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Abstract    MANET Mobile ad-hoc networks - are fully 

distributed networks that comprise of mobile nodes 

resulting in dynamic topology. These wireless networks 

are capable of autonomous operation and following  

multi-hop routing where in intermediate mobile nodes 

are used to pass on messages. In contrast to the wired 

networks that have dedicated routers, in an ad hoc 

network each mobile node might function as a router 

and forward packets for other nodes. Future generation 

wireless systems will need easy and quick deployment of 

Mobile ad-hoc networks. There are three types of 

routing protocols in MANET such as Proactive, 

Reactive, and Hybrid. Goal of this paper is to carry out 

a systematic performance study for four typical routing 

protocols of ad ho networks, which include one distance 

vector routing protocol DSDV  and two on-demand 

routing protocols AODV, and DSR . DSDV is a table-

driven protocol based on the classical Bellman–Ford 

mechanism.[6]We have extended the work done in 

previous paper and also have analyzed performance 
using Packet delivery ratio ,average throughput and 

average end to end delay when number of nodes, and 

also their mobility, is varied. For node movement, a 

popular model, random waypoint is considered while 

Constant Bit Rate (CBR) traffic pattern is assumed.     
 

       Keywords- MANET, routing protocol, Packet delivery 

ratio, node mobility, average throughput, average delay, 

NS2. 

I. INTRODUCTION 

 
    With current performance advancements in 

computer and wireless communication technologies, 

advanced mobile wireless computing is predicted to 

see progressively more widespread use and 
application. Mobile ad hoc networks maintain robust 

and efficient operations in wireless networks by 

incorporating routing functionality into mobile nodes. 

Accordingly, such networks have dynamic, 

sometimes rapidly-changing, topologies. The nodes 

are likely to have limited power availability, while 

the wireless links may be bandwidth constrained.  

     As communication is through radio waves, nodes 

which are in radio range can directly communicate 

while others need intermediate node to forward 

packet. Each node thus acts not only as source and 
destination but also as a relay node in for the multi-

hop routing. 
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Many routing protocols have been proposed for the 

mobile ad hoc network and classified as Proactive or 

Table Driven routing Protocol, Reactive or On 

Demand Routing Protocol [1-2]. In the table driven 

routing protocols, also called proactive protocols,  

node maintains  routing information in a routing 

table. 

    The table is periodically updated as the network 

topology changes. In the on demand, or reactive 

protocols paths are discovered only when they are 

needed. Each routing table entry contains the 
following data: Destination, Next hop, Number of 

hops, Destination sequence number, and Active 

neighbors for this route.        

    Proactive protocols, necessitate fewer number of 

overall control packets overall as each node 

maintains route to all destinations, keeping routing 

overheads to minimum. However, when frequency of 

link breakage is high, which is expected to be case 

when nodes are mobile, these protocols need a higher 

rate of routing table updates.  

     Routing information is distributed between nodes 
by sending full dumps (whole table is send) and 

smaller incremental updates (only those information 

are sent which has change since last update). All the 

nodes try to find out all paths to possible destination 

node and number of hops to each destination and 

save these in their routing table. 

A.   Routing  Protocols 

AODV 

      [4,5] When the source node does not know route 

to the destination it will broadcast a RREQ (contains 

node’s IP address,  current sequence no., the reverse 

route to the source node and see if itself is the 

destination node or its routing table has an effective 

route to destination node , if it is, then it will send a 

RREP to the source(fig.2) node)(fig.1) & then each 

intermediate node which receive RREQ, record the 

reverse route to the source node and  see if itself is 

the destination node or its routing table has an 

effective route to destination node , if it is then it will 
send a RREP to the source if not then it will 

rebroadcast RREQ. In case of link failure, a route 
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error (RERR) packet is sent to the source and 

destination. 

DSDV 

     Routes to all nodes in the network are discovered 

in advance .Every node store one or more routing 

table (which contains the information about all the 

available destination & no. of intermediate nodes) 

which is broadcast after a fixed interval of time 

independent of any route changes or not. 
In DSDV, each mobile node of an ad hoc network 

maintains a routing table, which contains the lists of 

all available destinations, next hop to each 

destination and a sequence number generated by the 

destination node. 

Using such routing table which is stored in each 

mobile node, the packets are transmitted between the 

nodes of an ad hoc network. Each node of the ad hoc 

network updates the routing table with advertisement 

from time to time or when vital new information is 

available to maintain the consistency of the routing 

table with the dynamically changing topology of the 
ad hoc network.    

DSDV is a table-driven protocol based on the 

classical Bellman–Ford mechanism. The 

improvements made to Bellman–Ford algorithm 

include freedom from loops in the routing table. 

Every mobile node in the network maintains a 

routing table in which all of the possible destinations 

within the network and the number of hops to each 

destination are recorded. 

Periodically or instantly when network topology 

changes are detected, each mobile node advertises 
routing information using broadcasting or 

multicasting a routing table update packet. The 

update packet starts out with a metric of one to direct 

connected nodes. This indicates that each receiving 

neighbor is one  if not then it will rebroadcast 

RREQ.In case of link failure, a route error (RERR) 

packet is sent to the source and destination broadcast 

ID & most recent sequence number for destination 

known to the source  metric (hop) away from the 

node. After receiving the update packet, the 

neighbors update their routing table with 

incrementing the metric by one and retransmit the 

update packet to the corresponding neighbors of each 

of them. The process will be repeated until all the 
nodes in the ad hoc network have received a copy of 

the update packet with a corresponding metric. The 

update data is also kept for a while to wait for the 

arrival of the best route for each particular destination 

node in each node before updating its routing table 

and retransmitting the update packet. If a node 

receives multiple update packets for a same 

destination during the waiting time period, the routes 

with more recent sequence numbers are always 

preferred as the basis for packet forwarding 

decisions, but the routing information is not 

necessarily advertised immediately, if only the 
sequence numbers have been changed. If the update 

packets have the same sequence number with the 

same node, the update packet with the smallest metric 

will be used and the existing route will be discarded 

or stored as a less preferable route. In this case, the 

update packet will be propagated with the sequence 

number to all mobile nodes in the ad hoc network. 

The advertisement of routes that are about to change 

may be delayed until the best routes have been found. 

Delaying the advertisement of possibly unstable route 

can damp the fluctuations of the routing table and 
reduce the number of rebroadcasts of possible route 

entries that arrive with the same sequence number 

 

DSR 

     [4,5] DSR makes use of source routing and route 

caching. When there is no direct route from source to  

destination,  the source   send  demand of routing 

with a unique identifier (includes source & 

destination node address).  

                                 

Figure.2. Broadcasting of RREQ packet in AODV                                                 

 

Figure.3. Route reply to source node in AODV 

          

                       

 Figure.4. Broadcasting of RREQ packet  in DSDV                                              

  

Figure.5. Route reply to source node inDSDV 

Source A and Destination E 
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When node receives demand message and it is 

repetitive, the node will abandon it directly. 

       If the node is not the destination & there is no 

routing information to the destination node in its 

buffer memory, the node will send the source packet 

with its ID to the next node.  
       If it is a destination node or it has information 

about it in its buffer the node will send a response 

message to the source node including routing 

information from source to destination 

 

B.     Random waypoint Model 

 [3] It’s a 3- tuple and tuple is (Vmax,T,Vi); T is the 

pause time and Vi is the direction or advance vector 

All nodes are uniformly distributed over [0,Vmax],   

where 0 is the initial speed when node is stationary  

and  Vmax  is the maximum velocity. A node randomly 
chooses a destination, called a waypoint, moves 

towards it in a straight line with a constant velocity , 

which is selected randomly from 0 to Vmax . After 

reaching waypoint, the node pauses for some time 

and then repeats the same procedure. If the node is 

currently at point d(x-1,y-1) then next waypoint is: 

d(x,y)= d(x-1,y-1)+ Vi 

 

C.     Simulation results  

For all the simulations we took the results of the 

same scenario varying number of nodes and node 
mobility. We ran the simulations for the three 

protocols: AODV, DSR and DSDV. We observe  

variation in Average throughput and average delay 

under these different conditions. 

 

Throughput                                                                  

It shows the total number of packet that has been 

successfully delivered to the network and thus 

improves with increasing node density. 

Delay                                                                           

It can be calculated as a difference between send time 

and received time for a specific packet transmitted 

from source to destination.  

Packet dropped                                                  

Number of data packets that are not successfully sent 
to the destination. 

Routing Overhead                                                    

The ratio of  routing  and  control  packets to the total 

no. of packets. 

Packet delivery  ratio                                                   

It is ratio of number of packets originated by the 

source to the number of packet received by the 

destination. 
 

Broadcasting method in MANET 

Self Pruning: Each node broadcast hello message to 

its neighboring node, the receiving node will 

compare its neighbor list to its sender’s list & it will 
rebroadcast if it find additional nodes could be 

reached otherwise the message will be dropped. 

Scalable Broadcasting approach: Every node must 

have the knowledge of their neighbors up two hop 

distance. 

Ad hoc broadcasting approach: only nodes that are 

selected as a gateway node and a broadcast message 

header are allowed to rebroadcast the message. 

 

II.NETWORK SIMULATOR 
    

  NS2  is a popular  open source package  with 

considerable flexibility to select simulation 
environment by selecting appropriate parameters. 

Our choice was:  

 Traffic sources are constant bit rate (CBR).The 

five source-destination pairs are spread randomly 

over the network. 

 Size of the data packet used is 512-byte. 

 The interval between packets sent is .015 sec. 

 The number of nodes and the rate in each pair is 

varied to change the offered load in the network. 

 The mobility model uses the random waypoint 

model in a rectangular field. Field configurations 
used is  800 m x 400 m field with 20, 30,50,60, 

80,90,110 and 120 nodes.  

 Here, each packet starts its journey from a 

random location to a random destination with a 

randomly chosen speed (uniformly distributed 

between 0 to max).Once the destination is 

reached, another random destination is targeted 

after a pause.   

 The max speed we have considered are 15m/s,  

20m/s, 30m/s, and 40m/s. 

 Simulations are run for 500 simulated s for 20, 
30,50,60, 80,90,110 and 120 nodes.  

 

Figure.6. Broadcasting of RREQ packet  in DSR                                          

 
Figure.7. Route reply to source node in DSR  

Source N1 and Destination N8 
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 Identical mobility and traffic scenarios are used 

across protocols.  

III. RESULTS 

In our evaluation, we have compared the 

performance of three different routing protocols: 
AODV, DSDV& DSR. And also we present the set 

of results: Average Throughput and average Delay 

under different scenarios. 

Average throughput comparison:  

      [9]Average throughput Calculated and plotted 

against no. of nodes for AODV, DSR and DSDV 

with node speed is 15m/s ,20m/sec ,30m/s and 

40m/sec. (fig.12) Average Throughput increases 

quickly for DSR with increased number of nodes 

(node speed is 15m/s). It is observed that 

performance of AODV improves with increase in 

number of nodes because nodes become more 
stationary with speed 15m/s will lead to more stable 

path from source to destination. DSDV performance 

dropped as number of nodes increase because more 

packets dropped due to link breaks. When the number 

of nodes is greater than 20, AODV shows the better 

average throughput characteristic than DSR.  

When the network size bigger than 60, AODV has 

the best average throughput than DSR. Considering 

the results, DSR & AODV has reliability in a high-

speed and large-scale environment, and along with 

the increase number of nodes.  
      In fig.13, Plot between Average throughput vs. 

no. of nodes for AODV DSR and DSDV with node 

speed is 30m/s. The constant behavior of DSDV 

arises as it is a periodic routing protocol where routes 

are mainly established and reconstructed in periodic 

updates. AODV and DSR have common on-demand 

characteristics; it also discovers routes when required 

by the use of a similar route discovery process.       

      However, AODV adopts a very different 

mechanism to maintain routing information. It uses 

traditional routing tables, one entry per destination. 
This is in contrast to DSR, which can preserve many 

route cache entries for each destination. Without 

source routing, AODV relies on routing table entries 

to propagate an RREP back to the source and, 

subsequently, to route data packets to the destination.   

        [7]AODV uses sequence numbers maintained at 

each destination to determine freshness of routing 

information and to prevent routing loops. These 

sequence numbers are carried by all routing packets. 

An important feature of AODV is the maintenance of 

timer-based states in each node, regarding 

exploitation of individual routing table entries. A 
routing table entry is expired if not used recently. 

      In contrast to DSR, the sender knows the 

complete hop-by-hop route to the destination. These 

routes are stored in a route cache. The data packets 

carry the source route in the packet header. 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 a route discovery process to 

dynamically determine such a route. Route discovery 
works by flooding the network with route request 

(RREQ) packets. Each node receiving an RREQ 

rebroadcasts it, unless it is the destination or it has a 

route to the destination in its route cache. [4] 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. No 

special mechanism is needed to detect routing loops. 

Also, any forwarding node caches the source route in 

a packet it forwards for possible future use. 

Throughput is slightly higher for low speed network 

than from a high speed as shown in fig.12 and 
fig.13.Certainly, due to on-demand route creation and 

maintenance process ,the behavior of  AODV and 

DSR is found to be excellent. When a node using an 

on-demand protocol needs a route to a new 

destination, it will have to wait until such a route can 

be discovered. On the other hand, because routing 

information is repeatedly propagated and maintained 

in table-driven routing protocols, a route to every 

other node in the ad hoc network is always 

accessible, in spite of whether or not it is needed.    

Furthermore, as mobility speed increases, more 
event-triggered updates are generated, resulting in 

even more average throughput decrease. This 

problem is not present in AODV and DSR since 

routes are only generated on-demand. Average 

throughput increases quickly for AODV and DSR 

with increased number of nodes. Average 

Throughput is slightly higher for low speed network 

than from a high speed as shown in fig.13 and fig.14.  

Average delay comparison:    On an average DSDV 

clearly shows that it has less average delay (fig.8). 

DSDV performance is pretty stable. The reason may 

be that it is a table-driven protocol, so a node does 

not need to find a route before transmitting packets. 

So the delay is fairly stable. From our simulation it 

can be evidently noticed that reactive protocol 

AODV and DSR outperforms the pro-active protocol 

DSDV. AODV generates higher overhead as it used 

network-wide flooding for route discovery.              

     AODV and DSR create a loop-free route to 

destination when link breaks, and then buffered data 

packets are transmitted through new route. So it 

needs longer average end to end delay time as 

compare to others. While DSDV every time whole 

table is   broadcasted (updated table) after a fixed 

interval so each node knows route to other nodes 
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(also about nodes whose links got break due to 

mobility), so there is less average delay for DSDV 

In (fig.14) the successful packet delivery rate of on-

demand protocols is higher because of the routing 

maintenance and the strategy of multi-route. The 

strategy of periodical update is used in the table-
driven protocols. There is only one route for every 

destination node and when the route is unavailable 

there is no route can be used to replace it. So the 

packet delivery rate is lower. The successful delivery 

rate of AODV and DSR is obviously higher than 

DSDV. The rate of AODV and DSR  approach to 

99% ,the rate of DSDV descends obviously when the 

node speed increases because the routing change is 
frequent and the routing discovery of DSDV become 

more difficulty. 

 

 

 

 
 

  

                          Number of nodes 

 Figure.8. Average Delay( in ms) vs. no. of node 

for AODV DSR DSDV for 20m/sec 

 
 

  
 

 

                      

                     Number of Nodes 

  Figure 9 .Average throughput vs number of 
nodes with 20m/s and 40m/s 

 

    

 
 

 

 

 
                      Number of nodes                                  Number of nodes 

 Figure.10 AODV DSR and DSDV with node speed is 20m/s 

 

 

 Figure.11  AODV DSR and DSDV with node speed is 40m/s                 

 

 

    

 
 

 

  
 

 

 

                      Number of nodes                                  Number of nodes 

 Figure.12 AODV DSR and DSDV with node speed is 15m/s  Figure.13  AODV DSR and DSDV with node speed is 30m/s                 
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                                                                                                Number of Nodes 

                                        Figure 14 Packet Delivery Ratio Vs number of nodes for AODV,DSDV and DSR

IV.CONCLUSION 
 

       In this paper, we proposed a framework to 

analyze the impact of mobility pattern and node 

density on routing performance of different protocols 

in MANET through various simulation experiments. 

In our study, we observe that the mobility pattern and 

node density does influence the performance of 

MANET routing protocols.  

      The Average Throughput of DSR approach to 

99%, the Average throughput of DSDV descends 

obviously when the routing change is frequent and 

the routing discovery of DSDV becomes more 

difficulty. In Fig [12, 13] as no. of nodes increases 

from 20 to 80 the average no. of packet successfully 

delivered to the network also increases which in turn 

increases average throughput. But after that the 

average throughput start showing slight decrease 

when the no. of nodes are added to the network is too 

large. 

      [9]The reason might be when the node density 

increases in large amount, no. of nodes tries to access 

the common path which increases the collision rate 

since the nodes are mobile, thereby increasing packet 

loss and decrease in average throughput. 

       AODV and DSR give better Average throughput 

than DSDV. But, in terms of Average delay DSDV is 

better, whose Average delay is lesser than AODV 

and DSR. Since DSDV proactively keeps the routes 

to all destinations in its table it does not have to 

initiate the route request process as frequently as in 

AODV. The on-demand route creation and 

maintenance process is a key reason for the excellent 

behavior of reactive AODV and DSR. Therefore, the 

performance of on- demand protocol AODV and 

DSR is found to be better than the table driven 

protocol that is DSDV 
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