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Abstract— Mobile Ad-hoc networking is a concept in 

computer communications, which means that users wanting 

to communicate with each other form a temporary network, 

without any form of centralized administration. Each node 

participating in the network acts both as host and a router and 

must therefore is willing to forward packets for other nodes. 

For this purpose, a routing protocol is needed. Forwarding 

packets through MANET’s dynamic changing network is a 

challenging issue. Most existing MANET protocols are 

suggested by considering different scenarios of mobile nodes 

of MANET which function properly in an optimistic manner. 

The main objective of this research work is to investigate the 

single and multipath routing protocols based on QoS. The 

Single Path Reactive Routing Protocol AODV and Multipath 

reactive routing protocol AOMDV will be considered to 

analyze the QoS performance of MANETs. 
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I. INTRODUCTION 

IETF has a working group named MANET (Mobile Ad-hoc 

Networks) [15] that is working in the field of ad-hoc 

networks. They are currently developing routing 

specifications for ad-hoc IP networks that support scaling to 

a couple of hundred nodes. Their goal is to be finished in the 

end of year 1999 and then introduce these specifications to 

the Internet standard tracks. Even if MANET currently is 

working on routing protocols, it also serves as a meeting 

place and forum, so people can discuss issues concerning 

ad-hoc networks.  

A. Introduction to MANETs:  

IETF has a working group named MANET (Mobile Ad-hoc 

Networks) [15] that is working in the field of ad-hoc 

networks. They are currently developing routing 

specifications for ad-hoc IP networks that support scaling to 

a couple of hundred nodes. 

B. MANETs Routing Protocols:  

Currently known routing protocols for ad hoc networks can 

be classified in three different classes: pro-active protocols, 

re-active protocols and the hybrid protocols. 

1) Pro-active protocols (or Table-Driven protocols) 

The proactive protocols follow a Table Driven approach as 

they maintain routing table all the time that contains routes 

to all nodes. They make changes in routing table, whenever 

there is slight change in topology, it doesn't matter if the 

traffic is being affected or not, by the change. 

2) Re-active protocols (On-demand Protocols)  

Reactive routing protocols also known as on demand 

protocols don’t maintain any tables, in fact they establish the 

route only when some packets needs to be sent. 

3) Hybrid protocols 

It combines the advantages of both pro-active and re-active 

routing, by locally using pro-active routing and inter-locally 

using re-active routing. This is partly based on the 

assumption that most communication in mobile ad hoc 

networks takes place between nodes that are close to each 

other, and the assumption that changes in topology are only 

important if they happen in the vicinity of a node. 

C. Destination Sequenced Distance Vector – DSDV:  

DSDV is a hop-by-hop distance vector routing protocol that 

in each node has a routing table that for all reachable 

destinations stores the next-hop and number of hops for that 

destination. Like distance-vector, DSDV requires that each 

node periodically broadcast routing updates. The advantage 

with DSDV over traditional distance vector protocols is that 

DSDV guarantees loop-freedom. To guarantee loop-

freedom DSDV uses a sequence numbers to tag each route. 

D. Temporally Ordered Routing Algorithm (TORA):  

TORA [5] is a distributed routing protocol based on a “link 

reversal” algorithm. It is designed to discover routes on 

demand, provide multiple routes to a destination, establish 

routes. 

E. Zone Routing Protocol (ZRP) 

The Zone Routing Protocol (ZRP) was introduced in 1997 

by Haas and Pearlman. It is either a proactive or reactive 

protocol. It is a hybrid routing protocol. It combines the 

advantages from proactive and reactive routing. 

 
Fig. 1: hybrid routing protocol 

II. PRESENT WORK 

A. Problem Description:  

Each and every device in a MANET is flowing freely to 

move without interference in any of the direction, and 

therefore disperse its links to other figures very fast. Each 

must divert traffic not related to its usefulness. Every ad-hoc 

connection typically refer to any subset of communication 

where all devices have proper status on a network 

connection and are free to associate with any other 

temporary connection device in link range. These 

connection and communication technologies are frequently 

facing many technical challenges and unsolved issues of 

power and coverage.  The communication can be performed 

using various routing protocols. There is a strong need to 

evaluate single path and multipath routing protocols for 
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mobile ad-hoc networks based on their performance in NS-

2.   

B. Objectives 

1) To study and understand the working mechanisms of 

single and multipath protocols for Mobile Ad-hoc 

networks. 

2) To implement MANET’s routing protocols in NS-2. 

3) To measure the performance of routing protocols w.r.t. 

QoS parameters like Residual Energy, Packet Delivery 

Ratio, Average Throughput  in NS-2. 

C. Methodology 

Simulation in general and the NS2 simulator in particular 

are widely used to evaluate network protocols. They have 

significant advantages over other methodologies such as 

direct experiments and mathematical modeling. A computer 

simulation is an application designed to mimic a real-life 

situation. Compared to other approaches such as 

mathematical models or physical experiments, simulation 

models have several advantages. One of the advantages of 

simulators is that they are able to provide users with 

practical feedback when designing real. 

 
Fig. 1: 

III. RESULTS AND ANALYSIS 

A. Performance Metrics:  

Dynamic Hash Table based proactive multipath routing 

protocols have been implemented and compared with 

reactive multipath routing protocol i.e. AOMDV and single 

path routing protocol i.e. AODV by using the following 

metrics: 

1) Residual Energy:   

It is the average Energy left in the overall network. 

Er    =    Ei   –   Ec 

Where, Er = Residual Energy 

Ei = Initial Energy 

Ec = Energy Consumed  

2) Average Throughput:  

It is an average rate of successful packet delivery. It will be 

measured in kilo bits per second (kbps). 

Average Throughput= [(P)/ (T1- T2)]. 

Where, P is Received Packets. 

T1 is Stop time 

T2 is Start time 

3) Packet Delivery ratio(PDR):  

It is the ratio of data packets delivered to the destination to 

those sent by the sender 

PDR = (R/S) * 100 

Where, R is total number of packets received. 

 S is total number of packets sent. 

B. Residual Energy (joules) vs. Number of Nodes 

Table 5.1 shows simulation scenario for evaluating Residual 

Energy, Packet Delivery Ratio and Average throughput of 

AOMDV and AODV. The number of nodes is varied from 

50 to 300. 

S. No Parameter Value 

1. No. of Nodes 50 - 300 

2. 
Traffic Load 

(kbps) 
5 

3. Simulation time 400 seconds 

4. Data Pattern Node-UDP 

5. Routing Protocols 
AOMDV, AODV and 

DSR 

6. MAC type MAC/802.11 

7. Simulator NS-2.35 

8. Speed 0.5 m/s to 1.5 m/s 

9. Antenna Type Omni Directional 

Table 4.1: Network Scenario for Simulation varying 

Number of Nodes 

In network scenario given in Table 4.1, we have 

varied the number of nodes from 50 to 300 for different 

simulation results. Traffic Load is kept constant i.e. 5 kbps. 

In this scenario maximum simulation time taken was 400 

seconds. Node-UDP type of Data Pattern was used for 

wireless environment. Speed of mobile nodes is varied from 

0.5 m/s to 1.5 m/s. For all type of simulation Omni 

directional antennas were used.  

Figure 4.1 shows the graph of Residual Energy vs. 

No. of Nodes for AOMDV and AODV  based on the 

simulation results. 

 
Fig. 4.1: Residual Energy versus Number of Nodes 

In Figure 4.1, Residual Energy of protocols has 

been checked with respect to scalability. It is clearly 

observed from figure that in case of higher number of nodes 

AOMDV is more energy efficient than other protocols.  

C. Packet Delivery Ratio vs. Number of Nodes 

Simulation results for PDR are shown below. 

Figure 5.2 shows the graph for Packet Delivery Ratio for 

AOMDV and AODV vs. No. of Nodes, based on the 

simulation results. 
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Fig. 4.2: PDR versus Number of Nodes 

It is clearly observed that AODV performs well for 

higher number of nodes. Here AOMDV shows 

comparatively poor results. 

D. Average Throughput vs. Number of Nodes:  

Simulation results for average throughput are given below. 

Figure 6.3 shows the graph for Average Throughput of 

AOMDV and AODV vs. No. of Nodes, based on the 

simulation results. 

 
Fig. 4.3: Average Throughput versus Number of Nodes 

In figure we have observed that with increase in 

number of nodes, value of Average Throughput decreases 

because of higher congestion and higher computation 

requirements. 

As shown in Figure 4.3 graph of protocols is 

almost overlapping for lower number of nodes i.e number of 

nodes below 150. AODV is performing better than other 

with higher number of average throughput because of 

simple routing paradigm which leads to comparatively 

higher packet transfer. 

IV. CONCLUSIONS AND FUTURE SCOPE 

The simulations have shown that there certainly is a need for 

a special ad-hoc routing protocol when the network size and 

mobility increases. It is however necessary to have some 

sort of feedback from the link-layer protocol like IEEE 

MAC 802.11 when links go up and down or for neighbor 

discovery. To only be dependent on periodic messages at the 

IP-level will result in a very high degree of packet losses 

even when network size or mobility increases a little. 

  A hop-by-hop based routing protocol like AODV is 

more desirable. One advantage with the source routing 

approach is however that in its route discovery operation it 

learns more routes. Source routing is however not desirable 

in ordinary forwarding of data packets because of the large 

byte overhead. A combination of AODV with other 

protocols could therefore be a solution with even better 

performance. Another key aspect when evaluating these 

protocols is to test them in realistic scenarios especially for 

energy consumed. We have tested them in three types of 

scenarios. The large byte overhead caused by the source 

route in each packet makes AODV a good alternate 

candidate. It has almost as good performance. The main 

problems that occur are related to the testing of the protocol 

with real applications. When a route was needed by the 

application and the route did not exist in the routing table, 

the kernel informed the applications of a connection error 

before giving the routing protocol enough time to find a 

route.  

A. FUTURE SCOPE 

Ad-hoc networking is a rather hot concept in computer 

communications. This means that there is much research 

going on and many issues that remains to be solved. Due to 

limited time, we have only focused on the routing protocols. 

However there are many issues that could be subject to 

further studies.  
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