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Lseedrs: Link Scheduling Based Energy Efficient
Data Replication Scheme For Manet
J.Wilson Kamalraj Subramaniam
Abstract : Mobile ad hoc network plays an important role in the wireless network. Mobile nodes are communicated through random paths. Due to
dynamic nature of ad hoc networks, packets are lost unlimitedly. To avoid this issue, there is need of packet scheduling in network. In this research
work, Link Scheduling based Energy Efficient Data Replication Scheme (LSEEDRS) is proposed to improve energy efficiency through scheduled data
replication method. In first phase of the proposed scheme, scheduling algorithm is introduced based on node stability weightage and link weightage. In
second phase, data replication method is introduced to produce reliable data. In third phase, energy efficient model is introduced to attain the maximum
energy efficiency during transmission and reception. The performance metrics are used to evaluate the reliability of proposed scheme.
Keywords : Scheduling, data replication, energy efficient, link weightage and node stability weightage.
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1. INTRODUCTION
In present scenarios, packet loss is unavoidable in the
network. Packets are lost due to frequent node mobility. It
may lead to more energy consumption [1]. Scheduling is a
major concern which will help routes to forward the packets
efficiently. Data availability is needed whenever the packets
are requested by the sink or neighbor nodes. Energy
efficient model is introduced in the proposed work to
improve network lifetime. In this research work, link
scheduling based energy efficient data replication scheme
is introduced to attain all the above three models.

2. PREVIOUS WORK
In this research work [2,3], associativity based location
aware routing was introduced to stop the traffic and to hide
the identity of nodes. The protection was given to network
from the attackers. The network was divided into partitions
based on source node, sink node and all neighbor nodes
within the zone coverage area. The relay node was used for
detecting misbehaving nodes and obtaining the message
paths. During the data transmission, the time delay was
limited in the network. The power aware routing was
developed by Soni et.al [4] to minimize the overhead based
on location of mobile nodes. Location based Power Aware
Routing was developed to reduce the zone request to reach
the sink node. The number of estimations was reduced to
increase the network lifetime. A localization based load
balanced routing protocol [5,6] was introduced for multipath
route discovery and least hop count links. The geographical
position of neighbor nodes was included during route
discovery procedure. The set of disjoint routes was chosen
by the sink node based on route request and route reply
packets. A data lookup and aggregation scheme [7] was
focused on the issues of data availability and data collection
procedure.
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The concept of cluster based data replication algorithm was
defined. A set of ad hoc nodes formed the individual group
and data items were created to reduce the packet
redundancy. The concept of cooperative caching method
[8,9] was developed to minimize the propagation delay and
packet traffic proposed for efficient data transmission. The
relocation of data collection was not focused here to
improve the location accuracy of mobile nodes. The
transmitted between the nodes are exhausted if it is
consumed more packet replay. The packet scheduling
algorithm with integrated routing technique [10,11] was
focused with maximum weightage to improve packet
delivery ratio. From this inclusion, the delay was
comparatively reduced. The source routing protocol was
deployed with hop based scheduling based on link weight.
The increased mobility of nodes leads to reduced process
delay.[12] The concept of load integrated scheduling
procedure [13.14] was adopted to improve the network
performance. The packets are forwarded based on node
location. According to node mobility, packets are assigned
with priority assignment. If the nodes are idle, the route was
constructed to route the packets. If load is more, data
transmission delay and packet loss ratio will be more. The
Randomcast Mechanism [15,16] was focused for energy
efficiency of mobile nodes. An unicast message was not
overheard and the broadcast message was sent through
the channel to minimize the power cost without degrading
the performance of the network. The node overhearing In
addition to the energy consumption, overhearing of nodes
leads to more energy consumption. The stale route issue
was identified based on node mobility. In this research
works [17], [18], authors focused on load balanced location
aware routing and trust based query protocol were
introduced to attain data replication but fails to balance the
energy.

3
PROPOSED
ALGORITHM

DATA

ACCESSIBILITY

In the proposed data accessibility algorithm, scheduling is
predefined to route the packets effectively. It contains three
phases. In first phase, network connectivity based
scheduling algorithm is introduced to improve the data
transmission. In second phase, data accessibility method is
proposed to increase the data transmission without packet
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loss. In third phase, energy efficient model is introduced to
improve the network lifetime. The following assumptions
are made before the scheduling process begins.
Source Node
This is node is the packet creator and route establisher of
the network. It decides the data collection process where to
begin.
Intermediate nodes
The data collection was maintained by these intermediate
nodes and also to store the packets in the routing table
whenever it is required by the sink node. It may also act as
source node if the primary source node is disconnected
from the network due to circumstances.
Sink node
Sink nodes are acting as the customers where the data
packets are requested. The availability of the data packets
is determined by the sink node.
Scheduling algorithm
In this algorithm, the data transmission is improved based
on the time slot 
and weightage of link (l w ) . Each



node contains the stability weight
priority

( PPmax ) .

S w and maximum packet

M is the number of mobile nodes

connected to source node. Maximum Node Connectivity
( NC max ) is estimated based on link and node signal
strength. The following steps are used for improving the
data transmission.
Step

1

:

Determine

S w  NC max  l w  

the

stability

weight

Step 2: Compute the hop count between sink to source
node based on stable weight of node.
Step 3: Set the packet priority schedule based on stable
weight of node and distance between the nodes (hop
count).

PPmax  S w _ max  d s, d 

Step 4: Source node chooses the maximum packet priority
through link weightage. If weightage of link is more, the
packet loss will be less compared to other links.
Step 5: Determine the on time and off time for computing
scheduling priority.
Step 6: Cluster is formed based on cluster members and
cluster head is assigned to individual cluster. Each node in
the cluster is named as cluster member except cluster
head.
Step 7: The inclined angle is computed to improve the data
transmission.

Step

8:

Compute

the

network
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connectivity

ratio

NCmax based on link weight and stability weight of node. If
the packet priority is more, the connectivity ratio will be
more.
Step 9: The data packets are transmitted by the node and it
is assigned with stability weight.
Step 10: According to scheduling period, stability weight
determines packet priority.
Data Replication Method
Packets are forwarded and routes are accessed by the
mobile nodes. The packets are replicated by the nodes with
maximum energy efficiency. Each node is allowed to
change its location based on mobility and remaining
energy. Data is being accessed by the mobile nodes during
replication period. The following steps are used to define
data accessibility.
Step 1: Source node discovers a route by exchanging
request packets. Once routes are discovered, the hop
distance is estimated.
Step 2: Neighbor nodes are identified by the source node
based on query packets.
Step 3: Sink node receives the query packets and send the
confirmation of reply packets to sink node.
Step 4: If packet reliability is more, the packet can be
replicated by the neighbor nodes. It is allowed in the
particular route for data transmission.
Step 5: Max. Packet priority is attained by the accessibility
method through high link weightage.
Energy efficient Model
In the energy efficient model, the source routing is adopted
for routing to improve the energy efficiency based on traffic
analysis. If it is constant bit rate traffic, less energy will be
consumed. If it is variable bit rate traffic, maximum energy
consumption may be attained. Here the cross layer
approach is integrated to improve the network performance
and to predict the stale routes. In a cluster, cluster head
broadcasts the request packets to know the status of
energy conservation. This cluster zones are formed to
conserve the limited energy. If the network load is more,
the packets may be routed through the alternative paths to
reach the destination node. Here the energy can be
estimated appropriately.
The following steps are used to define the energy efficient
model.
Step 1: Choose the small cluster zone which is connected
to network. There are major three metrics considered to
reduce energy conservation. First metric is the residual
energy metric. It defines the energy available in the node
after packet transmission. Second one is the node mobility
metric which is used to defined the signal strength of nodes
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and links and overhearing rate of nodes. Normally the
overhearing rate will be set to minimum level. If node
consumes less energy for routing packets, the link utility
metric will be estimated which is a third metric
Step 2:
Only the high stable nodes are selected as the packet
forwarding nodes and remaining nodes are set to sleep
mode.
Step 3:
In the cluster region, redundant and selfish nodes are
isolated from the network.
Step 4:
Energy estimated for transmission and reception is
estimated as,

Et  E stod m  d 2

and
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Process delay: The delay occurs when the packets are
propagated and queued.
Data accessibility rate: The rate at which the number of
packets accessed by the nodes.
Throughput: The number of packets received per second.
Packet delivery ratio: It is the ratio of packets received to
packets sent.
Figure 2 illustrates the performance of data accessibility
rate of LSEEDRS. From the results, it is seen that the
proposed scheme achieves high rate than existing
schemes.

E r  E dtos n   d 2

Step 5:
The source node choose the more residual energy path to
route the packets through data accessibility.
LSEEDRS packet format
Source
ID

2

Sink ID

Link
weightage

2

Stable
weightage

4

4

CRC

2
Figure 2. Data accessibility rate Vs No. of Nodes

Figure 1. LSEEDRS packet format
Figure 1 shows the illustration of packet format of proposed
scheme. First two fields are occupied by the source and
sink ID. Link and node stable weightage are assigned with
4 bytes. The last field is occupied by cyclic and redundancy
check for error detection and correction.

Figure 3 shows the results of process delay. From the
graph, the delay consumed by LSEEDRS is less compared
to other schemes.

4. SIMULATION RESULTS
LSEEDRS is simulated using network simulator (NS 2.35).
100 nodes are deployed for simulation in the network region
of 1200 x 1200 sq.m. The pause time used is 5msecs. The
parameters are illustrated in Table 1.
Table 1. LSEEDRS Simulation settings and parameters
No. of mobile nodes
Coverage Area

100
1200 x 1200 Sq.m

Transmission range

250 meter

Pause time

5 msecs

Type of traffic
Protocol
Mobility Model
Hop count

Constant Bit Rate
DSR
Random Walk
4

Figure 3. Process delay Vs Simulation time
Figure 4 shows the illustration of energy conservation rate.
The energy consumed by LSEEDRS is less compared to
existing schemes.

The following parameters are used to analyze the
performance of LSEEDRS.
Energy Conservation Rate: It is the rate at which energy
is conserved by node to total number of nodes.
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loss and improving network lifetime is of major concern. In
this research work, Link Scheduling based Energy efficient
data replication scheme is introduced to improve the data
accessibility by attaining the balancing between link
weightage and node stability weightage. From the
scheduling algorithm, maximum packet priority is attained
through high weightage links with least packet loss rate.
From the data accessibility method and energy model,
Network performance is improved based on network
connectivity. From the simulation results, LSEEDRS
provides high packet delivery ratio, energy efficiency,
network lifetime, less delay and energy conservation rate.
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