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Abstract— Mobile Ad-hoc Networks (MANETs) are future wireless networks consisting entirely of mobile nodes that
communicate on-the-move without base stations. Nodes in these networks will both generate user and application
traffic
and carry out network control and routing protocols. Rapidly changing connectivity, network partitions, higher error
rates, collision interference, and bandwidth and power constraints together pose new problems in network control—
particularly in the design of higher level protocols such as routing and in implementing applications with Quality of
Service requirements. This paper provides an overview of comparision of AODV and DSDV QoS metrics i.e packet
delivery ratio, delay ,throughput ,jitter overall residual energy, and control overhead .And give the total information
about for which metric which protocol is better it give the exact idea of main metrics of MANETs.
Keywords— MANETS , AODV , DSDV , Q o S metrics , Network Simulator.
I. INTRODUCTION
The remarkable technology of wireless networks started in late 1970s and the interest has been growing ever since.
Earlier, information sharing between various communication devices was difficult, as the users need to set up static, bidirectional links between the devices to perform various administrative tasks. In order to prevent the difficulty in
maintaining these infrastructure based networks, various techniques have been determined leading to ad hoc networks. In
Adhoc Networks, there is no infrastructure, which makes it easily deployable and connects the communication devices
(nodes) within no time. Such interconnection between mobile nodes is called a Mobile Ad hoc Network (MANET).
Mobile ad hoc network is an autonomous and decentralized network in which any mobile node can freely move in and
out of the network. These mobile nodes must act as both host and router in which both route discovery mechanism and
data transmission between nodes is handled by the mobile nodes itself. These nodes have the ability to configure
themselves and because of their self-configuring capability, they can form an arbitrary network when needed without the
basis of any fixed infrastructure. Due to these characteristics, the network topology gets varied more frequently and
hence a routing protocol must be efficient enough in delivering an ameliorated network performance. Traditional routing
protocols used for wired networks cannot be employed for mobile ad hoc networks because the basic idea of such ad hoc
networks is mobility with dynamic topology [Janne Lundberg et al, 2014]. Routing protocols plays a major role in such
type of networks whose function is to transfer data packets between the mobile nodes efficiently tackling all the varying
situations. Due to their inherent characteristics and lack of any centralized administration, mobile ad hoc networks are
vulnerable to different types of security attacks. These attacks include active interfering, passive eavesdropping,
impersonation and denial of service [Ketan et al, 2014]. Since the communication among the nodes is purely based on
mutual trust between nodes, malicious nodes in the network must be identified carefully and must be restricted in their
behavior. Hence securing a mobile ad hoc network is necessary for basic functionality of the network. Black hole attack
is one among these various attacks. In the black hole attack, a malicious node drops all the packets coming in its way
without transferring them to its neighborhood node, thus degrading the network performance. Black hole attack may
occur due to a malicious node which is deliberately misbehaving, as well as a damaged node interface. Such type of
attacks must be prevented in order to obtain better performance of the network. In this paper, the performance of the
AODV routing protocol is examined under black hole attack.
II.
ROUTING PROTOCOLS IN MANETS
In MANETs, nodes are not familiar with the network topology in priori. Routing protocols are responsible in
establishing the paths between the mobile nodes in order to transmit data between source and destination in that path.
Hence a routing protocol must be efficient enough in handling various network phenomenon’s and must tolerate against
different security attacks. These routing protocols are broadly classified into three types based on the phenomenon in
which they broadcast information.
1. Proactive or Table-Driven routing protocols
2. Reactive or On-Demand routing protocols
3. Hybrid routing protocols
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2.1 Proactive routing protocols
Proactive routing protocols designed for MANETs are adopted from various traditional routing protocols available for
wired networks. Proactive routing protocols attempt to maintain an up-to-date routing information from each node to
every other node in the network prior to the need of data transmission. The routing information is kept in a number of
different routing tables and the routing information is updated regularly responding to the changes in the network
topology. Primary advantage of proactive routing protocols is the availability of routes to concern nodes at any moment.
Control overhead generated by these protocols is significantly more in large networks. Examples of such networks
include DSDV, OLSR, WRP etc.
2.2 Reactive routing protocols
In this type of routing protocols, routes between the mobile nodes are not continuously maintained without any need
such as in proactive routing protocols. Routes are established between the mobile nodes only when needed i.e., OnDemand. Here in reactive routing protocols, if a source node needs to send data packets to some destination, it checks
whether it already has a route towards the destination to transmit data packets. If it does not find any route, then it
initiates the route discovery phase to establish a new path towards the destination, through which the data packets are
sent. The drawback of the reactive routing protocol is the introduction of route acquisition latency. The time taken by the
data packets to reach the destination is more compared to proactive routing protocols. Reactive routing protocols include
AODV, DSR, and AOMDV etc.
2.3 Hybrid routing protocols
Hybrid routing protocols exploit the strengths of both proactive and reactive routing protocols in order to deliver better
performance. In hybrid routing, entire network is divided into zones so that, one protocol is used within a zone and
another protocol is used between the zones. ZRP is an example of such routing protocol.
Performance of the On-demand routing protocol, AODV is determined in this paper. Ad-hoc On-demand Distance
Vector (AODV) routing protocol AODV is an on-demand routing protocol. It does not maintain any routing information
and participate in any periodic routing table exchanges prior to the necessity of communication. It finds the route
between the mobile nodes only when needed (on-demand). AODV routing protocol adopts the concept of destination
sequence numbers from DSDV to maintain the most recent information about the mobile nodes and the concept of ondemand route discovery and maintenance from DSR. Each entry in the routing table consists of the destination node,
destination sequence number, number of hops, next hop, expiration table for the entry in the tables containing the routing
information etc. AODV routing protocol makes use of various control messages such as Route Request (RREQ), and
Route Reply (RREP) for establishing a path from source to destination. Header information of various control messages
used in AODV is listed out in [C. E. Perkins et al, 2004]. Whenever a source node needs to communicate with another
node for which it has no route, the process of route discovery is initiated by the source which broadcasts a RREQ packet
to its neighborhood nodes. Each neighboring node either responds to the RREQ by sending Route Reply (RREP) packet
back to the source node or it further transfers the RREQ packets to its neighborhood nodes after incrementing the hop
count. This route discovery process is carried on until the RREQ packet reaches the destination node or an intermediate
node that has a fresh enough route entry for the destination in the routing table. Once the intermediate node has a valid
route towards destination, it sends a RREP packet back to the source node in the reverse path. Making use of the reply
from an intermediate node rather than the destination node reduces the route establishment time and also the control
traffic in the network. Sequence numbers are used in these control packets and they serve as time stamps which are used
by the nodes to compare the freshness in the routing information [Ranjeet et al,2012]. When a node sends any type of
routing control message, it increases its own sequence number in the message. Routing information with highest
sequence number is considered to have more fresh or up-to-date information. If a node receives more than one RREP, it
updates its routing information, and propagates the RREP with the highest sequence number discarding others. The
source starts the data transmission as soon as it receives the first RREP, and then its updates its routing information of
better route to the destination node. If at all any of the nodes in the data path moves away causing the breakage of the
link, the route discovery process is reinitiated to establish a new route to the destination node, Route Error (RERR)
control packet is sent to all the nodes in the network which are using this broken link for communication. Routing
protocol assumes that all the nodes are cooperative in nature in broadcasting information.
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SIMULATION SETUP
In order to analyze the performance of AODV and DSDV, network simulator NS-2.35 is used. NS-2.35 uses the
collaborative environment for simulation making use of discrete event simulation. Here various quantitative metrics like
packet delivery ratio, average end-to-end delay, normalized routing load and jitter. The performance of the network is
determined with the following network parameters summarized in Table 1.
Table 1:Parameters and Values

3.1.SIMULATION METHODOLOGIES:
Based on the QoS metrics here the AODV & DSDV routing protocols are compared.
SCENARIO 1: This scenario is used to compare the Packet Delivery Ratio of both AODV and DSDV .Show in
figure 7
SCENARIO 2: This scenario is used to compare the Jitter of both AODV and DSDV. Show in figure 8
SCENARIO 3: This scenario is used to compare the throughput of both AODV and DSDV. Show in figure 9
SCENARIO 4: This scenario is used to compare the delay ratio of both AODV and DSDV. Show in figure 10
SCENARIO 5: This scenario is used to compare the control overhead of both AODV and DSDV. Show in figure 11
IV.
PERFORMANCE EVALUATION
In this paper, the comparision of AODV and DSDV is determined by considering the quantitative metrics such as
packet delivery ratio, average end-to-end delay, control overhead, throughput and jitter. However, the network
performance is evaluated with different nodes. In these cases, the following metrics are considered to evaluate the
performance under varied node mobility and node density.
1) Packet Delivery Ratio: Packet Delivery Ratio (PDR) is the ratio between the number of packets transmitted by a
traffic source and the number of packets received by a traffic sink. It measures the loss rate as seen by transport
protocols and as such, it characterizes both the correctness and efficiency of ad hoc routing protocols. It represents the
maximum throughput that the network can achieve. A high packet delivery ratio is desired in any network.
PDR = TOTAL NO.OF RECEIVED PACKETS / TOTAL NO.OF PACKETS SENT
2) Average End-to-End Delay: The packet end-to-end delay is considered as the average time a packet takes to
traverse the network. This is the time from the generation of a packet by the source, till its reception at the destination’s
application layer and is expressed in seconds. It therefore includes all the delays in the network such as buffer queues,
transmission time and delays induced by routing activities and MAC control exchanges. The end-to-end delay is
therefore a measure of the how well a routing protocol adapts to the various constraints in the network and represents the
reliability the routing protocol.
DELAY=∑( RECEIVED TIME - SENT TIME ) / TOTAL DATA PACKETS RECEIVED
3) Jitter: Jitter is the variation in the time between packets arrival, caused by network congestion, timing drift, or
route changes. A network with constant delay has no variation (or jitter). Hence jitter should be minimum for a routing
protocol to perform better.
4)Throughput:Throughput defined as the ratio of the total amount of data that reaches a receiver from a sender to the time it takes for
the receiver to get the last packet.
5)Control overhead:Refers to the time it takes to transmit data on a packet switched wireless network. Each packet requires extra bytes of
format information that is stored in the packet header and combined with the assembly and disassembly of packets,
decreases the overall transmission speed of the raw data.
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Figure 1:packets transferring from source to destination in ns-2.35 simulator

FIG 3: AODV QOS METRICS OUTPUT VALUES

FIG 4: DSDV QOS METRICS OUTPUT VALUES

FIG 5:GRAPH FOR ALL QOS METRICS COMPARISION OF AODV
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FIG 6:GRAPH FOR ALL QOS METRICS COMPARISION OF DSDV

fig 7: packet delivery ratio :AODV &DSDV

fig 8: Jitter : AODV &DSDV

fig 9:Throughput :AODV &DSDV
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fig 10:Delay : AODV &DSDV

fig 11: Control overhed : AODV & DSDV
SIMULATION RESULTS:
SCENARIO 1: Table driven routing protocol(DSDV) lower pdr than reactive protocol(AODV).Among these Two
protocols AODV is better pdr than DSDV.
SCENARIO 2: Table driven routing protocol(DSDV) HIGHER JITTER than reactive protocol(AODV).Among these
Two protocols AODV is LOWER JITTER than DSDV.
SCENARIO 3: Table driven routing protocol(DSDV) lower THROUGHPUT than reactive protocol(AODV).Among
these Two protocols AODV is better THROUGHPUT than DSDV.
SCENARIO 4: Table driven routing protocol(DSDV) lower DELAY than reactive protocol(AODV).Among these
Two protocols AODV is better DELAY than DSDV.
SCENARIO 5: Table driven routing protocol(DSDV) HIGHER Control Overhead than reactive
protocol(AODV).Among these Two protocols AODV is LOWER Control Overhead than DSDV.
CONCLUSION
Our simulation work illustrates the performance of two routing protocols AODV and DSDV. The paper presents a
study of the performance of routing protocols, used in MANETs, in high mobility case under low, medium and high
density scenario. We vary the number of nodes from 20 (low density) to 100 (high density) in a fixed topography of
1000*1000 meters. Moreover, since Random Waypoint(two ray ground) Mobility Model has been used in this study to
generate node mobility. We find that the performance varies widely across different number of nodes and different types
of speed in node mobility. AODV performance is the best considering its ability to maintain connection by periodic
exchange of data’s. As far as Throughput is concerned, AODV perform better than the DSDV even when the network
has a large number of nodes. Overall, our simulation work shows that AODV performs better in a network with a larger
number of nodes . Average End-to-End Delay is the least for DSDV and does not change if the no of nodes are increased.
Thus, we find that AODV is a viable choice for MANETs. In this paper, we have done complete analysis of the two
MANET’s routing protocols. Our future plan is to evaluate security issues in AODV with different scenarios..
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