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Abstract: In day to day life Web has become a crucial part of our life. The exponential growth of the web provides
the problems in terms of load on the network, time consumption, bandwidth preservation and refreshment of the
repository. It has become the major concern for both search engine developers and its users also. So, to overcome
above said problems, this paper proposes Parallel Focused crawler which has the features of Parallel as well as
Focused Crawler. It will download the web pages related to the specific domain and reject the ir-relevant pages.
Keywords: Search engine, dynamic web pages, Internet traffic, WWW, mobile crawler, parallel and focused
crawler

I.  Introduction

Today most important source of information is WWW which is increasing from thousands of pages to more than
billions of pages [1]. According to a latest survey of 20 July 2016 of [2] the size of indexed repository is reached
to 4.75 billion pages. The Search Mechanisms (SM) like Search Engines (SE) and Meta Search Engine are
designated to search the required information from these repositories [3]. These SM uses a process called Crawler
[4] (also known as bot, spider, worm, walker and wanderer) for searching the information from WWW. But due to
large number of pages available in the repository general crawler downloads irrelevant pages in bulk [5]. As a study
of [6], 40% contents of the web are changed daily. Moreover, 40% of Internet traffic is due to crawlers of different
SM [7]. Lots of suggestions were given and adopted while designing the crawlers to overcome these problems
[8][9][10][11]. But still the problems are remains same. So, this paper proposes an alternate approach to maintain
the repository with important pages and reduce the load on the network.

Il. Related Work

An approach called PDFC was used in [3] where the concept of ASCII count was used to resolve the problem of
load on the network, refreshment of repository and bandwidth utilizations. They implement the proposed approach
using Java programming language using Netbeans IDE 7.0.1. The experimental results of PDFC show the detection
of minor to minor change like even a single full stop was also detected. Moreover, load on the network and
bandwidth preservation was also improved to some extent.

In [10], the web page change behavior was checked for 30 days then probability of page change is calculated. The
main objectives of the authors were to analyze the load on the network, page change behavior and protection of
bandwidth. For this purpose they use three things — number of URLS, number of keywords and last modified date.
The results of the proposed approach shows 63% change in page change behavior which straightaway declares the
reduction of 37% load on the network. It also shows reduction in usage of bandwidth by using compression at the
server end.

To reduce the traffic load on the network an uninterrupted crawling process was proposed in [12]. The outdated
pages were avoided by using a three step algorithm. The authors resolve the problems of frequent image changes
by converting image to bit map and calculating i-value of the image. The proposed approach has been implemented
and applied on the contents of a web page. The result of this approach shows the addition of six words in the page.
Divakar Yadav et al. proposed a parallel crawler architecture with Web page change detection in [13]. The main
stress of this paper was to check whether the contents or structure of Web page has been changed or not. The
proposed architecture consists of two main components i.e. multi-threaded server (MTS) and a client crawler. MTS
was responsible for downloading the Web pages whenever requested by the clients. They provide no inter client
communication. Any Web page that had been changed since the last crawl was considered for downloading. A Web
page was considered as changed if any change in page structure, change in text contents, or change in image was
observed. The concept of tree was used to detect the change in page structure. They compared old and new tree
developed for corresponding Web page. If both are same then the pages was compared on change in text contents.
At this stage they considered ASCII value of characters, frequency of terms, count of total characters and distinct
character in the Web page. If again these were also same then the comparison was made on the bases of images.
For this purpose they developed a code for images to determine whether they get any change or not. Generally, a
change in a link to an image hyperlink will be reflected in the label of the hyperlink for that image. But what
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happens if the text does not get any change but the image gets replaced with another image? In this case, it remained
undetected. So, they proposed a formula for detection of change in the image. At the end in their conclusion they
claimed about the achievement of reduction in redundancy of Web pages, reduction in load on the network and
updation of central repository with updated Web page only.
Another focused crawling approach was also used in [14] which can crawl the pages on a specific topic. The
querying policy was applied on the syllabus of computer science. The result of proposed approach shows good
level of precision and relevancy of results.
I1l.  Problem Formulation

The above discussed crawling approaches have the following problems:-

a) lterative nature of repository updation affects the efficiency of the crawler.

b) The use of trees is a very complicated approach and slow in nature.

c) How many times a web pages get changed since the last crawl is not determined in [3][10] while providing

the updated page in SE repository?
d) How many no. of mobile agents are required to be created so that maximum efficiency will be determined?
e) While crawling; if one mobile agent is overloaded and another is free than how to utilize free agent
optimally?
IV. Proposed Parallel Focuse Crawler

The mobile crawlers are sent to the Remote Site (RS) where they can retrieve the document, process them and
remove the unchanged pages. Lastly, the modified pages are compressed and forwarded to the SE. Figure 1 shows
the architecture of proposed Parallel Focused Crawler (PFC). The main components of PFC are Crawler Executor
(CE), Link Extractor (LE), Data Manager (DM), File Creator (FC), De-Compressor, Load Adjuster (LA) and
Crawling Process (CP). Each of these components is discussed below:
(a) Crawler Executer: CE creates required number of mobile crawlers, provide URLSs to it for crawling by taking
the information from Page Change Estimator (PCE) which is available in DM.
(b) Domain Selector: DS takes the URL from URL queue and determines its corresponding domain name like
.edu, .com etc. After this each URL is forwarded to the corresponding DNS queues for further processing. The time
of downloading and size of each document to be crawled may vary from one URL to another URL.
(c) Data Manager: DM is central repository of SE which contains and maintains all the pages crawl by the crawler.
This module has all the modules which are available in Statistical Database of [3].
(d) Page Change Estimator: PCE is maintained at the SE side and is used to predict the dynamic nature of the
page. In short it is used to check the probability of page change. The parameters and method of change detection
used by PCE are same as used by Frequency Change Estimator in [3].

Figure 1: Proposed Parallel Focused Crawler
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(e) File Creator: CE creates one FC for each mobile agent that contains the information about each web page to
be crawl. The remaining contents of FC are same as it available in ODF of [3].

() Link Extractor: LE takes the original web page from De-Compressor and extracts the available links. It then
checks the document corresponding to the extracted link is available in the DM or not? If the link is not then it send
this URL to FC for further processing otherwise its time of change will determine whether to send this URL to FC
or not.

(9) Load Adjuster: This module will work on server side. The main task of this module is to adjust the load of
overloaded CP. If any CP has heavy load of crawling and another is free then LA assigns some load of overloaded
CP to other CP which is currently free. Further, if CP download the web page and detect any change in the
downloaded web page then it will compress the page and then send the page to SE.

V. Working of PFC
The working of proposed architecture of PFC is divided into two cases: (1) When PFC runs for the first time (2)
When PFC starts re-crawling the Web. Each of these cases is explained with sufficient detail given below:
(a) When PFC runs for the first time: The crawling process is initiated by providing the initial URL and CE
generates an MC for downloading the corresponding webpage. Dispatcher then gives this URL to URL queue
available in the RS. The Domain Selector (DS) takes the URL from the URL Queue and determines the domain of
the URL by using Domain Name Server. It then stores it in the Domain Name Server Queue (DNS Queue)
corresponding to the domain. Numbers of DNS Queue are equal to the number of domains. Then CP extract the
document corresponding to the URL. Then this webpage is forwarded to the LA module where ASCII value of the
web page is determined. When there is no ASCII count available with the MC then LA assumes that it is a new
document so it will download the document without any comparison. At the SE side document will be received by
the De-Compressor which will decompress the document and sent one copy of it to DM and one copy to LE for
further processing.
(b) When PDFC starts re-crawling the Web: Once the process of crawling is initiated, as discussed in Case (1).
The URLSs extracted from the first webpage are checked whether they are already traversed or not. If they are not
traversed earlier then Case 1 is repeated otherwise they are forwarded to the FC. FC will check whether the
probability of change is reached or not. If it is yes then CE generates MC and sends the URL and associated code
to the URL queue via Dispatcher. DS places it into its corresponding DNS Queue. The downloaded web page given
to the LA to calculate and compares the old and new ASCII count of the web page. If both old and new ASCII
count is found same then the webpage is rejected otherwise it compresses the webpage and sends it to the SE. This
process is repeated until all the DNS Queue becomes empty.

VI. Conclusion
This paper has proposed an architecture to resolve the problems related to the Parallel Domain Focused Crawler. It
combines parallel and focused crawling techniques to reduce the load on the network. Further it will also help to
maintain the fresh and up to date pages in the central repository of SE. Moreover this architecture will also be
helpful in bandwidth preservation. The proposed architecture has the characteristics like Full Distribution,
Scalability, Load Balancing and Reliability. All these parameter is easy to achieve because PFC provides only
refreshed page(s) and forward them on the network in compressed form.

VII. Future Work

The author continually exercising on improving the proposed architecture. But, prior to implementing it several
issues like crawling communication between different processes, load adjuster and better compression technique
need to be identified so that better results can be achieved.
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