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hw07 task1.py

# ECE 695DL 2021SPIRNG

# Homework7

# Zeyu Zhou

import random

import numpy

import torch

import torch.optim as optim

import copy

import math

import os, sys

# I did not install DLStudio. I directly import from local

python files. To run it on your device, comment out or

modify this line.

↪→

↪→

sys.path.append('F:\ECE 695 Deep

Learning\Homework\HW7\DLStudio-2.0.8\DLStudio')↪→

seed = 0

random.seed(seed)

torch.manual_seed(seed)

torch.cuda.manual_seed(seed)

numpy.random.seed(seed)

torch.backends.cudnn.deterministic=True

torch.backends.cudnn.benchmarks=False

os.environ['PYTHONHASHSEED'] = str(seed)
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from DLStudio import *

class MySentimentAnalysisDataset(DLStudio.TextClassification.Sen ⌋

timentAnalysisDataset):↪→

# modified from corresponding code in DLStudio by Prof.Kak

def __init__(self, train_or_test, dl_studio, dataset_file):

super(DLStudio.TextClassification.SentimentAnalysisDatas ⌋

et,

self).__init__()

↪→

↪→

self.train_or_test = train_or_test

root_dir = dl_studio.dataroot

f = gzip.open(root_dir + dataset_file, 'rb')

dataset = f.read()

if train_or_test == 'train':

if sys.version_info[0] == 3:

self.positive_reviews_train,

self.negative_reviews_train, self.vocab =

pickle.loads(dataset, encoding='latin1')

↪→

↪→

else:

self.positive_reviews_train,

self.negative_reviews_train, self.vocab =

pickle.loads(dataset)

↪→

↪→

self.categories =

sorted(list(self.positive_reviews_train.keys()))↪→

self.category_sizes_train_pos = {category :

len(self.positive_reviews_train[category]) for

category in self.categories}

↪→

↪→

self.category_sizes_train_neg = {category :

len(self.negative_reviews_train[category]) for

category in self.categories}

↪→

↪→

#################################################### ⌋

##################################↪→

################################# encode into

integers ###############################↪→

#################################################### ⌋

##################################↪→

self.word2id = dict()

i = 0
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for word in self.vocab:

self.word2id[word] = i/len(self.vocab)

i += 1

self.id2word = {i: word for word, i in

self.word2id.items()}↪→

self.indexed_dataset_train = []

for category in self.positive_reviews_train:

for review in

self.positive_reviews_train[category]:↪→

self.indexed_dataset_train.append([review,

category, 1])↪→

for category in self.negative_reviews_train:

for review in

self.negative_reviews_train[category]:↪→

self.indexed_dataset_train.append([review,

category, 0])↪→

random.shuffle(self.indexed_dataset_train)

elif train_or_test == 'test':

if sys.version_info[0] == 3:

self.positive_reviews_test,

self.negative_reviews_test, self.vocab =

pickle.loads(dataset, encoding='latin1')

↪→

↪→

else:

self.positive_reviews_test,

self.negative_reviews_test, self.vocab =

pickle.loads(dataset)

↪→

↪→

self.vocab = sorted(self.vocab)

self.categories =

sorted(list(self.positive_reviews_test.keys()))↪→

self.category_sizes_test_pos = {category :

len(self.positive_reviews_test[category]) for

category in self.categories}

↪→

↪→

self.category_sizes_test_neg = {category :

len(self.negative_reviews_test[category]) for

category in self.categories}

↪→

↪→

#################################################### ⌋

##################################↪→

################################# encode into

integers ###############################↪→

#################################################### ⌋

##################################↪→

self.word2id = dict()

i = 0
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for word in self.vocab:

self.word2id[word] = i/len(self.vocab)

i += 1

self.id2word = {i: word for word, i in

self.word2id.items()}↪→

self.indexed_dataset_test = []

for category in self.positive_reviews_test:

for review in

self.positive_reviews_test[category]:↪→

self.indexed_dataset_test.append([review,

category, 1])↪→

for category in self.negative_reviews_test:

for review in

self.negative_reviews_test[category]:↪→

self.indexed_dataset_test.append([review,

category, 0])↪→

random.shuffle(self.indexed_dataset_test)

def review_to_integer_tensor(self, review):

review_tensor = torch.zeros(len(review), 1)

for i,word in enumerate(review):

review_tensor[i,:] = self.word2id[word]

return review_tensor

def __getitem__(self, idx):

sample = self.indexed_dataset_train[idx] if

self.train_or_test == 'train' else

self.indexed_dataset_test[idx]

↪→

↪→

review = sample[0]

review_category = sample[1]

review_sentiment = sample[2]

review_sentiment =

self.sentiment_to_tensor(review_sentiment)↪→

review_tensor = self.review_to_integer_tensor(review)

category_index = self.categories.index(review_category)

sample = {'review' : review_tensor,

'category' : category_index, # should be

converted to tensor, but not yet used↪→

'sentiment' : review_sentiment }

return sample

dls = DLStudio( dataroot =

"./data/TextDatasets/sentiment_dataset/",↪→
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path_saved_model = "./saved_model",

momentum = 0.9,

learning_rate = 1e-5,

epochs = 5 ,

batch_size = 1,

classes = ('negative','positive'),

use_gpu = True,

)

text_cl = DLStudio.TextClassification( dl_studio = dls )

dataserver_train = MySentimentAnalysisDataset(

train_or_test = 'train',

dl_studio = dls,

dataset_file = "sentiment_datas ⌋

et_train_40.tar.gz",↪→

# dataset_file =

"sentiment_dataset_train_200.tar.gz",↪→

)

dataserver_test = MySentimentAnalysisDataset(

train_or_test = 'test',

dl_studio = dls,

dataset_file = "sentiment_datas ⌋

et_test_40.tar.gz",↪→

# dataset_file =

"sentiment_dataset_train_200.tar.gz",↪→

)

text_cl.dataserver_train = dataserver_train

text_cl.dataserver_test = dataserver_test

text_cl.load_SentimentAnalysisDataset(dataserver_train,

dataserver_test)↪→

vocab_size = dataserver_train.get_vocab_size()

model = text_cl.TEXTnetOrder2(1, hidden_size=512, output_size=2)

number_of_learnable_params = sum(p.numel() for p in

model.parameters() if p.requires_grad)↪→

num_layers = len(list(model.parameters()))

print("\n\nThe number of layers in the model: %d" % num_layers)

print("\nThe number of learnable parameters in the model: %d" %

number_of_learnable_params)↪→
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text_cl.run_code_for_training_with_TEXTnetOrder2(model,

hidden_size=512)↪→

text_cl.run_code_for_testing_with_TEXTnetOrder2(model,

hidden_size=512)↪→

hw07 task2.py

# ECE 695DL 2021SPIRNG

# Homework7

# Zeyu Zhou

import random

import numpy

import torch

import torch.optim as optim

import torch.nn as nn

import copy

import math

from time import time

import gzip

import matplotlib.pyplot as plt

import os, sys

# I did not install DLStudio. I directly import from local

python files. To run it on your device, comment out or

modify this line.

↪→

↪→

sys.path.append('F:\ECE 695 Deep

Learning\Homework\HW7\DLStudio-2.0.8\DLStudio')↪→

seed = 0

random.seed(seed)

torch.manual_seed(seed)

torch.cuda.manual_seed(seed)

numpy.random.seed(seed)

torch.backends.cudnn.deterministic=True

torch.backends.cudnn.benchmarks=False

os.environ['PYTHONHASHSEED'] = str(seed)
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## watch -d -n 0.5 nvidia-smi

from DLStudio import *

class MySentimentAnalysisDataset(DLStudio.TextClassification.Sen ⌋

timentAnalysisDataset):↪→

# modified from corresponding code in DLStudio by Prof.Kak

def __init__(self, train_or_test, dl_studio, dataset_file):

super(DLStudio.TextClassification.SentimentAnalysisDatas ⌋

et,

self).__init__()

↪→

↪→

self.train_or_test = train_or_test

root_dir = dl_studio.dataroot

f = gzip.open(root_dir + dataset_file, 'rb')

dataset = f.read()

if train_or_test == 'train':

if sys.version_info[0] == 3:

self.positive_reviews_train,

self.negative_reviews_train, self.vocab =

pickle.loads(dataset, encoding='latin1')

↪→

↪→

else:

self.positive_reviews_train,

self.negative_reviews_train, self.vocab =

pickle.loads(dataset)

↪→

↪→

self.categories =

sorted(list(self.positive_reviews_train.keys()))↪→

self.category_sizes_train_pos = {category :

len(self.positive_reviews_train[category]) for

category in self.categories}

↪→

↪→

self.category_sizes_train_neg = {category :

len(self.negative_reviews_train[category]) for

category in self.categories}

↪→

↪→

#################################################### ⌋

##################################↪→

################################# encode into

integers ###############################↪→
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#################################################### ⌋

##################################↪→

self.word2id = dict()

i = 0

for word in self.vocab:

#self.word2id[word] = i/len(self.vocab)

self.word2id[word] = i

i += 1

self.id2word = {i: word for word, i in

self.word2id.items()}↪→

self.indexed_dataset_train = []

for category in self.positive_reviews_train:

for review in

self.positive_reviews_train[category]:↪→

self.indexed_dataset_train.append([review,

category, 1])↪→

for category in self.negative_reviews_train:

for review in

self.negative_reviews_train[category]:↪→

self.indexed_dataset_train.append([review,

category, 0])↪→

random.shuffle(self.indexed_dataset_train)

elif train_or_test == 'test':

if sys.version_info[0] == 3:

self.positive_reviews_test,

self.negative_reviews_test, self.vocab =

pickle.loads(dataset, encoding='latin1')

↪→

↪→

else:

self.positive_reviews_test,

self.negative_reviews_test, self.vocab =

pickle.loads(dataset)

↪→

↪→

self.vocab = sorted(self.vocab)

self.categories =

sorted(list(self.positive_reviews_test.keys()))↪→

self.category_sizes_test_pos = {category :

len(self.positive_reviews_test[category]) for

category in self.categories}

↪→

↪→

self.category_sizes_test_neg = {category :

len(self.negative_reviews_test[category]) for

category in self.categories}

↪→

↪→

#################################################### ⌋

##################################↪→
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################################# encode into

integers ###############################↪→

#################################################### ⌋

##################################↪→

self.word2id = dict()

i = 0

for word in self.vocab:

#self.word2id[word] = i/len(self.vocab)

self.word2id[word] = i

i += 1

self.id2word = {i: word for word, i in

self.word2id.items()}↪→

self.indexed_dataset_test = []

for category in self.positive_reviews_test:

for review in

self.positive_reviews_test[category]:↪→

self.indexed_dataset_test.append([review,

category, 1])↪→

for category in self.negative_reviews_test:

for review in

self.negative_reviews_test[category]:↪→

self.indexed_dataset_test.append([review,

category, 0])↪→

random.shuffle(self.indexed_dataset_test)

def review_to_integer_tensor(self, review):

review_tensor = torch.zeros(len(review), 1)

for i,word in enumerate(review):

review_tensor[i,:] = self.word2id[word]

return review_tensor

def __getitem__(self, idx):

sample = self.indexed_dataset_train[idx] if

self.train_or_test == 'train' else

self.indexed_dataset_test[idx]

↪→

↪→

review = sample[0]

review_category = sample[1]

review_sentiment = sample[2]

review_sentiment =

self.sentiment_to_tensor(review_sentiment)↪→

review_tensor = self.review_to_integer_tensor(review)

category_index = self.categories.index(review_category)

sample = {'review' : review_tensor,
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'category' : category_index, # should be

converted to tensor, but not yet used↪→

'sentiment' : review_sentiment }

return sample

class MyTextClassification(DLStudio.TextClassification):

# modified from corresponding code in DLStudio by Prof.Kak

def run_code_for_training_with_TEXTnetOrder2(self, net,

hidden_size):↪→

filename_for_out = "performance_numbers_" +

str(self.dl_studio.epochs) + ".txt"↪→

FILE = open(filename_for_out, 'w')

net = copy.deepcopy(net)

net = net.to(self.dl_studio.device)

## Note that the TEXTnet and TEXTnetOrder2 both produce

LogSoftmax output:↪→

#criterion = nn.NLLLoss()

#criterion = nn.BCEWithLogitsLoss()

criterion = nn.MSELoss()

#criterion = nn.BCELoss()

accum_times = []

optimizer = torch.optim.Adam(net.parameters(),

lr=self.dl_studio.learning_rate, betas=(0.5, 0.999),

eps=1e-08)

↪→

↪→

#optimizer = optim.SGD(net.parameters(),

# lr=self.dl_studio.learning_rate,

momentum=self.dl_studio.momentum)↪→

start_time = time.perf_counter()

training_loss_tally = []

net.train()

for epoch in range(self.dl_studio.epochs):

print("")

running_loss = 0.0

for i, data in enumerate(self.train_dataloader):

cell_prev = net.initialize_cell(1).to(self.dl_st ⌋

udio.device)↪→

cell_prev_2_prev = net.initialize_cell(1).to(sel ⌋

f.dl_studio.device)↪→

hidden = torch.zeros(1, hidden_size)

hidden = hidden.to(self.dl_studio.device)
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review_tensor,category,sentiment =

data['review'], data['category'],

data['sentiment']

↪→

↪→

review_tensor =

review_tensor.to(self.dl_studio.device)↪→

sentiment = sentiment.to(self.dl_studio.device)

optimizer.zero_grad()

input = torch.zeros(1,review_tensor.shape[2])

input = input.to(self.dl_studio.device)

for k in range(review_tensor.shape[1]):

input[0,:] = review_tensor[0,k]

output, hidden, cell = net(input, hidden,

cell_prev_2_prev)↪→

if k == 0:

cell_prev = cell

else:

cell_prev_2_prev = cell_prev

cell_prev = cell

#loss = criterion(output,

torch.argmax(sentiment,1))↪→

loss =

criterion(output.float(),sentiment.float())↪→

running_loss += loss.item()

loss.backward()

optimizer.step()

if i % 500 == 499:

avg_loss = running_loss / float(500)

training_loss_tally.append(avg_loss)

current_time = time.perf_counter()

time_elapsed = current_time-start_time

print("[epoch:%d iter:%4d elapsed_time:

%4d secs] loss: %.5f" %

(epoch+1,i+1, time_elapsed,avg_loss))

↪→

↪→

accum_times.append(current_time-start_time)

FILE.write("%.3f\n" % avg_loss)

FILE.flush()

running_loss = 0.0

print("\nFinished Training\n")

self.save_model(net)

plt.figure(figsize=(10,5))

plt.title("Training Loss vs. Iterations")

plt.plot(training_loss_tally)

plt.xlabel("iterations")

plt.ylabel("training loss")
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plt.legend()

plt.savefig("training_loss.png")

#plt.show()

def run_code_for_testing_with_TEXTnetOrder2(self, net,

hidden_size):↪→

net.load_state_dict(torch.load(self.dl_studio.path_saved ⌋

_model))↪→

classification_accuracy = 0.0

negative_total = 0

positive_total = 0

confusion_matrix = torch.zeros(2,2)

net.eval()

with torch.no_grad():

for i, data in enumerate(self.test_dataloader):

cell_prev = net.initialize_cell(1)

cell_prev_2_prev = net.initialize_cell(1)

review_tensor,category,sentiment =

data['review'], data['category'],

data['sentiment']

↪→

↪→

input = torch.zeros(1,review_tensor.shape[2])

hidden = torch.zeros(1, hidden_size)

for k in range(review_tensor.shape[1]):

input[0,:] = review_tensor[0,k]

output, hidden, cell = net(input, hidden,

cell_prev_2_prev)↪→

if k == 0:

cell_prev = cell

else:

cell_prev_2_prev = cell_prev

cell_prev = cell

predicted_idx = torch.argmax(output).item()

gt_idx = torch.argmax(sentiment).item()

if i % 100 == 99:

print(" [i=%4d] predicted_label=%d

gt_label=%d" % (i+1,

predicted_idx,gt_idx))

↪→

↪→

if predicted_idx == gt_idx:

classification_accuracy += 1

if gt_idx == 0:

negative_total += 1

elif gt_idx == 1:

positive_total += 1

confusion_matrix[gt_idx,predicted_idx] += 1
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print("\nOverall classification accuracy: %0.2f%%" %

(float(classification_accuracy) * 100 /float(i)))↪→

out_percent = np.zeros((2,2), dtype='float')

out_percent[0,0] = "%.3f" % (100 * confusion_matrix[0,0]

/ float(negative_total))↪→

out_percent[0,1] = "%.3f" % (100 * confusion_matrix[0,1]

/ float(negative_total))↪→

out_percent[1,0] = "%.3f" % (100 * confusion_matrix[1,0]

/ float(positive_total))↪→

out_percent[1,1] = "%.3f" % (100 * confusion_matrix[1,1]

/ float(positive_total))↪→

print("\n\nNumber of positive reviews tested: %d" %

positive_total)↪→

print("\n\nNumber of negative reviews tested: %d" %

negative_total)↪→

print("\n\nDisplaying the confusion matrix:\n")

out_str = " "

out_str += "%18s %18s" % ('predicted negative',

'predicted positive')↪→

print(out_str + "\n")

for i,label in enumerate(['true negative', 'true

positive']):↪→

out_str = "%12s: " % label

for j in range(2):

out_str += "%18s" % out_percent[i,j]

print(out_str)

class MyTEXTnetOrder2(nn.Module):

# modified from corresponding code in DLStudio by Prof.Kak

def __init__(self, input_size, hidden_size, output_size):

super(MyTEXTnetOrder2, self).__init__()

self.input_size = input_size

self.hidden_size = hidden_size

self.output_size = output_size

self.combined_to_hidden = nn.Linear(input_size +

2*hidden_size, 2048)↪→

self.combined_to_hidden2 = nn.Linear(2048, hidden_size)

self.combined_to_middle = nn.Linear(input_size +

2*hidden_size,2048)↪→

self.middle_to_out1 = nn.Linear(2048,512)

self.middle_to_out2 = nn.Linear(512,200)

self.middle_to_out3 = nn.Linear(200, output_size)
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self.logsoftmax = nn.LogSoftmax(dim=1)

self.dropout = nn.Dropout(p=0.2)

# for the cell

self.linear_for_cell = nn.Linear(hidden_size,

hidden_size)↪→

self.relu = nn.PReLU()

#self.embedding=nn.Embedding(vocab_size, 400)

self.net1 = nn.Linear(2048,1024)

self.net2 = nn.Linear(1024,2048)

def forward(self, input, hidden, cell):

out = input.clone()

#h2c = torch.cat((hidden,hidden),1)

h2c = self.relu(self.net1(hidden))

h2c = self.net2(h2c)

cell = h2c * cell

combined = torch.cat((out, hidden, cell), 1) #

input(B,1) # hidden(B,1024)↪→

hidden = self.relu(self.combined_to_hidden(combined))

hidden = self.combined_to_hidden2(hidden)

hidden = torch.tanh(hidden)

out = self.combined_to_middle(combined)

out = torch.nn.functional.relu(out)

out = self.dropout(out)

out = self.middle_to_out1(out)

out = torch.nn.functional.relu(out)

out = self.dropout(out)

out = self.middle_to_out2(out)

out = torch.nn.functional.relu(out)

out = self.dropout(out)

out = self.middle_to_out3(out)

#out = self.logsoftmax(out)

hidden_clone = hidden.clone()

# cell =

torch.tanh(self.linear_for_cell(hidden_clone))↪→
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cell = torch.sigmoid(self.linear_for_cell(hidden_clone))

#cell = self.relu(self.linear_for_cell(hidden_clone))

return out,hidden,cell

def initialize_cell(self, batch_size):

weight = next(self.linear_for_cell.parameters()).data

cell = weight.new(batch_size, self.hidden_size).zero_()

return cell

dls = DLStudio( dataroot

="./data/TextDatasets/sentiment_dataset/",↪→

path_saved_model = "./saved_model",

momentum = 0.9,

learning_rate = 1e-5,

epochs = 5,

batch_size = 1,

classes = ('negative','positive'),

use_gpu = True,

)

text_cl = MyTextClassification( dl_studio = dls )

dataserver_train = MySentimentAnalysisDataset(

train_or_test = 'train',

dl_studio = dls,

dataset_file = "sentiment_datase ⌋

t_train_40.tar.gz",↪→

# dataset_file =

"sentiment_dataset_train_200.tar.gz",↪→

)

dataserver_test = MySentimentAnalysisDataset(

train_or_test = 'test',

dl_studio = dls,

dataset_file = "sentiment_datas ⌋

et_test_40.tar.gz",↪→

# dataset_file =

"sentiment_dataset_test_200.tar.gz",↪→

)

text_cl.dataserver_train = dataserver_train

text_cl.dataserver_test = dataserver_test
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text_cl.load_SentimentAnalysisDataset(dataserver_train,

dataserver_test)↪→

vocab_size = dataserver_train.get_vocab_size()

model = MyTEXTnetOrder2(1, 2048, output_size=2)

number_of_learnable_params = sum(p.numel() for p in

model.parameters() if p.requires_grad)↪→

num_layers = len(list(model.parameters()))

print("\n\nThe number of layers in the model: %d" % num_layers)

print("\nThe number of learnable parameters in the model: %d" %

number_of_learnable_params)↪→

text_cl.run_code_for_training_with_TEXTnetOrder2(model,

hidden_size=2048)↪→

text_cl.run_code_for_testing_with_TEXTnetOrder2(model,

hidden_size=2048)↪→

# # use for baseline

# dls = DLStudio( dataroot

="./data/TextDatasets/sentiment_dataset/",↪→

# path_saved_model = "./saved_model",

# momentum = 0.9,

# learning_rate = 1e-5,

# epochs = 5 ,

# batch_size = 1,

# classes = ('negative','positive'),

# use_gpu = True,

# )

# text_cl = MyTextClassification( dl_studio = dls )

# dataserver_train = MySentimentAnalysisDataset(

# train_or_test = 'train',

# dl_studio = dls,

# dataset_file =

"sentiment_dataset_train_40.tar.gz",↪→

# # dataset_file =

"sentiment_dataset_train_200.tar.gz",↪→
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# )

# dataserver_test = MySentimentAnalysisDataset(

# train_or_test = 'test',

# dl_studio = dls,

# dataset_file =

"sentiment_dataset_test_40.tar.gz",↪→

# # dataset_file =

"sentiment_dataset_train_200.tar.gz",↪→

# )

# text_cl.dataserver_train = dataserver_train

# text_cl.dataserver_test = dataserver_test

# text_cl.load_SentimentAnalysisDataset(dataserver_train,

dataserver_test)↪→

# vocab_size = dataserver_train.get_vocab_size()

# model = text_cl.TEXTnetOrder2(1, hidden_size=512,

output_size=2)↪→

# number_of_learnable_params = sum(p.numel() for p in

model.parameters() if p.requires_grad)↪→

# num_layers = len(list(model.parameters()))

# print("\n\nThe number of layers in the model: %d" % num_layers)

# print("\nThe number of learnable parameters in the model: %d"

% number_of_learnable_params)↪→

# text_cl.run_code_for_training_with_TEXTnetOrder2(model,

hidden_size=512)↪→

# text_cl.run_code_for_testing_with_TEXTnetOrder2(model,

hidden_size=512)↪→

hw07 task3.py

# ECE 695DL 2021SPIRNG

# Homework7

# Zeyu Zhou
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import random

import numpy

import torch

import torch.optim as optim

import torch.nn as nn

import copy

import math

from time import time

import gzip

import matplotlib.pyplot as plt

import os, sys

# I did not install DLStudio. I directly import from local

python files. To run it on your device, comment out or

modify this line.

↪→

↪→

sys.path.append('F:\ECE 695 Deep

Learning\Homework\HW7\DLStudio-2.0.8\DLStudio')↪→

seed = 0

random.seed(seed)

torch.manual_seed(seed)

torch.cuda.manual_seed(seed)

numpy.random.seed(seed)

torch.backends.cudnn.deterministic=True

torch.backends.cudnn.benchmarks=False

os.environ['PYTHONHASHSEED'] = str(seed)

## watch -d -n 0.5 nvidia-smi

from DLStudio import *

class MySentimentAnalysisDataset(DLStudio.TextClassification.Sen ⌋

timentAnalysisDataset):↪→

# modified from corresponding code in DLStudio by Prof.Kak

def __init__(self, train_or_test, dl_studio, dataset_file):

super(DLStudio.TextClassification.SentimentAnalysisDatas ⌋

et,

self).__init__()

↪→

↪→

self.train_or_test = train_or_test

root_dir = dl_studio.dataroot
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f = gzip.open(root_dir + dataset_file, 'rb')

dataset = f.read()

# initialize max length

self.max_length = 0

if train_or_test == 'train':

if sys.version_info[0] == 3:

self.positive_reviews_train,

self.negative_reviews_train, self.vocab =

pickle.loads(dataset, encoding='latin1')

↪→

↪→

else:

self.positive_reviews_train,

self.negative_reviews_train, self.vocab =

pickle.loads(dataset)

↪→

↪→

self.categories =

sorted(list(self.positive_reviews_train.keys()))↪→

self.category_sizes_train_pos = {category :

len(self.positive_reviews_train[category]) for

category in self.categories}

↪→

↪→

self.category_sizes_train_neg = {category :

len(self.negative_reviews_train[category]) for

category in self.categories}

↪→

↪→

#################################################### ⌋

##################################↪→

################################# encode into

integers ###############################↪→

#################################################### ⌋

##################################↪→

self.word2id = dict()

i = 1

for word in self.vocab:

#self.word2id[word] = i/len(self.vocab)

self.word2id[word] = i

i += 1

self.id2word = {i: word for word, i in

self.word2id.items()}↪→

self.indexed_dataset_train = []

for category in self.positive_reviews_train:

for review in

self.positive_reviews_train[category]:↪→
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self.indexed_dataset_train.append([review,

category, 1])↪→

if len(review) > self.max_length:

self.max_length = len(review)

for category in self.negative_reviews_train:

for review in

self.negative_reviews_train[category]:↪→

self.indexed_dataset_train.append([review,

category, 0])↪→

if len(review) > self.max_length:

self.max_length = len(review)

random.shuffle(self.indexed_dataset_train)

elif train_or_test == 'test':

if sys.version_info[0] == 3:

self.positive_reviews_test,

self.negative_reviews_test, self.vocab =

pickle.loads(dataset, encoding='latin1')

↪→

↪→

else:

self.positive_reviews_test,

self.negative_reviews_test, self.vocab =

pickle.loads(dataset)

↪→

↪→

self.vocab = sorted(self.vocab)

self.categories =

sorted(list(self.positive_reviews_test.keys()))↪→

self.category_sizes_test_pos = {category :

len(self.positive_reviews_test[category]) for

category in self.categories}

↪→

↪→

self.category_sizes_test_neg = {category :

len(self.negative_reviews_test[category]) for

category in self.categories}

↪→

↪→

#################################################### ⌋

##################################↪→

################################# encode into

integers ###############################↪→

#################################################### ⌋

##################################↪→

self.word2id = dict()

i = 1

for word in self.vocab:

self.word2id[word] = i

i += 1

self.id2word = {i: word for word, i in

self.word2id.items()}↪→

self.indexed_dataset_test = []
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for category in self.positive_reviews_test:

for review in

self.positive_reviews_test[category]:↪→

self.indexed_dataset_test.append([review,

category, 1])↪→

if len(review) > self.max_length:

self.max_length = len(review)

for category in self.negative_reviews_test:

for review in

self.negative_reviews_test[category]:↪→

self.indexed_dataset_test.append([review,

category, 0])↪→

if len(review) > self.max_length:

self.max_length = len(review)

random.shuffle(self.indexed_dataset_test)

def review_to_integer_tensor(self, review):

review_tensor = torch.zeros(self.max_length, 1)

for i,word in enumerate(review):

review_tensor[i,:] = self.word2id[word]

return review_tensor

def __getitem__(self, idx):

sample = self.indexed_dataset_train[idx] if

self.train_or_test == 'train' else

self.indexed_dataset_test[idx]

↪→

↪→

review = sample[0]

review_category = sample[1]

review_sentiment = sample[2]

review_sentiment =

self.sentiment_to_tensor(review_sentiment)↪→

review_tensor = self.review_to_integer_tensor(review)

category_index = self.categories.index(review_category)

sample = {'review' : review_tensor,

'category' : category_index, # should be

converted to tensor, but not yet used↪→

'sentiment' : review_sentiment }

return sample

class MyTextClassification(DLStudio.TextClassification):

# modified from corresponding code in DLStudio by Prof.Kak
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def load_SentimentAnalysisDataset(self, dataserver_train,

dataserver_test ):↪→

self.train_dataloader =

torch.utils.data.DataLoader(dataserver_train,↪→

batch_size=self.dl_studio.batch_size,shuffle ⌋

=True,

num_workers=0)

↪→

↪→

self.test_dataloader =

torch.utils.data.DataLoader(dataserver_test,↪→

batch_size=1,shuffle=False,

num_workers=0)↪→

def run_code_for_training_with_TEXTnetOrder2(self, net,

hidden_size):↪→

filename_for_out = "performance_numbers_" +

str(self.dl_studio.epochs) + ".txt"↪→

FILE = open(filename_for_out, 'w')

net = copy.deepcopy(net)

net = net.to(self.dl_studio.device)

## Note that the TEXTnet and TEXTnetOrder2 both produce

LogSoftmax output:↪→

#criterion = nn.NLLLoss()

criterion = nn.MSELoss()

accum_times = []

optimizer = optim.SGD(net.parameters(),

lr=self.dl_studio.learning_rate,

momentum=self.dl_studio.momentum)↪→

start_time = time.perf_counter()

training_loss_tally = []

net.train()

for epoch in range(self.dl_studio.epochs):

print("")

running_loss = 0.0

for i, data in enumerate(self.train_dataloader):

batch_size = data['review'].shape[0]

cell_prev = net.initialize_cell(batch_size).to(s ⌋

elf.dl_studio.device)↪→

cell_prev_2_prev = net.initialize_cell(batch_siz ⌋

e).to(self.dl_studio.device)↪→

hidden = torch.zeros(batch_size, hidden_size)

hidden = hidden.to(self.dl_studio.device)

review_tensor,category,sentiment =

data['review'], data['category'],

data['sentiment']

↪→

↪→
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review_tensor =

review_tensor.to(self.dl_studio.device)↪→

sentiment = sentiment.to(self.dl_studio.device)

optimizer.zero_grad()

input = torch.zeros(batch_size,review_tensor.sha ⌋

pe[2])↪→

input = input.to(self.dl_studio.device)

for k in range(review_tensor.shape[1]):

input = review_tensor[:,k]

output, hidden, cell = net(input, hidden,

cell_prev_2_prev)↪→

if k == 0:

cell_prev = cell

else:

cell_prev_2_prev = cell_prev

cell_prev = cell

#loss = criterion(output,

torch.argmax(sentiment,1))↪→

loss =

criterion(output.float(),sentiment.float())↪→

running_loss += loss.item()

loss.backward()

optimizer.step()

#if i % 50 == 49:

if i % 25 == 24:

#avg_loss = running_loss / float(50)

avg_loss = running_loss / float(25)

training_loss_tally.append(avg_loss)

current_time = time.perf_counter()

time_elapsed = current_time-start_time

print("[epoch:%d iter:%4d elapsed_time:

%4d secs] loss: %.5f" %

(epoch+1,i+1, time_elapsed,avg_loss))

↪→

↪→

accum_times.append(current_time-start_time)

FILE.write("%.3f\n" % avg_loss)

FILE.flush()

running_loss = 0.0

print("\nFinished Training\n")

self.save_model(net)

plt.figure(figsize=(10,5))

plt.title("Training Loss vs. Iterations")

plt.plot(training_loss_tally)

plt.xlabel("iterations")

plt.ylabel("training loss")

plt.legend()

plt.savefig("training_loss.png")
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#plt.show()

def run_code_for_testing_with_TEXTnetOrder2(self, net,

hidden_size):↪→

net.load_state_dict(torch.load(self.dl_studio.path_saved ⌋

_model))↪→

classification_accuracy = 0.0

negative_total = 0

positive_total = 0

confusion_matrix = torch.zeros(2,2)

net.eval()

with torch.no_grad():

for i, data in enumerate(self.test_dataloader):

batch_size = data['review'].shape[0]

cell_prev = net.initialize_cell(batch_size)

cell_prev_2_prev =

net.initialize_cell(batch_size)↪→

review_tensor,category,sentiment =

data['review'], data['category'],

data['sentiment']

↪→

↪→

input = torch.zeros(batch_size,review_tensor.sha ⌋

pe[2])↪→

hidden = torch.zeros(batch_size, hidden_size)

for k in range(review_tensor.shape[1]):

input = review_tensor[:,k]

output, hidden, cell = net(input, hidden,

cell_prev_2_prev)↪→

if k == 0:

cell_prev = cell

else:

cell_prev_2_prev = cell_prev

cell_prev = cell

predicted_idx = torch.argmax(output).item()

gt_idx = torch.argmax(sentiment).item()

if i % 100 == 99:

print(" [i=%4d] predicted_label=%d

gt_label=%d" % (i+1,

predicted_idx,gt_idx))

↪→

↪→

if predicted_idx == gt_idx:

classification_accuracy += 1

if gt_idx == 0:

negative_total += 1

elif gt_idx == 1:

positive_total += 1

confusion_matrix[gt_idx,predicted_idx] += 1
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print("\nOverall classification accuracy: %0.2f%%" %

(float(classification_accuracy) * 100 /float(i)))↪→

out_percent = np.zeros((2,2), dtype='float')

out_percent[0,0] = "%.3f" % (100 * confusion_matrix[0,0]

/ float(negative_total))↪→

out_percent[0,1] = "%.3f" % (100 * confusion_matrix[0,1]

/ float(negative_total))↪→

out_percent[1,0] = "%.3f" % (100 * confusion_matrix[1,0]

/ float(positive_total))↪→

out_percent[1,1] = "%.3f" % (100 * confusion_matrix[1,1]

/ float(positive_total))↪→

print("\n\nNumber of positive reviews tested: %d" %

positive_total)↪→

print("\n\nNumber of negative reviews tested: %d" %

negative_total)↪→

print("\n\nDisplaying the confusion matrix:\n")

out_str = " "

out_str += "%18s %18s" % ('predicted negative',

'predicted positive')↪→

print(out_str + "\n")

for i,label in enumerate(['true negative', 'true

positive']):↪→

out_str = "%12s: " % label

for j in range(2):

out_str += "%18s" % out_percent[i,j]

print(out_str)

class MyTEXTnetOrder2(nn.Module):

# modified from corresponding code in DLStudio by Prof.Kak

def __init__(self, input_size, hidden_size, output_size):

super(MyTEXTnetOrder2, self).__init__()

self.input_size = input_size

self.hidden_size = hidden_size

self.output_size = output_size

self.combined_to_hidden = nn.Linear(input_size +

2*hidden_size, 2048)↪→

self.combined_to_hidden2 = nn.Linear(2048, hidden_size)

self.combined_to_middle = nn.Linear(input_size +

2*hidden_size,2048)↪→

self.middle_to_out1 = nn.Linear(2048,512)

self.middle_to_out2 = nn.Linear(512,200)
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self.middle_to_out3 = nn.Linear(200, output_size)

self.logsoftmax = nn.LogSoftmax(dim=1)

self.dropout = nn.Dropout(p=0.2)

# for the cell

self.linear_for_cell = nn.Linear(hidden_size,

hidden_size)↪→

self.relu = nn.PReLU()

#self.embedding=nn.Embedding(vocab_size, 400)

self.net1 = nn.Linear(2048,1024)

self.net2 = nn.Linear(1024,2048)

def forward(self, input, hidden, cell):

out = input.clone()

#h2c = torch.cat((hidden,hidden),1)

h2c = self.relu(self.net1(hidden))

h2c = self.net2(h2c)

cell = h2c * cell

combined = torch.cat((out, hidden, cell), 1) #

input(B,1) # hidden(B,1024)↪→

hidden = self.relu(self.combined_to_hidden(combined))

hidden = self.combined_to_hidden2(hidden)

hidden = torch.tanh(hidden)

out = self.combined_to_middle(combined)

out = torch.nn.functional.relu(out)

out = self.dropout(out)

out = self.middle_to_out1(out)

out = torch.nn.functional.relu(out)

out = self.dropout(out)

out = self.middle_to_out2(out)

out = torch.nn.functional.relu(out)

out = self.dropout(out)

out = self.middle_to_out3(out)

#out = self.logsoftmax(out)

hidden_clone = hidden.clone()
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# cell =

torch.tanh(self.linear_for_cell(hidden_clone))↪→

cell = torch.sigmoid(self.linear_for_cell(hidden_clone))

#cell = self.relu(self.linear_for_cell(hidden_clone))

return out,hidden,cell

def initialize_cell(self, batch_size):

weight = next(self.linear_for_cell.parameters()).data

cell = weight.new(batch_size, self.hidden_size).zero_()

return cell

dls = DLStudio( dataroot

="./data/TextDatasets/sentiment_dataset/",↪→

path_saved_model = "./saved_model",

momentum = 0.9,

learning_rate = 1e-5,

epochs = 5,

batch_size = 20,

classes = ('negative','positive'),

use_gpu = True,

)

text_cl = MyTextClassification( dl_studio = dls )

dataserver_train = MySentimentAnalysisDataset(

train_or_test = 'train',

dl_studio = dls,

dataset_file = "sentiment_datase ⌋

t_train_40.tar.gz",↪→

# dataset_file =

"sentiment_dataset_train_200.tar.gz",↪→

)

dataserver_test = MySentimentAnalysisDataset(

train_or_test = 'test',

dl_studio = dls,

dataset_file = "sentiment_datas ⌋

et_test_40.tar.gz",↪→

27



# dataset_file =

"sentiment_dataset_test_200.tar.gz",↪→

)

text_cl.dataserver_train = dataserver_train

text_cl.dataserver_test = dataserver_test

text_cl.load_SentimentAnalysisDataset(dataserver_train,

dataserver_test)↪→

vocab_size = dataserver_train.get_vocab_size()

model = MyTEXTnetOrder2(1, 2048, output_size=2)

number_of_learnable_params = sum(p.numel() for p in

model.parameters() if p.requires_grad)↪→

num_layers = len(list(model.parameters()))

print("\n\nThe number of layers in the model: %d" % num_layers)

print("\nThe number of learnable parameters in the model: %d" %

number_of_learnable_params)↪→

text_cl.run_code_for_training_with_TEXTnetOrder2(model,

hidden_size=2048)↪→

text_cl.run_code_for_testing_with_TEXTnetOrder2(model,

hidden_size=2048)↪→
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Note: I run the code on Windows. To make it run on Windows, I have to make some necessary
modification such as ”/...” to ”./...” and num workers to 0. I don’t test on Mac OS or Linux.
For all three tasks, I mainly modify some codes from DLStudio. I would point out which part I
modify.

1 Task 0

I first start with a baseline. To be more specifc, I run text classification with TEXTnetOrder2.py

in DLStudio. Note that the baseline does not mean that I compare the performance of task0 with
other three tasks. It’s more like task0 is a starting point. I compare task1 with task0. Then I
compare task2 with task1. Finally I compare task3 with task2.
I first run one epoch. See Figure 1 for train loss curve and some results.
Then I run five epochs. See Figure 2. We can observe that it does not actually converge. Though
the overall accuracy is slightly higher, we can observe from the confusion matrix it actually predicts
most reviews as positive.

2 Task 1

Main new modification: MySentimentAnalysisDataset

I use integer encoding here. Besides, I notice that the loss would be very large at first in this
case. Hence, I do a normalization. I divide all integers by the length of word list so that all values
would be within 0 and 1.
See Figure 3. Though the performance does not become better, we can observe that the number of
parameters is much smaller. And the time of training decreases a lot. Then we have more freedom
to try more complex model(there are many other things we can do such as run for more epochs or
use more training samples...) with limited resources.

3 Task 2

Main new modification: MyTEXTnetOrder2 run code for training with TEXTnetOrder2,
run code for testing with TEXTnetOrder2

I add gating action and modify the architecture. Please read corresponding code for details.
Before talking about the results, I would like to describe the difficulty I have met here. Before
trying to work on modifying the network, I try to find a setup that at least baseline model works.
I have tried to modify the following things:

1. Use dataset-200 to train.

2. Try other loss function such as MSE Loss.

3. Decrease step size to 1e-7 or 1e-8.
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4. Test with Professor Kak’s GRU code.

5. Use one-hot encoding.

6. Remove integer normalization.

7. Change ReLU to PReLU.

The issue is that in many cases the loss would just oscillate around a certain point. Running
more epochs does not lead to any improvement in performance. What’s more, the probability of
predicting positive and negative is always quite similar no matter what ground truth is. After
investigating this for a long time, I still don’t quite see what the main problem is. I try to print out
the accuracy and confusion matrix in training and I can tell that it is as bad as test performance.
I think two most probable issue is that the model capacity is not enough and some training setup
may not work well.
Anyway, finally I decide to use the following setup. (Task 3 will follow the setup here)

1. I begin to use Adam optimizer.

2. I keep learning rate as 1e-5.

3. I use MSE Loss.

4. I remove the normalization of integer encoding.

5. I run 5 epochs and use dataset-40.

6. I add net.train() and net.eval() to the code.

7. I try to add more learnable parameters in the model.

See Figure 4 for results with original model.
See Figure 5 for results with my model. We can observe that though training time is much longer,
there is an obvious improvement in overall test accuracy and confusion matrix.

4 Task 3

Main new modification: MySentimentAnalysisDataset, load SentimentAnalysisDataset,
run code for training with TEXTnetOrder2, run code for testing with TEXTnetOrder2

I use padding strategy here i.e. find the length of longest review and set it as the length of
all reviews(fill with 0 if there are less words). A necessary modification is that I start assigning
integers from 1 instead of 0 as task 1 to avoid the case where ”0” represents a word.
Besides, I also modified training/testing codes in DLStudio because the original codes have some
hard-coding which is not compatible with larger batch size(> 1).
It is not fair to compare the performance directly with that in task 2 since use padding itself can
make some difference to the performance. However, running with batch size = 1 using my model
on my PC can take around 2000 seconds to run only 500 iterations. Besides, when running it on
Colab, I do observe that the training actually becomes more unstable with batch size = 1. It is
as expected because it is still unclear how padding(not batching) will influence the training. See
Figure 8 for some records.
I also try to use the original model with batch size = 1. See Figure 9 for some records.
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The issue might be fixed after adjusting some experiment setup such as loss function. However
since the main goal of this task is to see how batching will affect the experiment, I did not do those
tests.
See Figure 6 for results with batch size = 10 using my model. Apparently now the loss does not
blow up which implies much more stable training. According to Prof. Bouman’s notes, this is the
benefit we should expect. Besides, the training is much faster.
See Figure 7 for results with batch size = 20 using my model. We can observe that larger batch
size significantly decrease the training time. The train loss seems to be more smooth but it definitely
needs more carefully designed experiments to give such a conclusion.
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(a) Train Loss

(b) result

Figure 1: Task0: 1 Epoch
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(a) Train Loss

(b) result

Figure 2: Task0: 5 Epochs

5



(a) Train Loss

(b) result

Figure 3: Task1: 5 Epochs
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(a) Train Loss

(b) result

Figure 4: Task2: Original Model
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(a) Train Loss

(b) result

Figure 5: Task2: My model
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(a) Train Loss

(b) result

Figure 6: Task3: batch size=10
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(a) Train Loss

(b) result

Figure 7: Task3: batch size=20
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(a) Train Loss

Figure 8: Task3: Pre experiment on Colab using my model
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(a) Train Loss

(b) Train Loss

Figure 9: Task3: Pre experiment on Colab using original model
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