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Abstract—The WWW is increasing at very fast rate and
data or information present over web is changes very
frequently. As the web is very dynamic, it becomes very
difficult to get related and fresh information. In this paper
we design and develop a program for web crawler which
uses multiple HTTP for crawling the web. Here we use
multiple threads for implementation of multiple HTTP
connection. The whole downloading process can be
reduced with the help of multiple threads. This paper
deals with a system which is based on web crawler
using .net technology. The proposed approach is
implemented in VB.NET with multithread to crawl the
web pages in parallel and crawled data is stored in central
database (Sql Server). The duplicacy of record is checked
through stored procedure which is pre complied & checks
the result very fast. The proposed architecture is very fast
and allows many crawlers to crawl the data in parallel.

Index Terms—World Wide Web, Web Crawler, multiple
HTTP connections, multi threading, URL, Database.

|. INTRODUCTION

Internet [1] is basically a worldwide collection of
information which is logically connected by a worldwide
unique address called as IP address. World Wide Web is
a network of interconnected Hyperlinks on Internet which
is spread over far and remote geographical places.
Actually, the web size is very huge and the information
present over web is very tedious to explore as and when
needed.

Web crawler [2] used in Search engines to continually
gathering of web pages from the web.

Web crawler is basically a software or program/script
which is used for downloading the web pages connected
with one or more given seed URLs, take outs any
hyperlinks which is present in them and continually
download the web pages recursively recognized by take
outs links. The important component of search engine is
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crawler, which is used for gathering of web pages
indexed by the various search engines. Moreover web
crawlers are used in many other applications that process
large numbers of web pages.

The rest of this paper is organized as follow. Sections
two describe related work. Sections three describe the
web crawling terminology Sections four describe the
proposed work section five describes implementation
details of proposed system and section six concludes the

paper.

Il. RELATED WORK

The job of web crawler is not only to handle the index
of receiving information which is extracted but it also
handle other problems such as the allocation of web sites
which is to be crawled, network usage and bringing the
downloaded web pages together with previously
downloaded data, duplication of information and
integration of results.

Author [3] discusses different criteria and options for
parallelization of crawling procedure. A web crawler is
globally distributed or centrally handled. A web crawler
which is designed to avoid overlap of web pages which
are downloaded while taking care load of network. The
authors describe the feature of a web crawler which
downloads the most important web pages before others.
This process is significant for parallel web crawler as all
crawling process only concentrate on local data for
making the web pages important. Authors also stated that
distributed web  crawlers are beneficial than
multithreaded web crawlers because of effectiveness,
scalability and throughput. If reduction of network load
and distribution of network are completed then parallel
web crawler can give up high quality web pages.

Mercator is a web crawler which is extensible and
scalable and is currently revolved into the Altavista [4]
search engine. [5] Talk about implementation concern
which is recognized for parallel web crawler developing,

1.J. Modern Education and Computer Science, 2014, 8, 59-65



60 Implementation of Parallel Web Crawler through .NET Technology

which can goes down performance. They talk about
merits and demerits of various coordination methods and
assessment criteria. Authors review the work with great
presentation information. In short, authors agree that the
overhead of communication does not enhance as more
web crawlers are inserted, when more nodes are added
then system’s throughput enhances and the feature of the
system also, i.e. the capability to fetch significant web
pages first.

Fetterly et. al. [6] explains a major experiment for
measuring the web page changes rate over a large time
period. They download about 151 millions web pages
once every week over a period of 11 weeks. Author
recorded most important information about all crawled
web pages. Shkapenyuk and Suel [7] produce data which
are related to produce by [4]. Their design uses one
device for each modular job. To keep away from
bottlenecks while improve, they had to install more
devices for exact job. Hence, for appending additional
crawler devices the number of devices amplified with a
greater curve. The communication of network load raised
drastically caused by raised coordination job among
machines with same type of jobs.

Authors [8] applied a system for obtain web pages
from web servers near to them with the use of globally
distributed web crawlers. The system is flexible to
breakdowns but it has long flexibility point and the
characteristic is injurious for information. When web
crawler fails, the web sites which were crawling are
moved to other web crawlers for crawling the fails web
site. Huge overlap of data occurs due to this result. For
decide the next web crawler a serious heartbeat protocol
is required. Furthermore, a web crawler closer to various
servers may be overloaded where a web server may be
sitting inactive at a little bit more distance.

Cho et. al. [9], explain the significance of URL
reordering in the crawl frontier. If web pages present in
the crawl frontier and is connected with a variety of web
pages which are to be crawled, a little amount of web
pages which are connected from it makes sense to visit it
before others. PageRank is employed as a heavy metric
for URL ordering and built three models to evaluate web
crawlers. Authors conclude that PageRank is a high-
quality metric and web pages with a high Page Rank or
ones with various backlinks are required first.

Cho and Molina [10], studied about building an
incremental web crawler. Authors explain a periodic
crawler as the crawler who visits the website until the
collection has reached to desirable amount of web pages,
and stops visiting web pages. Then when it is essential to
refresh the repository, the web crawler constructs a fresh
collection using the similar procedure described above,
and then swaps the old collection with this fresh one.
Alternately, an incremental web crawler crawls and
updates web pages after a desired number of web pages
are crawled and saved in the collection incrementally. By
these incremental update, the crawler refreshes existing
web pages and swaps insignificant web pages with novel
and more significant web pages. The authors describe
Poisson process which is used in web pages for check the
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rate of changes. A Poisson process is frequently applied
to model a sequence of random events that occur
independently with fixed rate of time. The authors
explain two methods to maintain the repository. In first
one, group of various copies of web pages are stored in
the collection in which they were found during crawling
and in the second one those copies of web pages are
saved which is most recent. For this purpose one has to
keeps a record of when and how regularly the web page
changed. In this paper the authors conclude that an
incremental web crawler can yields brand new copies of
web pages more rapidly and maintain the storage area
fresher than a periodic crawler.

Kausar et. al. [11], [12] proposed a Model for Web
Crawling based on Java Aglets. Web Crawling based on
Mobile Agent will yield high quality pages. The crawling
process will migrate to host or server to start
downloading.

I1l. CRAWLING TERMINOLOGY

The web crawler keeps URL list which is not visited
called as crawl frontier [13]. The list is initiated by start
URL given by a user or some different program. The
crawl frontier is used for selection of next URL which is
to be crawled for each crawling steps recursively, getting
the web page equivalent to particular URL, the
downloaded web page is parsed to take out the URLs and
information which is application specific, and lastly add
the URLs to the frontier which is not visited. The
crawling process finished when a specific amount of web
pages or all web pages have been crawled. The WWW is
observed as a huge graph with links as its edges and web
pages as its nodes. A web crawler is started with a few of
the web pages and then follows the links to arrive at other
web pages. The procedure of retrieving a web page and
take out the links present in it is similar to expanding a
node in graph search [14].

A. Frontier

The crawling method initialize with a seed URL,
extracting links from it and adding them to an unvisited
list of URLs, This list of URLs which is not visited is
known as Crawl Frontier. The crawl frontier is basically
an agenda of crawler that includes the URLSs of pages that
are not visited. The crawl frontier may be applied as a
FIFO queue in that case breadth first crawler can used to
search the web blindly. The link which is to be crawled
next comes from the top of the list and the new crawled
URLSs are inserted into the bottom of the list.

B. Fetching

To obtain a Web page, client sends a HTTP request for
a particular web page and reads the reply of web pages.
There must have timeouts of particular we page or web
server to insure that an unnecessary amount of time is not
spent on web servers which are slow or reading web page
which is large.
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C. Parsing

When a web page is obtained, then content of web
pages are parsed to take out information from there and
possibly direct the prospect path of the web crawler.
Parsing involves the URL extraction from HTML pages
or it may engage the more difficult procedure of meshing
up the web page content.

| Seed URL |

el
rlr-

| Extract All Links |

v

| Store in List |

+

| Navigate each link in List |

v

| Get All Links |

v

Extract HTML Text

v

Yes
Check Link &
Webpage in
Database

Save Link with Web Page into
Database

Is retrieved
all links

Fig. 1: Proposed Crawling Process

1V. PROPOSED WORK

The functioning of Web crawler [15] is beginning with
a set of URLs which is called as seed URLs. They
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download web pages with the help of seed URLSs and take
out new links which are present in the downloaded pages.
The retrieved web pages are stored and well indexed on
the storage area so that by the help of these indexes they
can later be retrieved as and when required. The URLS
which is extracted from the downloaded web pages are
confirmed to know whether their associated documents
have already been downloaded or not. If associated
document are not downloaded, the URLs are again
allocated to web crawlers for further downloading. The
same process is repeated till no more URLs are missing
for downloading. Millions of web pages are downloaded
daily by a crawler to complete the target. Fig. 1 illustrates
the proposed crawling processes.

V. IMPLEMENTATION DETAILS

Crawlers are used for crawling the web continuously to
get up to date data for search purposes. Generally web
crawler started by a list of URLs which is to be visited,
this list is known as "seed urls". Since the web crawler
visits these URLSs, it gets the entire URLs in the visited
web pages and inserted them to the list of URLs which is
to be visit. These newly added hyperlinks are called crawl
frontier.

We will build a parallel web crawler application. The
user gives the initial URL in the provided interface. It
initiates by a URL, get all the web site pages, and store
each web page along with its URL to a backend database
(Sql Server). To do this, our crawler application will
work into two different stages. The first one is to take the
web site URL, navigate to it, extract all the links present
in the web page, store them in a list called crawl frontier,
navigate to each link in the list and get the links present
in it, and again store them to the same list (crawl frontier)
till the whole web site is navigated. After creating this list
of URLs, the second part of our application will start to
get the HTML text of each link in the list and save it as a
new record in the database. There is only one central
database for storing all web pages.

Given below figure is the snapshot of the user interface
of the Web Crawler application, which is designed in the
VB.NET Windows Application, for crawling a website or
any web application using this crawler internet
connection must be required and as input use URL in a
format as shown in figure. At every crawling step, the
program selects the peak URL from the frontier and sends
the information of web sites to a unit which will
downloads the web pages from the Website. For this
implementation we use multithreading for parallelization
of crawling process so that we can download many web
sites parallel.
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o || e 2| Gl 3 ,
MAK Web Crawler

Web Site Adress: tp//ww pjzpracin

7 MaxLevel 2

- Cradl

Gets URLS: htp fwarw puapurac.n

Fig. 2: Crawler GUI

As we can see in the Fig. 2. We implement three
crawlers in parallel; we can add as many crawlers as we
need. Max Level is the maximum level of the website to
crawl. When we clink on Crawler 2 tab, given Figure 3
appears which shows second crawl working.

Crander 1| Covier 2 | G 3

| MAK Web Crawler

Wed SteAdress: Pep/oww oo com

7 Max Level 2

 Crawl

Gets URLs.
hip i search yahoo comisearch_yReAqFnyXyQ Mokad_S24TsiyulF 7pe

Fig. 3: Crawler 2 GUI

As you can see in the Fig. 3 they also show full
progress of crawling.
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The crawl frontier is implemented as in memory table,
it initializes the in memory site URLs representation. It
initiates the process for receiving all the hyperlinks in the
given web site. It defines three columns ID, Href, and
Status. The ID column is the primary key column for this
table. The Href column is the column where the URL of
the current hyperlink will be saved. The Status column is
a Boolean (True or false) field shows whether the current
link is visited or not. Finally a new row contains the
current web site URL is added to the table. We can say
this table as the crawler URLs list. The first inserted
record to this table which is the row that holds the web
site. URL is known as the seed of the crawler. Other
inserted URLs will consist of the frontier of the crawler.
We use this memory structure to make advantage of the
uniqueness check supported by this way. Any other
duplicate row which is already stored in list can be
discarded. Fig. 4. Shows the in memory representation of
URLSs called frontier.

Table: v
) Href Satus
- T v i acin Tie
1 it/ o nuipuracin/ Sightbo TTrue
2 ttge/ v jnujipuracinfeedback feedback aspe e
3 it v nujipuracincontactus Defaut aspe top e
i ttg/fuwnnujaipuracin/Defaultaspx False
5 e/ wven jnujtipuracnftechnorazzindechtrl False
6 httg/fonwwjnujaipuracin/placement/default aspe Fake
7 e/ jnujaipuracin/ mediacenter/defaultaspc TFake
3 itg: nujaipur.acin/ Course/Defauh aspr?Cid=3 Trake
9 hitg: naipuracin/Course Defaukaspi?Cid=2 Fase
I itg naipuracin Course Defaut aspiiCid=1 Fase
1 it/ fnuipurac in/contactus Defaut aspe Fase
1 e/ nen jncjipuracin/ Careeraspc TFake
13 httge//mailjnujaipuracin/ Trabe
1 it/ fwnennujapurcin/mediacenter NU-in-togS0.aspx Fase
16 ttge/fwwwjnujsipuracin/® Fakse
13 g/ junvonjjipur.ac in/ TheUnersity Defaul aspe Fake
) bt/ o joujaipuracin/Messagesaspc i Trabse
2 it/ /v jouipur.acin/ Course DefautasprCid=3 Trabe
3 itg/wwwnujaipuacin Course Default s Cid=2 False
u " bt o jpipuracin/Couse DefaukasprCid=] TRase
b5 it/ v oujaipus.acin/Faculty Facuty.aspe False
P ity joujipur.2cin/Gallery Default aspx Fabe
) ttp/vowwjnujaipuracin/campustour/Defaultaspx Trabe
» it/ e nujaipuracinsafent fetures Defult spx Fase
a1 itg o nujsipuracin/technorsz Technorsz galleryhtml _ Fakse
Cose

Fig. 4: Crawler Frontier

Figure 5. is the algorithm for saving of web pages

SaveWebSite ()
{
Assign k As Integer
Assign stri As String
Start loop from k =0 To UrlsT.Rows.Count - 1
Invoke Progressbar()
stri = UrlsT.Rows(i).Item(1)
Invoke procedure SaveWebPage(stri,
GetWebPage(stri))
Repeat
}

Fig. 5: Algorithm for Web page Save.
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This subroutine traverse the in memory table i.e. URLs
table and get the URL from it then get the HTML text
from it and finally saves the URL, and the Page text to
the data base(Sql Server).

There is only one central data base for storing all URLs
& Web Pages. The data are stored in Sql Server database.

KAUSAR-PC.Crawle...- SQLQueryl.sql* | Summary |

select * from crawl order by id desc

Uist of URL Present on
Web pages

|«

O3 Pesits | 7 Messages|
id URL

178 1530 hetp//stdrfo ndaipur ac in/

173 1529  hetp/fwww regaipur ac in/placement Aoam. aspx

180 1528  hetp/Awww ugaipur ac in/placement /our recruter aspx

181 1527  hetp.//www jaipur ac in/placement /event act aspx

182 1526 hetp.//www jrujaipur.ac in/moct-court

183 1525  hetp//www pwjsipur ac in/seminar/Defauk aspx

184 1524  hatp./Awww xgapur 3¢ in/Confecence aspx

185 1523  hetp//www jrugapur 8¢ in/usediles/Bank _Chalan pdf

186 1522 hetp.//ressipur 8¢ in/pg/def ek aspx

187 1521  hitp-//iruisipur ac in/reskt/Defauk aspx

188 1520 hetp//www puapar ac ntechnorazy/ Technorazz_galer

189 1519  hetp/Awww jrujaipur ac in/sallert_features/Default aspx

190 1518  hetp//Awww ujaipur ac in/campustour/Defauk aspx

« m

Data

: 0 Query executed successhully.

Web pages crawled from
nujaipuracin

<htmi xming«"hetp.//wvew w3 0g/1958A0tmI™> head>aie> Rosulls <Atie><head> <body styles"margin 0pic™> <dv>
<!DOCTYPE html PUBLIC ~/AVIC//DTD XHTML 1.0 Transtional //EN™ “http://www.w 3 org/TR/idmi 1/DTD At 14ransticnal &d”> dhtr

Before putting the data into data base, data is checked for
record duplication and avoid insertion in this case.

The Crawling result is stored in the form of table
representing the result as row and columns the output of
the Crawler is shown as a snapshot of Crawlerl URL
http://www.jnujaipur.ac.in.

<'DOCTYPE hemi PUBLIC "//W3IC//DTD XHTML 1.0 Transtional//EN" "Htp-//wwew w3 0rg/ TR Adtmi 1/DTD Adtmi 1 dransitional td™> <t
</DOCTYPE hemi PUBLIC “//W3C//DTD XHTML 1.0 Transtional//EN" “hetp://www w3 org/ TR/dtmi 1/DTD At Hranstional td™> et
<!DOCTYPE htmi PUBLIC *-//W3C//DTD XHTML 1.0 Transtional//EN" “hetp-//www w3.0g/TR/xhtml 1/D TD/hemi 1 4ransitional dtd™> <t
<!'DOCTYPE htmi PUBLIC "-//AWIC//DTD XHTML 1.0 Transtional//EN" “hetp-//wwew w3.00p/TR/idtmi 1/D TD idhtmi 1 4ransitional dtd > <t
<!DOCTYPE html PUBLIC *-//W3C//DTD XHTML 1.0 Transtionsl//EN™ "http //www w3 org/TR/thtmi 1/DTD shtmi 1 transtionsl &d™> <hter

WPOF-15 %7777 100k <</Type/Catalog/Pages 2 0 R/Langlen-US) /Suct TreeRoot 15 0 R/Markinfo <</Marked true>>5>> endedy 200t

<drgme sceh

’

KAUSARPC(905P3) sa(52) CrawlerData  00:00:04 1101 rows

Fig. 6: Crawler 1 stored data on Sql Server.

cvte v B IS 45T R QRN = S FFg
KAUSAR-PC.Crawle...- SQLQueryl.sql* | Summary |
select * from crawl order by id desc

URL of Websites

URL
97 1611  hitp.//in search yahoo com/search yt=AmXhYBuNJ43rL
S8 1610 hup://inyahoo.com/Tp=usst

99 1609 hmp.//search yahoo com/preferences/preferences. yt=A
100 1608 hetp//inyahoo com/_yR=AqdyxLhdSxVing N PisHWuRIF/
101 1607  hetp.//in yahoo com/_y=ApZno 2 XDwmz UGF 2: X04Cut
102 1606 hip.//in yahoo com/_yR=AmFRTPY_HTTSXMey FEpNCu
103 1605  hatp.//im yaheo com/_yR=AnuKvdH WILXe2Dyo SLWMu
104 1604 hetp.//in yahoo com/_yR=AgADXwOFP2MiKkZ3i0gb 2ut ]
105 1603  Hetp//www.yshoo com

106 1602  hetp./Awww jnufaipur ac in/Technorazz/

107 1601  hitp://vwww jrujaipur ac in/3dtour/index aspx

108 1600  hetp://wwew nakaulsoft com/

109 1599  hitp://www jnuaipur ac in/contactus/Defauk aspx

110 1598  hitp://www jnuiaipur.ac in/Static Pages./Ste Map aspxc

(D Guery executed successfully

Web Pages Content

m

<'doctypa hemi><himi lang="an-US"><head > ameta hitp-equiv="content fype " content="text/himl; charsat=UTF-8">aitle>Yahoo! Sear.
<idoctypa himl> i lang="en-IN"><haad > ameta hip-equiv="content fype” content="text /himl; charset=LITF-8">atle>Yahoo! News .
cidoctype hemi public “-//W3C//DTD HTML 4. 01/7EN" "hetp.//www w3 org/TR/Mtmid/etrict dd™>chimi> chead > amata hitp-equiv="¢c
cidoctype hmi> chimi> chead>dink rel="icon™ href="http /A yimg com/r2Afavicon ico ™ type="image/x4con">dink rel="shotcut icon™
<ldoctype hemi> himi lang="en-IN"><hesd > ameta hitpequivs"content fype” content="text /himl. charset=UTF-8"> dttle>Yshoo! Searc
<IDOCTYPE html PUBLIC *-//W3C//0TD XHTML 1.0 Transiional//EN" "hitp://www w3 org/ TR/l 1/DTD/schimi 1 transtional td

<IDOCTYPE html PUBLIC ~//W3C//DTD XHTML 1.0 Stnct//EN" “hitp//www w3 0rg/TRAdtmi 1 /D TDAhtmi 1 strict &d™>  dhtmi x

KAUSAR-PC(90SP3) sa(52) CrawlerData 00:00:04 1101rows

Fig. 7: Crawler 2 stored data on Sql Server.

Fig. 7 is the snapshot of crawler 2 URL

http://www.yahoo.com

A. Format of Result

Copyright © 2014 MECS

Data is downloaded page by page after crawling from
the website http://www.jnujaipur.ac.in and store in the
Sql Server database table’s Data Column field using the
format shown below:
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<html>
<head>
<title> JNU Jaipur, top grade Life sciences, MCA,
Bachelor of Arts, Engg, Pharmacy, Biotech

University in India, Best Placement, University in
Jaipur </title>

<meta name="description" content="World best
university in India which offers best quality
education in the fields of computer Science,
engineering, management and life sciences. We had
known as a world-class institution who offered
degrees, UG courses, PG course or Ph.D programs in
mostly all fields through regular teaching.” />

<meta name="keywords" content="Technical
Engineering Colleges, Top 10 Engineering
University In India, University with International
Exposure, Foreign Exchange  Programmes,
Rajasthan, Engineering  College In  Jaipur,
Engineering and Technology, Bio-Informatics, M.
Tech, Best College in Rajasthan, Top Institute in
Rajasthan” />

</div>
</body>
</html>

The format above shows the crawled data for the home
page of the website jnujaipur.ac.in.

V1. COMPARISON OF PROPOSED ARCHITECTURE WITH
EXISTING ARCHITECTURE

The performance of proposed architecture is compared
with that of existing architecture [3]. The summary of the
comparison is as shown in Table 1.

Table 1: Compression of Existing System with Proposed System

Existing Proposed
There is no central | It has central server.
server. It works in

distributed environment.

There is a central server
which stores all data.

It has a distributed
environment so it may

not be aware about | Before insert data into
others collection, hence | database data is checked
the problem of duplicity | for duplicity.

occurs.

Due to problem of | Proposed approach
duplicity more network | reduces duplicity

bandwidth is consumed
in this architecture.

problem. So it reduces
network bandwidth.

Copyright © 2014 MECS

VII. CONCLUSION

We have described the design and development details
of our parallel web crawling system, and also give some
snapshots of GUI.

This paper deals with a system which is based on web
crawler using .net technology. The proposed approach is
implemented in VB.NET to crawl the web pages and
crawled data is stored in central database (Sqgl Server).
The duplicacy of record is checked through stored
procedure which is pre complied & checks the result very
fast. The proposed architecture is very fast and allows
many crawlers to crawl the data in parallel.
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