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Abstract: The rapid growth of World Wide Web has caused 

serious performance degradation on the Internet. Web traffic 

has increased tremendously since the beginnings of the 1990s 

and overloading conditions of proxy servers occur repeatedly 

on Internet.  Many people have started calling the WWW the 

World Wide Wait. In order to solve the problem of 

overloading on proxy servers, a new approach by extending 

cache memory close to the proxy server which stores a list of 

the most popular Websites, called the hot-site list, to reduce 

the unnecessary requests reaching to proxy server caches has 

been proposed in this work. These unnecessary client requests 

called the miss requests which cause the proxy caches to store 

copies of the requested information but the copies will not be 

accessed again. If the requests are not available in the hot- site 

list, then the forward proxy will forward the request to the 

original server. This is made possible only when the browsers 

are informed about the list of popular Websites. In this 

research, the extended cache memory on server side is used 

which may be in the form of hard disk to reduce load and 

response time on the proxy server which in turn improves the 

performance of Web. This extended cache memory placed at 

proxy server side. This research also focused on the working 

of the existing Web cache proxy server. 

 

Keywords—Peoxy server, Extended Cache Memory response 

time, Web traffic, Web performance. 

 

I. INTRODUCTION 

 

   With the growth of Web, the user is able to look 

for and retrieve all kinds of information from the network 

without having any awareness about the network. The 

client requests according to their choice and doesn’t matter 

if the requested document is a video clip, an image or the 

information on a computer in the next room or on the other 

side of the world. This leads to huge increase of traffic on 

the backbone of the network. As the use of the Web is 

increasing exponentially, it is been expected that the Web 

traffic will also grows exponentially with raising latency. 

In result the Web traffic increasing regularly and the client 

requests to the proxy servers are also increasing.  

This in turn will increase the workload of the proxy server 

caches and results frequent overloading of proxy servers. 

Due to this overloading on proxies the performance is 

decreasing day by day. Liu et al., [9] states that proxy 

server performance is sensitive to traffic load and when it 

gets overloaded, its performance will degrade quickly. The 

authors in [10] stated that when a proxy gets overloaded, 

there are several connection time-outs which are reported 

as errors. A good solution is to install cooperating proxy 

servers for improving the overall caching performance. 

However, researchers still have to face one major problem 

of extra load and traffic. It has been proposed by Krishnan 

et al., [16] that the extra load could cause up to 300% 

overhead. 

A proxy cache server receives clients request for a 

Web application and if it finds the requested information in 

its cache, it returns the same to the client without disturbing 

the upstream target server. If it is not present in the cache, 

the proxy fetches the object directly from the target server. 

Finally the target server, which has the original file, 

executes it and responds the result to the client through 

proxy server. The usage of proxy caching are supposed to 

reduce network traffic and reduce average latency. Proxy 

caches provide the clients to get quicker access to the 

document that are cached locally. Proxy caches are often 

placed very close to network gateways in order to reduce 

the bandwidth required over costly Internet connections. 

The proxy caches serve many clients with cached Web 

applications from many servers. They are also used to filter 

requests, for example, to prevent Web clients from 

accessing a specific set of Web sites. Proxy cache are 

typically used in saving bandwidth, improve response time 

and increase the availability of static Web based data and 

objects. In this research, an external cache memory on 

proxy side server is proposed to tackle the overloaded 

proxies. By, Meenakhsi and Atul the Web performance 

increases, if the server is near to the request sender [22]. 

Storing the popular Websites in the external cache which is 

placed near the proxy server and need not be forwarded to 

the origin server, the workload of the proxy cache can be 

reduced significantly without affecting the performance of 

the proxy server. In its result, it minimizes the traffic at the 

original server which in turn reduces the response time. 

Hence, it improves the performance of Web.  

Proxy servers are commonly used to allow the 

Internet users to access the Internet within a firewall. It is 

used for security reasons because various companies run a 

special server called "proxy" on their firewall machines. 

These proxy servers usually process the client requests 
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from within a firewall by sending them to the destination 

servers, catch the responses and returning the required data 

back to the clients. Since the identical proxy servers are 

commonly shared by all clients inside of the firewall, this 

leads to the effectiveness of using these proxies to cache 

Web applications. Clients belong to the same organization 

can likely share universal ideas. They would most likely 

access the common set of documents and each client tends 

to browse back and forth within a less period of time. Web 

caching at proxy server not only saving the network 

bandwidth but also reduce access latency for the Internet 

users. 

There are two types of miss requests; good miss 

and bad miss. Good requests will cause the proxy to keep 

copies of the miss objects and the copies will be accessed 

again when requested by clients in future. Bad requests are 

those requests that too cause the proxy to keep copies of 

the miss objects but the copy will not be accessed again 

before it is being ejected from the cache. The 

corresponding stored copies of the bad-miss requests are 

called one-timer objects [17]. The caching of the good-miss 

requests reduces both network load and the response delay 

to the clients. However, bad-miss request cause new 

objects to remain in the cache for a certain period of time 

without being requested again. They could greatly waste 

system resources and degrade the cache performance.  

Web cache proxy server could be the most well-

known techniques for improving the performance of Web-

based system by keeping Web objects that are likely to be 

used again when requested in the future in location closer 

to Internet user. It is placed between the Internet and the 

end-users that act to provide services between end-users 

and the Internet by reducing the number of requests sent 

across the Internet to the original servers [2]. Also, it must 

contain an up-to-date data or fresh data for the popular 

Web sites that frequently accessed by local clients. By 

making implementation in a proxy server, Internet 

bandwidth can be saved and the end-user response time can 

be reduced. 

Before applying Web proxy caching approach the 

following problems can’t be ignored:  

 In traditional architectures every proxy server keeps 

records for data of all other proxy servers. This will 

lead in increasing the size of cache and if cache size 

becomes large then it will be a problem because as 

cache size is larger, it is difficult to manage Meta data. 

[13]  

 Cache Consistency should be verified to avoid Cache 

Coherence problem. Cache Consistency means when a 

client send requests for data to proxy server that data 

should be updated regularly. [5]  

 There must be a limit for number of connections to 

certain proxy server to avoid the problem of 

overloading only one server than the other in case load 

balancer is used. [6]  

 When all the proxy servers keep the records for data of 

all the other proxy servers, this will lead to extra 

overload in the system which already produces 

congestion on all proxy servers.  This extra overload 

due to each proxy server in the system must check the 

validity of its data with respect to all other proxy 

server caches. [7]. 

 

The structure of the paper is organized as follows: 

Section II reviews the related work of the Web proxy 

caching, Section III explains the proposed work of proxy 

server caching using extended cache memory and also 

discussed working of existing proxy servers, in section IV 

the advantage of using extended cache memory at the 

proxy server is discussed. Section V presents the 

conclusion. 

 

II. LITERATURE REVIEW 

 
From the evolution of the Web, its performance is 

the main research area which attracts the researcher to do 

better. In this section, the research work done by few 

researchers is discussed.  Authors of [8] argued that an 

adaptive, highly scalable and robust Web caching system is 

needed to effectively handle the exponential growth and 

extreme dynamic environment of the World Wide Web. 

The system must evolve towards a more scalable, adaptive 

efficient and self-configuring Web-caching system in order 

to effectively support the phenomenal growth in demand 

for Web content on the Internet.  

According to Liu et al. [9] , there work states that 

proxy server performance is sensitive to traffic load, and 

when a proxy is overloaded, its performance will degrade 

quickly. In contrast, J. Almeida et al [10] show that when a 

proxy is overloaded, there are various connection time-outs 

which are reported as errors. A standard solution is to 

install cooperating proxy servers for improving the overall 

caching performance. However, researchers following this 

line have to face one major problem; extra load and traffic. 

Tiwari et al. [13] devised an algorithm for 

Distributed Web Cache concepts with clusters of Proxy 

Servers based on Geographical Region.  Although the 

strategy provides load balancing of Proxy Server s 

dynamically to other less congested Proxy Servers. But 

metadata management becomes very difficult and each 

Proxy Server has to maintain the metadata of its 

neighboring Proxy Server. To avoid cache coherence 

problem the metadata has to be updated periodically which 

leads to extra overhead and network traffic congestion. . In 

[21] the author has refined the scheme of [13] to handle 

more delays and frequent disconnections of proxy servers. 

This can result in fastest response to the clients and also 

provide load balancing. Even these schemes suffer from the 

scalability problem. If size of the cluster grows, size of 
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metadata grows as well then metadata at every proxy 

servers can become unmanageable. This problem can be 

overcome by new proposed architecture.  

Chankhunthod et al., in [12] proposed 

Hierarchical Web caching scheme in the Harvest Project, 

that shares the interest of a large number of clients and also 

several countries have implemented this scheme. In this 

architecture caches are placed at the different levels of 

hierarchy and client’s caches are at the bottom level [11]. 

For every miss the request is redirected to the next upper 

level caches in the hierarchy. If the document is not present 

in any of the level, request is forwarded to the origin server 

and on reply path copy of document is maintained at each 

intermediate level proxy server. But this scheme incurred 

many problems such as redundancy of data at each level 

and longer queries delay. 

Atul & Kapil [18] proposed Portable Extended 

Cache Approach (PECA) to store frequently used data at 

client-side in an extended cache memory to enhance the 

computational performance of Web service. The extended 

cache memory may be in the form of pen drive, compact 

disk (CD), Digital Versatile Disk (DVD) or any other 

secondary storage devices. The problem with PECA 

approach used at client-side caches is that it serves the 

cache Internet documents for a single client only from 

many servers.  

Dharmendra Patel et. al., [14] introduced one 

prediction model which predicts sequences of Web pages 

in advance and stores all Web pages in cache memory of 

proxy server when user starts a session and as a result 

access latency to access Web pages can be reduced. This 

prediction model consists of several components to do 

correct prediction. The components of prediction models 

are Pre-processing, User Session Identification, Pattern 

Generation and Pre-fetching. 

Ayaz Ahmad & Atul Garg [24] analyzed various 

techniques to improve performance of Web. Their work 

states that by storing popular documents close to the users, 

caching proxies can save network traffic and reduce Web 

latency. According to Atul Garg et al. [23], the authors 

states that the purpose and methods are changed by using 

the Web from the beginning to this era and they also 

analyze and compare various approaches of Web Service 

Life Cycles which are needed in this era. 

P. Somrutai et al.,  [15] explained that Proxy 

servers have been used widely to reduce the network traffic 

by caching frequently requested Web pages by using Web 

caching. Proxy server acts as an intermediary between the 

Web server and the Web user requesting the Web page. 

The proxy servers try to serve as many requests at the 

proxy server level. Proxy servers first fetch the requested 

Web pages from the origin Web servers and store the Web 

pages in the proxy server’s cache. If a user makes a request 

to a Web page already stored in the cache, the proxy server 

accesses the local copy of the Web page stored in the cache 

and serves it to the user who requested the Web page. The 

proxy server’s cache has limited capacity in terms of size 

of Web pages that can be stored in the cache at any given 

time. Once the cache capacity is reached, the temporally 

stale Web pages in the cache are discarded and replaced by 

newly requested Web pages. The Web pages stored in the 

proxy server cache are managed by the cache replacement 

algorithms. This approach of caching is called as Web 

caching. Web caching has been used to reduce the network 

traffic by caching Web pages at the proxy server level.  

III. PROPOSED WORK 

 

Web caching is the caching of Web documents, such as 

HTML pages and images, to minimize bandwidth usage 

and traffic load on server. A Web cache stores copies of 

documents passing through it; subsequent requests may be 

satisfied from the cache if certain conditions are met. Web 

cache optimization is used to get fast retrieval of user query 

results.  

 

i. Traditional Proxy Server 

The proxy server performance is measured by the factors 

like response time, filtering, handling the http request and 

caching. The main problems in proxies are traffic overload 

and response time, when load increases in local intranet the 

proxy server waiting time becomes higher. The only 

performance constraint that lies within the software is the 

congestion in the network [19]. This is a very common 

problem, which can occur any time in the network. If the 

network is congested and more clients login to the network 

simultaneously, it will degrade the performance quickly.  

Proxy cache: A proxy cache is installed near the Web 

users. In the presence of a proxy server, there is no direct 

connection between the client and the target server. Instead, 

the client contacts to the proxy server and sends requests 

for resources such as a Web document, Web page or a file 

that actually resides on a remote server. The proxy server 

takes this request by fetching the required resources from 

the remote server and forwarding the same to the client. 

The proxy cache intercepts and handles all the requests for 

Web applications from a Website. If the requests are not 

available in the cache, the proxy gets these requests from 

the Web server itself. The key benefits of proxy caching are 

to reduce network traffic and reduce average latency. The 

proxy server offers a cache for all users so that commonly 

accessed content can be retrieved across the Internet once 

and then shared with many clients, improving network 

usage.  

Due to the increase of Websites and increase in 

the number of Internet users, the network traffic increases 

which in result causes huge overloading on proxy servers. 

This huge overloading might result in the loss of data 

packets and also diminish the speed of the Internet. This 

indicates that the target server gets overloaded most of the 

time. The diagram of basic working proxy server is shown 

in figure 3.1.    
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Figure 3.1: Basic Working of Web cache proxy server 

Origin 

Server 

Client 

Proxy 

Server 

Request  Request  

Response 
Response 

As shown in the figure 3.1, whenever the client 

connects to a Web proxy server and makes a request for the 

resources that actually reside on a remote server, the proxy 

server forwards this request to the target server on behalf of 

the client, so as to get the requested information and deliver 

it back to the client. It plays an important role in copying a 

Web objects close to the clients and maintain the Web 

objects up-to-date. So the clients do not have to get the 

objects from the actual server.  

 A caching proxy can improve response times; 

reduce network traffic and the effective bandwidth 

available to end-users by returning local copies of objects 

at any time [3]. A cache replacement policy is implement in 

caching proxies including Least Recently Used (LRU), 

Least Frequently Used (LFU), and Hyper-G to determine 

when Web objects have to be removed from their archive 

[1][3]. Basically, LRU policy works to remove the 

documents that have not been accessed for the longest time 

whereas LFU policy acts to delete the documents that are 

least frequently asked by end-users [4]. At last, Hyper-G 

performs by removing the documents, which are LFU, and 

if it found there are two items that have identical LFU and 

then it will delete the one that is LRU. If the two 

documents that have identical LFU and LRU, Hyper-G will 

perform task to remove one that is larger [4]. 

Atul & Kapil [18] proposed Portable Extended 

Cache Approach (PECA) to store frequently used data at 

client-side in an extended cache memory to enhance the 

computational performance of Web service. Client side 

caches are built to cache Internet Web applications for a 

single user from many Web servers. The extended cache 

memory may be in the form of pen drive, compact disk, 

Digital Versatile Disk or any other secondary storage 

devices. The below figure 3.2  [18] shows the extended 

cache memory at the client side, which can be a pen drive, 

compact desk or any of the storage device that provides the 

path to the clients request. In this proposed technique the 

heavy data in the form of images, videos or audio resides in 

the client side and this information is fetched from the local 

machine in the particular Web application. In this 

technique, this heavy data or information did not move 

from server to client, which saves network load and 

improve the Web performance. Further this information is 

updated at the client side automatically whenever network 

load permits. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ii. Scenario of traditional Proxy Server 

There are three scenarios that involve in Web caching 

technology including cache-hit and cache-miss (see figure 

3.3). When the request from the clients found the fresh 

copy of data on the cache and sends it directly to the 

clients, it is called Cache hit [2]. While, cache-miss happen 

when the request from the clients could not find the fresh 

copy of data that is requested on the cache. The next job is 

proxy server will get the copy from the origin server, save 

it on the cache for further usage and send it to the clients 

[2]. From user prospective, as a result of cache-hit, the 

response time is faster than cache-miss, because when the 

cache-miss happened the proxy server has to perform task 

to find the fresh data to origin server and send it to the user. 

 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2: Extended cache memory at client side 
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Figure 3.3: Scenario of Web cache proxy server [6] 
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iii. Extended Cache Memory at Proxy Server 

The proposed new approach of proxy server cache is based 

upon two major factors which reduces the performance of 

the existing proxies, that is, traffic overload and response 

time. With the traditional method the cache memory at the 

proxy server is updated automatically when the new 

requests of the clients. The automatic change in the cache 

memory at the server side can cause a problem. For e.g. in 

a university there is a proxy server. In the university, the 

administrative staff and faculty have to access few common 

sites daily. So, these are in the cache of proxy and the 

proxy respond to the clients. In case, if other peoples say 

students, guests uses more sites other than common sites 

used by the staff, then the cache of proxy will be updated. 

Next time, if the staff will send a request then it may 

possible the proxy have to send that request to the main 

server for the response. This case may happen in the 

current era. To, overcome on this problem, the authors in 

[18] proposed a portable external cache memory at the 

client side and their results showed better results. But, the 

basic problem with their work is that their approach can be 

used individually.  

In this proposed work an extended cache memory 

is placed at proxy server side which serves multiple clients. 

The high level view of the proposed approach of proxy 

server cache is shown in figure 3.4. Here the external cache 

memory placed at the proxy server which stores the most 

frequently accessed Websites by the local clients. When a 

proxy server receives a request from the client, it 

immediately checks the external cache memory to know 

whether the requested document in its cache is available or 

not. If the object is available, it will be immediately sent to 

the client. Otherwise, a proxy server forwards the request to 

the remote Web server and the requested document is in 

turn sent to the client when it is received. In this process, 

the traffic overload at the proxy cache and response time to 

the client can be reduced. The main objective of new 

approach is to place the frequently accessed Websites close 

to the Internet users so that they can be visited in less time. 

The frequently used websites are almost very large sites for 

example online shopping sites such as www.flipkart.com 

consisting of multimedia data such as large images, videos 

and other information which takes longer time to download 

for the client.  

According to the author in [20], some statistics, for 

example, 30-50% of requests are satisfied for a fairly large 

site which handles 2000 requests from 60 clients each day 

and 25-35% of requests are satisfied even for a small site 

with a few hundred requests from 20 clients per day. 

 

 

 

 

iv. The Working Flow of proposed Proxy Server 

 

The flowchart of the proposed proxy server is designed 

with help of the figure 3.4. The flowchart is described in 

the following steps.  

Step 1: Web client sends a request for the Web application. 

Step 2: The proxy server receives the request.  

Step 3: If the request is valid, it performs the searching 

operation in the cache memory.  

Step 4:  If the request is not valid, an error message is sent 

to the client.  

Step 5: Proxy server checks the frequently requested data in 

the extended cache.  

Step 6: If requested data is available in it, then immediately 

responds to the client. 

Step 7: If the requested data is not in the extended cache 

memory, proxy server forwards the request to the origin 

server and then sends to the client. 

Step 8:  The heavy data which is available in the extended 

cache is updated automatically without disturbing the client 

at the proxy server. 

 

IV. ADVANTAGE OF THE PROPOSED WORK 

 

The  new  proposed  model of  proxy server  has  the  

following advantages  than  the  previous existing proxy 

servers.   

 

  Handling HTTP requests: The proxy server handles 

multiple HTTP requests from the clients.  

   Faster delivery of Web objects to the end user. 
The clients get the requested information in a less time 

without waiting for a longer time.  

   Cashing is one of the few mechanisms that are 

preventing the Internet from overloading. By already 

storing frequently accessed sites in the extended cache 

memory, it significantly reduces the network traffic on 

target servers; this automatically reduces the 

Figure 3.4: High level view of proposed Proxy Server. 
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consumption of bandwidth. It also gives the 

appearance of a faster response time and save 

employees time and connectivity Expenses.    

   The proposed approach reduces the workload on the 

origin Web server by caching requested data locally on 

the proxy servers over the Internet. 

 

V. CONCLUSION 
 

In this paper, a new approach is proposed for reducing the 

overload on the proxy server and minimizing the response 

time in the Web caching system. By using the extended 

cache memory such as hard disk at the proxy server cache 

having popular sites stored in it which are frequently 

visited by the clients can improve the performance of the 

Web. In its result, Web performance can be better as 

compared to the traditional proxy server. Therefore, traffic 

on the proxy server gets reduced and the clients can access 

the requests in a minimum response time and can achieve 

the higher cache hit rate at the proxy server. 
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Figure 3.5: Flowchart of the proposed Proxy Server 
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