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Abstract
Multicasting is intended for group-oriented communication 
services. One particularly challenging environment for multicast 
is a Mobile Ad-Hoc Network (MANET) where, the network 
topology can change randomly and rapidly, at unpredictable 
times. As a result, several specific multicast routing protocols 
for MANET have been proposed. Multicast approaches can 
generally be categories into two:  proactive and On-Demand. 
The proactive approaches pre-computed and maintains routes to 
all nodes, including nodes to which no packets are being sent. 
The on-demand approach creates the routes between nodes that 
are solely determined when they are explicitly needed to route 
packets. Multicasting protocols can also be categorized based on 
the structure used to forward multicast packets which are tree 
and mesh based. The uses of on demand routing approaches have 
been shown to have significantly benefits in terms of reducing 
the routing protocol’s overhead. Therefore, this paper focuses on 
performance of tree and mesh based multicast routing protocols 
over MANET.  
This paper, evaluates well alone multicast routing protocol 
DVMRP, ODMRP & PIM-DM under a wide range network 
condition & realistic scenario more a specifically the concern is 
to categorized a merit tree & mesh based protocol over various 
ranges of MANET scenario based on representative performance 
metric .The simulation environment Qualnet 5.0. As a result this 
work investigates the relative strength weakness and applicability 
of each protocol to diverse situation.
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I. Introduction
An ad-hoc network is a collection of nodes forming a temporary 
network without the aid of any additional infrastructure and no 
centralized control. The nodes in an ad-hoc network can be a laptop, 
PDA, or any other devices capable of transmitting and receiving 
information. Nodes act both as an end system (transmitting and 
receiving data) and as a router (allowing traffic to pass through) 
resulting in multi-hop routing. 
In this paper, authors have presented that due to dynamism and 
frequent topology changes a design of a suitable routing protocol 
is difficult for mobile ad hoc networks. This paper presents a 
state-of-the-art overview of multicast routing protocols for ad 
hoc networks. This survey will prove to be a great source of 
information for researchers in ad hoc networks.  The survey tries 
to review typical tree-based and mesh-based multicast routing 
protocols, generally the tree based protocols are efficient than mesh 
based ones from the perspective of energy efficiency generated 
by the minimization of transmission redundancy, whereas mesh 
based protocols provide better reliability at the cost of redundancy 
[1].
In this paper, the authors have proposed and evaluated the on-
demand multicasting routing mechanism for ad hoc wireless 
network. This mechanism is a generalization of their previously 

proposed stability-based unicast routing scheme that relies on 
determining link stability and path stability in order to find out a 
stable route from a source to a destination. The proposed multicast 
routing mechanism depends only on local state information (at 
source) for constructing a multicast tree. It has been shown that the 
proposed multicast routing scheme reduces both the control traffic 
and the data traffic and decreases the delivery delay considerably 
when compared to multiple unicast depends only on local state 
information (at source) for constructing a multicast tree and is 
demand-driven in the sense that whenever a source needs to 
communicate with a set of destinations, it discovers the routes 
and creates a multicast tree dynamically [2]. 
In this paper, authors have presented that implementing and 
validating the Multicast Routing protocol with Dynamic Core 
(MR+ DC) in a real wireless ad hoc network test bed. The test 
bed consists of portable PCs and PDAs to reduce hardware cost 
and facilitate mobility test. MRDC creates and maintains a group 
shared tree for each multicast session on demand. Integrating a 
simplified IGMP and a multicast tree information collector into the 
implementation, they evaluated the bandwidth utilization of MRDC 
in a stationary network scenario and the correctness of MRDC 
in both topology dynamic and membership dynamic scenarios 
in test bed experiments. They have also designed a forwarding 
module to solve the problems of multicast datagram forwarding 
and realize on-demand fashion when program runs in user space. 
Besides these, IGMP module and tree monitoring module have 
been designed and integrated in the MRDC implementation to 
form a complete solution for multicast application supporting and 
topology monitoring. They evaluated the bandwidth utilization of 
this implementation in a stationary network scenario and showed 
that if they do not consider encapsulation overhead, MRDC creates 
a little control overhead for multicast traffic delivery. Then, they 
used a MBone traffic - vic to test MRDC with node movement and 
membership changes. The results prove that MRDC correctly deal 
with topology dynamic and membership dynamic. The success of 
MRDC implementation in user space encourages them to bring 
these functionalities into kernel and test the scalability of MRDC 
[3]. 
In this paper, authors have presented that the multicasting is 
effective when its group members are sparse and the speed is 
low. They propose an ant agent based adaptive, multicast protocol 
that exploits group members ‘desire to simplify multicast routing 
and invoke broadcast operations in appropriate localized regimes. 
By reducing the number of group members that participate in the 
construction of the multicast structure and by providing robustness 
to mobility by performing broadcasts in densely clustered local 
regions, the proposed protocol achieves packet delivery statistics 
that are comparable to that with a pure multicast protocol but 
with significantly lower overheads. By their simulation results, 
they show that their proposed protocol achieves increased Packet 
Delivery Fraction (PDF) with reduced overhead and routing load 
[4].
In this paper, authors have presented that a new MAC protocol 
called RMAC that supports reliable multicast for wireless ad 
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hoc networks. By utilizing the busy tone mechanism to realize 
multicast reliability, RMAC has the following three novelties:

It uses a variable-length control frame to stipulate an order for • 
the receivers to respond, such that the problem of feedback 
collision is solved
It extends the traditional usage of busy tone for preventing • 
data frame collisions into the multicast scenario
It introduces a new usage of busy tone for acknowledging • 
data frames.

In addition, they also generalize RMAC into a comprehensive 
MAC protocol that provides both reliable and unreliable services 
for all the three modes of communications: unicast, multicast, 
and broadcast. Their evaluation shows that RMAC achieves 
high reliability with very limited overhead. Evaluation is done 
on RMAC and comparison is also made with BMMM, an example 
of other ARQ-based reliable multicast MAC protocols [5].
.In this paper authors have presented the benefits of application 
layers multicast in ad hoc networks. They have proposed a 
flexible receiver-driven overlay multicast protocol that they 
call the Application Layer Multicast Algorithm (ALMA). As an 
application layer protocol, ALMA constructs an overlay multicast 
tree of logical links between the group members. Our protocol 
has the advantages of an application layer protocol: a) simplicity 
of deployment, b) independence from lower layer protocols, and 
c) capability of exploiting features such as reliability and security 
that may be provided by the lower layers. They conclude that the 
application layer approach and ALMA seem very promising for 
ad hoc multicasting. In this paper, they investigate the benefits of 
using application layer or overlay multicasting in ad hoc networks. 
They have proposed the Application Layer Multicast Algorithm 
(ALMA) and show that it is arguably the best application layer 
protocol in terms of most of the metrics that they consider in ad 
hoc networks. It has mechanisms that facilitate the reconfiguration 
of the logical tree in scenarios of mobility or congestion. They 
also show that in terms of UDP performance, ALMA performs 
favorably as compared with ODMRP for moderately sized or 
reasonably large multicast groups. However, beyond a certain 
group size, due to an increase in the number of multicast data 
copies injected into the network, the performance of ALMA 
degrades and is worse than ODMRP. They conclude that ALMA, 
and in general application layer multicast, is a viable choice for 
multicasting in ad hoc networks if the application needs reliability 
or any other special requirements [6]. 
In this paper authors describe an Ad hoc wireless networks are self-
organizing, dynamic topology networks formed by a collection of 
mobile nodes through radio links. Minimal configuration, absence 
of infrastructure, and quick deployment, make them convenient 
for emergency situations other than military applications. In this 
paper, they have proposed an efficient multicast routing protocol 
for Ad hoc wireless networks. This protocol reduces the control 
overhead by dynamically classifying the sources into Active 
and Passive categories. The control overhead is significantly 
reduced by about 30% compared to ODMRP, which contributes 
to the scalability of the protocol. The study of effectiveness of 
the proposed multicast routing protocol by simulation studies 
and the results show that the multicast efficiency is increased 
by 10-15% and packet delivery ratio is also improved at high 
network load. The major advantage of this protocol is its increased 
scalability. This can be mainly attributed to the reduced control 
overhead. They implemented DCMP using GlomoSim and the 
simulation results show that there is a 30% reduction in control 
overhead, while the multicast efficiency is increased by 10-15%, 

at the cost of a small (2%) reduction in packet delivery ratio for 
light network loads. They have also found that the packet delivery 
ratio is improved at high load [7].
In this paper, the authors have presented a comparative performance 
evaluation of three general-purpose on demand multicast protocols, 
namely ADMR, MAODV, and ODMRP, focusing on the effects 
of changes such as increasing number of multicast receivers or 
sources, application sending pattern, and increasing number of 
nodes in the network. They use mobile networks composed of 
100 or 200 nodes, with both a single active multicast group and 
multiple active multicast groups in the network, in a wide range 
of multicast scenarios. Although some simulation results for these 
protocols have been published before, the three protocols have 
not been compared, and prior studies have focused on smaller 
networks using a small set of simulation scenarios, many with 
only a single active multicast group. They focus here on the effects 
of the protocols’ relative degree of on-demand behavior and their 
performance in different multicast scenarios [8]. 
In this paper, authors describe a comparative performance of 
three multicast protocols for Mobile Ad hoc Networks – ODMRP, 
AMRIS and MAODV focusing on the effects of changes such as 
the increasing number of receivers or sources and increasing the 
number of nodes. Although some simulation results of MANET 
protocols have been published before, these three protocols have 
not been compared in isolation. In recent years, a number of new 
multicast protocols have been proposed for ad hoc networks. A 
systematic performance evaluation of these protocols is done by 
performing certain simulations under NS-2. AMRIS was effective 
in a light traffic environment with no mobility, but its performance 
was susceptible to traffic load and mobility. ODMRP was very 
effective and efficient in most of our simulation scenarios. However, 
the protocol showed a trend of rapidly increasing overhead as the 
number of senders increased [9]. 
In this paper, authors present a performance analysis of topological 
multicast routing algorithms on mobile wireless ad-hoc networks. 
Flooding and On-Demand Multicast Routing Protocol (ODMRP) 
are simulated and compared with Topological Multicast Routing 
Protocol (ToMuRo) over a pedestrian scenario. The scenario 
evaluated considers one multicast transmitter and one, two, and 
three multicast receivers under various mobility and transmission 
ranges. The behavior of 250 nodes is evaluated in terms of End 
to End Delay (EED), jitter, packet delivery ratio, and overhead. 
This paper has presented ToMuRo, a topological multicast routing 
protocol. The results of this paper show that the ToMuRo algorithm 
performs better than the ODMRP algorithm in terms of jitter 
and packet delivery ratio. The performance of ToMuRo, when 
compared with ODMRP, improves as node speed and the number 
of receivers increases [10]. 
In this paper, authors present the problem of reducing data overhead 
of mesh-based multicast ad hoc routing protocols by reducing 
the number of forwarding nodes. They show that minimizing 
the number of forwarding nodes is equivalent to the problem 
of finding the minimal cost multicast tree. In addition, they 
demonstrate the problem to be NP-complete by a transformation 
to the Steiner tree problem. They propose a distributed heuristic 
algorithm based on the epidemic propagation of the number of 
forwarding nodes. Their simulation results show that the proposed 
heuristic, when implemented into ODMRP, is able to offer similar 
performance results and a lower average latency while improving 
the forwarding efficiency in around a 40-50% with respect to the 
original ODMRP. They have introduced an heuristic algorithm to 
reduce the data overhead of mesh-based multicast ad hoc routing 
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protocols. The results in scenarios with a high traffic load show that 
the proposed scheme is able to achieve a higher overall network 
capacity [11].
In this paper, authors describe the problem of controlling data 
overhead of mesh-based multicast ad hoc routing protocols by 
adaptively adding redundancy to the minimal data overhead 
multicast mesh as required by the network conditions. They 
show that the computation of the minimal data overhead multicast 
mesh is NP-complete, and they propose a heuristic approximation 
algorithm inspired on epidemic algorithms. In addition, we 
propose a mobility-aware an adaptive mesh construction algorithm 
based on a probabilistic path selection being able to adapt the 
reliability of the multicast mesh to the mobility of the network. 
Their simulation results show that the proposed approach, when 
implemented into ODMRP, is able to offer similar performance 
results and a lower average latency while reducing data overhead 
between 25 to 50% compared to the original ODMRP [12].
In this paper, authors present a performance analysis of topological 
and geographical multicast routing algorithms for mobile 
wireless ad hoc networks. Flooding and On-Demand Multicast 
Routing Protocol (ODMRP) are simulated and compared with 
two novels protocols proposed: Topological Multicast Routing 
Protocol (ToMuRo) and Geographical Multicast Routing Protocol 
(GeMuRo) in pedestrian and vehicular scenarios. The scenarios 
evaluated consider one multicast transmitter and one, two, and 
three multicast receivers under various mobility and transmission 
ranges. The behavior of 250 nodes is evaluated in terms of End to 
End Delay (EED), Jitter and packet delivery ratio and overhead. 
Results show that ToMuRo is suitable for pedestrian scenarios 
due to its tree-based architecture and GeMuRo is proper for 
vehicular scenarios because it is based on a mesh topology. 
Significantly, simulation results of the pedestrian scenario show 
that the ToMuRo algorithm performs better than the ODMRP 
algorithm in terms of jitter and packet delivery ratio. However, 
Flooding shows significantly better performance in term of jitter 
and packet delivery ratio. Results show that Flooding might 
provide a viable option for vehicular ad-hoc networks with high 
mobility and density [13]. 
In this paper, authors present a performance analysis of an 
enhanced version of the Topological Multicast Routing Algorithm 
(ToMuRo) on mobile wireless ad‐hoc networks, which includes 
undecided border nodes. Employing undecided border nodes to 
forward multicast packets represents a significant enhancement 
because it optimizes the path discovery process by selecting 
undecided nodes that can function as multicast relay nodes. 
Flooding Mechanism and On‐Demand Multicast Routing 
Protocol (ODMRP) are simulated and compared with both 
the basic and enhanced versions of the Topological Multicast 
Routing algorithm. The scenario evaluated considers one multicast 
transmitter and one, two, and three multicast receivers with various 
mobility patterns and transmission ranges. The behavior of 250 
nodes is evaluated in terms of End to End Delay (EED), jitter, 
packet delivery ratio, and overhead. The performance of enhanced 
ToMuRo, when compared with ODMRP, is better in terms of two 
very important QoS parameters for applications (jitter and packet 
delivery ratio).However, in terms of EED, both algorithms perform 
well. It conclusion enhanced ToMuRo maybe more appropriate 
for multimedia or other applications that require streaming than 
ODMRPand Basic ToMuRo [14].
In this paper, authors present the performance of multicast 
protocols in mobile ad hoc networks using network simulator 
NS-2. A mobile ad hoc network is a network comprised of self- 

configuring mobile nodes without any fixed infrastructure. In 
such an environment, the multicast protocols face the challenge 
of producing multi hop routes from source to multiple destinations 
under node mobility and bandwidth constraints. In recent years, 
a number of new multicast protocols have been proposed for ad 
hoc networks. A systematic performance evaluation of some well-
renown multicast protocols like MAODV and ODMRP is done by 
performing certain simulations under NS-2. Multicasting of data 
packets in wireless ad hoc networks is demanded increasingly and 
several different multicast protocols are proposed recently. This 
paper shows how to perform simulations of some of the multicast 
protocols in wireless ad hoc networks like MAODV and ODMRP. 
The methods and commands that can be used to simulate these 
on-demand multicast protocols are studied and analyzed because 
of its different nature from those used for unicast protocols like 
AODV [15].
Multicasting plays a crucial role in many applications of MANETs. 
It can significantly improve the performance of the networks. This 
paper proposes the comparison of MAODV and ADMR protocol. 
MAODV improves the QoS parameters like throughput, delivery 
ratio, end-to-end delay as compared to the ADMR. There have 
many routing protocol are developed for improving the Quality of 
Service of routing protocol. Example of MANET reactive routing 
protocol MAODV also improves the performance i.e. it reduces 
the delay metric and improves the throughput and packet delivery 
ratio as compared to the ADMR by varying the mobility [16].

II. Objective
MANETS have a several specificities that lead to several unusual 
challenges. The purpose of this thesis is to define a solution o handle 
multicast communication in the wireless network environment. 
Even if we focus here on the routing issues, we should not forget 
that the multicast service is integrated in a network environment 
where multicast services are provided.
The objective of this thesis is to evaluate performance of the 
multicasting routing protocol wireless ad hoc networks. This 
evaluation is done through simulation. The thesis also included 
the goal to generate a simulation environment that could be used as 
a platform for further studies with in the area of ad hoc networks. 
This simulation environment is QualNet5.0.
The goal of this thesis is to:

Get a general understanding of MANETS.• 
Generate a simulation environment that could be used for • 
further studies.
Analyze the protocols through simulation.                              • 

III. Experimental Setup
Qualnet is a network modeling tool, which is used to model wired 
and wireless network. It uses simulation and emulation to predict 
the behavior and performance of the networks to improve the 
design, operation and management.
Performance matrices used:-

A. Control Packet Load
The average number of control packet transmission by node in 
the network. Control packets include any of QUERY, REPLY, 
PASSREQ, CONFIRM, HELLOW and ACK packets.

B. Packet Delivery Ratio
The ratio of data packet sent by all the sources that is received 
by a receiver.
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C. Data Packet Overhead
The number of data transmissions performed by the protocols per 
successfully delivered data packet.

D. Control Packet Overhead
The number of controlled transmissions performed by the protocols 
per successfully delivered data packet.
Total packet overhead: the total control and data overheads per 
successfully delivered data packet. This matrix represents the 
multicast routing efficiency.
The simulation environment for the proposed work consists of 
four models:-

Network model• 
Channel model• 
Mobility model• 
Traffic model• 

Table 1:
Area 1500X1500 m2
Transmission range 500 m
Number of nodes 200
Physical / Mac layer IEEE 802.11 at 2 Mbps

Mobility model Random waypoint model 
with no pause time

Maximum mobility 
speed 1-20 m/s

Simulation duration 500 s
Pause time 0
Packet size 512 bytes
Traffic type CBR (Constant Bit Rates)
Number of packets 5/second
Number of multicast 
sources 1,2,5,10,15 nodes

Number of multicast 
receivers 10,20,30,40,50 nodes

No. of simulations 20

IV. Description of Protocols

A. Distance Vector Multicast Routing Protocol 
(DVMRP)
DVMRP is a distance vector routing protocol. It uses flooding and 
pruning to build the multicast tree. The routers in the leaf subnets 
have group membership information. When a router receives a 
flooded packet, it knows whether that packet will be useful for 
its subnet or not. In case there is no group member on the subnet, 
the leaf router sends a prune message to its neighboring routers. 
In addition, a leaf router can send a prune message through all 
interfaces except for the one on the reverse shortest path to the 
sender. When an intermediate router receives prune messages 
from all interfaces except for the reverse shortest path interface, 
it forwards the prune message upstream. This way, the unwanted 
branches of the spanning tree get pruned off. When a router sends a 
prune message, it maintains information about the (Source, Group) 
pair for which the prune message was sent. This state is used to 
prevent propagation of the data packets when they arrive at those 
routers. 
DVMRP is a soft-state protocol in the sense that the state in the 
routers times out, and hence the process of flooding and pruning 
needs to be repeated periodically. However, if a member wants 

to join a group before the next flooding takes place and there is 
no host on the subnet currently subscribed to the group, DVMRP 
allows the corresponding router to send a graft message. The graft 
message propagates upstream using the reverse path forwarding 
interface until it reaches a router that is part of the shortest path 
tree. In fact, a graft message cancels the prune state at the relevant 
router.
ODMRP

B. On-demand Multicast Routing Protocol (ODMRP)
The On-Demand Multicast Routing Protocol (ODMRP) falls into 
the category of on-demand protocols since group membership 
and multicast routes are established and updated by the source 
whenever it has data to send. Unlike conventional multicast 
protocols which build a multicast tree, ODMRP is mesh based. 
It uses a subset of nodes, or forwarding group, to forward packets 
via scoped flooding.  When a multicast source has data to send but 
no route or group membership information is known, it piggybacks 
the data in a Join-Query packet. When a neighbor node receives a 
unique Join-Query, it records the upstream node ID in its message 
cache, which is used as the node’s routing table, and re-broadcasts 
the packet. This process’ side effect is to build the reverse path 
to the source. When a Join-Query packet reaches the multicast 
receiver, it generates a Join-Table packet that is broadcast to its 
neighbors. The Join-Table packet contains the multicast group 
address, sequence of pairs, and a count of the number of pairs. 
When a node receives a Join-Table it checks if the next node 
address of one of the entries matches its own address. If it does, 
the node realizes that it is on the path to the source and thus 
becomes a part of the forwarding group for that source by setting 
its forwarding group flag. It then broadcasts its own Join-Table, 
which contains matched entries. The next hop IP address can be 
obtained from the message cache. This process constructs the 
routes from sources to receivers and builds the forwarding group. 
Membership and route information is updated by periodically 
sending Join-Query packets.                                                                                                         
Nodes only forward (non-duplicate) data packet if they belong 
to the forwarding group or if they are multicast group members. 
By having forwarding group nodes flood data packets, ODMRP 
is more immune to link/node failures (e.g., due to node mobility). 
This is in fact an advantage of mesh-based protocols. This figure 
illustrates how the mesh is created in ODMRP.
PIM-DM

C. Protocol Independent Multicast (PIM)
PIM is a multicast routing protocol that does not depend on a 
specific unicast routing protocol. PIM uses a set of special routers 
called Rendezvous Points (RPs) such that any receiver who wants 
to join the multicast group needs to send an explicit join request 
to a unique RP determined based on the multicast group address. 
The receivers explicitly join the RP resulting in the formation 
of a unidirectional shared RP-tree. Senders, on the other hand, 
do not explicitly join the RP but send their data encapsulated in 
register messages directly to the RP for distribution using the 
shared RP-tree. A sender who wants to multicast to the group starts 
by sending encapsulated packets to the corresponding RP, which 
then forwards the packets to the attached receivers. If the sender’s 
traffic increases beyond some threshold, the shortest path route is 
set up between the sender and the corresponding RP. In addition, 
the intermediate routers between the RP and the receivers switch 
from the RP-based shared tree to a source-based shortest path 
tree. PIM uses soft state mechanisms to maintain the tree. That 
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is, control messages are sent periodically by the relevant routers 
to refresh the state information. No explicit teardown mechanism 
is needed to remove states when a group ceases to exist. PIM 
(Protocol Independent Multicast) is capable of supporting Sparse 
Mode (SM) and Dense Mode (DM) operations. 

D. PIM-DM (Protocol Independent Multicast–Dense 
Mode)
This is PIM operating in dense mode (PIMDM), but the differences 
from PIM sparse mode (PIM-SM) are profound enough to consider 
the two modes separately. PIM also supports sparse-dense mode, 
with mixed sparse and dense groups, but there is no special notation 
for that operational mode. In contrast to DVRMP and MOSPF, 
PIM-DM allows a router to use any unicast routing protocol and 
performs RPF checks using the unicast routing table. PIM-DM 
has an implicit join message, so routers use the flood and prune 
method to deliver traffic everywhere and then determine where the 
uninterested receivers are. PIM-DM uses source-based distribution 
trees in the form (S, G), as do all dense-mode protocols. 

D. PIM-SM (Protocol Independent Multicast-Sparse 
Mode)
It allows a router to use any unicast routing protocol and performs 
RPF checks using the unicast routing table. However, PIM-SM has 
an explicit join message, so routers determine where the interested 
receivers are and send join messages upstream to their neighbors, 
building trees from receivers to RP. However, PIM-SM migrates 
to an (S, G) source based tree if that path is shorter than through 
the RP for a particular multicast group’s traffic

VI. Results and Discussion
The performance of DVMRP, ODMRP and PIM-DM are 
investigated and analyzed based on the results obtained from the 
simulation. A number of experiments are performed to explore 
the performance of these protocols with respect to a number of 
nodes (randomly).

Fig. 1: No. of Nodes vs Total Byte Received

Fig. 2:  No. of Nodes vs First Packet Received      

Fig. 3: No. of Nodes vs Last Packet Received

From fig. 1 to 6, it is observed that all protocols performance 
is affected by the increasing number of nodes in the network. 
Increased network traffic results in packet loss due to buffer 
overflow and congestion. When nodes are placed randomly, no. 
of bytes received at server increased by increasing no. of nodes for 
ODMRP as shown in fig. 1. For DVMRP, bytes received increase 
from 20 to 40 nodes but after that remain same. The received bytes 
increase with no. of nodes for PIM-DM also. The average ETED 
increases for DVMRP as no. of nodes increase as shown in fig. 
6. For ODMRP, the average ETED decreases but remains almost 
same. For PIM-DM firstly ETED is small but suddenly increase 
after that its ETED decreases fig. 2 and 3 show the first and last 
packet received, fig. 4 shows that Total Packet Received is highest 
for ODMRP and lowest for DVMRP. Fig. 6 shows that throughput 
is highest for ODMRP and lowest for DVMRP. For ODMRP, 
throughput increases from 40 to 60 nodes but after that falls for 
20 nodes. The same thing happens for DVMRP and PIM-DM. 
Fig. 7 shows jitter i.e variation in packet delay which is minimum 
in ODMRP.  For all kinds of traffic load, ODMRP outperforms 
other two protocols. ODMRP uses a forwarding group, to forward 
packets to receiver via scoped flooding. This path redundancy 
enables ODMRP suffer minimum data loss.

  Fig. 4: No. of Nodes vs Total Packet Received
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Fig. 5: No. of Nodes vs Throughtput

Fig. 6: No. of Nodes vs Average ETED

Fig. 7: No. of Nodes vs Average Jitters

VII Conclusion
From the investigation, it can be concluded that proactive multicast 
routing protocols are not suitable for mobile ad hoc networks 
(MANETs), because of their huge routing overheads. Among the 
other two reactive routing protocols, mesh based (ODMRP) shows 
better performance than tree based routing protocol. ODMRP has 
low packet loss, high packet delivery ratio (PDR), less average 
end to end delay (ETED) high throughput as compared to other 
tree-based routing protocols. It was observed that by increasing 
the buffer space in a network, number of dropped packets could 
be reduced significantly. Also, by reducing the number of RREQ 
packets, the throughput was improved. But the downside to 

this proposed solution was increased end-to-end delay. It was 
concluded that there is a trade-off between number of dropped 
packet and delay. If the number of dropped packets was decreased 
with the help of buffer, then average end-to-end delay will increase. 
But the throughput can be certainly improved by reducing the 
retransmission of RREQ packets.
For all kinds of traffic load, ODMRP outperforms other two 
protocols. ODMRP uses a forwarding group, to forward packets 
to receiver via scoped flooding. This path redundancy enables 
ODMRP suffer minimum data loss.
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