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ABSTRACT As with growing technological research and advancements, information on the web is increasing vastly and ex-
ponentially. Every second we have increase in valuable information. But information retrieval on time is challenge 

for survival with abundance of data on web and different user perspective. While searching out for some data, unlimited or limited based on 
the search, thousands or hundreds of results were appear as result. As far user time is precious and he or she might be impatient to look or go 
through each and every page listed. Search engine basically helps us getting track of information user wants to access and are interested in. It 
tracks the information based on user preferences and sort results within some specified time frame according to relevancy of user preferences. 
The top results are the main attraction for user which is a big challenge as there are number of technologies that lists out the relevant informa-
tion according to user preferences as fast as possible. Crawling is one of such an important underlying technique that makes the search engine 
more effective, reliable and useful. Web Crawlers are techniques that traverse through web searching and fetch out the pages for relevant and 
preferable information inside specific subject area from millions, billions or trillions of web pages on internet. 

INTRODUCTION 
With technological growth and advancement of the World-
Wide Web poses unpredictable challenges for general-pur-
pose crawlers and search engines. A focused crawler or topi-
cal slacker is a web crawler that attempts to download only 
web pages that are related to a pre-defined or given set of 
keywords. Topical crawling generally assumes that only the 
keyword is given, while focused crawling also assumes that 
few labeled keywords of required and not required pages 
are available. A focused crawler is also described as a crawler 
which returns web pages relevant for a given keyword in the 
web. A focused crawler has the following main components:

A way to determine if a particular web page is relevant to 
the given keyword, and A way to determine how to pro-
ceed from a known set of pages.

An early search engine which deployed the focused crawl-
ing strategy was proposed in [1] based on the intuition that 
relevant pages often contain relevant links. It searches deeper 
when relevant pages are found, and stops searching at pag-
es not as relevant to the keyword. Unfortunately, the above 
crawlers show an important drawback when the pages about 
a keyword are not directly connected in which case the crawl-
ing might stop pre-maturely. The attempt to apply business 
process modeling and mining technique to analyzing online 
knowledge sharing activities [2]. An initial ontology design 
and the architecture of a distributed information system that 
they were implementing [3].Among the discovered knowl-
edge; sequential-pattern mining is used to discover the fre-
quent subsequences from a sequence database. Most research 
handles the static database in batch mode to discover the de-
sired sequential patterns [4].The proposed framework, which 
we call structural generative descriptions moves.

The structural time series representation to the probability 
domain, and hence was able to combine statistical and struc-
tural pattern recognition paradigms in a novel fashion [5].

The learned about the typical behavior of terrorists by applying 
a data mining algorithm to the textual content of terror-related 
Web sites. The resulting profile was used by the system to per-
form real-time detection of users suspected of being engaged in 
terrorist activities [6]. They implemented a prototype system of 
the focused crawler - a keyword-specific news gathering sys-
tem which was prepared for comparative experiments on dif-
ferent similarity measures with the anchor text [7]. Malicious 
adversaries could deviate arbitrarily from their prescribed pro-
tocols. Secure protocols that are developed against malicious 

adversaries require utilization of complex techniques. Clearly, 
protocols that can withstand malicious adversaries provide 
more security [8]. Domain-specific internet portals are growing 
in popularity because they gather content from the Web and or-
ganize it for easy access, retrieval and search [9]. 

The URL analysis models of the existing focused crawler, and 
also their pros and cons, then they proposed a URL analysis 
model based on the improved genetic algorithm, in which the 
selection operator, crossover operator and mutation operator 
are optimized [10]. Distributed and dynamic nature of Web re-
sources is a major problem for search engines maintain up-to-
date index of the Web content as they have to crawl the Web 
periodically. A focused or keyword-driven crawler is a spe-
cific type of crawler that analyzes its crawl boundary to find 
the links that are likely to be most relevant for the crawl while 
avoiding irrelevant regions of the Web [11]. They compared 
different data mining methods and techniques for classifying 
students based on their Moodle usage data and the final marks 
obtained in their respective courses [12]. Effective relevance pre-
diction can help avoid downloading and visiting many irrel-
evant pages, they proposed a new learning-based approach to 
improve relevance prediction in focused Web crawlers [13]. The 
usage of internet is immense on a large scale for the past many 
years. Especially more than 90% of people are using search en-
gine. People are using search engine largely for their keywords 
[14]. Because of the complex Web structure, most approaches of 
focused crawling employ a local search algorithm, which will 
only search pages in a sub-graph of the Web. And the multi-
keyword feature of Web pages makes it difficult to determine 
the relevance of a Web page [15]. An overlay-based parallel 
data mining architecture, which executes fully distributed data 
management and processing by employing the overlay net-
work, can achieve high scalability [16]. A program that travers-
es the Internet by choosing relevant pages to a predefined key-
word and neglecting those out of concern [17].They proposed 
an UBFC (URL rule based focused crawler) algorithm based on 
a double-crawler framework (an experimental crawler and a fo-
cused crawler) [18].

WORKING OF WEB
To view a Web page on the World Wide Web [19], the pro-
cedure starts by typing the URL into a Web browser, or by 
following a hyperlink to that page. The Web browser then 
gives some messages in order to fetch and display it. First, 
the server-name of the URL is resolved into an IP address 
that uses the domain name system, or DNS. This IP ad-
dress is used to send data packets to the Web server. 
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The browser then requests the resource by sending an 
HTTP request to the Web server at that given address. In 
the case of a common Web page, the HTML text of the 
page is requested first and then parsed by the Web brows-
er, which will then make requests for images and other 
files. All this searching within the Web is performed by the 
special engines that are known as Web Search Engines [20].

TECHNIQUE OF HOW SEARCH ENGINE PRE-
SENTS INFORMATION TO THE USER INITIATING A 
SEARCH
When you ask a search engine to get the desired information, it 
is actually searches through the index which it has created and 
does not actually searches through the Web. Different search en-
gines give different ranking results because not every search en-
gine uses the same algorithm to search through all the indices. 

THE QUESTION IS WHAT IS GOING ON BEHIND 
THESE SEARCH ENGINES AND WHY IS IT POSSIBLE 
TO GET RELEVANT DATA SO FAST?
The answer is web crawlers. The web crawler is a software 
program that traverses the web by downloading the pages 
and follows the links from page to page. Such programs are 
also called wanderers, robots, spiders, and worms. The struc-
ture of the World Wide Web is a graphical structure, i.e. the 
links of a page are used to open other web pages. Internet is 
a directed graph, web page as node and hyperlink as edge, 
so the search operation is a process of traversing the directed 
graph. By following the linked structure of the Web, we can 
traverse a number of web-pages starting from a seed page. 
Web crawlers are used to create a copy of all the visited pag-
es for later processing by a search engine that will index the 
downloaded pages that will help in fast searches. Web search 
engines work by storing information about many web pag-
es, which they retrieve from the WWW. These pages are re-
trieved by a Web crawler. Web crawlers are programs that use 
the graph structure of the web to move from page to page.

It is a simplified Web crawler in Figure 1. According to Figure 
1, a Web crawler starts from a URL called the Seed URL to visit 
the Internet. The Page Downloader gets a URL from URL List 
to download the page and gives page to the Link Extractor. The 
Page Downloader checks whether to download pages or not. As 
the crawler visits these URLs, the Link Extractor identifies all the 
hyperlinks whether they are according to the requirements and 
transfers them to the URL Filter, and finally stores the results 
into URL list. The Crawling Parameter Assistor provides the pa-
rameter setting for the needs of all parts of the crawler.

Web crawler was internet’s first search engine that has per-
formed keyword searches in both names and texts of the 
page. It was developed by Brain Pinker-ton, a computer 
student at the University of Washington [22].

Figure 1: A simplified web crawler [21]

TYPES OF SEARCH ENGINES
The search engine belongs to 3 different categories and all 
are unique. All are having different rules and procedures 
.There is basically 3 types of search engines [20, 23].

Crawler Based Search Engine
Such search engines uses crawlers to categorize the web 
pages. Crawlers visit a Web Site to find information on 
internet and store it for search results in their databases. 
Crawler finds a Web page, downloads it and analyzes the 
information presented on web page. The web page will 
then be added to search engine’s database. When a user 
performs a search, the search engine will check its database 
of Web pages for the keywords the user searched. The re-
sults are listed on the pages by order of which is closest. 

Human-powered Search Engine
Such search engines rely on humans to give information 
that is indexed. Only information that is submitted by hu-
mans is indexed. This type of search engines are mostly 
used at small scale and rarely used at large scale. A Di-
rectory uses human editors that decide the site belongs to 
which category. They place Websites in ‘directories’ data-
base. By focusing on particular categories, user narrows the 
search to those records that can be relevant. 

Figure 2: Directories of a search engine [24].
 
Hybrid Search Engine
Hybrid search engines use a combination of both crawler 
based results and directory results. It differs from tradition-
al search engine such as Google or a directory based search 
engine such as yahoo in which the programs operates by 
comparing a set of metadata. Examples of hybrid search 
engines are: Yahoo, Google. 

DEFINITION OF WEB-CRAWLER
A web-crawler is a program or automated script which 
browses the World Wide Web in a methodical and au-
tomated manner. To move from page to page web crawl-
ers uses the graphical structure of the Web [20, 25]. Such 
programs are also called wanderers, robots, spiders, and 
worms. The World Wide Web has a graphical structure, i.e. 
the other pages are opened by traversing the links given in 
a page. 

Actually Internet is a directed graph, web page as node 
and hyperlink as edge, so traversing the directed graph is 
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the search operation. Web crawlers are programs that ex-
ploit the graph structure of the web to move from page to 
page. However `crawlers’ itself doesn’t indicate the speed 
of these programs, so they are known as fast working pro-
grams [26].

A SURVEY OF WEB CRAWLERS 
The original Google crawler [19, 28] was developed at Stan-
ford. Topical crawling was first introduced by Menczer. 
Focused crawling was first introduced by Chakrabarti et al. 
[27, 29] A focused crawler has the following components: 
(a) How to know whether a particular web page is relevant 
to given keyword, and (b) way to determine how to follow 
the single page to retrieve multiple set of pages. A search 
engine which used the focused crawling strategy was pro-
posed in [30] based on the assumption that relevant pages 
must contains only the relevant links. So it searches deeper 
where it founds relevant pages, and stops searching at pag-
es not as relevant to the keyword. But, the above crawlers 
are having a drawback that when the pages about a key-
word are not directly connected the crawling can stop at 
early stage. They keep the overall number of downloaded 
Web pages for processing [31] to a minimum while maxi-
mizing the percentage of relevant pages. For high perfor-
mance, the seed page must be highly relevant. Seed pages 
can also be selected among the best results retrieved by the 
Web search engine [32, 33].

A standard crawler followed a breadth first strategy. If the 
crawler starts from a webpage which is n steps from a tar-
get document, we have to download before all the docu-
ments that are up to n-1 steps from the starting document.

A focused crawler identifies the most relevant links, and ig-
nores the unwanted documents. If the crawler has to start 
from document that is n steps from target document, it 
downloads a subset of the documents that are maximum 
n-1 steps from the starting document. If the search strategy 
is optimal, then the crawler takes only n steps to discover 
the target.

A focused crawler efficiently seeks out documents about a 
specific keyword and guides the search based on both the 
content and link structure of the web [26]. A focused crawl-
er implements a strategy that associates a score with each 
link in the pages it has downloaded [34, 35 and 36].  

Figure 3: a) Standard Crawling b) Focused Crawling
 
A topical crawler ideally downloads only web pages that 
are relevant to a particular keyword and avoid download-
ing the irrelevant pages. So a topical crawler can predict 
the probability that a link to that page is relevant before 
actually downloading the page. A predictor can be the an-
chor text of links; and this approach was taken by Pinker-

ton [37]. Menczer et al. [38] show that simple strategies are 
very effective for short crawling, while techniques such as 
reinforcement learning [39] and evolutionary adaptation 
gives the best performance for longer crawling. Diligent et 
al. [40] use the complete content of the pages that are vis-
ited already to get the similarity between the query and the 
pages that have not been visited yet. Guan et al [41] pro-
pose a new frontier prioritizing algorithm which efficiently 
combines link-based and content based analysis to evaluate 
the priority of an uncrawled URL in a queue.

Approaches to focused crawling are Best first approach, 
Info spiders, Fish search and Shark search. In Best first ap-
proach, [42] we have given a Frontier of links and the next 
link is selected on the basis of some priority or score. So 
every time a best available link is opened and traversed. 
Info spiders use neural networks. Info Spiders [43, 44] is a 
multi-agent system for online, dynamic Web search. Fish 
search [45] is based on the assumption that relevant pages 
must have relevant neighbors. Thus, it searches deeper on 
the documents that are found relevant to the search query, 
and do not search in “dry” areas. 

In Fish-search algorithm Internet is treated as a directed 
graph, webpage as node and hyperlink as edge, so the 
search operation is the process of traversing directed graph. 
For every node we judge whether it is relevant, I means 
the node is relevant and 0 for irrelevant. So all the rel-
evant pages are assigned the same priority value. The list 
of URLs which is maintained are having different priority, 
the URL which are at the front of the list are more superi-
or, and will be searched sooner than others. If relative page 
is found, it stands for that the food has been found by the 
fish. However Fish Search algorithm has some limitations, 
so a powerful improved version of Fish Search algorithm is 
developed known as- Shark Search [46]

In this algorithm, the improvement is that instead of the 
binary (relevant/irrelevant) evaluation, it returns a “fuzzy” 
score, i.e., a score between 0 and 1 (0 for no similarity and 
1 for perfect “conceptual” match) rather than a binary val-
ue. In shark search we have found a threshold value which 
can determine the relevance of the page. However, Best 
first crawlers have been shown better results in case of info 
spiders and shark search and other non-focused breadth 
first crawling approaches. So, best first crawling is consid-
ered to be the most successful approach to focused crawl-
ing due to its simplicity and efficiency.

WORKING OF BASIC WEB CRAWLER
The basic working of a web-crawler can be discussed as 
follows:

1.	 Select a starting seed URL or URLs.
2.	 Add it to the frontier.
3.	 Now pick the URL from the frontier.
4.	 Fetch the web-page corresponding to that URL.
5.	 Parse that web-page to find new URL links.
6.	 Add all the newly found URLs into the frontier.
7.	 Go to step 2 and repeat while the frontier is not emp-

ty.
 
Note that it also depicts the 7 steps given earlier. Such 
crawlers are called sequential crawlers because they follow 
a sequential approach.

PARALLEL CRAWLERS
The size of the Web grows exponentially, so it is very dif-
ficult to retrieve the significant pages of the Web from a 
large number of web pages by using a single sequential 
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crawler. Therefore, multiple processes are run by the search 
engines in parallel to perform the task of getting relevant 
pages, in order to maximize the download rate. We call 
this type of crawler as a parallel crawler. Parallel crawlers 
as the name indicates work parallel to get the pages from 
the Web and add them to the database of the search engine 
[48].

Each parallel crawler have its own database of collected 
pages and own queue of un-visited URLs. Once the crawl-
ing procedure finishes, the collected pages of every crawler 
are added to the database of the search engine. Parallel 
crawling architecture no doubt increases the efficiency of 
any search engine.

CRAWLING TECHNIQUES [21]
Distributed Crawling
The size of web is a single crawler process even if it is a 
multithreading process will be insufficient for large search 
engines that have to fetch large amount of data in a very 
less time. When a single crawler is used all the fetched data 
passes through a single physical link. By distributing the 
crawling makes the system scalable and easily configurable 
and also makes the system fault tolerable.

Focused Crawling

The goal of a focused crawler is to seek out pages that are 
selective and are relevant to a desired keyword. Therefore a 
focused crawler can predict the probability that a link to a 
particular page is relevant before actually downloading the 
page [38]. The performance of a focused crawler depends 
on the richness of links in the specific keyword being 
searched. The keywords are specified not using keywords, 
but using the documents, focused crawlers try to “predict” 
whether or not a target URL is pointing to a relevant web 
page before actually fetching the page. In addition, focused 
crawlers visit URLs in an optimal order such that URLs 
pointing to relevant and high-quality Web pages are visited 
first, and URLs that point to low-quality or irrelevant pages 
are never visited. This leads to significant savings in hard-
ware and network resources, and helps to keep the crawl 
more up-to-date.

Figure 4: Focused Crawler working process [49]
 
Seed pages fetching subsystem
From the given seed keywords, the system searches them 
on a search engine. The result which is returned by search 

engine consists of a huge set. The top N (N<500) URL’s are 
probably relevant to the keyword. The crawler uses these 
top N URLs as seed URLs and from these URLs, it fetches 
the seed pages.

Figure 5: Fetch seed pages by seed keywords and example 
URLs [49]
 
Relevant keywords generating subsystem
If the documents are mostly relevant to the keyword, 
then it is easier to find the relevant keywords from them 
and this subsystem is designed to find relevant keywords 
from those documents For each word Ti in document, first 
the term frequency tf is counted by the system, and then 
retrieve its document frequency df and finally computes 
weight. Weight (i).The top N (N<50) highest weight key-
words are outputted as keyword keywords set.

SIMILARITY COMPUTING ENGINE
When a crawler fetches a new page, it needs to judge the 
page whether or not the page is relevant to the keyword. 
The document D is that web page which has to be judged. 
The query Q is a set of searched keywords. The computing 
result is Similarity Sim (Q, D) and its float value is between 
0 and 1.We have set a threshold as a standard for judgment 
of document relevance. If the value is higher, the precision 
of retrieved pages relevant to the keyword would be high-
er. But the recall would be lower. 

Figure 7: Similarity Computing Engine [49]
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CONCLUSIONS
Web crawlers are the program that uses the graphical 
structure of the Web to move from page to page. A fo-
cused crawler is a crawler that targets a desired keyword 
and gathers only a relevant Web page which is based upon 
predefined set of keywords and do not waste resources 
on web pages that are not relevant. Best-first search is the 
most popular search algorithm used in focused crawlers. In 
best-first search, URLs are not just visited in the order they 
are present in the queue; instead, some rules are applied to 
rank these URLs .But we see there are multiple URLs and 
keywords on a single web page. So the time complexity 
of web page increases and it negatively affects the perfor-
mance of focused crawling which also affects the relevancy 
score which describes that the web page is relevant for par-
ticular specified keyword decreases.
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