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Abstract 

Maintaining the message continuity in a Mobile Ad Hoc network is the primary motive of a routing protocol designed to provide 

higher throughput. This paper provides the information about the new routing protocol proposed to provide continuity in the data 

packets and avoid resending of data packets from the source. Genetic Algorithm learns about new routes through the different 

process known as selection, crossover and mutation. This algorithm gives an alternative routing path for greater throughput and 

higher network efficiency.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Performance has become a primary concern in order to provide protected communication in Wireless as well as wired 

environment. In recent years mobile ad hoc networks (MANETs) have received tremendous attention because of their self-

configuration and self-maintenance capabilities. While early research effort assumed a friendly and cooperative environment and 

focused on problems such as wireless channel access and multi-hop routing, performance has become a primary concern in order 

to provide protected communication between nodes in a potentially hostile environment [4]. Although performance has long 

been an active research topic in wire line networks, the unique characteristics of MANETs present a new set of nontrivial 

challenges to performance design. These challenges include open network architecture, shared wireless medium, stringent 

resource constraints and highly dynamic network topology [6]. 

II. RELATED WORK 

The Dynamic Source Routing (DSR) protocol is a simple and efficient routing protocol designed specifically for use in multi-hop 

wireless ad hoc networks of mobile nodes. It is based on the concept of source routing, a routing technique in which the sender 

of the packet determines the complete sequence of the nodes through which to forward the packet [10]. The sender explicitly lists 

this route in the packet’s header, identifying each forwarding “hop” by the address of the next node to which to transmit the 

packet on its way to the destination host. The DSR protocol consists of two mechanisms [3]: Route Discovery and Route 

Maintenance. When a mobile node wants to send a packet to some destination, it first checks its route cache to determine 

whether it already has a route to the destination. If it has one, it will use this route to send the packet. Otherwise, it will initiate 

route discovery by broadcasting a route request packet. When receiving a request packet, a node appends its own address to the 

route record in the route request packet if it did not receive this request message before, and re-broadcasts the query to its 

neighbors [8]. Alternatively, it will send a reply packet to the source without propagating the query packet further if it can 

complete the query from its route cache. Furthermore, any node participating in route discovery can learn routes from passing 

packets and gather this routing information into its route cache. When sending or forwarding a packet to a destination, Route 

Maintenance is used to detect if the network topology has changed such that the link used by this packet is broken. Each node 

along the route, when transmitting the packet to the next hop, is responsible for detecting if its link to the next hop has broken. 

When the retransmission and acknowledgement mechanism detects that the link is broken, the detecting node returns a Route 

Error packet to the source of the packet. The node will then search its route cache to find if there is an alternative route to the 

destination of this packet. If there is one, the node will change the source route in the packet header and send it using this new 

route. This mechanism is called “salvaging” a packet. When a Route Error packet is received or overheard, the link in error is 

removed from the local route cache, and all routes which contain this hop must be truncated at that point. The source can then 

attempt to use any other route to the destination that is already in its route cache, or can invoke Route Discovery again to find a 

new route. 
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III. PROBLEM FORMULATION 

Ad hoc network routing protocols are challenging to design, and secure ones are even more so. Wired network routing protocols 

such as BGP do not handle well the type of rapid node mobility and network topology changes that occur in ad hoc networks; 

such protocols also have high communication overhead because they send periodic routing messages even when the network is 

not changing. So far, researchers in ad hoc networking have generally studied the routing problem in a non-adversarial network 

setting, assuming a trusted environment; relatively little research has been done in a more realistic setting in which an adversary 

may attempt to disrupt the communication [8]. The characteristics of an ad hoc network demand new metrics for routing. 

Traditionally, distance (measured in hops) is used as the metric in most ad hoc route-discovery algorithms (e.g.,AODV, DSR , 

TORA etc.). The use of other metrics (e.g., geographic location , signal stability  etc.) can improve the quality and the relevance 

of the routes discovered for particular applications and configurations [9]. Dynamic Source Routing (DSR) as a standard routing 

protocol in MANET has a simple and efficient routing algorithm. DSR finds a path by sending a Route Request packet and save 

the hop IPs during route request flooding. There is no doubt that DSR does not consider on QoS and the first found path will be 

used as packets route [1]. 

IV. OBJECTIVES 

The main objective of proposed protocol is the increase in protocol’s basic functionality to deliver data bits from one node to 

another. In other words, it seeks to improve the network connectivity between mobile nodes over potentially multihop wireless 

channels, which is the basis to support any network services. Multihop connectivity is provided in MANETs through two steps: 

1) Ensuring one-hop connectivity through link-layer protocols (e.g., wireless medium access control, MAC); and  

2) Extending connectivity to multiple hops through network layer routing and data forwarding protocols (e.g., ad hoc 

routing). 

So, the main objectives can be summarized as: 

 Inclusion of cooperative enforcement in to DSR routing 

 Inclusion of Genetic algorithm into routing protocol. 

 Increase in network efficiency 

V. METHODOLOGY 

Proposed DSR is a DSR optimized routing protocol for Mobile Ad hoc Networks which uses Genetic algorithms to improve 

routing parameters. This optimized protocol sends and Route Request packet to find destination, same as standard DSR, when 

the source node doesn’t have route to the destination node. The difference is that this optimized protocol saves each link’s cost 

beside the IP addresses.When the destination node receives a RREQ packet, it saves received RREQ in its cache until the end of 

Route Request TTL. During this time, the destination node will save all other RREQs from same source node with same Route 

Request ID.When the Route Request TTL has been finished, the destination node adds all received RREQs in Genetic Algorithm 

and finds the two best routes from source node to destination node. At last the destination node creates a Route Reply packet, 

adds these two routes in it and sends the RREP packet for the source node. 

VI. RESULTS 

We compared the results of these simulations to understand the network and node behaviors. The results of the simulation show 

that the packet loss in the network with increasing the number of nodes increases beyond that dropped by the node. This is due to 

increased congestion in the routes towards the node. Mobile Ad hoc networks may also experience packet loss due to parameters 

employed. In our five simulations of network, we noticed that the variation of data loss due to network parameters such as the 

distribution of the nodes changed. 

 Throughput:  A.

The average rate at which the total number of data packet is delivered successfully from one node to another over a 

communication network is known as throughput. The result is found as per KB/Sec. It is calculated by Throughput= (number of 

delivered packet * packet size) / total duration of simulation. 



Cooperative Enhancement Based Approach to DSR using Genetic Algorithm  
(IJSTE/ Volume 2 / Issue 4 / 006) 

 

 All rights reserved by www.ijste.org 
 

33 

 
Fig. 1: Throughput Comparison of Three Different Networks for GADSR 

 Packet Delivery Ratio (PDR): B.

This is the ratio of total number of packets successfully received by the destination nodes to the number of packets sent by the 

source nodes throughout the simulation. It also describes the loss rate that of the packets, which in turn affects the maximum 

throughput that the network can support. 

PDR= (Packets Received / Packets Sent) 

 
Fig. 2: Packet Delivery Ratio Comparison for Three Different Networks under GADSR 

 Average End-to-End Delay (AED): C.

This is defined as the Average End to End Delay in transmission of a packet between two nodes and a higher value of end-to-end 

delay means that the network is congested and hence the routing protocol does not perform well Average end-to-end delay 

(AED) is calculated as follows: 

D = (Tr –Ts) where Tr is receive Time and Ts is sent Time. 
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Fig. 3: End– To –End Delay Comparison for Three Networks under GADSR 

 Packet Drop Ratio: D.

It is the ratio of the number of packet sent and the number of packets which are not received to the destinations. 

 
Fig. 4: Packet Drop Comparison for Three Networks under GADSR 

Table - 1 

Parameters Summary 

Parameters 21 Node Scenario 25 Node Scenario 50 Node Scenario 

Packeet Drop 0.26*103 3.7*103 4.6*103 

Packet delivery Ratio 0.98 0.587 0.248 

End to end delay 0.1*103 1.2*103 0.26*103 

Throughput 450*103bits/sec 248*103bits/sec 110*103bits/sec 
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VII. CONCLUSION 

G.A. provides the dynamic behavior in case the network route changes . As this change in path occurs the G.A. tries to find out 

the optimal path for the network to have high data flow in the network. For this at the time of choosing the optimal path and 

evaluating them , an increase in packet delay and the drop is observed but after this process of route updation and optimization is 

completed the network performs better than the convential DSR protocol.The proposed changes in the DSR make it more 

efficient and the packet drop is reduced to a large extent. The approach searches for the convenient path that can be followed 

continuously as it progresses through. The three scenarios are analyzed in results. The scenarios are constituted by 21 nodes, 25 

nodes and 50 nodes as the no. of nodes increases or decreases in the network the routing path options available for the source to 

destination increases or decreases as a result the performance of the network is affected. With this affect the changes which are 

proposed initially in the proposed work, are clearly relevant. 
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