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Preface

The ICCCCS is a major multidisciplinary conference organized with the objective
of bringing together researchers, developers and practitioners from academia and
industry working in all areas of computer and computational sciences. It is orga-
nized specifically to help computer industry to derive the advances of next gen-
eration computer and communication technology. Researchers are invited to present
the latest developments and technical solutions.

Technological developments all over the world are dependent upon globalization
of various research activities. Exchange of information and innovative ideas are
necessary to accelerate the development of technology. Keeping this ideology in
preference, Aryabhatta College of Engineering & Research Center, Ajmer, India,
has come up with an event—International Conference on Computer, Communi-
cation and Computational Sciences ICCCCS-2016) during August 12—13, 2016.

Ajmer, situated in the heart of India, just over 130 km southwest of Jaipur, is a
burgeoning town on the shore of the Ana Sagar Lake, flanked by barren hills. Ajmer
has historical strategic importance and was ransacked by Mohammed Gauri on one
of his periodic forays from Afghanistan. Later, it became a favorite residence of the
mighty Mughals. The city was handed over to the British in 1818, becoming one
of the few places in Rajasthan controlled directly by the British rather than being
part of a princely state. The British chose Ajmer as the site for Mayo College,
a prestigious school opened in 1875 exclusively for the Indian Princes, but today
open to all those who can afford the fees. Ajmer is a perfect place that can be
symbolized for demonstration of Indian culture and ethics and display of perfect
blend of a plethora of diverse religions, communities, cultures, linguistics, etc., all
coexisting and flourishing in peace and harmony. This city is known for the famous
Dargah Sharif, Pushkar Lake, Brahma Temple, and many more evidences of
history.

This is for the first time Aryabhatta College of Engineering & Research Center,
Ajmer, India, is organizing International Conference on Computer, Communication
and Computational Sciences (ICCCCS 2016), with a foreseen objective of
enhancing the research activities at a large scale. Technical Program Committee and
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Advisory Board of ICCCCS include eminent academicians, researchers, and
practitioners from abroad as well as from all over the nation.

In this volume, the selected manuscripts have been subdivided into various
tracks named ‘Intelligent Hardware and Software Design’, ‘Advanced Communi-
cations’, ‘Power and Energy Optimization’, ‘Intelligent Image Processing’,
Advanced Software Engineering’, ‘IoT’, ‘ADBMS & Security’, and ‘Evolutionary
and Soft Computing’. A sincere effort has been made to make it an immense source
of knowledge for all, including 140 manuscripts in this collection. The selected
manuscripts have gone through a rigorous review process and are revised by
authors after incorporating the suggestions of the reviewers.

ICCCCS 2016 received 429 submissions from around 729 authors of 12 dif-
ferent countries such as USA, Iceland, China, Saudi Arabia, South Africa, Taiwan,
and Malaysia. Each submission has been checked with anti-plagiarism software.
On the basis of plagiarism report, each submission was rigorously reviewed by at
least two reviewers with an average of 2.45 per reviewer. Even some submissions
have more than two reviews. On the basis of these reviews, 140 high-quality papers
were selected for publication in this proceedings volume, with an acceptance rate of
32.6%.

We are thankful to the speakers, delegates, and authors for their participation and
their interest in ICCCCS as a platform to share their ideas and innovation. We are
also thankful to the Prof. Dr. Janusz Kacprzyk, Series Editor, AISC, Springer and
Mr. Aninda Bose, Senior Editor, Hard Sciences, Springer for providing continuous
guidance and support. Also, we extend our heartfelt gratitude to the reviewers and
Technical Program Committee Members for their concern and efforts in the review
process. We are indeed thankful to everyone directly or indirectly associated with
the conference organizing team leading it towards success.

Although utmost care has been taken in compilation and editing, however, a few
errors may still occur. We request the participants to bear with such errors and
lapses (if any). We wish you all the best.

Organizing Committee
ICCCCS 2016
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Approach for an Opinion Wrapping
System—Using Focused Web Crawler

Gaurav Vats, Vishal Bhatnagar, Rajat Sharma, Ishan Setiya
and Arushi Jain

Abstract Most of the search engine depends on web crawler to go through a large
number of Webpages. Web crawler (i.e. web spider or scutter or bot) is used to
fetch content and URL from the Webpages. It also indexes them so that browser can
easily and quickly fetch pages related to the searched word. Tons of data is pro-
duced every day, 90% of data has been created in the last 2 years. This data contains
opinions and thoughts of the people in unstructured form. Opinion Scutter goes
through the content and fetch reviews and comments so that they can be grilled and
processed to find useful information. While shopping online or searching any game
to buy we are largely dependent on the reviews provided by people. If we can keep
track of such reviews and opinion, it will be easy to track a good product and
increase efficiency and efficacy of the search engine. The proposed system is a
generic crawler which fetches all the reviews from a given site.
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1 Introduction

With the gigantic information present on Internet, we need an exceedingly profi-
cient and systematic crawling system to parse through loads of websites. Expo-
nential increase in the number of people that can access World Wide Web, there is
significant growth of e-commerce. It has eased our life to a great extent, young
generation prefers e-malls rather than traditional markets because of more options
on their tip. With more options and offers it is hard to choose the best. The only
thing on which we rely are the opinions of the people. E-commerce websites
competes other on the basis of their reviews and ratting given by users. Those
reviews are just a bunch of sentences which do not have any meaning as a cluster.
In order to fetch them and further process them we have proposed an ‘Opinion
Parsing System’. The proposed system goes through the website and fetches all the
reviews (opinion) and URLs. We can also do the analysis of the opinions collected.

2 Literature Review

Immense research is being done in the field of Opinion Mining and Focused
Crawling but there lie a difference in every approach. Generally, these approaches
are performed in a two-step execution model.

Song et al. [1] used the approach of Focused Crawling for collecting relevant
pages from the web for a given topic and extracts the pages that contain opinions.
Sentiment analysis is then performed on these pages to predict the opinion’s polarity.
It also finds out the latest webpages related to a given topic by making use of Agents.

Shkapenyuk et al. [2] provided a distributed crawler system which is highly
flexible and achieves high performance by crawling quite a lot of pages within a
second. The work proposed by them is divided into two mechanisms-: Crawler
Application and Crawler System. The Crawling System helps in downloading a
large number of web pages within some seconds and Crawling Application uses
techniques such as Breadth First Crawl. Crawl Manger is the main constituent of
the Crawler Application.

Dhawan et al. [3] proposed a system that evaluates different domains of infor-
mation on twitter such as sports, etc., and expand these domains into further levels
based on the score they achieved through every tweet in the particular domain.

Kang et al. [4] proposed a model known as wrapper model for collecting data
from e-commerce websites. He further divided this data into two different aspects,
the one that contain reviews and the later one that do not contain reviews. It stores
the collected data in a table. Kang made use of four analysis processes to carry out
its implementation.

The approach which Mfenyana et al. [5] used was a relatively different one.
They proposed the Facebook crawler using Iterative Incremental development
approach. This paper aims to determine the opinions trending on Facebook about a
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specific topic using the technique called index searching. Frequency Analysis
Module used in this approach is a remarkable research as it provides information
about the repetitive behavior of a particular topic.

Nowadays, a large number of opinions or reviews can be found on the e-commerce
websites because of the rapid growth and development in the ecommerce. Yahui Xi
[6] aim to focus mainly on review mig and product features exaction. They used the
technique called Double Propagation to improve precision and recall.

Pappas et al. [7] proposed a unique system which would be able to discover the
trending topics on the web pages related to any blog, discussions or news which
must include opinionated texts or reviews of the users. The methodology used by
them was focused crawling as they likely to bind to a particular topic such as news.
Web segmentation is done on these pages to spot regions generated by user’s
opinions. A confidence score is further calculated which computes the percentage
on which the given topic is related to the page and finally performs sentiment
polarity on the regions of user generated text.

3 Proposed Methodology

All the existing crawler have certain problems we have introduced this concept to
increase the efficiency of the opinion parser, using crawler. This is a generic
architecture that can be implemented by any web bot which fetches any opinions,
reviews, comments, blogs, etc. (as can be seen in Fig. 1 and Table 1).

The Seed URL is given by the user, it is the starting point from where the
crawler will start working and is the first page to be parsed. This page is parsed by
URL RETRIEVER, it searches out all the URLs present in that page and every page

/’ N
=== MODULE 1
{ URLRETRIEVER | :
" URL
URL SCREENER DATABASE
URL BUFFER URL UPDATER
- o
( ™
Jeseon OPINION
OPINION SCREENER s
DATABASE
OPINION ——>MODULE 2
Hﬂ'ﬂomﬁ
OPINION BUFFER ©
P

Fig. 1 Opinion crawler architecture
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Table 1 Architecture description

1. | SEED URL It is the main URL given by the user

2. |URL It fetches all the URL on the Page and stores it in buffer
RETRIEVER

3. URL BUFFER It holds all the unparsed URLs, which

4. |URL It filters the URLs which might not contain the reviews or comments
SCREENER

5. | URL UPDATER | Updates the URL to database and processing queue

6 URL Stores URLSs, along with URL id, timestamp of last visited
DATABASE

7. | OPINION It tracks the opinion or reviews on a page
HUNTER

8. | OPINION It fetches the opinion from the pages which are embedded in different
RETRIEVER elements of HTML/DHTML

9. | OPINION It filters all the duplicate and false reviews
SCREENER

10. | OPINION It stores all the opinion fetched by scutter, along with the product id,
DATABASE user id, last updated and ratting

given to it as parameter. All the URLs fetched by the retriever go into the
URL BUFFER, which stores all the pending URLs for screening by the
URL SCREENER. This block filters out all the foreign links one by one from the
buffer. Rest of the links which passed the screening is updated to
URL DATABASE by URL UPDATER. The updater only updates links which may
contain reviews or comments. These URLs are parsed by OPINION HUNTER
which hunts down the location of opinions in the page. Opinions from these
location are fetched by the OPINION RETRIEVER. The comments fetched are
further filtered out to reduce the redundancy of the opinion by the same person. The
opinions which remain are added to the OPINION DATABASE. These
opinions/comments/reviews can be further used for analysis (as shown in Fig. 1).

4 Proposed Algorithms

We authors used different algorithms for different blocks and implemented them in
JAVA.

4.1 URL Retriever

This block retrieves all the URLs present on the seed URL and after that every
page’s URL provided to and forward all the URLs extracted to the URL Buffer.
This block get URLs form the source code provided to browser. It uses predefined
API ‘Jsoup’.
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URL_Retriever(String URL){
1 search for all URL on page
Using JSOUP Srapper API
Elements questions = doc.select("al[href]");
2 Check if cCurrent URL is already in queue
3 send URL to Buffer
? call URL_Screener();

4.2 URL Screener

As all the URLs retrieved by the URL Retriever will not be pages, which contains
reviews or even links to different sites such as Facebook or Gmail or different
advisements page/links. These links should be filtered out so that we do not have to
parse them. This will increase the efficiency of crawling system as when we check for
any update we will directly go to the pages which contain products. This is imple-
mented using sting matching in URL. As URLs which do not have the website name
will be filtered out, for e.g. every link of eBay will contain String “eBay’’ in it.

URL_Screener (String URL){
1 Filter the seedURL to get filteredURL
String filtereduRL = URLfiTter (seedURL)
2 for (Element Link: questions{
3 //check if URL belongs to website
if(Link.attr("href").contains(filteredurL))
; } call URL_Updater(Link);

4.3 URL Updater

This block updates the filtered URLs to the URL Queue. The updater put the parsed
URL to the database putting timestamp on it and the URLs fetched from that page
to the URL Queue.

URL_Updator(string URL){
1 parse all content of current web page
Document doc = Jdoup.connect(URL).get();
2 Check weather webpage is relevent
if(do.text().contains(Reviews))
3 Update 1ink to URL database
4 call URL_retriever(Q);

4.4 Opinion Hunter

This block then get the URLSs one by one and hunt for the part which contains the
opinion or reviews of the people. As there is no standard rule for making webpages,
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Table 2 Example of Domain name Class name

knowledge table - ;
amazon.in reviewText
Flipkart.com rightCol
Tripadvisor.in Entry

languages like JavaScript and Ajax makes it hard to track the comment or review on
different pages. We observed that most website use CSS and the review section is
contained and formatted using div tag with specific class, so to make a generalized
System we used Knowledge Table (KT) in algorithm. KT is a table, which is
formed with pair of domain name and class name of div containing review par-
ticular websites (see Table 2).

KT is implemented using hashing so searching time is O(1) which make it
Generalized algorithm with better efficiency

opinion_Hunter(){
1 Providing A Knowledge_Table(KT) which contains
Knowledge about ClassName of Div of Particular
websites

Find required ClassName Usong above KT
String classNAme = compare(KT.URL, FilteredURL);

Extract Reviews in String
Elements divs = doc.select("div.className");
for(Elements d : divs){

Store d.text() in oOpinion Buffer

call opinion Screener

Store 1in Opinion Database

w N

“~ouvih

4.5 Opinion Screener

This block screens out reviews on the basis of redundancy, only one review from
one customer will be entertained. There are people who post more than one reviews
to increase the overall rating or to degrade the rival’s product rating. Latest com-
ment will be considered by each user. This will prevent our analysis from opinion
warfare to some extent and the review will be genuine.
opinion_screener(){
1 check whether the customer have earlier commented
on that product.
2 If record exists for that particular customer

product pair then update the record.
3 Else enter a new record to Opinion Database.

}

Our proposed model and algorithms will decrease the time taken by the wrap-
ping crawler. As we can deduce from the algorithm:

For a generic crawler time complexity can be written as

O(u®); where u = total no. URLs & a = total anchor tags

For our crawler time complexity will be

O(u® — K) = O(u®); where u = total no. URLs & a’ = a-total irrelevant tags;
K = Keywords



