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Abstract 
A Mobile Ad-hoc NETwork (MANET) consists of a number of 

mobile wireless nodes, among which the communication is 

carried out without having any centralized control. MANET is a 

self organized, self configurable network having no infrastructure, 

and in which the mobile nodes move arbitrarily. The mobile 

nodes can receive and relay packets as a router. Routing is a 

critical issue and an efficient routing protocol makes the MANET 

reliable. For almost last 10 years, a number of routing protocols 

have been studied and their performance comparisons are made 

by many researchers. Most of the previous research on MANET 

routing protocols have focused on simulation study by varying 

various parameters, such as network size, pause times, node 

mobility independently etc. In this work a study has been carried 

out on the behavioral aspect of three different MANET routing 

protocols i.e. AODV (Ad Hoc On-Demand Distance Vector), 

DSDV (Destination Sequenced Distance-Vector) and DSR 

(Dynamic Source Routing Protocol) using the NS-2 simulation 

tool. The performance of these routing protocols is analyzed in 

terms of their average throughput, average delay & maximum 

packets in queue and their results are shown in graphical forms. 

The main objective of this study is to create a choice guide of 

routing protocol for a given network scenario, based on the 

relative performance of the protocols under various scenarios. 

Keywords: CBR, MANeT, NS-2, Routing protocols, Wireless 

Networks. 

1. Introduction 

In areas in which there is little or no communication 

infrastructure or the existing infrastructure is expensive or 

inconvenient to use, wireless mobile users may still be able 

to communicate through the formation of an Ad-hoc 

Network. In such a network, each mobile node operates 

not only as a host but also as a router, forwarding packets 

for other mobile nodes in the network that may not be 

within direct wireless transmission range of each other. 

Each node participates in an ad hoc routing protocol that 

allows it to discover “multi-hop” paths through the  

 

 

network to any other node. The idea of ad hoc networking 

is sometimes also called infrastructure less networking, 

since the mobile nodes in the network dynamically 

establish routing among themselves to form their own 

network “on the fly.” Some examples of the possible uses 

of ad hoc networking include, students using laptop 

computers to participate in an interactive lecture, business 

associates sharing information during a meeting, soldiers 

relaying information for situational awareness on the 

battlefield, and emergency disaster relief personnel 

coordinating efforts after a hurricane or earthquake. 

2. MANET Network Model 

The MANET is a collection of nodes, which have the possibility 

to connect on a wireless medium and form an arbitrary and 

dynamic network with wireless links. This means that links 

between the nodes can change with time, new nodes can join the 

network, and other nodes can leave it. A MANET is expected to 

be of larger size than the radio range of the wireless antennas, 

because of this fact it could be necessary to route the traffic 

through a multi-hop path to give two nodes the ability to 

communicate. There are neither fixed routers nor fixed locations 

for the routers as in cellular networks - also known as 

infrastructure networks.  

 

   
 

Fig. 1 Wireless Network Structures (Infrastructure Networks) 
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Fig. 2 Wireless Network Structures (Infrastructureless Networks)  

Cellular networks consist of a wired backbone, which connects 

the base-stations. The mobile nodes can only communicate over 

a one-hop wireless link to the base-station; multi-hop wireless 

links are not possible. By contrast, a MANET has no permanent 

infrastructure at all. All mobile nodes act as mobile routers.  A 

MANET is highly dynamic. Links and participants are often 

changing and the quality of the links as well. Furthermore, 

asymmetric links are also possible. New routing protocols are 

needed to satisfy the specific requirements of mobile Ad hoc 

networks. There exists a large family of ad hoc routing protocols.  

3. Types of Routing in MANET 

Nodes in ad hoc network also function as routers that 

discover and maintain routes to other nodes in the network. 

Thus, the primary goal of MANET is to establish a correct 

and efficient route between a pair of nodes and to ensure 

the correct and timely delivery of packets. The protocols 

for routing can be classified as [14]. 
 

3.1 Proactive/Table-Driven Routing Protocols: In 

proactive routing protocols, each node maintains routing 

information to every other node (or nodes located in a 

specific part) in the network. The routing information is 

usually kept in a number of different tables. These tables 

are periodically updated and/or if the network topology 

changes. The difference between these protocols exists in 

the way the routing information is updated, and the type of 

information kept at each routing table. Keeping routes to 

all destinations up-to-date, even if they are not used, is a 

disadvantage with regard to the usage of bandwidth and of 

network resources. It is also possible that the control traffic 

delays data packets, because queues are filled with control 

packets and there are more packet collisions due to more 

network traffic. Proactive protocols do not scale in the 

frequency of topology change. Therefore the proactive 

strategy is appropriate for a low mobility network. 

3.2 Destination Sequenced Distance Vector (DSDV): 

The DSDV algorithm is modification of Distributed 

Bellman Ford algorithm, which guarantees loop free 

routes. It provides a single path to destination that is 

selected using the distance vector shortest path routing 

algorithm. Two types of update packets are transmitted in 

order to reduce the amount of overhead through the 

network. These are referred to as a “full dump” and 

“incremental” packets. The full dump packets carry all the 

available routing information and the incremental packets 

carry only the information changed since the last full 

dump. The incremental update packets are sent more 

frequently than the full dump packets. DSDV introduces 

large amount of overhead to the network due to the 

requirement of the periodic update messages. Therefore 

the protocol does not scale in large network since large 

portion of network bandwidth is used in updating 

procedures. 

3.3 Routing Table Management: The routing table in 

each node consists of a list of all available nodes, their 

metric, the next hop to destination and a sequence number 

generated by the destination node. The routing table is 

used to transmit packets through the ad hoc network. In 

order to keep the routing table consistent with the 

dynamically changing topology of an ad hoc network the 

nodes have to update the routing table periodically or when 

there is a significant change in the network. Therefore 

mobile nodes advertise their routing information by 

broadcasting a routing table update packet. The metric of 

an update packet starts with metric one for one-hop 

neighbors and is incremented by each forwarding node and 

additionally the original node tags the update packet with a 

sequence number. The receiving nodes update their routing 

tables if the sequence number of the update is greater than 

the current one or it is equal and the metric is smaller than 

the current metric. Delaying the advertisement of routes 

until best routes have been found may minimize 

fluctuations of the routing table. On the other hand the 

spreading of the routing information has to be frequent and 

quick enough to guarantee the consistency of the routing 

tables in a dynamic network. 

3.4 Responding to Topology Changes: DSDV responds 

to broken links by invalidating all routes that contain this 

link. The routes are immediately assigned an infinite 

metric and an incremented sequence number. Broken links 

can be detected by link and physical layer components or if 

a node receives no broadcast packets from its next 

neighbors for a while. Then the detecting node broadcasts 

immediately an update packet and informs the other nodes 

with it. If the link to a node is up again, the routes will be 

re-established when the node broadcasts its routing table. 

3.5 Reactive/ On-Demand Routing Protocols: These 

protocols were designed to overcome the wasted effort in 

maintaining unused routes. Routing information is 
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acquired only when there is a need for it. The needed 

routes are calculated on demand. This saves the overhead 

of maintaining unused routes at each node, but on the other 

hand the latency for sending data packets will considerably 

increase. It is obvious that a long delay can arise before 

data transmission because it has to wait until a route to the 

destination is acquired. As reactive routing protocols flood 

the network to discover the route, they are not optimal in 

terms of bandwidth utilization, but they scale well in the 

frequency of topology change. Thus this strategy is 

suitable for high mobility networks. Reactive protocols can 

be classified into two categories, Source routing and Hop-

by-hop routing. In Source routed on-demand protocols, 

each data packets carry the complete source to destination 

address. Therefore, each intermediate node forwards these 

packets according to the information kept in the header of 

each packet. This means that the intermediate nodes do not 

need to maintain up-to-date routing information for each 

active route in order to forward the packet towards the 

destination. Furthermore, nodes do not need to maintain 

neighbor connectivity through periodic beaconing 

messages neighbors through the use of beaconing 

messages. In hop-by-hop routing (also known as point-to-

point routing), each data occurs by coding route request 

packets through packet only carries the destination address 

and the next hop address. Therefore, each intermediate 

node in the path to the destination uses its routing table to 

forward each data packet towards the destination [15]. 

3.6 Dynamic Source Routing : The Dynamic Source 

Routing Protocol (DSR) is a reactive routing protocol .By 

the means of this protocol each node can discover 

dynamically a source route to any destination in the 

network over multiple hops. It is trivially loop free owing 

to the fact that a complete, ordered list of the nodes 

through which the packet must pass is included in each 

packet header. The two main mechanisms of DSR are 

Route Discovery and Route Maintenance, which work 

together to discover and maintain source routes to arbitrary 

destinations in the network. 

3.7 Ad-hoc On-Demand Distance Vector Routing 

(AODV): The Ad hoc on demand Distance Vector routing 

protocol (AODV) joins mechanisms of DSR and DSDV. 

The periodic beacons, hop-by-hop routing and sequence 

numbers (guarantee of loop-freedom) of DSDV and the 

pure on-demand mechanism of Route Discovery and Route 

Maintenance from DSR are combined. 

3.8 Route Discovery: Whenever there exists a valid route 

between two communication peers, AODV Route 

Discovery is not used. As soon as a route is missing 

between the two communicating partners, e.g. when a new 

route to a destination is needed, a link is broken, or the 

route has expired, the source node S broadcasts a ROUTE 

REQUEST message in order to find a route to the 

destination D.  

 

4. Simulation Environment 

The overall goal of this simulation study is to analyze the 

performance of different existing wireless routing 

protocols in Wireless MANET Networks environment. 

The simulations have been performed using Network 

Simulator 2 version 2.34, a software that provides scalable 

simulations of Wireless Networks and an open source 

software. In our simulation, we consider a network of 5 

nodes (one source and one destination) that are placed 

randomly within a 600m X 550m area and operating over 

280 seconds. Multiple runs with different node speed and 

number of nodes are conducted for each scenario and 

collected data is averaged over those runs. To evaluate the 

performance of routing protocols, both qualitative and 

quantitative metrics are needed. Most of the routing 

protocols ensure the qualitative metrics. Therefore, we use 

different quantitative metrics to compare the performance. 

They are 

4.1 Throughput: Ratio of the packets delivered to the 

total number of packets sent. 

4.2 Packet Delivery Ratio: Packet Delivery Ratio in this 

simulation is defined as the ratio between the number of 

packets sent by constant bit sources (CBR) and number of 

packets received by CBR sink at destination. 

Packet Delivery Ratio = ∑ CBR Packets received / ∑ CBR 

Packets sent It describes the percentage of packets, which 

reach the destination. 

4.3 Minimum Delay: Minimum Time taken for the 

packets to reach the next node. 

4.4 Maximum Delay: Maximum Time taken for the 

packets to reach the next node. 

4.5 Average End-to-End Delay: Time taken for the 

packets to reach the destination. 

4.6 Simulation Time: The time for which simulations will 

be run i.e. time between the starting of simulation and 

when the simulation ends. 

4.7 Network size:  It determines the number of nodes and 

size of area that nodes are moving within. Network size 

basically determines the connectivity. Fewer nodes in the 

same area mean fewer neighbors to send request to, but 

also smaller probability of collision.   
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4.8 Number of nodes: This is constant during the 

simulation. We used 5 nodes for simulations. 

4.9 Pause time: Nodes will stop a “pause time” amount 

before moving to another destination point. 

 

5. Result and Discussion 
 

The characteristics of different routing protocols at 

different node speed is shown in Table 1-3. 

Table 1: Characteristics of AODV Protocol 

speeds 

 

1m/s 2m/s 5m/s 10m/s 20m/s 50m/s 

Average 

through

put          

1472

1     

19535    19876   23142    24862    25871    

Average 

delay 

0.355

785 

0.2752

30 

0.270

430 

0.2371

51 

0.2200

65 

0.2126

49 

Pkt 

delivery 

ratio 

99.82

5042 

99.630

712 

99.55

557 

99.593

700  

99.693

734 

99.742

352 

Table 2: Characteristics of DSDV Protocol 

speeds 1m/s 2m/s 5m/s 10m/s 20m/s 50m/s 

Avg 

throughput          

26843    24554   18834   20503   21564    18737   

Avg delay 0.1826

15 

0.1486

31 

0.1967

94 

0.1979

49 

0.191644 0.195985 

Pkt delivery 

ratio 

99.898

386  

99.743

359 

99.603

5 

99.667

283  

99.693637 99.71150

6 

Table 3: Characteristics of DSR Protocol 

speed

s 

 

1m/s 2m/s 5m/s 10m/s 20m/s 50m/s 

Avg 

throu

ghput          

2833 31169   23852   25099     

25466   

25772    

Avera

ge 

delay 

0.189

262 

0.1746

99 

0.2252

07 

0.2220

09 

0.2159

91 

0.2131

17 

Pkt 

delive

ry 

ratio 

99.91

466 

99.934

340 

99.855

6 

99.923

970  

99.891

797 

99.897

179 

 

As seen in Figure-3 if Mobility/ Node speed is increases, 

AODV gives the maximum throughput, DSDV and DSR 

throughput is decreased with increase in node speed. 

 

 
 

Fig 3Average Throughput vs Speeds  

In Fig. 4, if node speed increases, average delay of AODV 

decreases while in DSDV and DSR, average delay 

increases with the increase in node speed. It means packet 

delivery in between source to destination take the less time 

as node speed increases in AODV.  

 

Fig 4 Average Delay  vs Speed 

In Fig. 5, with increase in node speed Packet delivery ratio 

decreases in AODV and DSDV while it increases in DSR, 

So in terms of packet delivery ratio, DSR is better.  

 

Fig 5 Packet Delivery Ratio vs Speed 
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6. Conclusion 
 

This paper presents a brief description of several routing 

protocols which are proposed for ad-hoc mobile networks 

and also provides a classification of these protocols 

according to the routing strategy (i.e. table driven, on-

demand routing protocol). It has also presented a 

comparison of AODV, DSDV and DSR, and reveals their 

features, differences and characteristics. The performance 

of these protocols is analyzed with NS2 simulator with 

scenario of 5 nodes. The observations are made with 

variation in node speed in network. After analysis in 

different situations of network it can be practical that 

AODV perform glowing than DSDV and DSR in terms of 

throughput and average delay while DSR is proved to be 

best in case of Packet delivery ratio. By considering all the 

aspect, AODV is better.  
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