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Abstract. With the rapid growth of network technologies, various web services 
have been developed for providing information. Therefore, search engines 
become popular to obtain the useful data. It is critical to efficiently acquire the 
data from huge data pool in the Internet; especially the number of web pages is 
increasing dramatically. In this paper, we propose an efficient approach to 
browse web data by leaping up web pages. In addition, the proposed approach 
using web preloading and cache technologies to enhance the performance of 
accessing web page. The simulation results show the proposed approach can be 
useful for browsing and searching data in the Internet. 
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1 Introduction 

With the rapid growth of network technologies, network bandwidth has been 
enhanced dramatically. In the current generation of information explosion, an amount 
of data and information have to be abstracted and viewed in the limit time; especially 
on Internet. The number of web pages growth by billion each year. Not only the 
number of web pages is increasing, but also the complexity of web page is increasing. 
From 2003 to 2011 the average web page grew from 93.7K to over 679K, over 7.2 
times larger [1]. During the same eight-year period, the number of objects in the 
average web page more than tripled from 25.7 to 85 objects per page. It is obvious 
that the web design is toward more complicated. Actually, the sitemap of a current 
web site is deeper and wider than former design. However, such complicated design 
leads to people browsing web page inefficiently. People may need to go through the 
whole page or several hyperlinks to retrieve the required information or reach the 
desired page. Browsing the content of a hyperlink, people have to click the hyperlink 
and wait to download the new page according the URL of the hyperlink. Therefore, it 
is inefficient if people need to reach the required page by click several hyperlinks.  
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In the past few years, web search engine has become the daily tool for people. 
People rely on such tool to retrieve information from Internet. However, the current 
web searching engines concentrate on improving the search accuracy, and the search 
results are listed as link by link according to the sequence of page ranking. In the 
duration of using search engine, the most of time is to check the web pages of the 
links. Sometimes, people have to click many links and view many pages to get to  
the page they need. It is time-consuming that people have to look at every hyperlink 
and the brief of the content of the web page linked by the hyperlink.  

The user-interface design of current browsers, such as IE [2], Chrome [3], FireFox 
[4] and Safari [5], only present the web page by the URL. Therefore, user should view 
each web page by clicking hyperlink. These browsers are unable to provide efficient 
interface for uses to browse web pages. In addition, the web page has to be 
downloaded before showing on the browser. It is critical to decrease download times 
of web pages and reduce Internet traffic. To make document caching is a necessity for 
the increasing demand for World Wide Web (WWW) services [6, 7, 8]. To make 
efficient use of caching, an instructive conclusion has to be made as to which 
documents are to be ejected from the cache in case of cache saturation.  

In this paper, we propose a novel mechanism to efficiently browse web pages by 
downloading web pages in parallel and leaping web pages. In this mechanism, the 
web pages are preloaded before browsing these pages. Otherwise, these preloaded 
pages are presented on the browser, and users can watch these pages by scrolling 
them. The simulation results show the proposed approach can be useful for viewing 
and searching data in the Internet. 

2 Method 

Nowadays, surfing on the Internet is the important part of life for most of human 
being. However, most of surfing time is wasted in looking for the real useful 
information. The huge amount of information exist on the Internet, also the huge 
amount of junk information exist as well. A search engine can be a filter at the first 
level to present the potential disserted data in first few pages. Generally, a well-
designed search engine is able to decrease seeking time. However, more and more 
web designers have used the keyword skills to push their websites at the top of the 
searching results for specific search engines.  To reduce the download times of web 
pages and Internet traffic is a pivot for current web browser. Therefore, we propose a 
framework including a novel user-interface style and web caching mechanism to 
achieve this goal. The proposed user-interface, called “leaping-up”, is to efficiently 
browse large amount of web pages by scrolling pages arbitrarily. The idea of leaping-
up style is to present the web pages linked by the hyperlinks that are listed in the 
current web page. User can view these web pages without clicking hyperlinks. The 
web pages are presented as in a stack. Figure 1 demonstrates the web pages presented 
by leaping-up style. To implement the proposed framework, we use the agent server 
to pre-download the web pages. Then, these pages will be transferred to user from the 
agent server. User can go to next web page in the stack by scroll backward the scroll-
wheel of mouse and vice versa. Therefore, user can exactly find the required web 
page without guessing among hyperlinks. Figure 2 shows the use of leaping-up style.  
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Fig. 1. Web pages are presented by leaping-up style 

The leaping-up style consists of web cache mechanism and leaping-up 
presentation. In the back end, the web page linked by each hyperlink is been 
preloading by web cache technology when the main web page is loaded. In the front 
end, user is able to view the preloaded web pages by scrolling the scroll wheel even 
by fingers.  

Only leaping up web pages cannot improve the performance of browsing data 
dramatically. The proposed web caching approach is used to enhance performance of 
leaping-up interface. Figure 3 presents this approach. When user input the key words 
and submitted the search request, the search results, such as hyperlinks and short 
contents, are listed in rows. Through leaping-up, all of these web pages behind 
hyperlinks can be viewed by scrolling mouse wheel. Hence finding the exact web 
page from huge amount of hyperlinks is easier than only text data. In addition, people 
sometimes only remember a specific picture in a web page, and people cannot find 
this web page by the links or short text. Leaping-up style is useful to present data in 
Internet and provide the efficient browsing performance. 

3 Performance Evaluation 

Without web caching technology, the behavior of the proposed framework in 
downloading web pages is similar to download pages in parallel but not smart. 
Actually, these related pages are downloaded simultaneously by following the 
sequence of hyperlinks shown in a page. The performance of the traditional browser 
is proportion to the network bandwidth which is shown below, 
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where pi is the size of the ith page and b is the network bandwidth. The performance 
of the proposed framework can be evaluated for two parts: page preloaded time and 
the page download time for scrolling pages. The preloaded time is  
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Fig. 2. The use of leaping-up style 
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where B is the bandwidth of agent server. The page downloading time for the agent 
server is  
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where pagent is the size of the page from agent server and m is the number of the 
scrolling time. When the caching mechanisms is added in the proposed framework, 
the computing time is  
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where chit is the cache hit rate. When B is xb and then the enhancement of the 
proposed framework is  
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Fig. 3. Web caching technology for browsing results by using search engine 

 

Fig. 4. The enhancement of the proposed framework with various cache hit rate 
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The enhancement of the proposed framework is illustrated in figure 4 that is based on 
the network bandwidth for end user and agent server is 10Mbps and 45Mbps, 
respectively. The x axis is the cache hit rate and the y axis is enhancement of 
performance by the proposed framework. Obviously, the proposed framework is 
useful for enhancing the browsing data, especially at 80% cache hit rate. 

4 Conclusion 

With the rapid growth of the Internet, huge amount data exist on the Internet. Thus, it 
results in the difficulty to searching information from such big data pool. In this 
paper, we propose a novel mechanism to efficiently browse web pages by 
downloading web pages in parallel and leaping web pages. From the performance 
evaluation, the proposed framework can enhance the efficiency of browsing data on 
the Internet. 
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