
Abstract
The rapid growth in internet users, the load on world wide web 
for accessing the web pages is also increasing. So it may affect the 
accessing speed of web crawler as well as its overall performance. 
In this paper, we have focused on the problem regarding to 
performance of crawler, which have been affected because of 
increasing users load on world wide web. Here the two major 
terms have defined for web pages, firstly the URLs, which hold 
the address and secondly, URLs size, which have been considered 
in bit. There is no doubt that because increasing the growth rate 
of work automation, the work load though internet users are also 
increasing highly. For this particular problem, the architecture of 
cluster computing has been described, by which the URLs can be 
distributed for balancing the load on web crawler and improving its 
performance.  By this architecture of web crawler based on cluster 
computing, it can be simply defined that how URLs distribution is 
helpful and efficient for achieving high performance of crawler.
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I. Introduction
Web crawler simply works as mediator between users and world 
wide web, which processes the user’s request for accessing the 
according to their needs. Web crawler is also known with other 
names such as web spider, web robot, website ripper or extractor 
etc. It is a programming of computer, which is used to browse 
the web pages from www in methodologically and proper way. 
The processes for accessing the web pages are called crawling 
or spidering.  Many sites, in particular search engines, use 
crawling as a means of providing up-to-date data. Web crawlers 
are mainly used to create a copy of all the visited pages for later 
processing by a search engine that will index the downloaded 
pages to provide fast searches. Crawlers can also be used for 
automating maintenance tasks on a Web site, such as checking 
links or validating HTML code. Also, crawlers can be used to 
gather specific types of information from Web pages, such as 
harvesting e-mail addresses. 
A Web crawler can be defined as the type of scriptable program, 
or software agent. The main objective of it is to generate the list of 
visited URLs, called the seeds. As the crawler visits these URLs, 
it identifies all the hyperlinks in the page and adds them to the list 
of URLs to visit, called the crawl frontier. URLs from the frontier 
are recursively visited according to a set of policies. The World 
Wide Web (WWW) or the web can be viewed as a huge distributed 
database across several million of hosts over the Internet where 
data entities are stored as web pages on web servers. The data on 
the Web is varied, mostly unstructured and not catalogued and 
their logical relationships are represented by hyperlinks.
Some interesting methods proposed in recent years are those of 
Fish Search [1] and focused crawling [2]. The essential idea in 
focused crawling is that there is a short range topical locality on 
the web. This locality may be used in order to design effective 
techniques for resource discovery by starting at a few well chosen 
points and maintaining the crawler within the ranges of these 
known topics. In addition, the hubs and authorities [28] for the 

different web pages may be identified and used for the purpose 
of crawling. The idea in this framework is that resources on 
a given topic may occur in the form of hub pages (web pages 
containing links to a large number of pages on the same topic) 
or authorities (documents whose content corresponds to a given 
topic). Typically, the hubs on a given topic link to the authorities 
and vice-versa. The method in [2] uses the hub authority model 
in addition to focusing techniques in order to perform the crawl 
effectively. Starting with these methods, there has been some 
recent work on various crawlers which use similar concepts [8, 
14] in order to improve the efficiency of the crawl. Other related 
work may be found in [3, 4, 6, 8, 10, 12].
The literature survey shows that a number of modifications 
in the basic crawler have been done to improve the crawling 
speed. According to Netcraft survey in April 2009, the number of 
hostnames has increased by ten times to 232,000,000 than what it 
was in 1995. On the first look, implementation of a web crawling 
system appears to be trivial. However, due to the enormous size 
of the web, its high rate of expansion, its variedness and non 
uniformity, making a web crawler capable of following links and 
downloading web pages as it moves from one website to another is 
a complex task. A good crawler system can be judged on the basis 
of two important parameters. The first parameter is the crawling 
strategy used by the crawler. While there are many existing 
crawling strategies [11] each one with its merits and demerits, 
choice of crawling strategy used is a key factor in deciding the 
scalability of the web crawler. The other important parameter 
is the performance of the crawler within the allotted resources. 
Limitations of primary and secondary memory and network 
bandwidth are the key bottlenecks in the performance of a crawler. 
Also, the size of the Internet is in hundreds of Terabytes.

II. Related Work
General purpose search engines serving as entry points to Web 
pages strive for coverage that is as broad as possible. They use Web 
crawlers to maintain their index databases [12] amortizing the cost 
of crawling and indexing over the millions of queries received by 
them. These crawlers are blind and exhaustive in their approach, 
with comprehensiveness as their major goal. In contrast, crawlers 
can be selective about the pages they fetch and are then referred 
to as preferential or heuristic-based crawlers [10, 13]. These may 
be used for building focused repositories, automating resource 
discovery, and facilitating software agents. There is a vast literature 
on preferential crawling applications, including [9, 12-14, 16, 17 ]. 
Preferential crawlers built to retrieve pages within a certain topic 
are called topical or focused crawlers. Synergism between search 
engines and topical crawlers is certainly possible with the latter 
taking on the specialized responsibility of identifying subspaces 
relevant to particular communities of users. These Techniques for 
preferential crawling that focuses on improving the freshness of a 
search engine have also been defined and suggested [12].
The one of the older web crawlers is web itself [20]. The first 
crawler, Matthew Gray’s Wanderer, was written in the spring of 
1993, roughly coinciding with the first release oCSA Mosaic. 
Several papers about Web crawling were presented at the first two 
World Wide Web conferences. However, at the time, the Web was 
three to four orders of magnitude smaller than it is today, so those 
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systems did not address the scaling problems inherent in a crawl of 
today’s Web. The initial crawlers had to deal with a considerably 
smaller size of the web. Some of the recent crawlers worth 
mentioning are: the first crawler used by Google [22, 26].
During the 2002 Cho & Molina had given the description about 
parallel crawler, which can either be centrally managed or totally 
distributed. In this paper the mention load that distributed crawlers 
are advantageous than multithreaded crawlers or standalone 
crawlers on the counts of scalability, efficiency and throughput. 
If network dispersion and network load reduction are done, parallel 
crawlers can yield good results. Their system utilizes memory of 
the machines and there is no disk access [18].
The proposed concept by Monica about parcahyd, which work 
when the links contained within a document become available 
to the crawler before an instance of crawler starts downloading 
the documents itself, then downloading of its linked documents 
can be carried out in parallel by other instances of the crawler. 
Therefore, it is proposed that meta-information in the form Table 
Of Links (TOL) consisting of the links contained in a document 
be provided and stored external to the document in the form of a 
file with the same name as document but with different extension. 
This one time extraction of TOL can be done at the time of creation 
of the document [25].
An alternative approach Hammer as migrating crawler, which 
works basically for on mobile crawlers. The proposed concept 
in this paper for web crawler, that the crawlers are transferred 
to the source(s) where the data resides in order to filter out any 
unwanted data locally before transferring it back to the search 
engine. This reduces network load and speeds up the indexing 
phase inside the search engine [23].
In the end of twentieth century, Heydom & Najork had proposed 
their concept through their paper Mercator with the basic objective 
for making it scalable and extensible crawler, now rolled into the 
Altavista search engine. The authors of discuss implementation 
issues to be acknowledged for developing a parallel crawler 
like traps and bottlenecks, which can deteriorate performance. 
They discuss pros and cons of different coordination modes and 
evaluation criteria. In brief, they concur that the communication 
overhead does not increase linearly as more crawlers are added, 
throughput of the system increases linearly as more nodes are added 
and the quality of the system, i.e. the ability to get “important” 
pages first, does not decrease with increase in the number of 
crawler processes [21].
The concept through Internet Archive had been focussed for using 
multiple machines to crawl the Web. All processes used in the 
web crawler were assigned up to 64 sites to crawl, and no site 
was assigned to more than one crawler. Each single-threaded 
crawler process read a list of seed URLs for its assigned sites 
from disk into per-site queues, and then used asynchronous I/O 
to fetch pages from these queues in parallel. Once a page was 
downloaded, the crawler extracted the links contained in it. If 
a link referred to the site of the page it was contained in, it was 
added to the appropriate site queue; otherwise it was logged to 
disk. Periodically, a batch process merged these logged “cross-
site” URLs into the site-specific seed sets, filtering out duplicates 
in the process [19, 24].
There is many more methodology and research work related to 
crawler such as learning patterns for web page de-duplication 
present a set of scalable and robust techniques for de-duplication of 
URLs. This techniques scale to web due to feasible computational 
complexity and easy adaptability to the MapReduce paradigm. The 
approaches had been generated before de-duplication approach, 
which was implemented to scale pair-wise rule generation and 

introduced a decision tree based rule generalization algorithm [6].

III. Problem Description
In the web crawler, the big problem issue is its performance, 
which occurs because over loading on the spider because of 
increasing the users on internet at a time. This type of problem 
can be defined during refreshing, accessing or any other work on 
the web pages which can be shown that suppose once the spider 
has downloaded a significant number of pages, it has to start 
revisiting the downloaded pages in order to detect changes and 
refresh the downloaded collection. From the fig. 1, it is clearly 
defined that if the number of will increase then for web crawler 
it is not easy to respond for all application request at a time. So, 
because of it web pages are changing at very different rates and 
the crawler needs to carefully decide what page to revisit and what 
page to skip, because this decision may significantly impact the 
freshness of the downloaded collection. Let consider an example, 
if a web page continue in demand means it is repeating many 
times then, the crawler is responsible to for revisiting the pages 
according to demand in this case. The main challenging issues 
are in web crawler are to improve the performance of the crawler. 
As the known term such as work load as URLs, efficiency and 
many more things related to the existing system as well. There are 
various terms, which affect the performance of web crawler and 
have been described earlier for it. These terms are named such 
as URL Size, Data Size, Robot Exclusion Standard, Netiquette, 
DNS Resolver, Spider Traps, Network Utilization and limitation 
of Operating system. But in this section, we have considered 
and focussed on the problem related to URL size. URLs can be 
defined and measured during the data operation like as storing, 
searching and retrieving a large number of URLs are one of the 
problems in designing large-scale search engines and web spiders. 
The role of search engines is to use the URLs to show the web 
page relevant to user queries, while crawlers have to keep all of 
them in order to check whether a URL has been visited or not. The 
failing situation may occur during accessing the web pages from 
WWW. But some special cases of failure, when the crawler cannot 
download all pages on the web, then the generalized concepts and 
architecture have become necessary for handling such a situation. 
Even the most comprehensive search engine currently indexes a 
small fraction of the entire web. So, it is very important for the 
crawler to keep and take care for selected web pages and to visit 
important pages first according to the priority of the URLs in the 
queue properly, and so that the fraction of the Web that is visited 
must be updated and more meaningful in nature.

Fig.1: Accessing the web pages through WWW by web crawler
As per the concept and objective of web crawler, it is defined that 
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crawler have been used to collect the web pages from the Web 
and then it consumes resources belonging to other organizations. 
For example, when the spider downloads page p on site S, the 
site needs to retrieve page p from its file system, consuming disk 
and CPU resource. Also, after this retrieval the page needs to 
be transferred through the network, which is another resource, 
shared by multiple organizations. The spider should minimize its 
impact on these resources. Otherwise, the administrators of the 
Web site or a particular network may complain and sometimes 
completely block access by the crawler. In this section, the basic 
description problem of crawler, which focus on its performance 
because extra load on crawler because of so much user request, 
have been defined. Here, the next section is specified related to 
improving the performance of web spider by using the cluster 
computing concepts on it. Due to the enormous size of the Web, 
crawlers often run on multiple machines and download pages in 
parallel. This parallelization of crawler concepts work on based 
on clustering of web spider. So, it can often be necessary in order 
to download a large number of pages in a reasonable amount 
of time. Clearly these parallel crawlers should be coordinated 
properly, so that different crawlers do not visit the same Web site 
multiple times, and the adopted crawling policy should be strictly 
enforced. The limited number of simultaneous crawlers the can 
coordinate for significant and efficient communication overhead 
through crawler.

IV. Implementation Issue
In this section, the architectural approach have been described 
for above defines problem issue related to its performance. As 
per the concept of cluster computing, the web crawlers have also 
been clustered with the high speed network for improving the 
performance of crawler. The architecture for clustering the crawler 
is shown in the fig.2. This architecture works according to the 
cluster computing concepts. For better performance the crawler 
the user request in form of the load such as URLs size and URLs 
web page size can be distributed through the defined clustered 
crawler such as Spi-1, Spi-2, Spi-3 etc. The technique to distribute 
the workload through the networking across one or more than 
two node is known as load balancing. This distribution may be 
defined for CPUs, hard drives are other resources for achieving the 
maximum performance, optimal resource allocation, maximum 
throughput and minimum response time and avoid overload.

Fig. 2: Architecture of web crawler by cluster computing
Basic Architectural Approach of web crawler
For handling such problems, all the requested URLs by the users 

have need to manage on prioritizing basis so that the work accessing 
can be easy. As per the concept of cluster it can be defined here 
that the web crawler is based on Beowulf cluster [5]. The cluster 
is a group of workstations that are connected together using a 
network high-speed interconnection. The cluster is connected to 
the Internet through the campus network. The web spider also 
needs to make sure that each node would not fetch the data from the 
same web server at the same time. Should there are several nodes 
running simultaneously, it would increasingly generate heavy 
loads on destination servers. To prevent this problem and achieve 
the condition for accessing web pages from same server at same 
time, a sophisticate and efficient technique called phase swapping 
is proposed [27]. This technique does not only prevent the overload 
of the web servers, but also largely reduced the number of URLs 
the spider has to manage in any given time. 
The shown fig. 2 have been described as basic concept of clustering 
and its working is like any parallel program, where every crawler 
as form of node likes Spi-1, Spi-2, …, Spi-n in the cluster needs 
to communicate and synchronize to each other. Every node 
has to exchange the URLs belonging to other nodes. Clustered 
web spider can be implemented in C#.Net on Windows XP 64 
operating system. It consists of five main components such as 
URL Manager, Data Collector, Data Processor, Storage manager 
and Communicator. The URL manager is responsible on all about 
URL handling. Each URL Manager in a node keeps track of a 
smaller disjoint of subset, compared to the other nodes. The data 
collector enqueues the URL list sent from the URL Manager. 
It takes care of collector threads to fetch the data from the web 
servers. The data processor sits between the Data Collector and 
the storage manager. Any action that needs to be performed on 
the web data is taken there. The storage manager compresses and 
decompresses, storing and retrieving the data. The data from the 
web pages are compressed and then packed together into a large 
file. So, it can reduce the URL size. Since URLs can be distributed 
to different clustered node. So for distributing these URLs, URLs 
must be in sorted form according to condition. However, a new 
URL is on the fly discovered and it is impractical to sort out the 
URLs list every time a new URL is discovered. 
These services and architectural concept for load balancing 
as URLs can usually be achieved by a dedicated program or 
hardware device. Now, according this result analysis, it is clear 
that performance of web crawler can be increased and improved 
by using the concept of this architecture based on the cluster 
computing architecture. 

V. Conclusion
The issue for improving the performance of the web crawler have 
been described by the clustering concepts. By this paper, the 
performance issues and its implementation have been discussed 
for a cluster-based web crawler. The defined architecture and 
its methodology for applying on the crawler, can give a better 
performance. According to the given concepts about the objective 
of this paper, it is clear that web crawlers are a central part of 
search engines, and details on their algorithms and architecture 
are kept as business secrets. When crawler designs are published, 
there is often an important lack of detail that prevents others from 
reproducing the work. So, it is helpful for user to achieve quick 
result by with distribution of URLs on clustered crawlers as well 
as for load balancing. 
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VI. Future Work
As, the defined concepts for web crawler and improving its 
performance by the cluster computing architecture have been 
defined here. It has not limited area for improving. There are 
many more techniques and terms may be considered for crawler.  
These methods for the web spider can be further improved, 
which indicates that crawling is a well-studied problem. Firstly 
the various factors and its related issues can be used to improve 
the performance of web crawler. Since, there are at least as many 
open questions as there are resolved ones. Even in the material 
we have covered, the reader has likely noticed many open issues 
for future work like Parameter tuning, Retiring unwanted pages, 
Holistic crawl ordering, Integration of theory and systems work, 
Deep web, Vertical crawling, Crawling scripts, Personalized 
content, Collaboration between content providers and crawlers. 
According to the objective of this paper these various factors and 
methods for improving have lots of scope and opportunities for 
future correspondence. 
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