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Abstract:  

MANETs (mobile ad hoc networks) contain 

wireless mobile nodes to construct dynamic 

networks without the support of fixed 

infrastructure. Its nodes and hosts are all 

movable and self-configurable while 

simultaneously serving as routers to deliver 

data from sources to their respective 

destinations. Because routers in MANETs have 

to cooperate efficiently to meet the 

performance requirements, routing algorithms 

play a crucial role in MANET architecture 

design. In the past, tremendous works have 

been done on comparison and evaluation of 

routing algorithms using NS2 (network 

simulator 2). This paper presents performance 

evaluations and analyses on the Proactive and 

Reactive routing protocols using NS3 (network 

simulator 3), a relatively newer and more 

advanced version of NS2. This paper will also 

show simulation results of evaluating the drop 

rate, throughput, power consumption, and end-

to-end delay of MANETs. Lastly, a 

performance justification of said simulation 

results will be presented. 
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1. Introduction 

MANETs (mobile ad hoc networks) have 

emerged as a promising solution and research 

topic since the mid-1990s for its efficient 

wireless communication between movable 

nodes where fixed infrastructure is unavailable. 

Due to the mobility of the nodes, the 

interconnections between nodes are constantly 

and dynamically reconfigured. All the nodes in 

an MANET can move individually in any 

direction at any time, subsequently updating 

their interconnections accordingly. The biggest 

challenge in MANET design is ensuring each 

node maintains connections with its neighbors 

while simultaneously directing information 

traffic to the appropriate destinations. 

An MANET is generally used in places where 

a fixed infrastructure can’t be formed due to 

certain reasons, such as disaster areas, war 

zones, and emergency sites. All MANET hosts 

are mobile and can be installed in cars, soldiers, 

ships, buses, airplanes, and emergency 

response teams, to form temporary networks as 

shown in Fig. 1. Any of the hosts can move out 

of range at any time, resulting in a 

reconfiguration of the network. There are 

several MANET types, including VANETs 

(vehicular ad hoc networks), SPANs (smart 

phone ad hoc networks), iMANETs (Internet 

based mobile ad hoc networks), and military or 

tactical MANETs [1]. 

MANET nodes serve as routers for delivering 

data from sources to their respective 

destinations. Routing protocol plays a very 

important role in MANET design due to the 

specific characteristics required by this 

network. 

Some research on the topic of MANET Routing 

Protocol Design has been carried out using NS2 

in last several years. For instance, the routing 

algorithms for AODV (Ad hoc on-demand 

distance vector), FSR (fisheye state routing), 

DSDV (destination sequence distance vector), 

and DSR (dynamic source routing) have 
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already been simulated and compared [2-7]. 

Study and evaluation of the MANET routing 

protocols based on different network 

configurations have been presented [8-11]
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 data to a destination, a route generation 

mechanism will create a route based on the 

current network situation. The route will be 

canceled when the transaction ends. 

In the AODV routing algorithm, nodes work 

separately and do not keep track of adjacent 

nodes. Instead, all nodes have information of 

predefined routes through which data can be 

delivered to the destination. A route will be 

formed only when a data arrives at a node to 

deliver said data to the destination node. 

The DSR protocol is a source routed on-

demand routing protocol in which all nodes 

have a route cache to keep routing information 

from the source nodes. If said source nodesneed 

to send data to a destination, it will first check 

the route cache for a valid source to destination 

route. Only then will the source nodes send the 

packets. If there is no valid route, the source 

nodes will start to discover and to attempt 

building routes by sending a route request 

packet that contains the address of the source 

and the destination. A route will be only created 

if the request packet reaches a node that already 

has a source to node route established. 

1.3 Hybrid Routing Protocols 

An HRP (hybrid routing protocol) uses features 

of both proactive and reactive protocols. A ZRP 

(zone routing protocol) is an example of HRPs 

in which performance is improved by selecting 

either proactive or reactive protocols based on 

which is the most 

  

efficient algorithm under the current network 

status. 

 

3. Simulation Modeling Methodologies 

Simulations have been carried out on NS2 to 

compare and analyze routing algorithms, such 

as the DSDV, OLSR, AODV, and DSR, based 

on various performance metrics. However, 

performance comparison and analysis between 

the two classical MANET routing protocol 

types, proactive and reactive, have rarely been 

done using NS3 in the Linux Ubuntu operating 

system. The procedures and simulation results 

presented in this paper will help MANET 

researchers and designers tune their systems to 

meet particular requirements in a more efficient 

way. 

3.1 Comparison of NS2 and NS3 

 

A brief comparison between NS2 and NS3 is 

shown in Table 1 [14]. 

As shown in Table 1, NS3 is more powerful, 

flexible and versatile compared to NS2. 

However, many users are not familiar with NS3 

modeling and set up. 

3.2 NS3 Simulation Modeling 

Methodology 

 

To establish NS3 simulations, several classes 

such as core-module.h and network-module.h 

need to be included. These classes plus their 

detailed descriptions can be found in NS3 API. 

Moreover, NS3 employs C++ and Python 

languages, and several simulation steps need to 

be followed to start any NS3 simulations. The 

NS3 simulation procedures are shown in Fig. 3. 

  

Table 1 NS2 versus NS3. 
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nodes. In the transport layer, the IP address, 

ports and the routing method are set up. The 

stack for the Internet to store the IP address, 

ports, and kind of information are also defined. 

In the application layer, the source nodes and 

the sink nodes are assigned for the data 

transition. Lastly, the simulations are ready to 

carry out with the schedule time. The 

simulation environment is set up as shown in 

Table 2. 

The four MANET routing protocols were 

simulated based on the following performance 

metrics. 

 THPT (throughput): ratio of amount of 

received packets to the duration of simulation 

time. 

 GPT (goodput): total successfully 

routed data (bytes) to the duration of simulation 

time. 

 PDR (packet delivery ratio): the ratio of 

the number of packets successfully delivered to 

the destinations. 

 AETED (average end-to-end delay): the 

average time to deliver a packet from source to 

the destination. 

 PCMP (power consumption): the power 

consumption due to sink notes receiving 

packets. 

4. Simulation Results and Justifications 

Through the simulations, we evaluate and 

analyze the performance upon different 

simulation setups, such as varied number of 

nodes (10, 30 and 50), varied packet sizes (64, 

256 and 512), etc. 

4.1 Simulation Results 

 

NS3 simulation results of the MANET with 10 

  

Each Received Consumption Power (J) 

  

0.0174 

  

nodes are shown in Table 3 and Fig. 4 

respectively. 

NS3 simulation results of the MANET with 30 

nodes 

  

First, all parameter values are presented. 

Simulation notes are then created and the grid 

of simulations is defined using the parameters 

described in the first step. All functions relative 

to the nodes will be defined as well. The 

Internet Layer of the devices will be created, 

which will declare how the data transmitted 

between the devices and which channel is using 

the devices. At the same time, the devices are 

installed according to the 

  

are shown in Table 4 and Fig. 5 respectively. 

NS3 simulation results of the MANET with 50 

nodes are shown in Table 5 and Fig. 6 

respectively. 
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4.2 Simulation Result Justification 

 

Figs. 4-6 present graphical representations of 

the data seen in Tables 3-5 respectively. From 

the simulation results, we can draw the 

following conclusions. 
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As the packet size increased, throughput, 

goodput, packet delivery ratio, average end-to-

end delay and power consumption are 

increased for all routing protocols on the 

MANETs with 10, 30 and 50 nodes. 

The throughput and goodput for the AODV of 

the reactive type becomes better or more 

competitive as the number of nodes increases. 

That of the other three routing protocols 

worsens. The AODV of the reactive type 

performs the best. 

According to packet delivery ratio, as the 

number of nodes and packet size increase, the 

OLSR of the proactive type becomes the best 

performer, while the performances of the other 

two algorithms remain at a similar level. 

When comparing the throughput between the 

routing protocols, the DSDV of proactive types 

and the AODV of reactive types are found to be 

very competitive. AODV performs the best 

when the number of nodes and packet sizes are 

increased. The OLSR of proactive types is the 

worst performing protocol. 

Base on power consumption, the OLSR 

algorithm performs the worst, while the other 

two protocols are very competitive, with the 

DSDV slightly over performs the AODV in this 

category. 

When comparing the proactive protocol type 

with the reactive protocol type, it is easy to 

conclude that the performance of the two major 

routing protocols (DSDV and AODV) is 

competitive when the network size is relatively 

small (10 nodes). As the size of the network 

increases (30 and 50 nodes), the reactive 

routing protocols (AODV) become dominant in 

all performance categories. On the other hand, 

the packet size plays a non-crucial role in the 

comparison. 

 

5. Conclusion 

Several MANET routing protocols have been 

simulated and evaluated in this paper. NS3 

simulation modeling methodologies have been 

presented. Test results demonstrated that the 

AODV algorithm of the reactive type performs 

better in terms of throughput and average end-

to-end delay, while the OLSR of the reactive 

type is a little better among the routing 

algorithms in terms of packet delivery ratio. As 

the size of the network increases, the reactive 

protocols of the AODV routing algorithm 

become dominant in all performance 

categories, while the influence of the packet 

size is insignificant. The results of the work will 

help the researchers and designers better 

understand the performance of the major 

routing protocols in a MANET, so as to tune 

their MANET simulation systems based on 

various requirements. We hope to show the 

performance of the routing protocols in real 

world MANET applications in the future. 
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