D:\myprojects\nlp\rnn\rnn_m21.py

# Many-to-one (2-to-1) RNN Of

1
2
3 #### conda create -n word2vec nltk pandas

4| # conda activate word2vec

5 #### conda install pytorch torchvision torchaudio pytorch-cuda=12.1 -c pytorch -c nvidia
6 # £ = conda install pytorch torchvision torchaudio cpuonly -c pytorch

7| # (word2vec) python rnn_m2l1.py train 500 # StSAl

8 # (word2vec) python rnn_m2l.py i love # Prediction Al

9

10| import numpy as np

11| import nltk

12| import torch, sys

13| import torch.nn as nn

14 | import torch.optim as optim

15| import torch.nn.functional as F
16| from tgqdm import tqgdm

17

18  #=====================================================
19| # Input Target batch OIOIEH M4 &2

20| # #===================================================

21| def make_batch(sentences, forTrain=True):
22 input_batch = []

23

24 if forTrain :

25 target_batch = []

26

27 for sen in sentences:

28 words = sen.split()

29 input = [word_dict[n] for n in words[:-1]]

30 target = word_dict[words[-1]]

31

32 # input@ M Atel2F 101 & Al One-Hot Encoding

33 # input list JF 200 2t8t JtXI ™ Ofei= 2J02l one-hot vectors A4
34 input_batch.append(np.eye(n_class)[input])

35

36 target_batch.append(target)

37

38 return input_batch, target_batch

39

40 else : # for Prediction

41 sentence = sentences

42

43 words = sentence.split()

44 #print(f'words: {words}')

45 input = [word_dict[n] for n in words[:-1]]

46

47 input_batch.append(np.eye(n_class)[input]) # One-Hot Encoding
48

49 return input_batch

50

51

52| #==================s==s=s==sssosssssosssssssssssssssss=s=s
53| # windows data creation

54 | f#f===========================-==-==o==sss-ssosssssssSssS=s=====s

55| def make_windows(cleaned_sentences, windowSize=2) :
56 MASK_TOKEN = "<MASK>"
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# 24 O E2 CIAEE &alotBEM NEE I (Z0l 51)2 windowZ2 SFHFD]
# lambda OHOHEH = : HEAIQ 0Of:
# matrix = [[1, 2], [3, 4], [5, 6]]
# squared = [num ** 2 for row in matrix for num in row]
# print(squared) # Output: [1, 4, 9, 16, 25, 36]
# 22X ->1XRA2Z O
flatten = lambda outer_list: [item for inner_list in outer_list for item in inner_list]
# nltk.ngrams([1,2,3,4,5], 3)) ===> [(1, 2, 3), (2, 3, 4), (3, 4, 5)]
# & A cleaned_sentensesZ £,

# cleaned_sentencesZ2FH JtA=2 2 2HUAM 542 HH(ES2)E 0IFHA windowx
IAEE I 2tet

# cleaned_sentencesOl M sentenceE otLIA JIM A nltk.ngram= Soll
# sentence 2 F O SOl 22 202 Q] «<MASK> EE= FII8 &, 501 &0 2012
windc| AEZ
# U2 =, flatten o2t
# I iove you --> [<MASK>, <MASK>, 'I', 'love', 'you',<MASK>, <MASK>]
windows = flatten(nltk.ngrams(sentence[:-windowSize].split(' '),windowSize + 1) \
for sentence in tqgdm(cleaned_sentences))
return windows

class TextRNN(nn.Module):
forward_pass = 0

def __init__ (self):
super(TextRNN, self). init ()

# dropout S4& 2 hidden layer2t=J} 1 Z LM AIS
#self.rnn = nn.RNN(input_size=n_class, hidden_size=n_hidden, dropout=0.3)

# input_size=n class : 2SS 2HA AJI2 20/2 one-hot vectorz & HLINL
# hidden_size : hidden layer node %= =5 Z 0|2l &&
self.rnn = nn.RNN(input_size=n_class, hidden_size=n_hidden)
# trainable weight matrix initialized with random values
# nn.Parameter() : oflEY HmetOIE It SISAINH EOHOl=E weightdt &
self.W = nn.Parameter(torch.randn([n_hidden, n_class]).type(dtype)) # n_hiddex *
n_class 3AJ| matrix
# n_class 3J| bias& vector
self.b = nn.Parameter(torch.randn([n_class]).type(dtype))
# raw SIS0 22 &=
self.Softmax = nn.Softmax(dim=1)

def add_count (self, n=1):
self.forward_pass += n

def reset_count (self):
self.forward_pass = ©

# X : 28 AMAUML Hol= Xt

# hidden : H = update &= hidden matrix gt

# 0l forward &= epoch 032 S &,

def forward(self, hidden, X):
# input tensor to have a shape of (seq_len, batch, feature),
# batch®2 seq_length |IXIE WAl
# 0l OlMS &S (seq_len, batch_size, hidden size)8& 2=z Z2[EH T =0
# (2, 11, 5) AJII}+ &
X = X.transpose(9, 1)
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gt(h(t))s H&E

# hidden_vectors: 2 time step OICt2l hidden vector =S &2
tr2 A5t MEW S

# LIS 0l back-propagationAl Ol gradient gt A&t
# (seq_len, batch, hidden_size) = (2, 11, 5)
# hidden : OtXIZ time step =2 hidden vector &t

# hidden layerdl &5 B0 = layer 52 4 02 g2 It

o

# StHOl SEZ & batch, 2E AlZA, 2E SIEHHW Us HEGSS 2IE
# 2 A3 A * 11 batch * 5 vector nodes g8{=
hidden_vectors, hidden = self.rnn(X, hidden) # LS Z= batch gt=4d ol HHE 02

o]

# 8'2 U’IIE{ DFE;
print(f'\n*** hidden_vectors[{self.forward pass}]: {hidden_vectors
print(f'\n*** hidden[{self.forward pass}]: {hidden}")

T
s

l?sf h}dden vector = hidden_vectors[-1] # many-to-one 220|222 hidden = &= Ot
o ol O

SN
n
EU
r
!
F

# torch.mm() : matrix multiplication, & X H& SEZS OIIAM 2lE
model = torch.mm(last_hidden_vector, self.W) + self.b

self.add_count(1)
return model
def print_output_softmax(self, output):

softmax_values = self.Softmax(output)
print("\n*** Softmax Results:", softmax_values)

def train_rnn(totalEpoch) :
criterion = nn.CrossEntropylLoss() # =& & +ZE CrossEntropy:® <« &4
optimizer = optim.Adam(model.parameters(), 1lr=0.01) # OptimizerE Adaml2 = & =X

4

Hommmmmmm oo &t& 5003
for epoch in tqgdm(range(totalEpoch)):
# requires_grad=True: backpropagationAl 0l gradients & 6tet

# back propagation Al0ll batch_size * sequence_length 2t2 gradientE A& & Bt

Aot 2
S =

Oh

# hidden vector£2 W=t 22 (022 =It3s})
hidden = torch.zeros(1l, batch_size, n_hidden, requires_grad=True)

output = model(hidden, input_batch)

#if epoch == totalEpoch-1 :

print(f'\n*** Epoch # {epoch}Z [ stz &A= HIXIGIOIE &HMO CHE output layer =gt
output:\n{output}")

print('-'*80)

loss = criterion(output, target_batch)

if totalEpoch <= 3 or (epoch % 100) ==
print('Epoch:', '%04d' % (epoch), 'cost ="', '{:.6f}'.format(loss))

optimizer.zero_grad()
loss.backward()
optimizer.step()



173 | # [1] Word Processing

175| sentences = ["i like dogs", "i love coffee", "i hate milk", "i enjoy tea",
176 "you like cats", "you love milk", "you hate coffee", "you want snowing",
177 "he expects promotion"”, "he wants money", "he waits snowing"]

178 | windowSize = 2
179 | dtype = torch.float

180

181 word_list = list(set(" ".join(sentences).split()))

182 | word_list.sort() # O & HAIOICH S8t word index HEE 2
183

184 | word_dict = {w: i for i, w in enumerate(word_list)}
185 | print('\n',"'="%*80)

186 | print("word dictionary:",word_dict, '\n")

187 | number_dict = {i: w for i, w in enumerate(word_list)}
188 | n_class = len(word_dict)

189

190 | #=====================================================
191 # [2] Input, Target batch data M4

192 | #=====================================================
193 # sentence 2 =2 FH YUStensor, =S tensor &

194 | input_batch, target batch = make_batch(sentences, True)

195 | input_batch = torch.tensor(np.array(input_batch), dtype=torch.float32, requires_grad=True)
196 | print('\n',"'="%*80)

197 | print("& & E input batch:",input_batch)

198

199 | target_batch = torch.tensor(target_batch, dtype=torch.int64)

200 | print('\n',"'="%*80)

201 | print(" —1€§%§ target batch:",target_batch)

202

203 | #================s==-=sSsSSSSSSSSSSSSSSSSSSSSSSSSSSSS=ss

204 | # [3] TextRNN model M4 & &&

205  #i=====================================================

206 # MEoHOFE hidden matrix2 = == 23 AlEA Z0I2F Z0t0F 8HLH

207 QHLESHH " AIAA II|"="bqtch_size" 0|1, batch 3l 232 & =0
gradientS HlOIE ot LIt

208 | batch_size = len(sentences)

209 | n_hidden = 5 # 2452 20|

210 | model = TextRNN() # rnn 22 2% M4

211

212 | #====================SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSEsE

213 | # main

214 | #==============osooSooSooSSSSoSSSSSSSSSSSSSSSSSSSSSSSsSss

215 if __name__ == "_ main__"

216 print('\n', '="*80)

217 print('\nUsage [&&]: python rnn_m2l.py train 100')

218 print('Usage [Prediction]: python rnn_m21.py wordl word2\n')

219 # [4] textRNN 2 & &

220 if len(sys.argv) >= 3 :

221 R R e Elg=

222 if 'train' in sys.argv[1l] and int(sys.argv[2])> ©:

223 train_rnn(int(sys.argv[2]))

224

225 I

226 # 8M =& &0 CHoll prediction off 27|

227 # 8X SZO0 CHoll 2= sy M4

228 R

229 print('\n', '="*80)

230 print('StEs &2 /2L, M 2= OOIEHW CHoll, prediction2 2 sts Z 1 SOl

231 model.reset_count() # hidden_vectors 2| £ indexE 022 reset
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input = [sen.split()[:2] for sen in sentences]

# hidden layer gt xJ|3g}
# 1 : hidden layer =
# batch_size : M&EE hidden matrixll &, =, backward propagation CH&O| &=
time &+
# n_hidden : hidden matrix® &, = hidden vector &2 LE =+
hidden = torch.zeros(1, batch_size, n_hidden, requires_grad=True)
# input @t0l CHSH prediction &M
predict = model(hidden, input batch).data.max(1, keepdim=True)[1]
# 210 =5
print('\n',"'.'*80, '\n[S == HAE Z]\n")
print([sen.split()[:2] for sen in sentences], '->', [number_dict[n.item()] for n in
predict.squeeze()])
# 5 20 gz H&E
torch.save(model.state_dict(), 'text_rnn.pth")

e OHOHE = 2& 0l CHOH Prediction
queryStr = sys.argv[1l] +' '+ sys.argv[2] + ' ' + sys.argv[2]
sentence = []

sentence.append(queryStr)

#query_input_batch = make_batch(sentence,False)
query_input_batch = make_batch(queryStr,False)

query_input_batch = torch.tensor(np.array(query_input_batch), dtype=torch.float32,
requires_grad=False)

print('\n","'-"'*80)
print("*** Prediction& input batch:\n",query input_batch, '\n")

model = TextRNN() # Initialize the model the same way you did before

model.load state dict(torch.load('text rnn.pth')) # M&EE IIYZ 2 2 2 120l
BH =420

model.eval()

hidden = torch.zeros(1, 1, n_hidden, requires_grad=False)

# input @0l CHS' prediction ¥ output layer =gl (softmaxal) =<
output = model(hidden, query_input_batch)
model.print_output_softmax(output) # NI ES g HHED|

# 22 JFH 20|
#predict = model(hidden, query_input_batch).data.max(1, keepdim=True)[1]
predict = output.data.max(1l, keepdim=True)[1]

# 2 =9
print('\n',"'-"*80)
print(f'&8 Xl sentences : {sentences}\n')
print('\n',"'-"'*80)
print(f'predict Z Jt:{predict}"’)
print(f'*** {sys.argv[1]} {sys.argv[2]} ==> {number_dict[predict.item()]}")
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