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X20161131

1 Introduction

The main goal of this manual is to provide correct procedure and configuration of the
hardware to any one who wishes to reproduce the result or wishes to run the code. We
will cover every little part which is important to code and to our research topic.The
structure of this config. file is as follow:

Section 2) We will highlight software and hardware specification to run our code.
Chapter 3) we will discuss how to load the data into the system

Chapter 4) In this section we will discuss about the EDA and Data pre-processing.
Chapter 5) In this section we will discuss about the aspect of the models.

2 Enviroment

2.1 Configuration of Hardware and software

For this research, the machine that we used is shown in figure[1]. Machine has Apple arm
M1 chipset with 8Gb of ram and 256gb hardisk.

macOS Big Sur

Version 11.6.1

MacBook Air (M1, 2020)

Chip Apple M1

Memaory 8 GB

Serial Mumber COZDTDZFQGELA

System Report... Software Update...

Figure 1: Hardware Config

For this research study, Google Colaboratory have used. For EDA purpose or where
we didn’t need help of GPU | there we used its default resources. By default Colab gives
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us 12gb ram and 110Gb of disk space. But when we haev worked on our Deep learning
method we have Used our qouta of GPU and TPU.

3 Collection of data

For this research paper we have used the dataset from kaggle. Kaggle is an open platform,
where anyone can download the data.

Link to the dataset-: https://www.kaggle.com/prithwirajsust /bengali-news-summarization-
dataset. Below code to how we can upload the data

© imort pandas as pd
import nltk
from google.colab import drive
drive.mount('/content/gdrive', force_remount=True)

with open("gdrive/My Drive/Colab Notebooks/Bengali-News-Summarization-Dataset/article.txt", "r") as f:
articles = f.read().splitlines()

with open("gdrive/My Drive/Colab Notebooks/Bengali-News-Summarization-Dataset/summary.txt", "r") as f:
summaries = f.read().splitlines()

dfl = pd.DataFrame(list(zip(articles,summaries)),columns=["article","summary"])
dfl = df1[['article', 'summary']]

#df.ctext = 'summarize: ' + df.ctext

print("Shape of the dataset is :", dfl.shape)

print(dfl.head())

Shape of the dataset is : (19096, 2)

Figure 2: Code to the Upload and Run the data

4 Exploratory Data Analysis

We have done some EDA to understand the flow of the data. We plotted charts to under
the structure of the data.



def sample_description(dataset, return_len=False):

Dataset Sample Descriptions

Parameters

dataset : dataset with single type samples
return_len : False (default). If true return the
sample lenghts.

Returns

sample_lengths : if return_len==True

sample_lengths = [len(sample) for sample in dataset]

print(f"Total Samples: {len(sample_lengths)}, Max Length {max(sample_lengths)} Min Length {min(sample_lengths)}")
#

plt.figure(figsize=(10,8))

plt.hist(sample_lengths,bins=int(np.sqrt(len(sample_lengths))))

plt.title('Sample Lengths Distribution')

#return sample lengths
if return_len:
return sample_lengths

Figure 3: This function produce graph

We have written down an function to get an idea of the text lengths in the dataset.
shown in figure[3]

° # cleaning the text, perforning data cleaning
def clean_taxt text, renove_stopwords = True):
'"'Renove unvanted characters, stopwords, and fornat the text to create fewer nulls word enceddings''"

4 Fornat words and renove Unianted characters

text = re.sublr'nttps?\A/x(\rnl#!, !, stritext), flags=re, WLTILINE)
text = re.sublr'\aa href', ' ', str(zext)

text = reusub{r'anp; ', ", stritext)]

text = reusublr! [_"\-1%(0) W, 2SN/, 1Y strtext))

text = re.sublr'<or /o', ', stritext)

text = resublry'!, ! str{test))

text = relsublr [a-2A-28-9_.-", ", str(text])

whizespace = re.corpile(u" [\s\uge23\u00ad u1680\u160e\u262F\u2051\ L3000 u2086-\20%e 14", re.NICOE)
tangla_fullstop = u"\ug34"

punctSeg = ' [\"14L2J4 L

qunc = 4 [{],s8m={RIN A"\ o, | TR0 AR Y Bt -1
texc= whitespace.subl" ", text).stripl|

text = re.sublpunctSeq, ", text)

text = re,sublbangla_fullstop, " ", text)

text = re.sublpunc, ", text)

if renove_stopuoras:
stooped_tokens=[1 for i in text.split() if not i in stopwords_ba]

stooped_tokens=(re.sua(r \uBSE4-\UBIEF \ub964\ OFBA U201 CAU2010\U2018 w2819\ 0181)", ', strlL)) for 1 dn stopped_tokens]
stooped_tokens=(re.sua(r* (', 1e2y =" )], ", str(i)) for i in stopped_tokens]

stooped_tokens=re.sua(r la-2A-20-9_.-1", ", str(1)) for i in stopped_tokens|

tent = text.splitl)

text = v for w in text if not w in stopped_tokens]

text = * ", join{text)

return text

Figure 4: Data Cleaning code.

To clean our data we made an function that clean the dataset, before we pass the text
to the model. SHown n figure[4]

5 Implementation of Models

In figure[5], it shows the required libraries to run the code



° # Importing libraries for the project
import os,re,sys,codecs,string
from importlib import reload
import tensorflow.compat.wl as tf
from tensorflow.contrib import rnn
import tensorflow as tf
tf.disable_wv2_behavior()
trf.disable_eager_execution()

import re

from nltk.corpus import stopwords

import time

from tensorflow.python.layers.core import Dense

from tensorflow.python.ops.rnn_cell_impl import _zero_state_tensors
print{'TensorFlow Version: {}'.format{(tf.__ wersion__ )}
import warnings

warnings. filterwarnings("'ignore")

Ffrom nltk. tokenize import word_tokenize

import re

import collections

import pickle

import numpy as np

from gensim.models. keyedvectors import KeyedVectors
from gensim.test.utils import get_tmpfile

from gensim.scripts.gloveZword2vec import gloveZwordZ2wvec
import gensim

import tempfile

import wget

import os

import tarfile

import gzip

import zipfile

import argparse

#tf.disable_v2_behavior()
#tf.disable_eager_execution()}
tf.compat.vli.disable_eager_execution()

Figure 5: List of library

To run MT5 model first we need to install sentencepiece module. Importing MT5
model and tokenizer Shown in figure[6]

import torch
fron transforners inport TSTokenizer, TSFor(onditionalGeneration #, TRTSEncoderModel

# Defining device

device = 'cuda’ if torch.cufa.is available(l else 'cpu

# Defining tokenizer

tokenizer = TSTokenizer. fron_pretrained("google/nt5-base")

# Defining model

nodel = T5ForConditioral6enzration. fron_pretrained("goog le/nt5-base")  to{device)

Figure 6: MT5 library

5.0.1 LSTM-RNN model

o 67t the ctset I orer to 15 te e, growe tuthsars ndaniee for callat g the ALE scres for e et simrtes
fro Hleam. o, seection prt tra st glit
s et Vo, tra sume, v sy et Soioar ot e o, v s, st s, v st st

[ #Spitting the cteset ino trein ad velstio st
fro e, e selecon ettt glit
i, v, vl st ot ts), i st et sete) s

Figure 7: Splitting the data

For splitting the data into train and validation code shown in figure[7]



° #Creating an embedding matrix by loading the word vectors
from gensim.models import Word2Vec
enbeddings_index = {}
embedding = Word2Vec. load('gdrive/My Drive/Colab Notebooks/word2vec_bengali.bin')
for word in embedding.wv.vocab:
#values = embedding.wv.word_vec(word)
#embeddings_index[word] = np.asarray(values)
embeddings_index [word] = embedding.wv.word_vec(word)

print('Word embeddings:', len(embeddings_index))
Figure 8: Word embedding

We also used word2vec for word embedding shown in figure [§]

o # Definin the function to il the dictienary and the processed dtaset fadbing secial tokens such as b, <60, Dy, <> for the sqlseq mudel)
fron sileamurodel,_selection imart e test split
def budl dictistep, toyalsel:
if step = "trabns
train_teet st = traf_tes, olistl)
train simary List = el stnary tost()

warts = Lisi)
for sent in train_summary_ist + train fext Lst:
farwrd in stat sl
worksasgenord|

ward_counter = ollectionsCouervords]nost_cormn( |
ward dict = i
wrd dic A = §
wrd it "4 | = 1
i diet 6| =1
g gict "5 = 3
for word, _ in wrd comnter:
sard et ord] = leivrd ict]

i open"pivey DriveColab Neteanksy" + or et pickl!, ") a5 £
pickle,fplvord ict, 1

elif step == "mlid"
i open("pr efColeh otebooks” + "word_dict pickle", "nl s
word dict = pcdle, oadlf)

reverseddict = dctininfond it veluest), o gict ks

article e en = 40
sunnery e len = 3)

return word fict, reiersed oiet, article pai_len, sumary i len
Figure 9: Padding and tokenizing the sentences

In figure [9], before inputting the data into the model we need to tokenize and do
padding.

= FilesRouge()
e()

cores1 = rouge.get_scores('gdrive/My Drive/Colab Notebooks/result-ep10-3layers-dps. txt", 'gdrive/My Drive/Colab Notebooks/reference. txt", avg = True)

Figure 10: ROUGE score

To evaluate the models we have used ROUGE metric. shown in figure [10]

5.1 MT5 model

o train dataset, vaLid fataset = trad st splic(of, test siae=.], randon state=)
orint{'SHape o train_daaset. 15 +{} Shape of valid dtaset 1 (1" formattrain atase shape, vad dataet shap)

Figure 11: Data splitting for MT5 model

In figure [11], its shown how we have split the data into train and validation



class CustomDataset():

def __init_(self, datafrane, tokenizer, source_len, sumn_len):
self.tokenizer = tokenizer
self.data = datafrane
self.source_len = source_len
self.sum_len = sum_len
self.sumary = self.data. sumary
self.article = self.data.article

def __len__(self):
return len(self.sunmary)

def __getiten_(self, index):
article = str(self.article[index])
articles = ' '.join(article.split())

sunnary = str(self.sunmary [index])
summary = ' '.join(sunmary.split (})

source = self.tokenizer.batch_encode_plus(
farticlel,
max_length= self.source_len,
pad_to_nax_length=True,
return_tensors='pt’
)

target = self,tokenizer.batch_encode_plus(
[summary],
max_length= self.sunn_len,
pad_to_nax_length=True,
return_tensors='pt’

)

source_ids = source[* input_ids'].squeeze()
source_mask = sourcel'attention_nask'l.squeeze()
target_ids = target["input_ids'].squeeze()
target_mask = target['attention_mask'].squeeze()

return {
"source_ids': source_ids. to(dtype=torch. long),
"source_nask': source_mask.to(dtype=torch. long),
"target_ids': target_ids.to(dtype=torch.long),
"target_ids_y': target_ids.to(dtype=torch. long)

3}

Figure 12: Defining the Customdata class

In figure[12], we have created data class to tokenize the dataset

- Creatng the training fnction, This vill be caled i the main fnction, Tt i rur depeding on the epuch vale,
# The mtel 5 put dnto train mode and then v ammeraze aver the training Leader and assed to the defined netuork

ti tradr(ech, tokenizer, nedel, devie, Loadr, eptinizer):

todeltrainl)

for _date 10 enuneratel eader, 0):
y = detal terget.ids T oldevie, digpe = torch Loy
yodds =, 2eCLcontigous)
labels = 12, L1, clored) detach)
abelslylt, 11 == tokenizerpad_token 1] = <160
15 = dtal'souce_id] oldevce, dtye = toeh, or)
135 = datal ‘source nesk ] toldeve, e = orcn, long)

utouts = nodel nput 105 = 135, atzentio_pask = mack, decoder_fnaut sy i, abels< stels)
Toss = utput ]

if i<t
prirtlEpoch feocth, Loss: - {loss ten()})
tptinier, zerograd

oss. st backar
tptinizer st

Figure 13: Function to train the data

To train our data we have created a function created , shown in figure[13]



| fron rouge import Rouge
fron rouge import Fileshouge

hypothesis = final_af['Generatad Text']

refarence = final df['Actual Text']

rouge = Rouge(

scores = rouge. et scores{hypathesis, reference, avgeTrue)

Figure 14: Rouge Metric for Mtb

TO evaluate our model we have used ROUGE metrics shown in figure [14].
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