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Abstract : The World Wide Web (WWW) has grown exponentially in the past few years. Consequently, there is
an ever-increasing demand for network bandwidth. One way to optimize network bandwidth usage is to
implement a caching system which stores previously fetched files at a location close to the Web user, thereby
allowing the user to experience reduced response time, and also potentially allowing network bandwidth to be
conserved. This research work has proposed an enhanced server side Web cache algorithm which has improved
the hit ratio and has reduced the cache miss. Web caching and prefetching are the most popular techniques that
play a key role in improving the Web performance by keeping Web objects that are likely to be visited in the
near future closer to the client. Web caching can work independently or integrated with the Web prefetching.
Web caching systems can lead to significant bandwidth savings, higher content availability, reduction of client
latency and increase in server scalability and availability.
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. Introduction

A Web cache is a mechanism for the temporary storage of Web documents, such as HTML pages and images, to
reduce bandwidth usage, server load, and perceived lag. A Web cache stores copies of documents passing
through it; subsequent requests may be satisfied from the cache if certain conditions are met. Web caches have
an important role in the reduction of server loads, client request latencies, and network traffic. Web caching is a
well-known technique for reducing access latencies and bandwidth consumption. As in caching systems, a
replacement policy is necessary for determining when and what to evict from the cache and many proxy caching
algorithms have been proposed and evaluated. This chapter analyzes the distribution of current Web contents
and re-evaluates various proxy cache replacement algorithms including LFU, LRU and MRU. Web caching is
different from traditional caching in different ways. An important difference is that the size of Web objects is
not uniform, and the transfer time costs are not identical. Due to the increased Web usage and its development, a
huge amount of network traffic prevails in present Web services. It is very much essential to reduce this traffic
for utilizing the Internet facilities in an efficient manner. Web caching improves the overall performance of Web
and its related services.

I1. Cache consistency mechanism
In general, cache coherence (also cache coherency) refers to the consistency of data stored in local caches of a
shared resource. When clients in a system maintain caches of a common memory resource, problems may arise
with inconsistent data. This is particularly true of CPUs in a multiprocessing system. Referring to the "Multiple
Caches of Shared Resource" shown in Figure 4.1, if the top client has a copy of a memory block from a previous
read and the bottom client changes that memory block, the top client could be left with an invalid cache of
memory without any notification of the change. Cache coherence is intended to manage such conflicts and
maintain consistency between cache and memory.
Figure 2.1 shows the representation of multiple caches of shared memory. A coherency protocol is a protocol
which maintains the consistency between all the caches in a system of distributed shared memory. The protocol
maintains memory coherence according to a specific consistency model. Older multiprocessors support the
sequential consistency model, while modern shared memory systems typically support the release consistency or
weak consistency models.

Coherence

Figure 2.1 Multiple caches of shared memory
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I11. Design of Server Side Proxy Caching
A Server-Side Proxy Caching (SSPC) is one that acts as an intermediary for requests from clients seeking
resources from other servers. A client connects to the proxy server, requesting some service, such as a file,
connection, Web page, or other resource available from a different server. The proxy server evaluates the
request according to its filtering rules. For example, it may filter traffic by IP address or protocol.

<l 'y

..... ’ Predmn

Log Engine

request | request o Request . .
PrmﬁSSiﬂg P Pl'ﬂf&tdllflg

‘ < Module t— _ Rule
== response response depository
WEb P + v -~ [

Client : XY hints
erver
Web object Web
depository Server

Figure 3.2 Architecture of server side proxy caching

If the request is validated by the filter, the proxy provides the resource by connecting to the relevant server and
requesting the service on behalf of the client. A proxy server may on its own alter the client’s request or the
server's response, and sometimes it may serve the request without contacting the specified server. In this case, it
‘caches’ responses from the remote server, and returns subsequent requests for the same content directly.
Figure 3.2 shows a server side proxy caching which operates with many features such as reduced network
traffic, reduced latency time, reduced load on Web server and saving of processing power. This architecture also
inherently helps faster browsing of Web pages with the use of least number of grade page replacement
algorithms. This server is successfully implemented with a few numbers of clients but it could be implemented
for more of them. As mentioned before, it is more reliable, more advantageous than the existing one which uses
the old data structures concept. It can work in a larger network and also maintains load balancing. This Server
Side Proxy Caching system is executable under any platform and with any number of clients.
The proposed proxy server has been properly designed. The proxy server has provided rich information and
Web server may deliberately send all possible prefetching hints with various levels of confidences to the proxy.
Without any control, a proxy will prefetch every implied object into its cache, and despite is the confidences of
some prefetching rules may be low.
IVV. Server side Web cache algorithm

The keys of proposed Web caching have three aspects:

e Algorithm of routing requests

e  Algorithm of replacing documents

e Algorithm of updating documents

Table 4.1 Server Side Web cache algorithm
WHILE there is a page p Cache in the current window w
Serve first such p and mark the page
Shift w if possible
IF all pages in the cache are marked
Unmark all the pages
Evict randomly an unmarked page in the cache
Fetch and mark the first page in the current window and
Serve
8 Shift the current window w

~NOoO O~ WNE

This algorithm, focused on the second aspect, is algorithm of replacing documents. With the study of the
characteristics of Web caching going further, algorithms of replacing documents based on the statistics of
collected Web data are proposed. Each of this considers one or more of the following factors is its scheme:
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Document reference frequency

Document reference recency

Document size

Strong or loose consistence of documents
Replica documents in different proxies
Non-replica documents in different proxies.

Efficient schemes combine more than one of factors in their implementation of Web cache. Some algorithms

consider different cache architecture to improve caching performance, such as a fully-connected network of N

cache. The Web cache algorithm’s hit ratio for different values of the fetch unit is shown in Table 4.2. It is clear

that the hit ratio of the proposed algorithm has improved gradually for different number of units and fetches.
Table 4.2 Hit ratios for different values of the fetch unit

Fetch Unit Number of fetches Hit ratio
1 4496503 0.372
2 3473175 0.515
3 3099268 0.567
4 2964553 0.586
5 2861390 0.600
10 2723683 0.620
20 2658159 0.629
40 2527111 0.640

V. SIMULATION RESULTS
The proposed system has performed all experiments on a PC with Pentium IV and 1 GB RAM,
under the Windows XP using DOTNET. Comparison of hit ratio for client browser caching, client side proxy
caching and server side proxy caching is shown in Table 4.3. It is clear that the hit ratio of the proposed server
side proxy caching has improved compared to the existing methods.
Table 5.1 Comparison of Cache Misses for CBC, CSPC and SSPC

Number of Number of cache Number of cache Number of cache % of Cache misses
fetches misses for CBC misses for CSPC misses for SSPC reduced
4496503 5198 5084 4134 18.3
3473175 4644 4351 3876 20.5
3099268 4148 3922 3529 21.7
2964553 4014 3776 3130 23.2
2861390 3891 3613 2868 24.5
2723683 3707 3482 2689 26.3
2658159 3563 3314 2435 271.7
2527111 3459 3198 2217 29.1

Table 5.1 shows the comparative analysis of cache misses for CBC, CSPC and SSPC with
different number of fetches. For the proposed SSPC, cache misses has reduced gradually for different number of
fetches made.
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Figure 5.1 Performance comparisons of CBC, CSPC and SSPC with number of fetches
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Figure 5.1 shows the performance comparisons of CBC, CSPC and SSPC with different number of fetches

made. It is clear that the number of Cache Misses for the proposed SSPC algorithm has been reduced by 18.3%,

20.5, 21.7, 23.2, 24.5, 26.3, 27.7 and 29.1 respectively for different number of fetches made. As it is shown in

Table 4.3, the number of cache misses for SSPC method is smallest compared with the existing methods.

The SSPC method is different from the previous strategies, a nondeterministic approach. This strategy uses

randomized decisions to remove and replace an object from the cache. It does not need special data structure for

inserting or deleting object and is simple to implement. It’s a great advantage is that it can be evaluated and
different simulation runs will give different results.
V1. PERFORMANCE OF WEB CACHING

There is a desire to improve upon Web caching systems as they can affect the performance of the Web today.

This includes:

e Reducing the cost of connecting to the Internet: Traffic on the Web consumes more bandwidth than any
other Internet service, and so, any method that can reduce the bandwidth requirements is particularly
welcome, especially in the parts of the world in which telecommunication services are much more
expensive than in the U.S., and in which service is often provided on a cost per bit basis. Even when
telecommunication costs are reasonable, a large percentage of traffic is destined to or from the U.S. and so
must use expensive trans-oceanic network links.

e Reducing the latency of today's WWW: One of the most common end-user desires is for increased speed.
Web caching can help reduce the World Wide Wait, and so research (such as in Web prefetching) that
improves upon user-perceived response times is quite welcome. Latency improvements are most noticeable,
again, in areas of the world in which data must travel long distances, accumulating significant latency as a
result of speed-of-light constraints or by accumulating processing time by each system over many network
hops, and likewise increasing the chance of experiencing congestion as more networks are traversed to
cover such distances. High latency as a result of speed-of-light constraints is particularly taxing in satellite
communications.

VII. CONCLUSIONS
This paper has analyzed various types of Web caching methods and implemented Server Side Proxy
Caching (SSPC) Web cache algorithm in order to reduce the cache misses and increase the hit ratio. The
various design issues of Web caching algorithms such as load balancing, cache miss, transparency,
scalability and cache coherence are analyzed. The performance of the proposed algorithm is compared with
the existing methods, namely, Client Browser Caching and Client Side Proxy Caching in terms of cache
misses and the hit ratio.
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