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Abstract—In this paper discussed about the main observation from the  application oriented metrics such as delay and 

packet delivery fraction, DSR outperforms AODV we compare the performance of two on-demand routing protocols for 

mobile ad hoc networks – Dynamic Source Routing (DSR) and Ad Hoc On-Demand Distance Vector (AODV). The 

performance differentials are analyzed using varying traffic. The performance is evaluated by using Network Simulator, 

from viewpoint of packet delivery fraction and average end- to-end delay. A cloud algorithm is used to design a network 

and then complexity of the network is estimated. After that the lower and upper bounds are evaluated. By using 

functional approach, the computation load over the network can be distributed accordingly.  

IndexTerms— Cloud Computing, Ad hoc Network, Packet Delivery Fraction, Dynamic Source Routing 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

Mobile Ad hoc networks are forming their network without the help of any centralized administration at the time of 

moving dynamically. It’s an infrastructure-less network comprising of mobile nodes which dynamically form a network. So here, 

the efficient routing protocols are needed for better performance in such networks. And then we compare the performance of two 

on-demand routing protocols for mobile ad hoc networks – Dynamic Source Routing (DSR) and Ad Hoc On-Demand 

Distance Vector (AODV). The performance differentials are analyzed using varying traffic. The performance is evaluated by 

using Network Simulator (NS- 2.1), from viewpoint of packet delivery fraction and average end- to-end delay.  

MANET consists of a set of wireless mobile nodes communicating with each other without any centralized control or 

fixed network infrastructure. MANET nodes are equipped with wireless transmitters and receivers. In MANET, nodes have to 

been announcing their presence periodically and listen for their neighbors announcements broadcast to discover and learn how to 

reach each other. Therefore, the new node is not familiar with its network topology at the beginning. Mobility and scalability are 

the main challenges in this kind of infrastructure- less networks. Where mobility means that often changes the network topology 

drastically and unpredictably while scalability means more traffic and overhead control packets. In addition, wireless links have 

been significantly affected by constraint resources such as bandwidth and power. Hence, there is a need of efficient and effective 

MANET routing protocols to allow the nodes to communicate over multi- hop paths, and should perform acceptably in a 

dynamic, low bandwidth environment.  

The key motivation behind the design of on- demand protocols is the reduction of the routing load. High routing load 

usually has a significant performance impact on low bandwidth wireless links. On the other hand, the on – demand approach do 

not compute until there is a data to be sent. It may cause longer delay to construct a route, and the connection may not be set up 

due to the long latency and congested channel. So here, the performance comparison metrics are Packet delivery fraction and 

average End – to – End delay for the varying traffic sources are handled.   

 II.PROTOCOL DESCRIPTION 

DSR 

The main feature of the DSR is to use source routing. That is, the sender of a packet determines complete route from 

itself to the destination, including all intermediate hops. These routes are stored in route cache. The data packet carries the source 

route in the packet header . All intermediate hosts forward the packet based on this predetermined route (called source route). No 

routing decision is made at intermediate hosts. When a node in the ad hoc network attempts to send a data packet to a destination 

for which it does not already know the route, it uses the route discovery process to dynamically determine such a route. Route 

discovery process is straight forward; the initiator flooded the route request (RREQ) packet across the network. A RREQ packet 

contains the address of destination host as well as a route record which records the host that the request has passed.  

Each node receiving a RREQ, rebroadcast it, unless it is the destination or it has a route to the destination in its route 

cache. In both cases, the complete route from the initiator to the destination is found. This route is then replies to the initiator by 

sending back the route reply (RREP) packet. The route request builds up path traversed so far. The path carried back by the RREP 

packet is cached at the source for further use. If any link on a source route is broken, the source node is notified using a route 

error (RERR) packet. The source removes any route using this link from its cache. A new route discovery process must be 

initiated by the source, if this route is still needed. 

AODV 

Ad Hoc On- Demand Distance Vector (AODV) combines the features of Destination Sequenced Distance Vector 

(DSDV) and Dynamic Source Routing (DSR) protocols. AODV uses destination sequence number like DSDV to determine the 
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freshness of routing information. However, AODV maintains route in a distribution fashion, as routing table entries. The AODV 

keeps routing table entries in the form of <destination, next hop, distance>. An important feature of the AODV is maintenance of 

timer – based states in each node, regarding utilization of individual routing table entries. A routing table entry expires if not used 

recently.  In AODV routing, when a source has data to transmit to a new destination, it broadcast a route request (RREQ) for that 

destination to its neighbors. RREQ packet contains the address of destination node, sequence number of destination node, 

broadcasting sequence number, sequence number of source node, address of previous hop count. When an intermediate node 

receives RREQ information, it would forward route reply (RREP) packet by the reverse routing. RREP containing address of 

source node, address of destination node, hop count and life time. The RREP was unicasted in hop – by – hop fashion to the 

source   

When the source receives the RREP, it record route to the destination and begins sending data. If multiple route replies 

are received by the source, the route with the shortest hop count and highest destination number is chosen. In case link break is 

detected the node at the upstream of route broken would broadcast RERR, which contains the address and sequence number of 

unreachable nodes to the neighbor nodes. As the route error propagates towards the source, each intermediate node invalidates 

route to unreachable destinations. When the source node receives the RERR, it invalidates the route and reinitiate route discovery. 

Sequence number in AODV plays a key role in ensuring loop freedom and freshness of the route. A higher sequence number 

signifies a fresher route. AODV can handle low, moderate and relatively high mobility rates, as well as variety of data traffic. 

 

III.PERFORMANCE ANALYZING AND SIMULATION SCENARIO 

The performance comparison of the routing protocols was carried out based on two things they are Packet Delivery 

Fraction (PDF) and Average End-To-End Delay (EED) metrics. Packet delivery fraction (PDF) is the ratio of data packets 

delivered to the destination to those generated by CBR sources. This metric actually tells us how much reliable the protocol is. It 

describes the loss rate that will be seen by the transport protocol, which in turn affects, the maximum throughput of the ad hoc 

network. 

 
 

Average end- to- end delay (EED) includes all possible delays caused by buffering during route discovery latency, queuing at the 

interface queue, retransmission delays at the MAC propagation and transfer time. The Average EED is computed as follows. 

 

A simulated network scenario for variety of traffic loads were implemented on NS-2.1. The simulation parameters and their 

values are given in the following table, 

 
Table 1 Simulation parameters 
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The 50 node density is taken in the square area of 500 m x 500 m. The simulation was carried out by the use of varying 

number of sources (10, 18, 32 and 45) with the moderate packet rate and changing pause time. The simulation is run for 900 

seconds.  

IV.RESULT AND DISCUSSION  

The Figure 1 shows that the packet delivery fractions for DSR and AODV are very similar for 10 and 18 sources. The 

DSR outperforms AODV for high pause time at low traffic load as 10, 18. Since number of connections and mobility of nodes are 

low, and the entire route to the destination is available in DSR cache. Hence the packets were delivered to the destination faster 

than AODV. In contrast AODV does not have entire route to the destination and utilizes hop-by hop route. But when the sources 

become more, DSR with small pause time which means high mobility began to perform worse than AODV. Since AODV have 

more routing control packets, but may always choose the fresh route, while DSR with smaller number of routing packets under 

stressful situation with the network topology continue to change from time to time, will be inclined to choose wrong routes, thus 

lower the packet delivery rate. 

 Figure 2 shows that with the low traffic of 18 sources AODV have more delay than DSR, because AODV has much 

more routing packets than DSR, and those routing packets will consume more bandwidth. When load become heavy which is 32 

sources, DSR with small pause time have more delay time since stale routes often be choose, which lost many delivery time. The 

delay for both the protocols increases with 45 sources at low mobility. This is due to the high level of network congestion and 

multiple access interference at certain regions of the ad hoc network. This phenomenon is less visible with higher mobility where 

traffic automatically gets more evenly distributed due to source movements. 
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Figure 1 packet delivery fraction for the 50       Figure 2 Average End to End delay for  

Nodes model for varying no. of sources           the 50 nodes model for varying no. of sources                   

V.Conclusion 

The main observation from the above simulation is that for application oriented metrics such as delay and packet delivery 

fraction, DSR outperforms AODV in less ‘stressful’ situations, i.e., smaller number of nodes and lower load. AODV however 

outperforms DSR in more stressful situations. The poor delay and PDF performances of DSR are mainly attributed to aggressive 

use of caching and lack of any mechanism to expire stale routes. Aggressive caching, however seems to help DSR at low loads 

and also keeps its routing loads down. The mechanism to expire routes and/or determine freshness of routes will benefit DSR’s 

performance significantly. On the other hand AODV keeps track of actively used routes, destination also can be searched using a 

single route discovery flood to control routing load, which is totally timer –based.  
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