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Abstract : The demand for the internet and world wide web users has been raising rapidly. The clients are experiencing web access
delays very often. So, the technology claims for best latency tolerance technique. The existing latency tolerance technique failed to
provide good adaptability to the change of client’s browsing interest. The reduction of hit ratio results a huge delay of web page
retrieval. This paper proposes remedy for the traditional approaches. Caching is used for lessening the latency as well as bandwidth
provision for the distribution of web documents to the user. Our methodology for caching uses Enhanced bloom filter vector, MD5
pre fetching data by considering bandwidth consumption and QOS parameters.The proposed algorithm successfully exploited the
idea of performance guarantying reduction of latency.Whenever an URL is requested by the client for the first time, it is provided
by the server and is stored in the cache simultaneously. When the same URL is requested again, it is directly retrieved from the
cache so that the time for delivery from the server is reduced and hence the overall latency is minimized. In our system, Signal R
technique is used, where the cache data is shared among co-operative users. The hub connection among the co-operative users
initiated by creating a server. Advanced Encryption Standard (AES) is used to encrypt and decrypt the data amid the co-operative
users. This effectively reduces bandwidth consumption, thereby decreases network traffic and less congestion. By fetching

recurrently retrieved documents from the nearby proxy cache reduces the access latency considerably minimized.

Keywords: Message Digest (MD5), Quality of Service (QOS),Advanced Encryption Standard (AES),Signal R, Caching ,Pre
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Introduction

Web has been becoming a primary mean of
information in recent years having WWW as a huge, widely
distributed, global information service centre for news,
advertisement and consumer information. Cache pre fetching
technique is a method for improving the hit ratio and for the
expedition of user’s visiting speed. Deduction of the forth
coming page accesses of a client based on its past accesses is
performed by Predictive Web pre fetching. [1]

Data carriers which provide mainstream service to
mobile users is being shown great interest from both academia
and industries as mobile devices are gaining popularity. A
mutual normal element of such service is the boost of
information accessibility to offer excellent versatile
information benefits in briefest conceivable time. Data
caching is a frequently used technique for maximization as it

is effective in lessening access latency and reducing network

4

traffics. However, as data caching is concerned as a service for
the facilitation of mobile accesses, there are two main
limitations on caching replacement policies that would
characterize the next generation mobile services. Unlike
classic network caching, cache replacement policy is cost
driven in the network, where classic network caching is
capacity-oriented. This is because there is no limitation on the
cache capacity as far as network-based caching is concerned
and if the user is able to afford, the size of cache as resource
can be literally infinite based on the cost model. Secondly, as
opposed to classic network caching, whose design is typically
to exploit the spatial and temporal localities in access
sequences, the data caching in the cloud is usually required to
facilitate the mobile accesses that often exhibit spatial
temporal trajectory patterns[2].

Studies related to big data reveal that above 93% of

human behaviour, including data item accesses in network
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services on both time and space aspects can be predicted and
hence data caching highly requires this type of technique. The
cache policy design on the utilization of these resources in a
cost-effective way can be determined using the above
knowledge.LRU and LFU are capacity- oriented replacements
which are mainly designed for the maximization of cache hit
ratio where the addition of newly requested item in the Cache
is made effective by selecting the target item for elimination.
When a hyperlink is clicked in a web page, the process of
retrieving the selected file takes a lot of time. Since a
document viewing program plays a role in changing one page
to another in the document. Things get worse, as every access
of web should reach a server passing through physical network
such as web proxies and firewalls. It is delayed by the network
and the server based on the factors such as current load,
bandwidth, inherent latencies and others. Most of the uses feel
the current browsing time as high concerning multimedia
retrieval Electronic Commerce and software access[3].
The whole mechanism of web caching for the temporary
storage for web data are bundled between client and the
servers. Client's requests or monitored by the cache and a local
copy of the requested item is stored. When the same item is
requested by another client, it is then provided from the local
copy rather than sending the request of the server. Hence, by
the reduction of total number of requests, web caching
minimizes the overall bandwidth consumption. This makes the
server load lesser by sending possibly minimum number of
requests to the server. Sorting popular objects and making a
local copy also greatly diminishes the latency problem.
As popular objects are sorted, a smaller travel distance of
these locally copied objects ensures faster browsing
experience to the clients since caching can be done
everywhere including personal machines, servers and
telecommunication companies, thereby reducing the overall
network traffic [4].
Related Work

The current work we have done is mainly aiming the
reduction of web latency by the usage of MD5 algorithm, Pre
fetching and Signal R techniques which are sequentially
implemented for the effective working of the cache system. In
our proposal,when the URL is given as input, we divide it into

two parts as domain name and path. Message digest algorithm

of four rounds MD5 Algorithm is achieved by appending
padding bits, appending length initializing buffer and
processing the message in blocks. This conversion of
hexadecimal values intro binary values of 256 bits is made to
take place. The obtained bit patterns are compared with the
obtained Bloom filter array. Followingly, we check the
similarity between them which ensures that it is already
present in the cache. Hence the bits don't want to be stored in
the Bloom filter array. If not, we should add those bits in the
Bloom filter array after checking whether the current bit is 1.
The relevant Bloom filter array, if it is 0, then changed to 1.
Otherwise nothing is changed and the needed webpage is
requested.

In our work, LRU integrated with FIFO method plays a vital
role. If the requested data is provided by the cache, bit count
increases and the URL's weight is incremented by 1 thereby.
Or else, miss count s are added. This weight gets reduced
eventually based on the result of the timer. By the time, the
cache gets full and a new URL enters, the minimum weighed
URL is removed. FIFO and LRU are related to each other.
Calculation of cache hit ratio is made. Here we frequently
check for the consistency of the cache. If the status code is
found to be 1 while checking, there is a need for it to be
modified. The requirements of updating the database is based
on the status code results. Enhanced Bloom filter method
along with which application is also used in prefetching.
Timer changes the weights and the containment of links in
URL is also calculated. User log determine the links to be
downloaded and the number of links are decided by the
bandwidth. The maximum of links that can be stored is 5. If
the pre fetch area doesn't contain the link requested, the least
web link already present is deleted. It is replaced both in pre
fetching and in cache. The data of the link is added in the
cache database with their respective weights.

First section explains the Enhanced Bloom Filter and
its working. Second one deals with pre fetching technique.
Third section describes the optimal cache replacement
algorithm. Fourth Section defines the working and importance
of Signal R with AES encryption and decryption to send and

receive cache data among co-operative users.
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l. ENHANCED BLOOM FILTER FOR WEB
CACHING

The main work of Bloom filter is to offer
data structures supporting set membership queries with usage
of less amount of space based on probabilities. This was
proposed by Burton. H. Bloom in 1970. This filter gives
probable of determining a set that can offer false positives
saying a non-inserted element as a member of the set. But they
don't result in false negatives (Determining an element has not
inserted that is truly present in the set) Hence, Bloom filters
are useful in different work types that include sets and lists.
Inserting elements to the sets and Membership Testing
whether the respective elements is a member of the probability
set representation is the basic work of Bloom filter.
Fundamental Bloom filter has no support for element
rejection. But, there are several extensions available which can
be implemented to make it possible. The size of the filter
represents the precise level of the Bloom filter. The number of
elements inserted to the set is determined by the amount of
hash functions present in the filter. Chances of Membership
Testing operation resulting in false positive outputs gets
higher when elements added in Bloom filter gets higher[5].

Bloom filter was coined by Border and
Mitzenmancher. On using a list or sets at premium spaces
usage of Bloom filter is relevant, where it is possible to less
the severity of false positives[6].

Enhanced Bloom filter are more efficient when
compared to other set representation data structures such as
binary search trees, tries (Exception Handling), hash tables, or
simple array or linked lists of the entries. Here we use bloom
filter array for web caching. The URLSs that are requested by
the client is basically added in the cache of the browser, if it is
found to be frequently used.

The whole process can be categorized into two main
steps
e Insertion operation

e Membership Testing

Firstly, the elements that are in the set S should be
inserted into the bloom filter array of m bits. Let the elements

be X1,X2,Xs....... X, Where n is the number of elements. This

makes it easier for Membership Testing whether the element is

present in the set or not.

Insertion operation

The elements in the set S are added to the bloom
filter array after vyielding corresponding hash keys of
individual elements by the use of hash functions such as MD5,
SHA1 & CRC32[7]. Here we are using single hash function
named MD?5 algorithm to the divided domain name and path.
The usage of single hash function greatly reduces the
occurrence of false positives, where the usage of multiple hash
function for insertion of elements in bloom filter array leads to
high possibility of false positives. It is obvious that there will
be no false negative outputs either by multiple hash function
or single hashing.

Here, for instance if element x needs to be inserted in
the bloom filter array, it has to be hashed by using MD5
algorithm which can be represented as hy(x;), where k is the
hash function. Hashing the element using MD5 algorithm
involves the generation of hexadecimal values by sequentially
applying the following series of methods [8].

Appending padding bits: The element x, which initially is a
URL is converted into bits. Now, at the end of the ‘b’ bit
message, a single ‘1’ bit is added so that the message becomes
divisible either to 448 or to 512.

Appending Length: In case, the obtained output is a multiple
of 448, it has to be made divisible to 512, which can be
achieved by means of addition of 64-bit representation.

Buffer Initialization: This is a process of dividing the b bit
outcome of the previous step into a four-word buffer (A, B, C,
D) each being 32-bit registers. These registers are made usage
of in 128-bit message digest derivation. They are initially
hexadecimal and in low order bytes

Processing the message: The message is processed as 16
words with four auxiliary functions and various processing of
steps yield the needed output. The plain text is now changed to
cipher text and the message digest is obtained as an output [9].

We convert the obtained hexadecimal values into
binary values which can be finally inserted into bloom filter,
where the bits are initially zero. After adding the elements in
the set, those ‘0’ bits on the corresponding positions will

eventually become ‘1’ based on the inserted element.
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Membership Testing
We check the similarity between them which ensures
that it is already present in the cache. Hence the bits don't want
to be stored in the Bloom filter array. If not, we should add
those bits in the Bloom filter array after checking whether the
current bit is 1. The relevant Bloom filter array, if it is 0, then
changed to 1. Otherwise nothing is changed and the needed

webpage is requested.

Data: x is the object key to insert into the Bloom filter.

Function: insert(x)

Forj:1..kdo

/* Loop all hash functions k */

i« hi(x);

if Bi==0 then
/* Bloom Filter has Zero bit at positioni */
Bi«1;

end

end

Algorithm 1: Pseudo code for Bloom filter insertion

Data: x isthe object for which membership & tested.
Function: ismember|x) returnstrue or false tothe membership test
m+—1;
=1
whilem==1and j=kdo

T4 hef);

if B.==0 then

m+0;

end

jeiel;
end

return m;

Algorithm 2: Pseudo code for Bloom member test

In our work, LRU method plays a vital role. If the requested
data is provided by the cache, bit count increases and the
URL's weight is incremented by 1 thereby. Or else, miss count
s are added. This weight gets reduced eventually based on the
result of the timer. By the time, the cache gets full and a new
URL enters, the minimum weighed URL is removed. FIFO
and LRU are related to each other. Calculation of cache hit
ratio is made. Here we frequently check for the consistency of
the cache. If the status code is found to be 1 while checking,
there is a need for it to be modified. The requirements of

updating the database is based on the status code results.

Bloom filter method along with which application is also used
in prefetching. Timer changes the weights and the containment
of links in URL is also calculated. User log determine the
links to be downloaded and the number of links are decided by
the bandwidth. The maximum of links that can be stored is 5.
If the prefetch area doesn't contain the link requested, the least
web link already present is deleted. It is replaced both in
prefetching and in cache. The data of the link is added in the

cache database with their respective weights.

I1. Prefetching

Prefetching refers to the process in which the data
from the permanent memory is readily transferred to the
temporary Storage for later use. The data that are to be
transferred to the temporary memory is cleverly selected from
the user history. Offline prefetching is also feasible even when
the client is not online and not browsing the internet till the
machine of the user is online. Studies say that caching along
with the prefetching can make the advantage twice when
compared to the pros of using caching alone. URL graphs
have been used for prefetching technique, where the common
possible ways through hypertext system is assumed by the
help of graphical characteristics of the HTTP links. Even
though this method used by prefetching effectively
retrieves the recently or commonly used documents,
sometimes rarely used URLs may also be prefetched. The
history of the user plays the major role in the web prefetching
process.

On examining the history data of the user, is the
pattern of the used URL address is found that address A is
followed by address B in many instance, if once A is
requested B is automatically prefetched. The relationship
between the URL's or the URL that is to be prefetched after
the access of a respective URL is determined by every edge
between a pair of vertices which is represented by a URL
graph. The possibility of the address B to be requested right
after request of address A is based on the weight of the edge
from A to B. These most weighted edges are found out from
the graph by a search algorithm to predict the address to be
prefetched. Commonly accessed data items are very

effectively prefetched by approaching URL graphs.
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But, till date, prefetching a new accessed or never
used URL is impossible with the found ways of approaches.
The existence of some unused URL in the anchor texts may
cause the internal cache have some unwanted documents
present in it. The steps followed by document prefetching
cache are:

1. The LRU algorithm is used at the time the cache

gets fully occupied in order to eliminate the URL that

is lastly accessed.

2. Respective URLS are obtained.

3. Those weights are imported in a negative manner.

4. Imported weights are compared with the minimum

weight threshold.

5. In case, the updated weights are larger than the

minimum, the updating trend should be checked.

6. If the weights are comparatively lesser than the

minimum threshold, this URLs should be eliminated

from the list.

7. When the URL list gets full, 5,6,7 should be

followed.

| Cached Objects 1 | LRU Algorithm Update Weights | 4 URL List
S

URL Extract

Page List Check Weight Threshold |

|
P

7 Check Weight Trend

|

the cache, obviously exposes the never accessed prefetched
URL or documents. The purging threshold limit is set so that it
becomes very easy to determine if a URL should be rejected
from the cache or not. Changed trend is checked at the time it
is found that the threshold is greater than the weight of the
URL. The volatility of the URL weight is shown by the flag
named weight change trend. It indicates whether the weight of
the URL. The negative value indicates the need for the
particular URL to be eliminated as it is of less importance.
The elimination process happens when the list of URLs gets

full. Approximate list size should be allotted based on the type

of the URL. An optimum level of size will be effective as a
unnecessarily large cache size may be filling space and
evaluation time that are not needed and a very small list size
may result in elimination of needed URLs by the prefetching
process. Here the list size is set to 10 and 5 as the purging
threshold in a project. Initial testing helped in the calculation
of purging threshold to be set. These settings are just for
experimental purpose and not standard in any case [10].

Il. CACHE REPLACEMENT POLICY
The key aspect of the effectiveness of proxy caches is a
document replacement algorithm that can yield high hit rate.
While cache placement has not been well studied, a number of
cache replacement algorithms have been proposed in recent
studies. Our proposed replacement algorithm greatly advances
to minimize various metrics, such as hit rate, byte hit rate and
average latency. The LRU integrated with FIFO provided an
optimal solution for web cache replacement policy discussed

below:

Least Recently Used:

One of the cache replacement algorithms that is
responsible for the recently used URLSs to be at the top is the
Least Recently Used (LRU) algorithm. An URL that is newly
accessed is kept at the top of the cache replacing an entry that
is already present. There is a certain limit for the cache to be
full and when the limit is replaced, the least recently accessed
items are removed by the LRU beginning from the bottom of
the cache. This may be the best algorithm currently in use, as
the more accurate results about the accessed URL presented
by LRU are based on "age bits". At the time, when an URL is
removed by the LRU cache algorithm, the "age bit" for every
other URL gets changed. LRU is one of the most common

method in use.

First in First Out:

As in its name, the method if used, the cache is
assisted to eliminate the first block that is firstly accessed,
without taking care of the frequency or the number of times
that the URL was used. Here, in the proposed technique, the
web page that has minimum value of usage is deleted first and
if there are more than one web page with same weight, then

the URL which is firstly accessed is removed. Hence both
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LRU and FIFO are used in the process of replacing the
webpage.
I1l. CACHE DATA SHARING

The primary process of sharing the cache data among
multiple users requires real-time a server. In cache data
sharing we discuss about two techniques:

A. Data transfer using SignalR
B. Sharing Secured data among co-
operative users
A. Data Transfer using SignalR

For better efficiency of web functionality for giving
out cache data uses an ASP.NET SignalR as a library function.
Real-time web functionality has the capability of pushing the
data to clients from the server without client’s permission to
request new data. This makes it more accessible compared to
the existing data transfer. SignalR can be utilized to include
any kind of "real-time" web functionality to your application.
Whereas one-to-one conversation is frequently utilized for
instance, you can complete a lot more. Whenever a client
refreshes a website page to see new information, or the page
executes long surveying to recover new information, it is a
possibility for utilizing SignalR. Cases incorporate dashboards
and checking applications, community-oriented applications,
(for example, synchronous altering of reports), work advance
updates, and real-time forms. Signal R likewise empowers
totally new kinds of web applications that require high

frequency updates from the server[11]

Clients.Client(id).myClientFunc()

My Client Fune()

ver Funet
-
I Hub
b Ilm»' gib Proxy
L=
icati lient Application

c
(HTML/Java script)

Server invocation of client method myClientFunc(

$.connection.myHub.server.myServerFunc()

MyClient Fune()
—
i . Hub
4= L Proxy

Client Application
(HTML/Java script)

Client invocation of server method MyServer| Func()

Fig: Server invocation and Client invocation

From server-side .NET code has server-to-client remote

procedure calls developed by SignalR which is an

unpretentious API that requests JavaScript functions in client
browsers. Signal R also contains API for correlation
management (for instance, connect and disconnect events),
and grouping connections. Signal R holds connection
management automatically and makes you transmit messages
to all linked clients simultaneously, like a chat room. You can
also relay messages to peculiar clients. The connection
between the client and server is Persistent, contrasting a
classic HTTP connection, which is used to recreate for each
communication. SignalR ropes "server push” functionality, in
which server code can request out to client code in the browser
using Remote Procedure Calls (RPC), preferably than the

request-response model familiar on the web today.

¢ SignalR applications can measure out to thousands of
clients with Service Bus, SQL Server or Redis.
e SignalR is open-source, available through GitHub.

Architecture diagram

The following diagram shows the
connection between Hubs, Persistent Connections, and the

underlying technologies treated for transports.

Server-side.NET Application

Hubs API

Persistent Connection API

Transports

Camet
(Long-Held HTTP Requests)

wob Server- Foraver Al "
Sackets Sent Frame Polling
zzzzzz

S

Transports.

Transports.

ion AP

ion AP

Persistent Connection AP

Hubs API

Hubs API

Hubs API

Web Browser Application

NET Client

Phone

Fig: Architecture diagram of SignalR
1. SignalR and WebSocket

SignalR uses the new WebSocket transport
where offered anddecreases back to older transports
where required. While you might definitely transcribe
your application using WebSocket straightforwardly,
using SignalRdenotes extra functionality that would
demand to implement which is already done for you.
Most prominently, this means that you can code your
application to take benefit of WebSocket without having
to concern about forming a separate code pathway for

older clients. SignalR also armours you from worrying
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about updates to WebSocket, since SignalR will remain to
be updated to boost the variations in the underlying
transport, affording your application a reliable interface

across versions of WebSocket.

However,you could indubitably create a
solution using WebSocket alone, SignalRdelivers all of
the functionality you would want to compose yourself,
such as fall back to other transports and reviewing your
application for updates to WebSocket implementations.

2. Transports and fullbacks

SignalR is aconcept over some of the
transports that are mandatory to do real-time work
between client and server. A SignalR connection starts as
HTTP and is then endorsed to a WebSocket connection if
it is accessible. WebSocket is the perfect transport for
SignalR, since it makes the extremely proficient use of
server memory, takes the lowermost latency, and partakes
the most primary features (such as full duplex
communication between client and server).

3. HTML 5 transports

These transports differ on base for HTML 5.

If the client browser does not support the HTML 5

standard, older transports will be used.

o WebSocket (if the both the server and browser
suggest that they can support WebSocket).
WebSocket is the only transport that determines a
truepersistent, two-way connection between client
and server. Yet, WebSocket also has the most
rigorous requirements.

e Server Sent Events, also known as Event Source
(if the browser supports Server Sent Events, which

is mainly all browsers except Internet Explorer.)

4. Comet transports
The following transports are based on
the Comet web application model, in which a browser or
other client upholds a detained HTTP request, which the
server can use to push data to the client deprived of the

client explicitly entreating it.

e Ajax long polling. Long sample does not cause a
permanent connection, but instead polls the server
with a request that stays open until the server
responds, at which point the connection closes, and
a new connection is apply for proximately. This
may initiate some latency while the connection

resets.

5. Connections and Hubs
The SignalR API contains two models for
interconnecting between clients and servers: Persistent
Connections and Hubs[12].

A Connection symbolises a modest endpoint
for transfer single-recipient, grouped, or broadcast
messages. The Persistent Connection API (represented
in .NET code by the Persistent Connection class) gives
the designer direct retrieve to the low-level
communication protocol that SignalR uncovers. Using
the Connections communication model will be
acquainted to developers who consume used
connection-based ~ APIs  such as  Windows

Communication Foundation.

A Hub is a more high-level pipeline built
upon the Connection API that allows your client and
server to call methods on every other directly.
SignalRprocesses the transmitting across machine
limitations as if by magic, permitting clients to call
methods on the server as effortlessly as local methods,
and vice versa. By means of the Hubs communication
model will be familiar to designers who have used
distant invocation APIs such as .NET Remoting. Using
a Hub also permits you to pass powerfully typed
parameters to methods, empowering model binding.
This explains the overall hub connection and the
SignalR working module[13].

B. Sharing Secured among co-operative users
Sharing the secured data among co-

operative users using SignalR technique with AES

algorithm makes it more secured and reliable. SignalR

symbolises a discreet endpoint connection for transferring
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the grouped messages.SignalR renders the extremely
proficient use of server memory, takes the lowermost
latency, and contributes the most primary features such as
full duplex communication between client and server.
Hence SignalR provides an efficient connection between
client and server as well as enables the grouped
connection with clients. In our system, we are inhibiting
the SignalR technique for client to client connection by
enabling the group of multiple clients relate them all to a
group. That group started receiving messages. The co-
operative users are allowed to join in the group.A unique
device id is obtained for the new user who joins the
group. When a request is made to sent data all users in the
group will get the information. Once the data is received
from any one of the users in the group, other user with
same contents will not be received again into the group.
Thus, it avoids the supplication by checking the loom
filter array. When the request is sent and served the
concerned URL is stored in bloom filter array.

Specifically, we are using AES to encrypt the cache
data while sending it to multiple co-operative users.One
of the most crucial aspects that NIST was considered to
choose algorithm it is security. The main reasons
behindhand this was understandable because of the main
intentions of AES was to recuperate the security issues in
the DES algorithm.

AES has the preeminent ability to protect sensitive
data from intruders and is not permitted them to break the
encrypt data. This was Cryptography and Network
Security 2017 achieved by doing a lot of testing on AES
against theoretical and practical attacks.Encryption is a
popular system that plays a key role to protect data from
invaders. AES algorithm uses a precise form to encrypt
data to keep the best security. To do that it hangs on a
number of rounds and within each round comprise of four
sub-process. Every single round consists of the

succeeding four steps to encrypt 128-bit block[14].

Substitute Bytes Transformation
The earliest stage of each round twitches with
SubBytes transformation. This phase is liable on nonlinear S-

box to substitute a byte in the state to another byte.

ShiftRows Transformation

The next step after SubByte that achieve on the state
is ShiftRow. The main purpose following this step is to shift
bytes of the state intermittently to the left in each row to a
certain extent than row number zero. In this course of action,
the bytes of row number remain zero and does not carry out
any permutation.
MixColumns Transformation

Another essential step happens of the state is
MixColumn. The multiplication is pass on out of the state.
Each one byte of one row in matrix transformation multiply by

each value (byte) of the state column.

AddRoundKey

AddRoundKey is the most vivacious stage in AES
algorithm. Both the key and the input data (also referred to as
the state) are structured in a 4x4 matrix of bytes.
AddRoundKey has the proficiency to offer much more
security throughout encrypting data. This process is based on
generating the connection between the key and the cipher text.
AddRoundKey output accurately relies on the key that is
specified by users[15].

The data from cache send from one client to other using
SignalRmethod together with AES encryption and decryption
algorithm. Not only that JSON is an open standard file format
used to reduce the size of the data in the database. In
processing, JavaScript Object Notation or JSON is an open-
standard file format that habits human-readable text to send
out data objects entailing of attribute—value pairs and array
data types (or any other serializable value)[16]. It is a very
common data format used for asynchronous browser—server
communication, containing as an auxiliary for XML in some
AJAX-style systems. Using JSON the size of the data in the
cache can be compressed substantially to increase accessibility
and reliability.
V. Performance Evaluation
Prefetching needs the following metrics to
enormously deplete the access latency. They are Hit rate,
ByteHitRate, Waste Ratio and Byte Waste Ratio.
e HitRate: The proportion of the requested objects aid

since prefetching cache.
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e ByteHitRate: The ratio of the demanded objects
serves from the prefetching cache in terms of size.

e WasteRatio : The percentage of unwanted records in
the prefetching cache.

e ByteWasteRatio: The percentage of undesired
documents in the prefetching cache in terms of size.
The Coverage and Accuracy metrics are also
retained.

e Coverage: It is the measure to estimate the
effectiveness of prefetcher in rewarding the future
object request demand.

e Accuracy: It is the appraise of the total prefetched
objects, truly used to gratify the user needs from the

prefetched objects.

Throughput is the time evaluated in millisecond,
which comprises the total time required for the Log file
cleaning, CLF conversion, Log entries categorization,

Ontology mapping and Prefetching[17].

Threughput {ms
I )

Fig:Throughput Analysis

Categorization efficiency is accomplished only when the
log records are properly classified underneath its domain.
Fig shows the no. of classified domains with the resultant
log entries. This study has 24 fixed domains for

Categorization.
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Fig: Categorization Analysis

Performance of Replacement Policy:

This simulation is to determine efficacy of our cache
replacement policy. The total caching size varies from 3
to 21 Mbytes. Fig. shows comparison results of the hit
ratio for information using LRU. It can be seen that
outperforms LRU for all types of data. Having considered
the drift and significance of continuous data, thehit ratio
of continuous data, especially for the base layer of the
data, is drastically higher than the one obtained by LRU
[18]. Web Log Size
Evaluation measures:

We evaluate the performance of the methods under
aregular traffic and under a flash crowd event (a large number
of requests is provided instantaneously). It should beeminent
that, for all the trials, we have a warm-upphase for the
surrogate servers’ caches. The purpose of thewarm-up phase is
to allow the surrogate servers’ caches toreach some level of
stability and it is not evaluated. The measures used in the
investigates are measured to be themost analytical ones for
performance evaluation. Specifically,the following methods
are used:

Mean response time (MRT).

The expected time for arequest to be gratified. It is
the summary of allrequests’ times divided by their capacity.
Thisevaluate articulates the users’ waiting time in array to
serve their requests. The total response timeresides of many
components, specifically, DNS delay, TCP setup delay,
network delay concerning the userand the server, object
transmission delay, and so on. Our response time
characterization indicates the entire delaydue to all the above-
mentioned components. In thetrials for unvarying traffic, the
results portray thetotal response time, since DNS and TCP
setup delayare negligible, whereas the network delay
dominatesthe object transmission delay. So, it creates no
senseto offer entity figures for these components,and we way
out to the total response time as thedegree of performance for
regular traffic.

Response time CDF
The Cumulative DistributionFunction (CDF) here

signifies the possibility ofhaving response times lower or
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equal to a givenresponse time. The goal of a CDN is to rise
theprobability of having response times across thelower bound

of response times. Replica factor (RF).

CPU time.

To measure the speed of the examiningalgorithms,
since it is a value reported by using thesystem call time () of
the Unix kernel and conveys thetime that the process remained
in the CPU.

Conclusion:

In this paper we proposed a best latency tolerance
technique. The existing latency tolerance technique failed to
provide good adaptability to the client’s browsing interest.
LRU Integrated with FIFO is taken as an appropriate cache
replacement policy. The MD5 processed hex values of the
URL are stored in the enhanced bloom structure. Then we
send this bloom structure to all co-operative users through Wi-
Fi connection using SignalR.SignalR holds connection
management automatically and makes it to transmit messages
which are encrypted by AES algorithm to all linked clients
simultaneously. This greatly enriches the security of the data
during sending it among the co-operative users. It also checks
whether other co-operative users are connected to share their
cache. This makes the clients to fetch the URL from their
cache instead of server. Thus, web traffic and response time
reduced to a great extent. Tests have been conducted to
examine the performance measures of replacement policy. The
effect of prefetching helps to minimize the latency and

response time which in turn has a positive impact on usability.
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