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Abstract: Cooperative communication over wireless sensor
networks is a challenging task and an interesting research issue in
recent trends of senor networks. Even though various approach
available for cooperative communication, performance is always
a main factor. In this paper we are proposing an efficient and
empirical model of cache implementation with efficient routing
mechanism through evolutionary approach. We are using the
metrics of signal strength and channel capacity for
communication cost, instead of simple node weights for accuracy
and efficiency for transmission. Cache implementation improves
the performance by retrieving previously accessed data packets
instead of making an additional round trip.

Index terms: Cooperative = communication, MANET,
Evolutionary algorithm, signal strength, channel capacity

I. INTRODUCTION

Various electronic devices like i phones, Android
phones, electronic books and other usage are rapidly
increasing day by day. In the regular architecture these
devices downloads the content from the content provider
via communication service provider, cost involved can be
paid by the end user or content provider [1][2].

In order to encourage the End-Consumers (EC) to
cache previously downloaded content and to share it with
other end-consumers, a peer-to-peer rebate mechanism is
proposed [3]. This mechanism can serve as an incentive so
that the end-consumers are enticed to participate in
cooperative content caching in spite of the storage and
energy costs. In order for cooperative caching to provide
cost benefits, this peer-to-peer rebate must be dimensioned
to be smaller than the content download cost paid to the
CSP. This rebate should be factored in the content
provider’s overall cost [4].

Due to their limited storage, mobile handheld
devices are not expected to store all downloaded content
for long. This means after downloading and using a
purchased electronic content, a device may remove it from
the storage. For example in Amazon Kindle clients
(iPhone, iPad, etc.) an archive mode is available using
which a user simply removes a book after reading it,
although it remains archived as a purchased item in
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Amazon’s cloud server. Under the above pricing and data
storage model a key question for cooperative caching is:
How to store contents in nodes such that the average
content provisioning cost in the network is minimized.
Since its introduction, the Web has been
constantly growing and so has the load on the Internet and
Web servers. To overcome these obstacles, different
techniques, like caching, have been introduced. Web
caching has proven to be a valuable tool. Three features of
Web caching make it attractive to all Web participants,
including users, network managers, and content creators
[Davison 2001]:
—~Caching reduces network band width usage.
—<Caching reduces user-perceived delays.
—Caching reduces loads on the origin server.
One central problem in Web caching is the cache
replacement strategy. Cache takes place when the cache
becomes full and old objectsl must be removed to make
space for new ones.

Il. RELATED WORK

Cooperative caching has been applied to different
contexts, such as Web caches/proxies and file systems.
These schemes can be categorized as hierarchical,
Directory-based, and hash table-based approaches. Harvest
[4] organizes Web caches hierarchically. A user's request is
forwarded up the cache hierarchy until cache hits at some
level. As a directory-based approach, Summary [5] keeps
directory information of which cache has what content.
When cache miss happens, the request is forwarded to the
cache which contains the requested data potentially. For
hash table based approach, in Squirrel [6], data items or
their location information are cached on the correspondent
home nodes, and the home nodes are assigned and located
using distributed hash tables. Those schemes have been
evaluated and demonstrated performance improvement for
Web accessing. However, these schemes are designed for
Internet caching, which generally considers the cooperation
between dedicated cache servers with high speed network
connections [7][8].

They impose some kind of structure on the
network of cooperative nodes, such as hierarchical, hash-
table based, and directory-based etc., to facilitate the search
of desired data. But for generic MANETS, its dynamic
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topology and inefficient multi-hop communications make it
extremely difficult to maintain information for traditional
structures [9].

In traditional approach of cache implementation

data can be initially requested to server node or destination
node, destination node forwards the data packets to proxy
and then forwarded to requested node. If input node makes
the same request again, it can be retrieved from the cache
instead of requesting the server again. But disadvantage of
the previous approach is, data only available to the node
which made the initial request but not available to the all
nodes. Simple cache not only improves the performance,
efficient routing protocol can increase the performance
along with cache [10].

To realize the optimal object placement under
homogeneous object request model we propose the
following Split Cache policy in which the available cache
space in each device is divided into a duplicate segment
(fraction) and a unique segment. In the first segment, nodes
can store the most popular objects without worrying about
the object duplication and in the second segment only
unique objects are allowed to be stored [11]. The parameter
_in (0 .... 1) indicates the fraction of cache that is used for
storing duplicated objects. With the Split Cache
replacement policy, soon after an object is downloaded
from the CP’s server, it is categorized as a unique object as

there is only one copy of this object in the network. Also,
when a node downloads an object from another SWNET
node, that object is categorized as a duplicated object as
there are now at least two copies of that object in the
network [12].

I1l. PROPOSED WORK

In this proposed architecture we introduced
an evolutionary algorithm for optimal cooperative
communication between the nodes with the parameters
channel capacity and signal strength and cache
implementation for accessing the previously accessed or
transmitted data, it leads to the communication cost
between the nodes, here genetic algorithm finds the optimal
communication cost by applying the process of optimal
chromosome or path selection and mutation operators
between the nodes, after the mutation again calculate the
communication cost between the source and destination
nodes followed by relay nodes

In node communication establishment module

we construct a general node to node communication
through the socket programming, Every node can
communicate with each other .data packet can be
transmitted from source node to destination node, each
node acts as server, it can accept the any connection and
receives the data packets from any other node and transmits
the data packets to other node.

Node6

e

Figurel: Node construction

Evolutionary algorithm:

Genetic Algorithm is an evolutionary algorithm uses
genetic operator to generate the offspring of the existing
population. This section describes three operators of
Genetic Algorithms that were used in GA algorithm:
selection, crossover and mutation.

Selection: The selection operator chooses a chromosome in
the current population according to the fitness function and

copies it without changes into the new population.GA
algorithm used route wheel selection where the fittest
members of each generation are more chance to select.

Crossover: The crossover operator, according to a certain
probability, produces two new chromosomes from two
selected chromosomes by swapping segments of genes GA.
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Mutation:

Mutation operations swaps genes or nodes within the
chromosome or path and computes fitness function, if the
fitness value is optimal than the previous solution then it
can be treated as optimal solution. Evolutionary algorithm
for efficient cooperative communication over nodes in
MANET with the parameters channel capacity and signal

strength, it leads to the communication cost between the
nodes, here genetic algorithm finds the optimal
communication cost by applying the process of optimal
chromosome or path selection and mutation operators
between the nodes, after the mutation again calculate the
communication cost between the source and destination
nodes followed by relay nodes.

3. Compute Path

Source Node Centralized Destination Node
Server
4. Forward
Request
9.
5. Dat
Regponse 8. fame 7. Rorward 2.
Refuest ~ data equest Packets
Packels 1. Request
Intermediate
Cache -
6. Data Node
Packets

Fig 2 : Architecture
Cache Implementation

Time complexity and response time are prime factors while
implementation of protocols in wireless sensor networks,
because accuracy and speed are important even though
protocol is efficient in terms of performance.

Cache maintains frequently or previously accessed
information for future purpose. It ultimately reduces round
trip, response time for requested node, instead of making a
new request to destination node.

The above figure shows complete architecture of the
proposed work, Source node makes the request to the
centralized server through cache if data not available in
cache. Centralized server computes the optimal path by
computing optimal cost and transfers the data packets
through the path. If requested data packet available at
cache, no need to connect to centralized server.

Empirical cost computation

During the cooperative communication between the nodes,
nodes communicate with each other with optimal path,
which is generated by evolutionary approach, when a node
transmits the data to receiver request made to evolutionary
processing module for path computation and it computes
all the paths between the sources to destination and selects
the optimal path and transmits the data.

Communication cost = Signal strength + channel capacity

Obtains the optimal path which has the best
communication cost and transmits the data over the path.
Stepl: Initially Source node selects the destination to
transmit data packets

Step2: Request received by the processing module and
generates the paths in topology.

Step3: The Processing module computes the path with their
signal strength and channel capacity

Step4: Compute communication cost with signal strength
and channel capacity for fitness
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Step5: select optimal path (optimal communication cost)
and transmits the data.

Experimental Analysis:

For experimental analysis we implemented our proposed
mechanism in Java platform with some static number of
nodes, communicates through socket programming. Every
node initially makes a request for optimal path in terms of
signal strength and channel capacity for cost computation
as follows

Communication cost=Signal strength + channel capacity

dBm, = —113.0 — 40.0 log,o(r/R)

Parameter |Description

dBm, Estimated received signal strength
-113 Minimum received power

-40 Average path loss factor per decile
r Distance node - cell tower

R Mean radius of the node

Channel capacity is

, . P
Cawgn = W log, (1 BT )
LYO¥YJ Thits/s],
p

Where NoW is the received signal-to-noise ratio

(SNR).
Let us consider some A, B,C,D,E and F are communicated
through programming as multi user network programming,
every individual individually maintains their signal
strength and channel capacity ,whenever a node tries to

transmit data packet initially it computes optimal path in
terms of signal strength and channel capacity

Consider an example of nodes A,B,C,D,E,F and
if a node(gene) A’ wants to transfer the data to the
receiver 'F’ , The processing module computes the all the

available paths from source to destination and applies the
fitness function and obtains the optimal path and transmits
the data over that path, the following Evolutionary
approach as shown below

Pathl: A>B>C>D->E->F
Path2: A>B>E->D->C->F
Path3: ADE->D->C->B->F
Path4: A>C>D->B>E->F

Now compute the fitness value based on the signal
strength and channel capacity as communication cost and
Obtains the optimal path which has the best
communication cost and transmits the data over the path.
Let us consider random values of signal strength and
channel capacities of B,E and C are 0.4,0.6,0.3,0.5,0.4,0.9
respectively, now communication cost as follows

Pathl Comm. Cost = 0.4+0.6=1
Path2 Comm. Cost= 0.3+0.5=0.8
Path3 Comm. Cost= 0.4+0.9=1.3

By the following computation, now the sub path as A,C
because C has maximum communication cost then
continue process until it reaches destination node.

Our experimental results shows efficient results than the
traditional approaches in terms of route computation and
cache implementation, we compared the paths and time
complexity generated by various factors like weight
computation, data rating computation and our proposed
approaches, Our proposed results shows efficient results
than the previous approaches as follows
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Fig 3: Comparative analysis
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Time complexity reduced than the traditional
approaches, rate of success rate is more and cache
improves the performance by reducing response time.

IV. CONCLUSION

Finally we are concluding our research work with efficient
cache implementation and evolutionary routing protocol
based on signal strength and channel capacity for
calculation of communication cost. Our primary factors
give optimal performance than the traditional weight based
approaches an cache improves the performance by
reducing the response time of the requested node.
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