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Abstract— Mobile Ad hoc Network (MANET) is a group of 

wireless node, which rapidly moves, changes and forms a 

network without need of centralized controlling entity [1]. 

The entire nodes in MANET intercommunicate with other 

node which stays in its relative frequency range. Each node 

in MANET works as router, so each node forward packet to 

neighbor node until packet it reaches to destination. There are 

many routing protocols as DSR, AODV, DSDV, TORA, and 

OLSR etc each having its own working mechanism. In this 

paper we are presenting performance comparability with 

DSR, TORA and LEACH protocols based on metrics such as 

Throughput, Average Jitter, End to End Delivery, and Packet 

Delivery Ratio by using NS2 Simulator.   
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I. INTRODUCTION 

A. Mobile Ad-Hoc Networks  

MANET is an infrastructure less collection of mobile nodes 

that can arbitrarily change their geographical locations such 

as these networks have dynamic topologies which are 

composed of bandwidth constrained wireless links. MANET 

is the quick remedy for any disaster situation. MANET is a 

collection of mobile network nodes with the capability of 

transmitting & receiving information wirelessly. Since 1980s, 

mobile cellular networks have been in use and the use of 

wireless networks is increasing tremendously. Three types of 

mobile wireless networks exist: infrastructure-networks, ad-

hoc networks and hybrid networks. An infrastructure-

network consists of a group of mobile nodes with some 

bridges. These bridges called base-stations connect the 

wireless network to the wired network. Communication takes 

place between two or more nodes by first searching for the 

nearest base-station and information flow takes place 

between the two nodes with the base-station as a bridge 

between them. In ad-hoc networks, there are no centralized 

base-stations, fixed routers and central administration. All 

nodes move randomly and are capable of discovering and 

maintaining the routes between them. Each node acts as a 

router and communicates to other for a short interval of time 

like: emergency searches, quickly sharable information like 

meetings etc. A hybrid-network makes use of both the 

networks: infrastructure and ad-hoc networks. 

B. Characteristics of MANETs  

1) Dynamic Topology:  

Topology of network changes rapidly and randomly 

consisting of both bi-directional and unidirectional links. 

 
Fig. 1: Adhoc Network 

2) Bandwidth-constrained, variable capacity links:  

The capacity of wireless-networks is significantly lesser than 

the hardwired systems. Considering the multiple access, 

fading, noise, and interference conditions, etc. [3][9] the 

throughput of wireless networks is often much less than a 

radio's maximum transmission rate. 

3) Energy-constrained operation:  

All MANET nodes rely on exhaustible means for their energy 

like battery, so energy-conservation is taken into care 

[3][8][9]. 

4) Limited physical security:  

Wireless systems are less secure than the hardwired ones. The 

possibility of eavesdropping, spoofing and denial-of-service 

attacks should be considered. Decentralized nature of 

network control in MANETs [6] provides additional 

robustness against the single points of failure of more 

centralized approaches to reduce threats in wireless networks 

[3][8][9].  

C. Applications of MANET  

Cooperative and mobile data exchange in case of industrial 

and commercial applications. MANETs combined with 

satellite-based information delivery, provides an extremely 

flexible method for establishing communications for 

fire/safety/rescue operations [3][8]. MANET can also be used 

by students to participate in an interactive lecture using laptop 

computers. MANET can also be used in disaster relief 

operations after a hurricane or earthquake and mine site 

Operation. 

1) Wireless Sensor Networks 

Wireless sensor networks are another variant of multi-hop 

wireless network [12]. They are normally used to monitor 

various physical or environmental conditions, such as 

temperature, sound, vibration, pressure, motion or pollutants. 

A large-scale wireless sensor network typically consists of 

hundreds or thousands of small and cheap sensor nodes with 

wireless communication capabilities. These sensor nodes 

may form local clusters, and reactively or periodically report 

the sensing results to one or multiple base stations via multi-

hop routing. Fig. 2 shows a wireless sensor network. 



Analysis of Routing Protocols for Mobile Adhoc Networks (MANETS) and Wireless Adhoc Networking (WANETS) 

 (IJSRD/Vol. 6/Issue 02/2018/653) 

 

 All rights reserved by www.ijsrd.com 2400 

 
Fig. 2: Wireless Sensor Network 

2) Applications of WANET  

Wireless sensor networks will not only enhance existing 

sensor network applications such as tracking, home 

automation, and environmental monitoring, health 

applications, but they will also enable several new 

applications such as multimedia surveillance sensor 

networks, advanced health care delivery, person locator 

services, industrial control and automation, security and 

public safety, agricultural monitoring(Sensors detect 

temperature, light levels and soil moisture at hundreds of 

points across a field and communicate their data over a multi-

hop network for analysis).. 

3) LEACH (Low energy adaptive clustering hierarchy) 

LEACH is based on a hierarchical clustering structure model 

and energy efficient cluster-based routing protocols for 

sensor networks. In this routing protocol, nodes self-organize 

themselves into several local clusters, each of which has one 

node serving as the cluster-head. In order to prolong the 

overall lifetime of the sensor networks, LEACH changes 

cluster heads periodically. LEACH has two main steps: the 

set-up phase and the steady-state phase. In the set-up phase, 

there are two parts, the cluster-head electing part and the 

cluster constructing part. After the cluster-heads have been 

decided on, sensor nodes (which are chosen as cluster-heads) 

broadcast an advertisement message that includes their node 

ID as the cluster-head ID to inform non-cluster sensor nodes 

that the chosen sensor nodes are new cluster-heads in the 

sensor networks. They use the carrier-sense multiple access 

(CSMA) medium access control (MAC) protocol to transmit 

this information. The non-cluster sensor nodes that receive it 

choose the most suitable cluster-head according to the signal 

strength of the advertisement message, and send a join 

request message to register on the chosen cluster-head. After 

receiving the join message, the cluster-heads make a time 

division multiple-access (TDMA) schedule for data exchange 

with non-cluster sensor nodes. Then, the cluster head informs 

the sensor nodes of its own cluster and the sensor nodes then 

start sending their data to the base station via their cluster-

head during the steady-state phase. The balance of energy 

consumption between all nodes in this manner does not 

ensure that the sensing coverage is preserved sufficiently. 

 
Fig. 3: Hierarchical clustering in WSN 

II. MANET ROUTING PROTOCOLS 

Routing is the process of discovering routes between the 

source and the destination nodes. It is the fundamental 

functionality in any communication network. Conventional 

routing proto-cols designed for the wired network are 

insufficient for MANETs due to their characteristics such as 

dynamic topology, openness, and decentralized operations. 

Therefore, several efficient routing algorithms are proposed 

in the literature for effective data transmission in MANETs. 

These protocols are broadly classified into three categories: 

proactive, reactive, and geographic position-based routing 

protocols. Nodes running these protocols discover their 

neighbors by periodically broadcasting HELLO messages. 

HELLO messages are control packets, which consist of node 

information such as node identity (ID) and/or geographic 

position information. Nodes running routing protocols use 

this information to create neighbor table and to maintain the 

routing table for creating and updating routes. The rest of the 

section introduces the working principles of these protocols 

[3, 8, 5]. 

A. Proactive Routing 

Proactive routing is also said to be table-driven routing. As 

the name indicates, nodes running these protocols maintain 

the routes to all nodes in their routing table in advance. These 

proto-cols require different intermediate tables to update the 

path in the routing table. Since routes are readily available, 

these protocols transmit the data with a very low end-to-end 

delay. However, these protocols incur high routing overheads 

if the number of nodes in the network increases. It is because 

each node has to maintain the link state information of all 

nodes in the network. Fur-ther, these protocols result in high 

packet loss in high node mobility. Therefore, these protocols 

are not suitable for a large network with frequent topological 

changes. The OLSR (Optimized Link State Routing) protocol 

[9] and DSDV (Destination Sequence Distance Vector) 

protocol [10] are examples of this category. 

B. Reactive Routing 

In reactive routing, a source node establishes the path to the 

destination node when it has to transmit the data packets. In 

other words, the route between the source and the destination 

is established on demand. This dynamic route discovery 
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sometimes leads to high end-to-end delay. Usually, these 

protocols initiate the route discovery by flooding the Route 

REQuest (RREQ) message in the network. The AODV (Ad-

hoc On-demand Distance Vector) protocol [11], DSR 

(Dynamic Source Routing) protocol [10], and TORA 

(Temporally Ordering Routing Algorithm) [10] are examples 

of this category. 

C. Geographic Position-Based Routing 

In this protocol, the routing takes place with node’s 

geographic position information [8, 11]. Nodes running this 

protocol need to know their geographic location. The location 

informa-tion may be obtained from Global Positioning 

System (GPS) attached to the node. Geographic routing 

results in very low end-to-end delay as compared to reactive 

routing protocols. The GPSR (Greedy Perimeter Stateless 

Routing) protocol [11] and GEAR (Geographic Energy 

Aware Routing) protocol [10] are examples of this category. 

D. Description of Routing Protocol 

1) Ad-hoc On Demand Distance Vector (AODV)  

AODV is an up to date routing protocol that adopts a purely 

reactive approach and capable of both unicast and multicast 

routing: it sets up a route on-demand at the start of a 

communication session, and uses it till it breaks, after which 

a new route setup is initiate AODV uses destination sequence 

number to ensure the loop freedom and freshness of route 

[11]. 

AODV is capable of both unicast and multicast 

routing. The source node of AODV sends a route request 

message to its neighbors. If all those neighbor nodes have any 

information about the destination node then they will 

continue sending the message to its neighbors and so on until 

the destination node is maintenance, are limited so that they 

do not create unnecessary overhead in the network. 

a) Disadvantage: 

 AODV doesn’t allow handling unidirectional links. 

 As the size of network grows, various performance 

metrics begin decreasing.  

 Multiple Route Reply packets in response to   a single 

Route Request packet can lead to heavy control 

overhead.  

 A route discovered with AODV may no longer be the 

optimal route further along in time.  

2) Dynamic Source Routing (DSR):  

DSR is a reactive routing protocol which uses the concept of 

source routing. In source routing the sender knows complete 

hop-by-hop route to the destination. All the routes are stored 

in the route cache. When a node attempts to send a data packet 

to a destination for which it does not know the route [10]. In 

DSR each node maintains a route cache with route entries 

which are continuously updated as and when route learns new 

routes. 

a) Advantage: 

 It guaranteed loop-free routing as the sender can avoid 

duplicate hops in the selected routes [10].  

 Nodes can store multiple paths to destination.  

 It has the capability to handle unidirectional links [11].  

 It requires no periodic packets of any kind at any layer 

within the network. The sender of the packets selects and 

controls the route used for its own packets.  

b) Disadvantage: 

 In the implementation of the DSR, source will transmit 

the RREQ messages to all the neighbouring nodes to find 

the route to destination. If few nodes in the network, it 

will easily find a route and it can receive a RREP 

message from the desired destination. But if in case the 

network size is high and participating nodes are 

numerous, then it is possible to have many routes to the 

destination.  

 It may result in the reply storms this may cause collision 

of packets and it may increase the congestion at the nodes 

while sending reply [11].  

 It is not scalable for the WMN, it is not suitable for the 

large networks, When the traffic load is high congestion 

will occur and it has poor mechanisms for controlling 

congestion. 

 When network size increases then delay rate increases 

more compared to other protocols.  

3) Optimized Link State Routing (OLSR) 

OLSR is a proactive routing protocol for mobile ad hoc 

networks [9], in which all routes have route table for 

maintaining information to every node in the network. 

The protocol inherits the stability of the link state algorithm 

and has the advantage of having routes immediately available 

when needed due to its proactive nature. 

It limits the number of mobile nodes that can 

forward network wide traffic and for this purpose it use multi 

point relays (MPRs), which are responsible for forwarding 

routing messages and optimization for flooding operation. 

The routes are immediately available whenever needed due 

to the route tables. OLSR is an optimized version of link state 

protocol 

The episodic nature of OLSR creates a large amount 

of overhead in the network caused by flooding of control 

traffic. In order to reduce the overhead, the concept of MPR 

is used. 

MPRs are chosen by a node, such that, it may reach 

each two hop neighbor via at least one MPR, then it can 

forward packets, if control traffic received from a previous 

hop has selected the current node as a MPR. 

OLSR uses two types of control messages: Hello 

and Topology Control (TC). Hello message are used to find 

the link state and neighboring nodes. TC message is used to 

for broadcasting information for own advertised neighbors 

which includes at least the MPR selector list [9]. 

The protocol is very efficient for traffic patterns 

where a large subset of nodes is communicating with another 

large subset of nodes, and where the [source, destination] 

pairs changeover time. 

a) Advantages: 

 OLSR does not need central administrative system to 

handle its routing process because it is a flat routing 

protocol. 

 The link is reliable for the control messages, since the 

messages are sent periodically and the delivery does not 

have to be sequential.  

 OLSR is suitable for high density networks.  

 It does not allow long delays in the transmission of 

packets.  
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b) Disadvantages: 

 OLSR protocol periodically sends the updated topology 

information throughout the entire network.  

 It allows and increase protocol bandwidth usage. 

4) Temporary Ordered Routing      Algorithm (TORA) 

TORA is an adaptive on demand routing protocol for multi 

hop networks which is based on link reversal algorithms. It is 

source initiated specially proposed routing protocol for highly 

dynamic mobile, multi-hop wireless networks [9]. It 

establishes the routes quickly and minimizes the 

communication overhead by localizing algorithm reaction to 

topological changes when possible [10]. TORA algorithm 

maintains the “direction of the next destination” to forward 

the packets instead of using the concept of shortest path for 

computing routes which take huge amount of bandwidth. The 

source node of TORA maintains one or two “downstream 

paths” to the destination node through multiple intermediate 

neighboring nodes. It has three main steps: route creation, 

route maintenance, and route erasure. It uses the concept of 

“directed acyclic graphs” to establish downstream paths to 

destination and such DAG is known as “Destination Oriented 

DAG”. 

a) Advantages of TORA: 

 It does not require a periodic update, so communication 

overhead and bandwidth utilization is minimized.  

 It provides the supports of link status sensing and 

neighbor delivery, in-order control packet delivery, 

reliable, and security authentication.  

 It supports multiple routes between source and 

destination. Failure or removal of any of the nodes 

quickly resolved without source intervention by 

switching to an alternate route to improve congestion.  

b) Disadvantages of TORA: 

 It depends on synchronized clocks among nodes in the 

ad hoc network.  

 The dependence of this protocol on intermediate lower 

layers for certain functionality presumes that the link 

status sensing, neighbor discovery, in order packet 

delivery and address resolution are all readily available. 

This solution is to run the Internet MANET 

Encapsulation Protocol at the layer immediately below 

TORA.  

 This will make the overhead for this protocol difficult to 

separate from that imposed by the lower layer.  

 Table 1 summarizes the most important characteristics of 

the four tested routing protocol. 

 
Table 1: Protocols Comparisons 

III. SIMULATION RESULT 

OPNET simulator is a tool to simulate the behavior and 

performance of any type of network. The main difference 

with other simulators lies in its power and versatility. This 

simulator makes possible working with OSI model, from 

layer 7 to the modification of the most essential physical 

parameters. 

OPNET provides high fidelity modeling and 

scalable simulation and a detailed analysis of a broad range 

of wired and wireless networks, which helps developers to 

Develop proprietary wireless protocols and technologies, 

plus it evaluates enhancements to standards-based protocols 

and it tests. And it demonstrates technology designs in 

realistic scenarios before production. The selection of 

OPNET is due to the disadvantages of other simulators which 

are summarized below: 

A. ns-2 Disadvantages: 

 People who want to use this simulator need to familiar 

with writing scripting language and modeling technique, 

the Tool Command Language is somewhat difficult to 

understand and write. 

 Sometimes using ns-2 is more complex and time-

consuming than other simulators to model a desired job. 

 ns-2 provides a poor graphical support, no Graphical 

User Interface (GUI); the users have to directly face to 

text commands of the electronic devices. Fourthly, due 

to the continuing changing the code base, the result may 

not be consistent, or contains bugs. 

 
Fig. 4: Delay 

 
Fig. 5: Throughput 
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Fig. 6: Network Overhead 

IV. CONCLUSION 

In this paper, comparisons between four wireless routing 

protocols for MANT (AODV, OLSR, TORA, and DSR) were 

performed using OPNET simulator in addition to comparison 

between some common simulators in use. The comparison 

were performed on protocols in terms of delay, throughput 

and network overhead, simulation results shows that DSR is 

the best protocols among the four tested ones in term of delay 

while TORA has the highest delay, the same results are 

recorded for network overhead, AODV has the best 

throughput and DSR has the least throughput. 
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