D:\myprojects\nlp\word2vec\cbow.py

# CBOW(Continumous Bag of Words) WOrd to Vector Embedding

### conda update -n base -c defaults conda

# conda create -n word2vec nltk pandas

# conda activate word2vec

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

# (word2vec) python cbow.py

10 # https://didu-story.tistory.com/101

12| import nltk

13| from os import path
14| from tgqdm import tqdm
15 import re, sys

16 | import pandas as pd

18 # Clean sentences
19| def clean_text(text) :

20 #change capital letters to lower

21 text = ' '.join(word.lower() for word in text.split(" "))

22 # re.sub("IHE ', 'HIBE2XA4E', 'ENE, HEES)

23 text = re.sub(r"([.,!?])", r" \1 ", text)

24 text = re.sub(r"[*a-zA-Z.,!?]+", r" ", text)

25 return text

26

27 | #===========cos-oosooS-ooSoSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSsS
28 # Tokenizer downloading and setting

29 | #==================SssssSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSsss
30 # install nltk's data

31| if not path.exists('./tokenizers/punkt/english.pickle'):

32 #nltk.download('popular')

33 nltk.download()

34

35 # set tokenizer

36| tokenizer = nltk.data.load('./tokenizers/punkt/english.pickle")

38 | #=============s==s-os-oosoos-ossooSSoSoSSSSoSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS=s=s
39 # data sentenses reading and cleaning

40| #==================-=s-sosoos-sosSoSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS=SS=ss
41 # read data text for training

42 # https://www.gutenberg.org/files/84/84-h/84-h.htm (frankenstein book)
43 | with open("./book.txt") as fp:

44 book = fp.read()

45

46 # Split the raw text book into sentences

47 # tokenize the data

48| sentences = tokenizer.tokenize(book)

49

50 # check the read sentences, and print some sentences

51 print (f'totally {len(sentences)} sentences')
52| for i in range(5):

53 sentence = sentences[i]

54 print (f"*** sentence[{i}]: {sentence}\n")
55

56 # check the cleaned sentences

57 | cleaned_sentences = [clean_text(sentence) for sentence in sentences]



58 | print('="*80)
59| for i in range(5):

60 sentence = cleaned_sentences[i]

61 print (f"*** cleaned sentence[{i}]: {sentence}\n")

62

63 | #i================-===ssoossssossssSoSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS==s

64 | # CBOW data creation

65 #f=======================================================================

66 | MASK_TOKEN = "<MASK>"

67 \gqgg\fsize =5 # target token & FE 22} 5%, & 2FHZ FHOU 1042 tokens At
S 2F

68

69 # 2 2T EZ CIAEE =3lotHAH N&E= AJI(Z0l 1104)2 windowZ SO |
AL

70 # lambda OHOHEH == : HES A9 0Of:

71 # matrix = [[1, 2], [3, 4], [5, 6]]

72 # squared = [num ** 2 for row in matrix for num in row]

73 # print(squared) # Output: [1, 4, 9, 16, 25, 36]

74 # 22X ->1R2 2 MO

75| flatten = lambda outer_list: [item for inner_list in outer_list for item in inner_list]
76 # nltk.ngrams([1,2,3,4,5], 3)) ===> [(1, 2, 3), (2, 3, 4), (3, 4, 5)]

77 # N8Il cleaned sentensesZ £ H,

78 # 2 ZEOUA 12002 HH(ES)Z 0IFRUHEA 2IAEE JHHetet

79| windows = flatten([list(nltk.ngrams([MASK_TOKEN] * windowSize + sentence.split(' ') +
[MASK_TOKEN] * windowSize,

80 windowSize * 2 + 1)) \
81 for sentence in tqdm(cleaned_sentences)])
82

83| print('="'*80)

84| print(' First 10 windows data for trainig')
85| print('="'*80)

86| for i in range(10):

87 print(windows[i])

88

89 # CBOW CIOIEHZ B2tS 0=

90| data = []

91| for window in tqdm(windows):

92 target_token = window[windowSize] # windowSize®H M, = 58 £20| target tokenO| &

93 context = []

94 # JI20 <X 8 target tokens HAS =H 100k }F E
2= &

95 for i, token in enumerate(window):

96 if token == MASK_TOKEN or i == windowSize:

97 continue

98 else:

99 context.append(token)

100 # '2E2 A join(BlAE

101 data.append([' '.join(token for token in context), target_token])

102

103

104  # DataFramell EEfzZ P&

105 | cbow_data = pd.DataFrame(data, columns=["context", "target"])
106 | print('="*80)

107 | print(' First 20 CBOW data for trainig')

108 | print('="'*80)

109 | print(cbow_data[:20])

110

111 | #=======================================================================
112 | # CBOW Training

113 | #=======================================================================
114

115 import torch
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import torch.nn as nn
import torch.optim as optim

device = torch.device("cuda" if torch.cuda.is_available() else "cpu")
print(f"\n***** Device : {device}")

if device != ‘cpu’ : # 'cuda'
GPU = True

else :
GPU = False

class CBOW(nn.Module):
def __init_ (self, vocab_size, embedding_dim):
super(CBOW, self). init ()
if GPU:
self.embeddings = nn.Embedding(vocab_size, embedding dim).to(device) # GPUZ

self.linear = nn.Linear(embedding dim, vocab_size).to(device) # GPUZ O|=
else :

self.embeddings = nn.Embedding(vocab_size, embedding dim)

self.linear = nn.Linear(embedding_dim, vocab_size)

def forward(self, inputs):
embedded = self.embeddings(inputs).mean(dim=0)
out = self.linear(embedded)
log probs = torch.log softmax(out, dim=-1)
return log probs

def make_context_vector(context, word_to ix):
idxs = [word_to_ix[w] for w in context]
if GPU:
return torch.tensor(idxs, dtype=torch.long).to(device)
else :
return torch.tensor(idxs, dtype=torch.long)

# Jt&: cbow_data DataFramedt word_to_ix AFM Ol OO0l EHIEHNH US

vocab = set(word for _, row in cbow_data.iterrows() for word in row['context'].split("' ")
+ list(row[ 'target']))

print('="'*80)

print(f"vocaburary set : {vocab}")
print('="*80)

vocab_size = len(vocab)
print(f"vocaburary size: {vocab_size}")

embedding dim = 50 # 2HIY & &F

word_to ix = {word: i for i, word in enumerate(vocab)}
print(f"word_to_ix: {word_to_ix}")

model = CBOW(vocab_size, embedding dim)
if GPU :
model = model.to(device)

loss_function = nn.NLLLoss()
optimizer = optim.SGD(model.parameters(), 1lr=0.001)

# sts AR
SHOW_FLAG = False
WRITE_FLAG = False
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print("*"*80)

for epoch in tqdm(range(300),desc="Epoch &I HE
total _loss = @
sentence_no = 0
for , row in tqgdm(cbow_data.iterrows(),desc="Sentence &l EHE

X CIOlElol CHotod

"

, unit="iter"): # OZ3 &3

, unit="iter"):

context_vec = make_context_vector(row[ 'context'].split(' '), word_ to_ix)

target_vector = [0 for i in range(vocab_size)]
target_vector[word_to_ix[row[ 'target']]] = 1.

if GPU :
target_value

else :
target_value = torch.tensor(target_vector, dtype=torch.long)

model.zero_grad() # JHCIHE =D&
log probs = model(context_vec) # &M ==t
if SHOW_FLAG :

print('="'*80)
print(f'context vector : {context_vec}')

torch.tensor(target_vector, dtype=torch.long).to(device)

print(f'targe_value tensor @t [{len(target_value)}] Ji: {target_value}')
print(f'log_probabilities tensor g{ [{len(log_probs)}] JH: {log_probs}')

print('="'*80)

#loss = loss_function(log _probs, torch.tensor([word_to_ix[row['target']]], dtype=

torch.long))
loss = loss_function(log_probs, target_value)
loss.backward()
optimizer.step()

total_loss += loss.item()
#tprint (f"Sentence [{sentence no}]'s total loss : {total loss}")
sentence_no += 1
#tsys.exit()
print(f'Epoch {epoch}: Total Loss: {total loss}\n')

# Y & ==
#embeddings = model.embeddings.weight.data
embeddings = model.embeddings.weight.detach()

# embedding HHE 2IAE typel2Z M
i=0
word = [];
for key, value in word_to_ix.items():
word.append(key)
i+=1

print("*"*80, "done.")
with open("./embed result.txt","w") as fp:
for ndx, embed in tgdm(enumerate(embeddings)):
embedded_word = word[ndx]
if embedded _word in [ 'happy', 'pleasant’', 'furious', 'sad', ‘'glad’,
print(f"embeddings[{ndx}], {embedded word} : {embed}")
# embedding Z2ME It H&E
if WRITE_FLAG :

‘angry']:
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fp.write("["+str(embedded_word)+"] : ")
fp.write(str(embed.numpy())+"\n")

print("*"*80, "done.")

[2DRE]
Euclidean Similarity H&FSl Of
import torch

# 5 8N 2
tensor_a = torch.tensor([1.0, 2.0, 3.
tensor_b = torch.tensor([4.0, 5.0, 6.

# K220 Al AL
euclidean_distance = torch.norm(tensor_a - tensor_b)

print(f'Euclidean Distance: {euclidean_distance.item()}")

# Cosine Similarity H &H2| 0Of
import torch.nn.functional as F

# & BA O
tensor_a = torch.tensor([1.0, 2.0, 3.0])
tensor_b = torch.tensor([4.0, 5.0, 6.0])

# DACL FAE A
cosine_sim = F.cosine_similarity(tensor_a.unsqueeze(®), tensor_b.unsqueeze(9))

print(f'Cosine Similarity: {cosine_sim.item()}")



