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ABSTRACT 

Mobile adhoc networks is challenging due to its inherent characteristics of 

infrastructure-less architecture with lack of central authority and limited resources such as 

bandwidth, time and power.The drawbacks in existing system are cleared and eliminated in 

proposed system. In proposed system, Cluster Based Multicast Tree (CBMT) using Multicast 

version ofDSDV routing protocol for secure multicast connectivity between nodes.In first 

module, to create the mobile nodes and packets are exchanged between the nodes as they come 

within hearing range of one another. In second module, ODMRP to increasing packet delivery 

ratio with route diversityand mesh based protocol thatdelivers packets from source to 

destination.In third module, the comparison of CBMT and MAODV is explained. The main 

purpose of OPNET is optimizing costs, performance and accessibility. Thus PDR improves due 

to route diversity and overcoming singe route breakage to increase a packet delivery ratio.The 

main idea of CBMT is to use MDSDV routing protocol to elect the local controllers (LC) of the 

created clusters by considering the node failure. Finally, we succeeded with our excellent result 

that CBMT technique is more efficient and accurate than MAODV technique. The 

implementation process, proposed systemsand various aspects are clearly discussed in proposed 

systems. 
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Introduction 

 

 

Mobile ad hoc networks(MANETs) 

are self-organizing wireless networks 

without any fixed infrastructure and 

centralized management. MANETs are a 

kind of Wireless ad hoc network that usually 

has a routable networking environment on 

top of a Layered hoc network. It consist of a 

peer-to-peer, self-forming, self-healing 

network in contrast to a mesh network has a 

central controller (to determine, optimize, 

and distribute the routing table). 

Multicast is an efficient way to 

transmit packets from one point or multi-

points to multi-points, which can reduce the 

consumptions of network bandwidth and 

host power by sending the same data to 

multiple recipients.Based on the data 

delivery structure, multicast routing 

protocols can be classified into two folders: 

tree-based and mesh-based.As the load of 

network increases, QoS (Quality of Service) 

is degraded obviously.The analysis of the 

efficient CBMT for secure multicast key 

distribution based on the performance of 

QOS characteristics.  

The main idea of Efficient CBMT is 

to use Mobility aware Multicast DSDV 

routing protocol to elect the local controllers 

of the created clusters by considering the 

node failure[16-20]. The CBMT algorithm 

generates a cluster based multicast tree for 

secure communication. However topology 
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changes due to node failure, may vary with 

the number of members in a cluster. This 

may cause faults Efficient CBMT in 

multicast communication. Hence an 

improvement of the CBMT algorithm is then 

essential in tolerating the faults that is 

caused due to node failure, considering the 

number of members of each new cluster. 

The advantages of using CBMT such as 

Energy consumption, End to end delay, 

Unreliability with high packet drop rate, 

Low key delivery ratio. 

This paper is organized as follows. 

Section II describes the Existing system of 

the various techniques. Section III presents 

an proposed system based on  node creation. 

Section IV presents the implementation 

scheme. Section V presents the flowchart of 

the proposed system. Section VI presents 

experimental work conducted to test and  

validate  the proposed  technique and 

discusses the results obtained from the 

experiments. Section VII provides a 

summary of the paper and concluding 

remarks[7-12]. 

 Many existing systems are followed 

in node delivery aspects. The famous 

existing techniques are as follows: 

[1]Adhoc-like routing in wired networks 

with genetic algorithms 

 Routing protocols in cognitive 

packet networks requires that a path be 

selected while the packets are forwarded, as 

in source routing from a source node to a 

destination node. 

[2]Energy efficient randomised 

communication in unknown AdHoc 

networks 

 The number of transmissions is a 

good measure for the overall energy 

consumption. 

Duetothemobilityofthenodes,thenetworktopo

logychangesovertime. 

[3]Word AdHoc network:Using google 

core distance to extract the most relevant 

information 

 The search engine can find the 

newest information in the world. It is to 

enter the keywords to help the user find the 

most relevant and accurate search results. 

[4]Secure neighbor discoveryand 

wormhole localization in mobile adhoc 

networks 

 Neighbor discovery in a network 

determines the total number and identify of 

other nodes. It includes localization, routing, 

leader election and group management. 

[5]Performance analysis of AODV, DSR, 

OLSR and DSDV Routing Protocols 

using NS2 Simulator 

 Mobile Adhoc Network (MANET) 

the selected protocol should have best in 

terms of data delivery and data integrity. 

The delay, throughput, control overhead and 

packet delivery ratio are the four common 

measures used for the comparison. 

[6]Security Threats in Mobile Ad Hoc 

Networks 

Security solutions used for wired networks 

are ineffective and inefficient for the highly 

dynamic and resource-constrained 

environments where MANET use might be 

expected. 

 

Problem statements 
 

i)High forwarding efficiency 

 ii)Low consumption of bandwidth 

 iii)Poor robustness 

 

Cluster Based Multicast Tree (CBMT) 

Cluster Based Multicast Tree 

(CBMT) using Multicast version of  DSDV 

routing protocol for secure multicast 

connectivity between nodes. Reliable secure 

multicast communication in mobile ad hoc 

networks is challenging due to its inherent 

characteristics of infrastructure less 

architecture with lack of central authority, 

high packet drop ratio and limited resources 

such as bandwidth, time and power. Thus in 

designing a reliable multicast key 
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distribution scheme, reliability and 

congestion control over throughput are the 

main essential components. The movement 

in the cluster is insuch a way that a member 

can join a cluster or an existing member can 

leave fromthe cluster. Member node may 

fail due to movement of node out of 

coverage area.  

The main idea of Efficient CBMT is 

to use Mobility aware MulticastDSDV 

routing protocol to elect the local controllers 

of the created clusters byconsidering the 

node failure. The CBMT algorithm 

generates a cluster basedmulticast tree for 

secure communication. However topology 

changes due to nodefailure, may vary with 

the number of members in a cluster. 

Enhanced BAAL and OMCT propose 

dynamic clustering scheme for multicast key  

distribution in adhoc networks. OMCT 

(Optimized Multicast Cluster Tree) is a 

dynamic clustering scheme for multicast key 

distribution dedicated to operate in ad hoc 

networks. This scheme optimizes energy 

consumption and latency for key delivery. 

Its main idea is to elect the local controllers 

of the created clusters.  

 

Implementation 
[1] Node Creation 

 We are going to simulate a 

very simple node wireless scenario. The 

topology consists of two mobilenodes, 

node_(0) and node_(1). The mobilenodes 

move about within an area whose boundary 

is defined in this example as 500mX500m. 

The nodes start out initially at two opposite 

ends of the boundary. Then they move 

towards each other in the first half of the 

simulation and again move away for the 

second half. [13-16]A TCP connection is 

setup between the two mobilenodes. Packets 

are exchanged between the nodes as they 

come within hearing range of one another. 

[2] Increase Packet Delivery Ratio 

 By using ODMRP to 

increasing packet delivery ratio with route 

diversity. ODMRP is on-demand and mesh 

based protocol that delivers packets from 

source to destination by building a mesh. In 

the proposed approach, the data packets 

which are forwarded use more than one best 

neighbor at the source node, and only 

through the best neighbor at the intermediate 

nodes. Intermediate nodes prevents 

duplicate packets and loop creation, Also in 

the destination node, depending on 

conditions. Using more than 3 paths lead to 

unreliable routing and increase packet drop. 

The JOINQUERY packet, it stores the 

source ID and sequence number in its 

message cache to detect any duplicates.This 

algorithm in three phases with detail: At the 

first step is to create a  

1.Source node(S) 

2.Intermediate node(I) 

3.Destination node(D) 

Calculate the Packet delivery ratio for each 

destination node as, 

PDR= Dp / Sp. 

 First packet is forwarded from first 

path, second packet is forwarded from 

second path and coded packet is forwarded 

from third path. This procedure continues 

until forwarding all packets from source. In 

this approach, Sp is total number of packets 

to be transmitted in source, Dp is total 

number of packets received in destination. 

The performance of the approach and 

simulation results are illustrated for 

mobility, packet size, group size and action 

range metrics by implementing multicasting 

using single path and diversity paths. The 

simulation of the approach is carried out for 

adequate number of times to obtain the 

optimal results.Main purpose of OPNET is 

optimizing costs, performance and 

accessibility. Thus PDR improves due to 

route diversity and overcoming singe route 

breakage. 
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[3] To Improve Quality of Service 
 Thus a QOS based secure multicast 

key distribution in mobile ad hoc 

environment should focus on security, 

reliability andQOS characteristics. The 

principle of the proposed clustering 

approach is described in steps as follows. 

Step1:Initialization of the list of 

LCs(ListLCs) with GC, the source node and 

listing all the nodes. 

Step2:Sort the node list (Listnodes) in the 

ascending order to their 1-hop distance 

compared to the current LC. 

Step 3:Traverse all the Listnodes, if the 

visited node is a member of the multicast 

group and at the same time it has a child 

node then add the node to the list of 

LC(ListLCs). Remove the members covered 

by this LC from the list of group members ( 

Listnodes). 

Step 4:If there exists any group members 

which do not belong to the formed 

clusters.This step chooses the nodes from 

the remaining group members that have the 

maximum reachability to the other nodes in 

one hop. This reachability information is 

collected through the Multicast version of 

DSDV routing protocol[16-20]. 

Step 5:Repeat step 2 to step 4 until all the 

group members covered by its clusters. 

When the created clusters are not yet cover 

the group members and hence the nodes are 

selected as local controllers for the 

remaining group members. 

Step 6:Traverse the formed cluster, due to 

membership dynamism, if a cluster has 

group members more than the maximum 

threshold, then split the cluster and elect the 

new LC based on the one hop distance 

reachability information. 

Step 7:Traverse the formed cluster, If the 

cluster has group members lower than the 

minimum threshold, then traverse the group 

members of this cluster and try to move 

them to the nearest cluster. 

The approach of Efficient CBMT with 

mobility aware MDSDV isdescribed in five 

phases: 

 i)Authentication 

ii) Cluster head Election using CBMT 

iii) Cluster Formation 

iv) Multicast Key Distribution 

v) Node Mobility 

i)Authentication: For each node, assign 

certificate key to verify its node identity. 

Each node has IP address, node address and 

certificate key.Certificate key and its IP 

address encrypt to form a public key. 

ii)Cluster Head Election: Initially the list 

of Local Controllers (LCs)contains only the 

source Group Controller GC.Elect LCs 

which are group members and which have 

child group members (the LC belongs to the  

unicast path between the source and the 

child group members).Thus, LCs are 

selected as cluster heads for its 

corresponding group members. 

iii)Cluster Formation: All the members 

reachable by this new LC will form a new 

cluster. If group members that exist and do 

not belong to the formed clusters then 

choose the nodes that have the maximum      

reachability to the others nodes in one hop 

from the remaining members. 

iv)Multicast Key Distribution: The source 

encrypts multicast data with the TEK, and 

then sends it to all the members of the group 

following the multicast tree. The local 

controllers decrypt this message, extract the 

TEK, reencrypt it with their respective 

clusters keys and send it to all their local 

members. 

v)Node mobility: For frequent node 

mobility, a new node may join a group or an 

existing node may leave a group or fails due 

to any resource problem[21-25]. To ensure 

secure multicast communication, both 

backward and forward  secrecy has to be 

maintained. 
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Advantages : 
 Specific advantages of Efficient 

CBMT with Mobility aware: 

• Failure of node is easily identified by 

reachability information of MDSDV  

• Tolerates the Fault  

• Reduced end to end delay  

• Less energy consumption  

• Increased key delivery ratio  

• Reduced Packet Drop ratio 

 

Comparison between MAODV and  

CBMT protocol: 

The multicast Ad hoc On-Demand 

Distance Vector (MAODV) routing protocol 

is proposed for achieving dynamic. 

 Self-organizing and on-demand 

multicast routing among mobile nodes in 

Mobile Ad hoc Networks (MANETs). 

MAODV is a routing protocol designed 

especially for ad hoc networks. 

 In addition to unicast routing, 

MAODV supports multicast and broadcast 

as well. MAODV protocol constructs a 

shared delivery tree to support multiple 

senders and receivers in a multicast session. 

Cluster based multicast tree (CBMT) 

algorithm for secure multicast key 

distribution, in which the source node uses a 

Multicast version of the Destination 

Sequenced Distance Vector (MDSDV) 

routing protocol to consume less energy.  

CBMT is to use Mobility aware 

Multicast DSDV routing protocol to elect 

the local controllers of the created clusters 

by considering the node failure. 

 

Conclusion 

The  proposed system classifying the 

node to node delivery in mobile adhoc 

network using CBMT algorithm, and gives 

output as CBMT is the best method for node 

to node delivery[26-30]. However, the 

approach has more general applicability, can 

use this efficient features and their 

applications in all networking techniques. 

The proposed results show that the 

performance of the approach is both 

efficient and effectual for node to node 

delivery analysis[31-36]. 

 

 

The multicast Ad 

hoc On-Demand 

Distance Vector 

(MAODV) routing 

protocol 

Cluster based multicast 

tree (CBMT) algorithm 

[1] The MAODV 

protocol provides a 

local repair 

mechanism 

[1]   CBMT using 

MDSDV have better 

system performance in 

terms of QOS metrics. 

[2]   MAODV 

discover the routing 

path and establish 

the multicast tree. 

MAODV supports 

unicast routing, 

multicast and 

broadcast. 

[2] CBMT algorithm for 

secure multicast key 

distribution and also 

reduces end to end delay 

in multicast 

transmission. 

[3] MAODV shows 

an excellent 

performance in 

lightweight ad hoc 

networks. As the 

load of network 

increases, QoS 

(Quality of Service) 

is degraded 

obviously. 

[3] CBMT algorithm is 

Tolerates the faults that 

is caused due to node 

failure. It achieves 

reliability, while 

exhibiting low packet 

loss rate with high key 

delivery ratio. 
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