), name = 'padding mask')
7 attentionl = MultiHeadAttention(
8 d model, num_ heads, name = "attention 1") (inputs = {
9 'query': inputs,
10 'key': inputs,
11 'value': inputs,
12 'mask': look_ahead mask
13 )
14 add_attention = tf.keras. layers.add([attentionl, inputs])
15 attentionl = tf.keras.layers.LayerNormalization(epsilon= le- 6)(add attention)
16 attention2 = MultiHeadAttention(
17 d_model, num_heads, name = "attention 2")(inputs = {
18 'query': attentionl,
19 'key': enc_outputs,
20 'value': enc_outputs,
21 'mask': padding mask
22 1)
23 attention2 = Dropout(rate = dropout) (attention2)
24 add_attention = add([attention2,attentionl])
25 attention2 = LayerNormalization(epsilon= le—6)(add_attention)
26 outputs = Dense(units = units, activation= 'relu')(attention2)
217 outputs = Dense(units = d_model) (outputs)
28 outputs = Dropout(rate = dropout) (outputs)
29 add_attention = add([outputs,attention2])
30 outputs = LayerNormalization(epsilon=le- 6)(add attention)
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return Model (
inputs = [ inputs, enc_outputs, look ahead mask, padding mask],
outputs = outputs,

name = name)

#
sample decoder layer = decoder layer(
units =512,

d_model =128,
num_heads = 4,
dropout = 0. 3,
name = "sample_decoder_layer")
plot model(sample decoder layer, to file= 'decoder layer.png', show shapes = True)
 ENBEE ARNZNREEAT
def decoder(vocab size,
num_layers,
units,
d_model,
num_heads,
dropout,
name = 'decoder') :
inputs = Input(shape = (None, ), name = 'inputs')
enc_outputs = Input(shape = (None, d model), name = 'encoder outputs')
look ahead mask = Input(shape= (1, None, None), name = 'look_ahead mask')
padding mask = Input(shape= (1, 1, None), name = 'padding mask')
embeddings = Embedding(vocab size, d_model) (inputs)
embeddings * = Lambda(lambda d model: tf.math.sqrt( \
tf.cast(d model, tf.float32)))(d model)
embeddings = PositionalEncoding(vocab size, d model) (embeddings)
outputs = Dropout(rate = dropout) (embeddings)
for i in range(num layers) :
outputs = decoder layer(
units = units,
d_model = d_model,
num_heads = num_heads,
dropout = dropout,
name = 'decoder layer {}'.format(i),
) (inputs = [outputs, enc_outputs, look ahead mask, padding mask])
return Model (
inputs = [ inputs, enc_outputs, look ahead mask, padding mask],
outputs = outputs,
name = name)
& fifp it g 3
sample decoder = decoder(
vocab_size =21128,
num_layers = 2,
units =512,
d_model =128,
num_heads = 4,
dropout = 0. 3,
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80 name = "sample_decoder")

81 plot_model(sample decoder, to file = 'decoder. png', show shapes = True)

I3 00 2R FE P, W2 A i 1Y iS58 B 45 4 . 5 Transformer 38 SC# T 1) 25 #4) fC)
HE 7 S B TP T TE AT AR B A O 2 50, Rl A5 21 50 Y (] U SR B RS AR

5.11 Transformer F2E! & X

T8 H T 73 20 58 B A A AL H A S il B E X Transformer (958 B AL, 2 2 22 55 4
FEIFIRAS P5. 6 TR .

2FEfS P5.6 model. py Z Transformer E X
1 # € X Transformer f&
2 def transformer(vocab_size,
3 num_layers,
4 units,
5 d model,
6 num_heads,
7 dropout,
8 name = "transformer") :
9 inputs = Input(shape = (None, ), name = "inputs")
10 dec_inputs = Input(shape = (None, ), name = "dec_inputs")
11 enc_padding mask = Lambda(
12 create padding mask, output shape= (1, 1, None),
13 name = 'enc_padding mask') ( inputs)
14 FOFRAS AR — R T A A ) A
15 look_ahead_mask = Lambda(
16 create look ahead mask,
17 output_shape = (1, None, None),
18 name = 'look_ahead mask') (dec_inputs)
19 EPOE TR R TR e G = WA R R AR (1R T
20 dec_padding mask = Lambda(
21 create padding mask, output_shape= (1, 1, None),
22 name = 'dec_padding mask') (inputs)
23 enc_outputs = encoder(
24 vocab_size = vocab_size,
25 num_layers = num_layers,
26 units = units,
27 d model = d model,
28 num_heads = num_heads,
29 dropout = dropout,
30 ) (inputs = [ inputs, enc_padding mask])
31 dec_outputs = decoder(
32 vocab_size = vocab_size,
33 num_layers = num_layers,
34 units = units,
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d_model = d_model,
num_heads = num_heads,
dropout = dropout,

) (inputs = [dec_inputs, enc outputs, look ahead mask, dec padding mask])
outputs = Dense(units = vocab size, name = "outputs") (dec_outputs)
return Model (inputs = [ inputs, dec_inputs], outputs = outputs, name = name)

# i
sample transformer = transformer(
vocab_size =21128,
num_layers =4,
units =512,
d_model =128,
num_heads = 4,
dropout = 0. 3,
name = "sample transformer")

plot _model(sample transformer, to_file = 'transformer.png', show shapes = True)

EE A B E Transformer Z5H &, B f# Transformer BB ZE 8 f2, L] R

5 P B A OGS HC L LS H AR ) R 3

Transformer B R SCWI ], S 1 D014 B0 B AR 7 1) 22 88 70 B — DAL B S TR 4 &5

TIHATEA] . BEREEFF model. py R LARE Az AT WSS T ) A g 1 45 2R L g X A Y
ABEA% . b Y plot _model PR AT DL 2 i) 455 80 45 b P, {H 2 55 B LR DL A
graphviz, R 732 47 I A AH AR 7R L S8 PR IC

£5.12

Transformer £5 A5 B 1) 12 5 A 1 e HO 3, 2 WA 20/ .

REZHMESHEE

MATTEN 5,16 5, 7320 58 WU R LA ANBERS Bl 2 59048 . FTIF 5.5 9 R A 72

¥ main. py, B 7G58 BUE B 5 AR Transformer W R AL A A S HBEC B S50 E L., %
P2 BN PP IR0 P5. 7 Fis .

ZFIRA P5.7 main.py TEBEHESHEE

=
)_.O\O(IJ\IO\U'I%L»)NI—!

=
N

from tensorflow. keras. callbacks import ModelCheckpoint, EarlyStopping
from tensorflow. keras. losses import SparseCategoricalCrossentropy
from tensorflow import multiply, minimum

from tensorflow. keras. optimizers. schedules import LearningRateSchedule
from tensorflow. keras. metrics import sparse categorical accuracy
from tensorflow. python. ops. math ops import rsqrt

from tensorflow. keras. optimizers import Adam

from bert. tokenization. bert_tokenization import FullTokenizer

import numpy as np

# JH BLEU Jy ¥ IT-fiti 465 Y

from nltk. translate. bleu score import sentence bleu

from transformer. model import *
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from transformer. dataset import *

if __name _ == "__main_"

dialog list = json. loads( \
codecs. open("transformer/dataset/dialog release. json", \
"r", "utf -8").read())

print(dialog list[0]) £ 8 — R

S LF S BT AR TR, b T 0, T LUK A X5 B — s

£ KA K

MAX LENGTH = 40

KA R

MAX SAMPLES = 120000 £ ARl AT B

BATCH SIZE = 64 # fLabF KN

# Transformer &% & X

NUM_LAYERS = 2 % G i I A% block HAE L, I IE 6
D MODEL = 128 £ YR R A v BE, 18 S0 512
NUM_HEADS = 4 = FEEILE B E S

UNITS = 512 £ A 4 5T, 18 S T AR Ol 512
DROPOUT = 0.1 # 53—

VOCAB SIZE = 21128 # BERT ] #i1 K i

START TOKEN = [VOCAB SIZE] £ ARG R E

END_TOKEN = [VOCAB SIZE + 1] % JPANG R bR &

VOCAB SIZE = VOCAB SIZE + 2 £ BTG 5 2 bR A S R K B
EPOCHS = 50 £ YIICEL

bert_vocab_file = 'transformer/dataset/vocab. txt'

tokenizer = FullTokenizer(bert vocab file)

2 WRAA SR E 5 45 X

model = transformer
vocab_size = VOCAB_SIZE,
num_layers = NUM_LAYERS,
units = UNITS,
d_model = D_MODEL,
num_heads = NUM_HEADS,
dropout = DROPOUT)

model. summary( )

TR BUA R B L R RS P5. 7 W Transformer i 5 4% 5 8 55 4% 19 BT EL

YAy 2 H Al 2 R8s A R 4 8, AL TT I R 2 B B 9 060 746 A

BERUR A T BERT 2303 J5 i B0 204 % BERT MR 2 3edn &0

pip install bert — for — tf2

BERLR ] T PIFPIE 705 . — R PR R [l 52k s — =3 BLEU 13, W %

G4 BLEU BBUE ., ZHRmAH .

pip install nltk
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5.13 SRS IFE

AT ARALRE RN Gt B L I ERAR A S B, 38 58 T 22 2 R A TR KRN, Sn %12
AR P5. 8 Fiw,

BFIE P5.8 main.py TFIRHTFE
1 # )R A
2 class CustomSchedule(LearningRateSchedule) :
3 def _init (self, d_model, warmup steps = 4000):
4 super (CustomSchedule, self). init ()
5 self.d model = tf.constant(d model, dtype = tf.float32)
6 self.warmup steps = warmup_steps
7 def get_config(self):
8 return {"d model": self.d model, "warmup steps": self.warmup steps}
9 def __call (self, step):
10 argl = rsqrt(step)
11 arg2 = step * (self.warmup steps ** —1.5)
12 return multiply(rsqrt(self.d model), minimum(argl, arg2))
13 | # Wik
14 sample learning rate = CustomSchedule(d_model = 256)
15 plt. plot(sample learning rate(tf.range(200000, dtype = tf.float32)))
16 | plt.ylabel("Learning Rate")
17 plt. xlabel("Train Step")
18 plt. show()
19 learning rate = CustomSchedule(D MODEL) e e

2] RASAH AN AL 5. 11 B YN i) 30 27 2 SR B T SR s LU pR 1 i B2 L I
S W OR Ao ) RO — AR E (B U5 300502 ~F 3SR IO Dol S s DY) S5 e e L i
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0.0006
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Bl 5,11 2] RAR{L i 8
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MR 5. 11 R ROkt T2 2 R AE E BB B 7E I8 B S T IR R

5.14 BN Z T FE

BRI R 2 i 95 58 B RR T B L AL 30 O Adam, 58 SO 28 52 SUIRHE 2% oREL O 72
S(YE%%@F%%Y@%J:H%EAJ%%D N ZRid A2 b, OR A7 AT RE BT Y die A0 68 28 1) A T 42
2 1L [0 318 R A ) T R R AR . S AL 22 A AN R e DR P5. 9 TR

BFIRET P5.9 main.py Z A T2
1 # 8 LUK R
2 def loss_function(y true, y pred):
3 y_true = tf.reshape(y true, shape= ( —1, MAX LENGTH - 1))
4 loss = SparseCategoricalCrossentropy(
5 from logits = True, reduction= 'none')(y true, y pred)
6 mask = tf.cast(tf.not equal(y_true, 0), tf.float32)
7 loss = tf.multiply(loss, mask)
8 return tf. reduce mean(loss)
9 | F A SMEEREL
10 def accuracy(y true, y pred):
11 # AR R 4EE N - (batch_size, MAX_LENGTH — 1)
12 y_true = tf.reshape(y true, shape= (-1, MAX LENGTH - 1))
13 return sparse_categorical_accuracy(y_true, y_pred)
14 | = itk
15 optimizer = Adam(learning rate, beta 1=0.9, beta 2=0.98, epsilon=1e-9)
16 model. compile(optimizer = optimizer, loss = loss function, metrics = [accuracy])
17 | # @ XA R R AF B AR A
18 checkpoint = ModelCheckpoint("robot weights.h5",
19 monitor = "val loss",
20 mode = "min",
21 save best only = True,
22 save weights_only = True,
23 verbose = 1)
24 | F 5 I R R - B HT I 2R
25 earlystop = EarlyStopping(monitor = 'val loss',
26 min_delta=0,
27 patience = 10,
28 verbose =1,
29 restore_best weights = True)
30 4 11 98 B %5 20 2y |l 31 31 3k
31 callbacks = [earlystop, checkpoint]
32 dialog file = 'transformer/dataset/dialog release.json'
33 | train file = 'transformer/dataset/train.txt'
34 | valid file = 'transformer/dataset/dev. txt'
35 class Hparams() :
36 def init (self, start token, end token, batchSize, total samples,max length):
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37 self. start_token = start_ token

38 self.end_token = end_ token

39 self. batchSize = batchSize

40 self. total samples = total samples
41 self.max length = max length

42 hparams = Hparams

43 hparams. start_token = START TOKEN

44 hparams. end_token = END_TOKEN

45 hparams. total_samples = MAX_SAMPLES

46 hparams. batchSize = BATCH_SIZE

47 hparams. max_length = MAX LENGTH

48 | = INEIF R o BoE 5

49 train dataset, valid dataset = get dataset(hparams, tokenizer, dialog file,
50 train file, valid_file)

51 | # BRIk

52 history = model.fit(train dataset, epochs = EPOCHS, validation data = valid_dataset,
53 callbacks = callbacks)

PATRT RS P5. 9 P IR BRI SR, YIGRES R . 46 24 A0 H 5% N SR I AR ALY
A E S robot_weights. h5,

IR E AL B AN, AT DU AN B R A ] FPE L G5 Y BRI AL S HOIC L e is AT
Il i H 2 5

AT H 7 Kaggle iR 55 &% AU 2R 25 R 0] DL 2 Wk 4% htips://www. kaggle. com/
code/upsunny/naturalconv-chatbot/notebook,

R G A TR AL B AR, JEE S8 U RN Rt AT DUSE A B REM R
robot_weights 12. h5 # 8 &7 i 2] MyRobot ) models HF T . % 8O0 AT 208 8 7R 1 7
2 R TN A5 A 58 S 22T 55 .

TS 5 MARMSEBEMS

22 B A G bR B it A L5 o A R £ A B T SR Y 5 UL 1S B0 D AR R 1 32
ERETT . St 2 35 ANFE PP IR S PS. 10 o,

BFIEME P5.10 main.py Z K R E 5 HE 0 E L%
# KRB 2

plt. figure(figsize= (12, 6))

Hi

x = range(l, len(history. history['loss']) + 1)
plt. plot(x, history. history[ 'loss'])
plt.plot(x, history. history[ 'val loss'])

plt. xticks(x)

plt. ylabel( 'Loss')

plt.xlabel( 'Epoch')

plt. legend([ 'train', 'test'])

O 0 g9 0 U W N
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10 plt. title('Loss over training epochs')

11 plt. savefig('loss.png')

12 plt. show()

13 | # fEfRihL

14 plt. figure(figsize= (12, 6))

15 plt. plot(x, history. history[ 'accuracy'])
16 plt.plot(x, history. history[ 'val accuracy'])
17 plt. ylabel( 'Accuracy')

18 plt. xlabel( 'Epoch')

19 plt. xticks(x)

20 plt. legend([ 'train', 'test'])

21 plt. title( 'Accuracy over training epochs')
22 plt. savefig('acc.png')

23 plt. show()

P R A R AN 5. 12 TR . BERUAESS 14 AR AT, U PR R TR T R
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05,16 B R EEE R 50

H 5. 15 35 YN 2kl 59 8 8044 Bt AL X 3% 000528, JF F BLEU 34 WSS Tl 25 51, 4R 682
HMANFE RS P5. 11 FTas.

EBFEIEM P5.11 main.py Z P R E M 504K

1 F AR by iy AR

2 model. load weights('models/robot weights 12.h5')

3 £ BRSO R HE B, ALB NI, B A BRI, 45 3 B Y [l R

4 def evaluate(sentence) :

5 sentence = tokenizer.tokenize(sentence)

6 sentence = START TOKEN + tokenizer.convert tokens to ids(sentence) + END TOKEN

7 sentence = tf.expand dims(sentence, axis = 0)

8 output = tf.expand dims(START TOKEN, 0)

9 for i in range(MAX LENGTH) :

10 predictions = model(inputs = [ sentence, output], training = False)
11 £ PR SE — A

12 predictions = predictions[:, —1:, :]

13 predicted id = tf.cast(tf.argmax(predictions, axis= — 1), tf.int32)
14 # SR END_TOKEN N 45 5151 Il

15 if tf.equal(predicted id, END TOKEN[O]):

16 break

17 # JET 215 B0 T IR R, VR A A s 095 S A

18 output = tf.concat([output, predicted id], axis= - 1)

19 return tf. squeeze(output, axis=0)

20 | B0 OK E] Ay IR) 250, A TRD O, S ] 22
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21 def predict(question):

22 prediction = evaluate(question) H R R R
23 predicted answer = tokenizer.convert ids to tokens(

24 np. array([1 for i in prediction if i < VOCAB SIZE - 2]))

25 print(f'[8]353 : {question}')

26 print(f'435# : {"". join(predicted answer)}")

27 return predicted answer

28 | £ JLALREHLI R

29 | outputl = predict( "M, RIGFWF. ") # YNZrEE P RYREAR
30 print("")

31 | output2 = predict('MEMLHYLLIEIRE T 152 ") # REMLIAE 1
32 print("")

33 | output3 = predict('fRigE WM A HE?") £ BEHLEE 2
34 print("")

35 | outputd = predict('ILH, T RILMIELL T ") # BEHLIN) TS 3
36 | print("")

37 | output5 = predict('XEIBPIREAFE?") # BEHLIAIE 4
38 | print("")

39 | output6 = predict('4RYFKIG?") # BEALIE S 5

40 | print("")
41 | # ZHRXEENEL, B E %

42 | sentence = YRR WT UL « Y E L HE» X H L T 2
43 for _ in range(5):

44 sentence = ""
45 print("")

46 reference =

. join(predict(sentence))

S, PR 0 A5 3« ] L HE» I i RE A AR R R U R

47 pred_sentence = predict(reference)

48 reference = tokenizer.tokenize(reference)

49 # 1 - gram BLEU {35

50 BLEU 1 = sentence bleu([reference], pred sentence, weights= (1, 0, 0, 0))

51 | print(f"\n BLEU- 1 $#¥£4}: {BLEU 1}")

52 | # 2—gram BLEU |35

53 BLEU 2 = sentence bleu([reference], pred sentence, weights= (0.5, 0.5, 0, 0))
54 | print(f"\n BLEU - 2 $£4}: {BLEU 2}")

55 | # 3 - gram BLEU {34

56 BLEU 3 = sentence bleu([reference], pred sentence, weights = (0.33, 0.33, 0.33, 0))
57 | print(f"\n BLEU - 3 {£4):: {BLEU 3}")

58 % 4 - gram BLEU }}4&

59 BLEU 4 = sentence bleu([reference], pred sentence, weights = (0.25, 0.25, 0.25, 0.25))
60 | print(f"\n BLEU -4 1}43:: {BLEU 4}")

61 # 5 - gram BLEU }}7%&

62 BLEU 5 = sentence bleu([reference], pred sentence, weights= (0.2, 0.2, 0.2, 0.2, 0.2))
63 | print(f"\n BLEU-5 P¥43:: {BLEU 5}")

P URRS PS5, 11 MARXEE SR AN 5.5 R o RGE G 3 il A48 8, 24035 2 LA 43 36
FIIR) [ 25 0 23 v AL i 1] BsF 473 3 A 4 €6
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R5.5 DIREREEHMEVE

A EE. (—E—&F&EX)

)35 5 . Wl URAF

B IR

)35 2 . WE G PR A T g7

B BT MRRET MERGE LML RET .
()35 2 - AR B B R A E?

A T R AR M T AU B BR ARG
A5 & . BT RULM s 7.

B WL AR WIHIE B X ASH L ARE T
5 . XA YRS A7

B AT BN, AW RAR TR,
[ENEFROPN €/ N

BIEH . A RIRIE,

Bl B . GEZHEEND

R 35 5« AR 53 W Uil e ] e R D 3 e, 2 0 2
BAEH . WAL AR TG 4R,
()35 % . BeA I AT BB A RTEW .

B RE TG
FiG#E : IRE T

FIE: BT XA NIERFREE.
[ BT X ER R RS AR .
A T T PR P R Y T T

Vi) 37 25 = SR 30K 5 B R N 2

AR AR T R ), (TR D

FEE . AP A9 XY iE AT A LA AR

AL 3R X R TH X 4H 81 22 45 T BLEU %43

B3 AT, R AR(CP B o HE) Bz A T AR e AL R,
Bk AT KRR R ILAL R AR A,

BLEU-1 ¥4y :
BLEU-2 343 :
BLEU-3 345 :
BLEU-4 ¥4 .
BLEU-5 43 :
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0.09227103858589292
1. 8955151000606497e—78
1. 8662507507148366e—124

FE L ZRTEIEFRKE,.BLEU-4 5 BLEU-5 ¥4 %A £ bR L, BLEU-1
A R AR A H s — i AT I S 2 %51k

ELE LR 0 [0 24 A S i R, B F 28 R frn) . (EOR LT RTJE OA — €A . BN
B DO R AR 5 2 — A IE AN . 53 45 AR AR I E PP A . S0 BLER A
FEAR I 0 o] B R RESE MG A 2R AR, HORRYE A C @RS B LB T — 4 e
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Z TR AXA BIE 5 TR A, AR S BEA K, — i miEs P as
“rpE L HE Sk RT LA AR O R AR OCBIERE s TJRAE 5. 3 4 4E B L 45 E KU 4R i
PRE TR 2 A5 I i A58 20 i 22 1 7 R 0K

FESL b R N ZIE] B SE T 3 58 A AN S [l A, PR DAy JH g < 5 o AT A A 7 A o
MR IR B¢ B L HE ) Je — TR L

5.17 WIXRZEBIERE B AR F ==

B U Gt i Transformer B K AR AR B 2] Web il 55 % E Al LASZEE— XF 22 (14 100 K Al
% . 1 BOAERT DT Flask 9 Web APT RS HES . FE UL SE Al L, 25 A8
LR AWK ) Web APT 0T

FTHF Server H3E T 1Y app. py BJ7 - 3B I R ALEE N9 IR 55 12 48, an 2 )7 Ji 65 P5. 12
iR .

BFIRAS P5.12  app.py ZHIRAE R #RE B AR 55 25

# Transformer S E X
# mARAFRKE
MAX_LENGTH = 40

1
2

3

4 | NUM_LAYERS = 2 £ Gt R 4% block AR, IR 6
5 | D MODEL = 128 # Gt R A 2% 5, e SC 2 512

6 | NUM HEADS = 4 £ RN RO R s

7 | UNITS = 512 # YR, 1o S0 A o 512
8 | DROPOUT = 0.1 = 53—

9 | VOCAB SIZE = 21128 IR

10 | START TOKEN = [VOCAB_SIZE] = AR IR bR

11 | END_TOKEN = [VOCAB SIZE + 1] £ PSR bR &

12 | VOCAB SIZE = VOCAB SIZE + 2 £ EIFIG S A bR RS A e B B

13 | # Sridds

14 | bert vocab file = '../MyRobot/transformer/dataset/vocab. txt'

15 tokenizer = FullTokenizer(bert vocab file)
16 | # A

17 robot model = transformer(
18 vocab_size = VOCAB_SIZE,
19 num_layers = NUM_LAYERS,
20 units = UNITS,

21 d_model = D_MODEL,

22 num_heads = NUM_HEADS,
23 dropout = DROPOUT)

24 | & JNERCE SCHR. R, T A A S HR 20 5 A S R N 1 25 4 — B

25 | robot model.load weights('../MyRobot/models/robot weights 12.h5')

26 | £ FHRIEUMRONIRHERE, AB AR, M A A AT, 15 3 B Y [l hy

27 def robot_evaluate(sentence) :

28 sentence = tokenizer. tokenize(sentence)

29 sentence = START TOKEN + tokenizer.convert_ tokens_ to_ids(sentence) + END_TOKEN

30 sentence = tf.expand dims(sentence, axis=0)




[206) TensorFlow+Android4s $145 B A T8 10 2 SEER (ORI AN RR) |
O o

31 output = tf.expand dims(START TOKEN, 0)

32 for i in range(MAX_ LENGTH) :

33 predictions = robot model(inputs = [ sentence, output], training = False)
34 £ PR SE — A

35 predictions = predictions[:, —1:, :]

36 predicted id = tf.cast(tf.argmax(predictions, axis= —1), tf.int32)
37 # AR J& END_ TOKEN U 4% o T3 il

38 if tf. equal(predicted id, END TOKEN[OQ]):

39 break

40 £ {0 S A5 B0 TN A H IR ke, VR A R R A

41 output = tf.concat([output, predicted id], axis= - 1)

42 return tf. squeeze(output, axis=0)

43 | # H A, A
44 def robot predict(question):

45 prediction = robot evaluate(question)

46 predicted answer = tokenizer.convert ids to tokens(

47 np. array([1i for i in prediction if i < VOCAB SIZE - 2]))
48 return "". join(predicted answer)

49 | # Hlds AWK APT
50 | @app. route('/robot', methods = [ 'post'])
51 def robot():

52 message = request.get json(force = True)
53 question = message[ 'question']

54 answer = robot predict(question)

55 response = {

56 'answer': answer

57 }

58 print(response)

59 return jsonify(response), 200

T 58 Android & P HLG » FF5 I 55 & 50BK 5 Tst

£5.18 Android I B #1158 4¢

B Android Wi H . BIMERE Empty Activity, Wi H 25K 5. 14 iR, WHE

= New Project

Empty Activity

Creates a new empty activity

Mame AndroidChatBot]

Package name  enedulduandroidchatbot
Save location  D\Android\AndroidChatBot
Language Kotlin

Minimum SDK  AP1 21: Android 5.0 (Lollipop)

Previous Mext Cancel Finish

B 5,14 THSHBE
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2B~ AndroidChatBot, 3444 ¥R~ cn. edu. ldu. androidchatbot, 4 2 1& 5 & Kotlin, SDK

Fe/MRA 5% B R API 21: Android 5. 0(Lollipop) , Bl Finish, 5¢ 3 H %) 151k .
PRI H MR H S, A v A5 B B BE 3K L 4 New — Package 43 7l Bt & ui., utils,

network . data PUAF H . % F HRMWIEE L LA EHRITFNE S 6 Fix.

®56 NEBEETERMNUHEREGSHER

FER A ' F & I fE
) MainActivity F P B 1w A2 o A

o MessagingAdapter F 4 B 1A O O A

stils Constant T LA R PR X R
Time FE SCH [a] 0T 42

network ApiService FE S 251 m) iR 45 42 11

data Answer VE HE R 55 #45 I07 225 T . 45 40 11 S R 2
Message NEPSREY NS

HBRAE 5. 6 1O R HEUC 52 WA A B PR SR QUL L
MainActivity 7635 F ) 6 6 € 1 314 B OB S0 ui A § cmw
SEFRIAT . I H R AR AR 5. 15 iR . B . ome

ﬁ{mggﬁﬁﬁg%ﬂ ﬁﬁﬂgj:ﬂ;@ﬁﬁ cn.edulduandroidchatbot

g‘ ~ b data,_~
=RV i § G Answer
(1) B Xk Answer, : & hiscscis
2 ~ [ network ._~
data class Answer(val answer:String) : % Apiservice
v B/
la= VBN K ] ¢ MainActivity
(2) /_\EX*{ZF;’C Messageo ‘3 ¢ MessagingAdapter
;,‘E-' v D utils, S
data class Message(val message: String, val id:String, val % & Constant
time:String) fi Time
N , N Bl 5.15 T H PR 454
(3) EF RS Internet T [RIALRR . e

< uses — permission android:name = "android. permission. INTERNET" />

(4) & FF HTTP #f5.
FZRBNALZEH R HTTP @15, i 75 B A appliacation 5 35 A2 HTTP 1Y
JE .

android:usesCleartextTraffic = "true"

(5) BRI AR A
TERE B e B SO T L 9 plugins {7 UG AN Kotlin 37 B 5 4],

apply plugin: 'kotlin— android — extensions'

TEAR K dependencies{ } 77 & H i Jin L F AR 22

// RecyclerView

implementation("androidx. recyclerview:recyclerview:1.2.1")
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// For control over item selection of both touch and mouse driven selection
implementation("androidx. recyclerview:recyclerview — selection:1.1.0")
// Coroutines

implementation 'org. jetbrains.kotlinx:kotlinx — coroutines — core:1.5.0"'
implementation 'org. jetbrains. kotlinx:kotlinx — coroutines — android:1.5.0"'
// Retrofit2

implementation "com. squareup. retrofit2:retrofit:2.9.0"

implementation "com. squareup. retrofit2:converter — scalars:2.9.0"
implementation 'com. squareup. retrofit2:converter — gson:2.9.0'

// Glide

implementation 'com. github. bumptech. glide:glide:4.11.0'

annotationProcessor 'com.github. bumptech. glide:compiler:4.11.0'

R B build. gradle SUFZ )5, fF BRI AR E . RERiFd P, TR
o f 2L Bl S AR 5] A SRS

(6) E X THMEMRE,

Constant 5& LA B AR IRAT T DX B A 18 2 AR IO

package cn. edu. 1du. androidchatbot. utils
object Constant {
const val SEND ID = "SEND ID"
const val RECEIVE ID = "RECEIVE ID"

Time & I ] 8 227 15 SOk ]

package cn. edu. 1du. androidchatbot. utils

import java. sql.Date

import java. sql. Timestamp

import java. text.SimpleDateFormat

object Time {

fun timeStamp() : String {

val timeStamp = Timestamp(System.currentTimeMillis())
val sdf = SimpleDateFormat("HH:mm")
val time = sdf. format(Date(timeStamp. time))
return time. toString()

(7) JE L2 F R,

package cn. edu. 1du. androidchatbot. network
import okhttp3. RequestBody

import okhttp3. ResponseBody

import retrofit2. Response

import retrofit2. http. Body
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import retrofit2. http. POST
interface ApiService {
@POST(" /robot")
suspend fun getAnswer ((@Body body: RequestBody) : Response < ResponseBody >

BV 7 24 PR “ T IR AL &R N7 12T R B A BRI BT R a2 i .

5.19 Android Bl X R H®HiZ it

MO R A T AR 1 3 4 ST A O B AR SR R R R B K 1) RecyclerView, F 8 FLim
i 7 B SO activity_main, xml 5 X, RecyclerView H1 I B4T 75 J&) F1 message item. xml
7E S

T A F T KA E SC AN RS T QR TH B B, send_box. xml
FE XIE R FARHFE A 2 P &£ S . round_box. xml & LR TEIRAE S & 2% 44 61
MY SR . receive_box. xml 2 LAY R FH T AHEAIZE A 2T B .

FSRBEIRFNF AN 5. 16 Prs .

PEFE drawable H 3¢, 47, 76 3 A9 P48 32 B8 $0 4T New—>Drawable Recourse File
4 BUE A FR N receive_box, MRITFR A shape, W 5. 17 FiR , iy OK #H . @1
AR B PR S

= MNew Resource File X
R e File name: receive_box \/
Root element:  shape
am ic_launcher_background.xml
Source set main src/mainsres -

sz ic_launcher foreground.xml (v24)

Y ;
- racilva: o), Directory name: = drawable \_/
s round _boxxml .~

i send. bnx.xml\/ Available qualifiers: Chosen qualifiers:
i Activity mainxmi - % Metwork C.. = Nothing to show
; message_item.xmi ;// & Locale .
> W mipmap B2 | avnut Mire
> a values 2 ol
W2 res (generated)
B 5.16 550 AR 5 AH 56 il v R 5 % & 5.17 Al# receive_box. xml 34

i receive_box. xml XN E .

<?xml version="1.0" encoding = "utf — 8"?>
< shape xmlns:android = "http://schemas. android. com/apk/res/android">
< corners android: topLeftRadius = "0dp"
android: topRightRadius = "20dp"
android: bottomLeftRadius = "20dp"
android:bottomRightRadius = "20dp" />
</shape >
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XJE—N2E LA E A A=A R A T HE
P J 2 2 X send_box. xml,

<?xml version="1.0" encoding = "utf — 8"?>
< shape xmlns:android = "http://schemas. android. com/apk/res/android">
< corners android: topLeftRadius = "20dp"
android: topRightRadius = "20dp"
android:bottomLeftRadius = "20dp"
android:bottomRightRadius = "0dp" />
</shape >

BIE AN A LA AR = O 18 A A R AE
FE X round_box. xml. 3 I — 4> DA~ 1 #0281 A1 A9 AE L T8 4 3= 5 1o 7 3¢

A HE I LT A Y DX

<?xml version="1.0" encoding = "utf - 8"?>

< shape xmlns:android = "http://schemas. android. com/apk/res/android">
< corners android:radius = "20dp"></corners >

</shape >

PR P URAS PS5, 13 Frzs Y BIAS , 58 i 4% 5 1 A7 )

BFIET P5.13  activity_main.xml =R EH BRI A

=
N oV ® oUW N

NN NN R B R R e e e
BN W N P O LV 0 3 o0 U kB W N

<?xml version="1.0" encoding = "utf - 8"?>
< RelativeLayout xmlns:android = "http://schemas. android. com/apk/res/android"
xmlns:tools = "http://schemas. android. com/tools"
android:layout width = "match parent"
android:layout_height = "match parent"
tools:context = ".ui.MainActivity">
< LinearLayout
android:id="@ + id/11_layout bar"
android:layout width = "match parent"
android:layout height = "wrap content"
android:layout_alignParentBottom = "true"
android:background = " # E4E4E4"
android:orientation = "horizontal">
< EditText
android:id ="@ + id/input_box"
android: inputType = "textShortMessage"
android:layout width= "match parent"
android:layout height = "wrap content"
android:layout margin= "10dp"
android:layout weight =".5"
android: background = "(@drawable/round box"
android: backgroundTint = "(@android:color/white"
android:hint = " A E...."
android:padding = "10dp"
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25 android:singleLine = "true" />

26 < Button

27 android:id="@ + id/btn_send"

28 android:layout width = "match parent”

29 android:layout height = "match parent"
30 android:layout margin= "10dp"

31 android:layout weight="1"

32 android: background = " (@ drawable/round_box"
33 android:backgroundTint = " # 26A69A"

34 android:text = "% %"

35 android: textColor = "(@android:color/white" />
36 </LinearLayout >

37 < androidx. recyclerview. widget. RecyclerView

38 android:id ="@ + id/chat_view"

39 android:layout width = "match parent”

40 android:layout height = "match parent”

41 android: layout above = "@id/11 layout bar"
42 android:layout below="@ + id/dark divider"
43 tools: itemCount = "20"

44 tools:listitem = "(@layout/message item" />
45 < View

46 android:layout width = "match parent"

47 android:layout height = "10dp"

48 android:background = " # 42A5F5"

49 android:id ="@ + id/dark_divider" />

50 | </Relativelayout >

WA &G — I TAE, E X RecyclerView H & —47 Ay 25 H4) .
HEHE layout H 5% A7 5 78 9 B9 P BE 38 5 b $F T New — Layout Resource File fiiy
A N 5. 18 iR B E SO 44 FROM message_item, Hid OK #2411 .

= New Resource File X

File name: message_iterr\/

Root element: androidx.constraintlayout.widget.Const
Source set: main src/main/res -

Directory name:  layout

Available qualifiers: Chosen qualifiers:

Country Co... >

?- MNetwork C... Nothing to show
% Locale
B2 L avout Dire.,

2 Kl o

5,18 Qg HAT A R SO

FHFEFFIRAS PS. 14 Fros (A TR 7, 8 LA AT )R

BFIEM P5.14 message_item.xml 17 F XX 4

1 <?xml version="1.0" encoding = "utf - 8"?>

2 < RelativeLayout xmlns:android = "http://schemas. android. com/apk/res/android"
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3 android:layout_width= "match parent”

4 android:layout_height = "wrap content">

5 < TextView

6 android:id="@ + id/tv_message"

7 android:layout width = "200dp"

8 android:layout height = "wrap content"

9 android:layout margin = "4dp"

10 android: background = " (@drawable/send box"
11 android:backgroundTint = " # 26A69A"

12 android:padding = "14dp"

13 android:text ="k HHHE"

14 android: textColor = "(@android:color/white"
15 android:textSize = "18sp"

16 android:layout alignParentEnd = "true" />
17 < TextView

18 android:visibility = "visible"

19 android:id="@ + id/tv_bot message"

20 android:layout width = "200dp"

21 android:layout height = "wrap content”

22 android:layout margin = "4dp"

23 android:background = " (@drawable/receive box"
24 android:backgroundTint = " # FF7043"

25 android:padding = "14dp"

26 android:text = "I Rl E"

27 android: textColor = "(@android:color/white"
28 android:textSize = "18sp"

29 android:layout alignParentStart = "true" />
30 | </Relativelayout >

FREF G E 4 S AR

Android Bl X iZ 35153

FEPEAIEE . —F I AE ActivityMain H15 55— 53 i F MessagingAdapter
Hr, fE i W EH R ENBEERISET MessagingAdapter, 45 #5328 5 072 5 RS P5. 15

IR

FEF IR P5.15 MessagingAdapter jH B & Bt 85

package cn. edu. 1du. androidchatbot. ui

import android. view. LayoutInflater

import android. view. View

import android. view. ViewGroup

import androidx. recyclerview. widget. RecyclerView

import cn. edu. 1du. androidchatbot. R

import cn. edu. ldu. androidchatbot. data. Message

import cn. edu. 1du. androidchatbot. utils. Constant. RECEIVE ID

W 9 o U W N
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9 import cn. edu. ldu. androidchatbot. utils. Constant. SEND ID

10 import kotlinx. android. synthetic.main. message_item. view. *

11 class MessagingAdapter: RecyclerView. Adapter < MessagingRAdapter. MessageViewHolder >() {
12 var messageList = mutablelListOf < Message >()

13 inner class MessageViewHolder(itemView: View): RecyclerView. ViewHolder (itemView) {
14 init {

15 itemView. setOnClickListener {

16 messageList. removeAt (adapterPosition)

17 notifyIltemRemoved(adapterPosition)

18 }

19 }

20 }

21 override fun onCreateViewHolder(parent: ViewGroup,

22 viewType: Int): MessageViewHolder {
23 return MessageViewHolder (

24 LayoutInflater. from(parent. context). inflate(

25 R. layout. message item, parent, false))

26 }

27 override fun onBindViewHolder(holder: MessageViewHolder, position: Int) {
28 val currentMessage = messageList[position]

29 when (currentMessage. id) {

30 SEND ID —-> {

31 holder. itemView. tv_message. apply {

32 text = currentMessage.message

33 visibility = View.VISIBLE

34 }

35 holder. itemView. tv_bot message.visibility = View.GONE
36 }

37 RECEIVE ID - > {

38 holder. itemView. tv_bot message.apply {

39 text = currentMessage.message

40 visibility = View.VISIBLE

41 }

42 holder. itemView. tv_message. visibility = View.GONE

43 }

44 }

45 }

46 override fun getItemCount(): Int {

47 return messageList. size

48 }

49 fun insertMessage(message:Message) {

50 this. messagelist. add(message)

51 notifyltemInserted(messagelist. size)

52 notifyDataSetChanged( )

53 }

54 }

ActivityMain 452 5 A0 FE FRAS P5. 16 iR, i S AP IR 5 I & 1H 8 &
RHERSY, WRIEBHEA G GRS,
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FEFIER P5.16  ActivityMain 128 4§

package cn. edu. 1du. androidchatbot. ui

import androidx. appcompat. app. AppCompatActivity

import android. os. Bundle

import androidx. recyclerview. widget. LinearLayoutManager
import cn. edu. 1du. androidchatbot. R

import cn. edu. 1du. androidchatbot. data. Answer

import cn. edu. 1du. androidchatbot. data. Message

0 9 00 U W N

import cn. edu. ldu. androidchatbot. network. ApiService

9 import cn. edu. ldu. androidchatbot. utils. Constant. RECEIVE_ID
10 import cn. edu. 1du. androidchatbot. utils. Constant. SEND_ID

11 import cn. edu. 1du. androidchatbot. utils. Time

12 import com. google. gson. Gson
13 import kotlinx.android. synthetic.main. activity main. %
14 import kotlinx. coroutines. Dispatchers

15 import kotlinx. coroutines. GlobalScope

16 import kotlinx. coroutines. launch

17 import kotlinx. coroutines. withContext

18 import okhttp3.MediaType

19 import okhttp3. RequestBody

20 import org. json. JSONObject

21 import retrofit2.Retrofit

22 import retrofit2. converter. gson. GsonConverterFactory

23 class MainActivity : AppCompatActivity() {

24 /1 TR 55 f 0 2  7R H hk

25 private val BASE URL = "http://120.53.107.28"

26 // private val BASE URL = "http://192.168.0.103:5000"
217 private val retrofit = Retrofit.Builder()

28 . addConverterFactory(GsonConverterFactory. create() )
29 . baseUrl(BASE_URL)

30 build()

31 .create(ApiService: :class. java)

32 private lateinit var adapter:MessagingAdapter

33 var messageList = mutablelListOf < Message >()

34 override fun onCreate(savedInstanceState: Bundle?) {
35 super. onCreate( savedInstanceState)

36 setContentView(R. layout. activity main)

37 recyclerView( )

38 clickEvents()

39 customMessage ("R I, IR XX WA R ")

40 }

41 private fun clickEvents() {

42 btn_send. setOnClickListener {

43 sendMessage( )

44 }

45 input box. setOnClickListener {

46 GlobalScope. launch {

47 withContext(Dispatchers. Main) {

/] 7R 4 IR 55 % st ik
// W1k Retrofit HEH

/7 MBI
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/] B
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48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

chat_view. scrollToPosition(adapter. itemCount — 1)

1
override fun onStart() {
super. onStart()
GlobalScope. launch {
withContext(Dispatchers. Main) {
chat view. scrollToPosition(adapter. itemCount — 1)

}
private fun recyclerView() { VR NGE: Yk REP G e
adapter = MessagingAdapter()
chat_view.adapter = adapter
chat view. layoutManager = LinearLayoutManager (applicationContext)
}
private fun sendMessage() { /! RIEHE B
val message = input box. text. toString()
val timeStamp = Time. timeStamp()
if (message. isNotEmpty()) {
messageList. add(Message(message, SEND ID, timeStamp) )
input box. setText("")
adapter. insertMessage(Message(message, SEND_ID, timeStamp))
chat view. scrollToPosition(adapter. itemCount — 1)
botResponse(message)

}
private fun botResponse(message: String) { // BRI B
val timeStamp = Time. timeStamp()
GlobalScope. launch(Dispatchers. Main) {
val request = JSONObject()
request. put("question", message)
val body: RequestBody =
RequestBody. create(
MediaType. parse("application/json"),
request. toString()
)
val response = retrofit.getAnswer (body)
if (response. isSuccessful) {
val json: String = response.body()!!.string()
var gson = Gson()
var reply = gson. fromJson(
json,
Answer: :class. java
)
messageList. add(Message(reply. answer, RECEIVE ID, timeStamp) )
adapter. insertMessage(Message(reply. answer, RECEIVE ID, timeStamp))
chat_view. scrollToPosition(adapter. itemCount — 1)
}else{ }
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100 }

101 private fun customMessage(message: String) { // B E X B
102 GlobalScope. launch {

103 val timeStamp = Time. timeStamp()

104 withContext(Dispatchers. Main) {

105 messageList. add(Message(message, RECEIVE ID, timeStamp))

106 adapter. insertMessage(Message(message, RECEIVE_ID, timeStamp))
107 chat _view. scrollToPosition(adapter. itemCount — 1)

108 }

109 }

110 }

111 |}
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