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Abstract 

An ad hoc mobile network consists of wireless nodes. The communication between mobile nodes is carried in the absence of 

centralized control and self-configurable network where the mobile nodes move randomly. Here the comparison of three routing 

protocols i.e. AODV, DSDV and OLSR is done. The simulation tool used is ns-3.17. The performance of these routing protocols 

is analyzed by four parameters: Average end to end delay, Normalized Routing Load, Packet Delivery Ratio and Average 

Throughput.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

A wireless ad hoc network is an example of decentralized wireless network. It is so called as it does not rely on a pre-existing 

infrastructure, such as routers,  access points and so on.  [1].Each node participates in routing by forwarding data for other 

nodes, and the determination of which nodes forward data is made dynamically based on the network connectivity. Ad- 

hoc networks use flooding for forwarding the data. T h e  m o d e  o f  o p e r a t i o n  i n  ad- hoc network is similar of IEEE 

802.11 wireless networks. They are divided into two classes: table-driven and on-demand routing,. Table-driven, are consistent 

and up-to-date routing information of all nodes is maintained at each node, whereas in on-demand routing the routes are created 

only when desired by the source host.  

II. ADHOC ROUTING PROTOCOLS 

Routing protocols in MANETs are divided into three different categories on the basis of  their functionality 

 Reactive protocols  

 Proactive protocols  

 Hybrid protocols 

 Reactive Protocols A.

Reactive protocols do not initiate route discovery by themselves, until a source node request to find a route. [3],[2]. When a node 

wants to communicate with another node in the network, and the source node does not have a route to the node it wants to 

communicate with, reactive routing protocols will establish a route for the source to destination node. Normally reactive 

protocols [4] are DSR [5], [6], AODV [3], [7]. 

 AODV: 1)

AODV offers low network utilization and uses destination sequence number to ensure loop freedom. It is a reactive protocol so 

maintain routes for the active nodes only. It uses a destination sequence number, corresponding to each destination node . For 

multiple routes from a request sender, the sender takes the route with a higher sequence number. This ensures that the ad-hoc 

network protocol remains loop-free [8]. 

 Proactive Protocols: B.

Proactive routing protocols constantly maintain update topology of the network. Every node in the network knows about the 

other node in advance, in other words the whole network is known to all the nodes making that network. All the routing 

information is usually kept in tables. Whenever there is a change in the network topology, these tables are updated according to 
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the change. The nodes exchange topology information with each other; they can have route information any time when they 

needed. Some of the existing proactive routing protocols are DSDV [4][9], OLSR [10]. 

 DSDV: 1)

Destination Sequenced Distance Vector is a Proactive routing protocol .It  requires each mobile station to advertise, its own 

routing table ,to its current neighbor,. The entries  may change dynamically over time, so the advertisement must be made often 

enough  to ensure that  every mobile  computer  can  almost  always  locate  every other  mobile  computer moreover, each 

mobile computer agrees to relay data packets to other computers upon request. At all instants, the DSDV protocol guarantees 

loop-free paths to each destination [9][4]. 

 OLSR: 2)

It is a link state routing  protocol and an adoption of conventional routing protocols. It has the  ability to track and use multipoint 

relays. They minimize the flooding of broadcast messages in the network by optimizing duplicate retransmissions in the same 

region. Each node in the network selects a set of nodes in its neighbourhood that will retransmit its broadcast packets. Each node 

selects its multipoint relay to cover all the nodes , neighbours that are not in the multipoint relay set still receive and process 

broadcast packets, but do not retransmit them [10]. 

 Hybrid Protocols C.

Hybrid protocols use the strengths of both reactive and proactive protocols, and combine them together to get better results. The 

network is divided into zones, and use different protocols in two different zones i.e. one protocol is used within zone, and the 

other protocol is used between them. Some of the existing hybrid protocols[4] are ZRP [11], TORA [12]. 

 Zone Routing Protocol: 1)

ZRP is a Hybrid Routing Protocol. It uses proactive mechanism for route establishment within the nodes neighbourhood, and for 

communication[4] with the neighbourhood it takes the advantage of reactive protocols. The local neighbourhoods are called 

zones, and the protocol is named as zone routing protocol for the same reason. Each zone may have different size and each node 

can be within multiple overlapping zones. [13][4].  

III. PERFORMANCE METRICS 

We evaluated the performance for three different protocols AODV, DSDV, OLSR using packet delivery ratio (PDR) in NS-

3.17[14] simulation tool. 

 Packet Delivery Ratio (PDR): A.

It is the ratio of the data packets delivered to the destinations to those generated by the CBR sources. The PDR shows how 

successfully a protocol delivers packets from source to destination. [15]. 

IV. SIMULATION PARAMETERS 

We elaborate the experiments for the evaluation of the performance of ad hoc routing protocols AODV, DSDV, OLSR   with 

varying Pause Time and Terrain Area in NS-3.17. We studied all performance metrics in our simulation under varying Pause 

Time (20 Sec to 100 Sec) and Terrain Area (250x250, 500x500, 1000x1000) and while other attributes are fixed. Table 1 

presents the simulation parameters adapted to our simulation. 
Table - 1  

Simulations Parameters 

Parameter Value 

Simulator NS – 3.17 

Number Of Nodes 100 

Simulation Time 100 Sec 

Simulation Area 250 X 250 ;500 X 500; 1000X1000 

Mobility Model Random Way Point Mobility Model 

Routing Protocol AODV ,DSDV,OLSR 

Node Speed 20 m/s 

Pause Time 20 Sec,40 Sec,60 Sec,80 Sec,100 Sec 
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Fig. 1: PDR for varying Pause Time and Terrain Area (AODV). 

 
Fig. 2: PDR for varying Pause Time and Terrain Area (DSDV). 

 
Fig. 3: PDR for varying Pause Time and Terrain Area (OLSR). 

V. PERFORMANCE COMPARISON OF THE PROTOCOLS 

Fig. 1 shows the packet delivery ratio of AODV, Fig. 2 shows the packet delivery ratio of DSDV. Fig. 3 shows the packet 

delivery ratio of OLSR. The output results give us graphs on packet delivery for each protocol. Among the three protocols 

OLSR shows better performance than DSDV and AODV for large terrain area. AODV shows better results than OLSR and 

DSDV in a smaller terrain area. This means DSDV shows worst performance than AODV and OLSR[4]. 

VI. CONCLUSION 

In this paper, NS-3.17 simulator has been used, we evaluated the performance of three protocols AODV, DSDV and OLSR.  

Each protocol is simulated for an adhoc network of 100 nodes[4].The  simulation was run for 100 seconds normally the AODV 

considered being better on other protocols but  in case of wifi, OLSR shows better performance as compared to DSDVand 

AODV in context to packet delivery status. 
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