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Abstract
Efficient Geographic Multicasting Protocol (EGMP) came into 
existence to implement group communication in MANET, the 
efficiency and scalability of the protocol was already tested 
using Global Mobile Simulation (GloMoSim), but this paper test 
the Packet Loss, Throughput and Routing Overhead in packet 
transmission by using Network Simulator-2 (NS-2), as NS-2 
helps in finding the functionality of the protocol in real time 
environment, at lower cost. In this EGMP uses a MAC layer 
protocol IEEE 802.15.4 SSCS with the data rate of 250kbps and 
the radio frequency 2.4GHz. Here a network wide Zone based 
bidirectional tree is constructed to achieve the efficient group 
membership management. Every node is aware of its own position 
which efficiently reduces the overhead for route searching and 
also comparing EGMP with MAODV (Multicast Ad-Hoc On-
Demand Distance Vector Routing Protocol), EGMP has Efficient 
Bandwidth utilization by having lower control overhead, lower 
delay in packet transmission, and higher throughput. 

Keywords
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Demand Distance Vector Routing, Global Mobile Simulation, 
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I. Introduction
In early 1970s, the Mobile Ad-Hoc Network (MANET) was 
called packet radio network which was sponsored by Defense 
Advanced Research Projects Agency (DARPA). They had a 
project named packet radio having several wireless terminals 
that could communication with each other on battlefields. .It is 
interesting to note that these early packet radio systems predate 
the Internet, and indeed were part of the motivation of the original 
Internet Protocol suite.
A MANET is a dynamic multi-hop wireless network that is 
established by a group of mobile nodes on a shared wireless 
channel. Mobile ad hoc networks can be in military use, emergency 
use, wireless sensor networks and also can have mesh wireless 
network architecture. 
A Network is defined as the group of people or systems or 
organizations who tend to share their information collectively 
for their business purpose. In Computer terminology the definition 
for networks is similar as a group of computers logically 
connected for the sharing of information or services (like print 
services, multi-tasking, etc.). Initially Computer networks were 
started as a necessity for sharing files and printers but later this 
has moved from that particular job of file and printer sharing 
to application sharing and business logic sharing. Proceeding 
further Tenenbaum defines computer networks as a system for 
communication between computers. These networks may be fixed 
(cabled, permanent) or temporary. A network can be characterized 
as wired or wireless. Wireless can be distinguished from wired as 
no physical connectivity between nodes is needed. Routing is an 
activity or a function that connects a call from origin to destination 
in telecommunication networks and also plays an important role in 

architecture, design and operation of networks.  Ad-hoc networks 
are wireless networks where nodes communicate with each other 
using multi-hop links. There is no stationary infrastructure or base 
station for communication. Each node itself acts as a router for 
forwarding and receiving packets to/from other nodes. Routing in 
ad-networks has been a challenging task ever since the wireless 
networks came into existence. The major reason for this is the 
constant change in network topology because of high degree of 
node mobility. A number of protocols have been developed for 
accomplish this task. And these protocols are classified as Tree 
based and Mesh based. Some of the tree based protocols are 
MAODV (Multicast Adhoc On Demand Distance Vector Routing 
Protocol), Differential Destination Multicast Routing Protocol 
and some of the mesh based protocols are On Demand Multicast 
Routing Protocol, Forwarding Group Multicast Protocol, Core 
Assisted Mesh Protocol.

Fig. 1: Classification of Routing Protocols In Mobile Ad-hoc 
Networks

Fig. 2: Zone structure and multicast session example

Table 1: The neighbor table of node 18 in fig. 2
nodeID Position flag zoneID

16 (x16, y16) 1 (1, 1)

1 (x1, y1) 0 (1, 1)

7 (x7, y7) 1 (0, 1)

13 (x13, y13) 1 (1, 2)

Since this protocol is already tested using golobosim. This paper 
analysis EGMP using a NS-2, it will very useful to know the 
working of protocol in real time environment at cheaper cost. The 
performance, delay in packet transmission, and the bandwidth 
utilization of EGMP was compared with AODV, the results show 
that EGMP has high bandwidth Utilization and the lesser delay and 
higher performance. Now comparing the performance of EGMP 
with MAODV is being discussed in this paper. Table 1, is the 
example of the fig. 2, noting its neighbor table. 

Performance Analysis of Efficient and Scalable Multicast 
Routing Protocol Over Mobile Ad-Hoc Networks using NS-2

1V. Bharathi, 2R. Sofia 
1,2Dept. of ECE, Sri Manakula Vinayagar Engineering College, Pondicherry University

Madagadipet, Pondicherry, India



IJCST Vol. 3, ISSue 1, Jan. - MarCh 2012 ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m202    InternatIonal Journal of Computer SCIenCe and teChnology 

II. Efficient Geographic Multicast Protocol: Zone based 
Transmission
Since in EGMP Zone based routing is used, the user of zoning 
is said to minimize the risk of data corruption, help secure data 
against hackers, slow spread of viruses and worms and minimize 
the time necessary for servers to reboot. However, Zoning can 
complicate the scaling processing if there is sudden increase in 
the number of nodes, so there will be a disconnection in the tree, 
leads to the packet loss, significantly in short period of time. 
Here zoning is divided into hard and soft zoning. In hard zoning 
each device is assigned to particular zone, and this assignment does 
not change. In soft zoning, variations in the demands on different 
servers in the network. Here in EGMP soft zoning is used. Here 
zone size is important; it should not be too small or large. Here 
the zone size is taken as r ≤ rt /1.414, where is the radius of the 
zone and rt is the transmission range of the zone.

III. Implementation of EGMP in NS-2
This section deals with the working of EGMP by using NS-2, 
here every node is aware is own position by GPS or by any other 
localization scheme. First when any of the nodes have the packets 
to transmit it send the New_Session message and then it will 
broadcast it and then whichever node is like to receive that packet, 
it will be sending the Join_Req message and if the corresponding 
source node is ready to accept the Join_Req message means it will 
send the Join_Rep message or negative acknowledgement will be 
sent, and after receiving the Join_Rep packet, the acknowledgement 
packet will be sent to the source by the destination. Thus the packet 
transmission will take place.
In this simulation is done by using 11 nodes as shown in fig. 3, 
where the node 0 is declared as the leader node since no other 
node has announced itself as the leader. When node 0 is having 
the packet, first it will broadcast the New_Session message and 
then the node 6, 7, 8, 9, and 10 will send the Join_Req and the 
source will send the Join_Rep. Before that each node will get its 
neighbor node position and store in its neighbor table, so each 
node will know about its neighbor in the mobility conditions 
also, because whenever any of the node move from its position 
it will inform to its neighbor node about its new position where it 
moves, so that loss of packets can be avoided, and the unwanted 
data transmission can also be avoided. So each packet will make 
use of the neighbor table for transmission so that routing overhead 
will be greatly reduced. So before broadcasting the New_Session 
message ever node will node know about its neighbor and also we 
can say that each node will know that ‘to which it must transmit 
the packet and from which node it will receive the packet. In the 
simulation, the node will note its neighbor nodes as node 1, 2 and 
the node 1 will note its neighbor nodes 3,4 and the node 2 will 
note its neighbor node as 5, and the node 3 will have the neighbor 
node as 6,7 and 4 will have the neighbor node as 8 and the node 5 
will have the neighbor node as 9 & 10.Thus the neighbor table will 
be formed like the table 2 shown above. But the neighbor needs 
to be refreshed in certain interval. And now the destination node 
(6, 7, 8, 9, and 10) will send the acknowledgement packet to the 
corresponding source node 0. And the packet transmission will 
take place and then when any of the member wants to leave the 
session it will send the Leave message likewise in the simulation 
the node 4 will send the leave message after completing  packets 
required it is neighbor node 8 is  sent. Likewise each node transmits 
and receives packet.

IV. Route Optimization
To detect the disconnection of tree branches in time, if there 
are no multicast packets or messages to deliver for a period of 
Intvalactive, the leader of a tree zone will send an ACTIVE message 
to its downstream nodes and zones to announce the activity of 
the multicast branches. The message is sent through multicast 
to multiple downstream entities. When a member node or a tree 
zone fails to receive any packets or messages from its leader or 
upstream zone up to a period of 2*Intvalactive, it assumes that it 
loses the connection to the multicast tree and restarts a joining 
process. Sometimes a zone leader may receive duplicate multicast 
packets from different upstream zones. For example, as described 
in the above section, when failing to receive any data packets or 
ACTIVE messages from the upstream zone for a period of time, 
a tree zone will start a rejoining process. However, it is possible 
that the packet and message were lost due to collisions, so the 
old upstream zone is still active after the rejoining process, and 
supplicate packets will be forwarded by two upstream zones to 
the tree zone. In this case, the one closer to the root zone will be 
kept as the upstream zone. If the two upstream zones have the 
same distances to the root zone, one of them is randomly selected 
as given in the [30].

V. Packet Delivery to the Destination
Here the packets are delivered to the destination by using Zone 
forwarding mode: In this it will have two values one is the distance 
between the destination and the source node and then the second 
value will be distance between the neighbor node and the source 
node. So that by subtracting these two distance, the distance that 
the packet must travel to reach the destination can be calculated. 
To compare the distance of different zones to the destination zone, 
the node can calculate the distance zone the node can calculate 
the distance value dis (a, b) of a zone (a, b) or the distance between 
the source node and neighbor node is taken as x to the destination 
Zone (adst, bdst) or the distance between the source node and the 
destination node Y as given in [30], where Z is the distance that 
need to be travelled by the packet, when it is being sent to particular 
neighbor node. A zone or neighbor with a smaller dis value is closer 
to the destination zone and to avoid possible routing loop. 
Dis (a, b) = (a- adst) 

2+ (b-bdst)
 2    (2)

Dis Z= Y-X     (3)
For example in the simulation node 0 will calculate its neighbor 
distance 1 and 2 to transmit the packet to the destination 6 by: [1] 
, it will calculate the destination distance when  
receiving the Ack packet [2], calculate its neighbor node distance 
by using the neighbor table [3], it will subtract these two values and 
it will find node 1 will be the shortest path to transmit. Likewise 
each transmission will take place so that the protocol can give 
the grantee delivery of packet which increases the throughput. 
Thus packet delivery to the other destination will take place in 
the similar manner.

VI. Performance Evaluation
In EGMP, unicast, broadcasting, multicasting, geocasting are 
implemented. Like when the packet is to be transmitted within 
the zone it can 
be unicasted, and New_Session message will be broadcasted, 
and the packets will be delivered to multiple destination so that 
it will multicast the source packets and since the position of each 
node is known delivery of information to a group of destination 
in a network is identified by their geographical locations. It is a 
specialized form of multicast addressing used by EGMP routing 
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protocol for MANET.  On comparing the performance of EGMP 
with MAODV, EGMP has low Routing overhead and efficient 
bandwidth utilization, and low packet loss. Further in MAODV 
when there is an existence of collision, it cannot repair it locally 
but in EGMP when there is existence of collision the packets can 
travel through any other shortest path and reduces delay in packet 
transmission to the destination. Fig. 2, fig. 3 and fig. 4, gives the 
comparison EGMP and MAODV

A. Packet Loss
Packet is considered to be successfully delivered if it is received 
by any node in the destination zone or the destination neighbor. 
In this  when the forwarding node cannot find its neighbor node 
or zone closest to the destination node or the zone, it has the 
higher chance of dropping the packets. And also due to the sudden 
increase in the number of nodes, sudden disconnection in the tree 
and this also lead to the packet loss, but in EGMP reallocation 
take place immediately, so that the packet loss in EGMP compared 
to MAODV is less.

B. Routing Overhead
The overhead increases with increment of network density 
regardless of the alogorithm used because the average number of 
route request received may increase more when the route request 

spreads deeper in the network when it is broadcasted in all direction 
and may reach more nodes each time it propagates further. Routing 
overhead is measured in terms of total number of routing protocol 
packet sent network wide during the entire simulation. Since Zone 
forwarding mode is used routing overhead is reduced greatly. 
Because of reduced overhead and the Zone forwarding mode the 
cost of EGMP is reduced as well power is saved

C. Throughput
Since EGMP has low packet loss, the average rate of successful 
message delivery over the communication channel, is 
increased.
In this paper performance of EGMP is tested using NS-2. The 
simulation result demonstrate that EGMP has Efficient utilization 
of  Bandwidth, Better performance, low packet loss and higher 
packet delivery ratio and lower control overhead. Since NS-2 can 
considered as tool that shows the performance of the protocol in 
real time application the simulation results show that EGMP can 
be implements in real world application. The future work can 
further enhance the efficiency of the protocol.

Fig. 3 ScreenShot of the Network Animator Output in NS-2 and the node formation

Fig. 4: Comparison of Packet Loss between MAODV & EGMP
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Fig. 5: Comparison of Routing Overhead Between MAODV & 
EGMP

Fig. 6: Comparison of Throughput between MAODV and 
EGMP

VII. Conclusion
Thus on comparing the MAODV with the EGMP, the simulation 
results using NS-2 confirm that it has higher throughput and low 
packet loss and the reduced routing overhead. And also since the 
NS-2 shows the implementation of the protocol in the real time 
environment, the EGMP on comparison with MAODV shows 
that it can be implemented in real time environment because of 
its reduced cost and the reduced overhead and also because of 
its less power consumption. Future work can further enhance the 
performance of the protocol.
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