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ARTICLE INFO ABSTRACT
Article history: Mobile Adhoc Network (MANET) is a mobile, which isrmed by radio waves without
Received 04 December 2015 any central coordinator. The primary issue of Adlawe-Demand Distance Vector
Accepted 22 January 2016 (AODV) routing protocols has high latency for rowtiscovery and minimum routing
Available online 14 February 2016 overhead. The primary issue of Destination Sequé&istance Vector (DSDV) routing
protocol has a minimal reaction time for route digry and maximization of end-to-
Keywords: end delay. Thus, this paper elects two kinds ofimguprotocols AODV and DSDV
Adhoc On-demand Distance Vector, routing protocols. The new Priority Based Hybridstance Vector Routing protocol
Destination ~ Sequenced  Distance (PBHDV) is hybridized of two above said protocol tive basis of priority. The new
Vector, Network Simulator-2, Priority approach of PBHDV improves the packet deliveryoratninimizing end-to-end delay
Based Hybrid Distance Vector, Packet and increasing throughput. The proposed approasliniiElemented and tested in NS2,
Delivery Ratio, Throughput which is compared with some other existing protecol

End-to-End Delay.

INTRODUCTION

The network is a collection of computers intercaried by network cables or radio waves for
communicating from sender to receiver. It has aidithto two parts there is,

1. Wired Network

2. Wireless Network

In Wired Network, the nodes are connected througfiwvark cables such as twisted pair, coaxial cedoie,
fiber optic cable. It is referred as Static netwdrk Wireless Network, the nodes are connectedutiitcssome
radio waves. It is referred as Dynamic networlks Wivided into two forms, that is:

1. Cellular Network

2. Mobile Ad-Hoc Network (Manet)

The current research focuses on only Mobile Ad-Network (Manet). The collections of mobile nodes ar
connected by a router using wireless radio wavas dhe called MANET. It also has distributed connpgit
environment. The Manet's are mobile which helpscommunicating with each other without any central
coordinators. It can dynamically change their lmoat in each and every time.

Routing Protocol:

The routing protocols are performing a vital raleMANETS, which is used to find the route and setbe
best route in MANET’s. In two ways, the router maleeroute between source and destination by useuming
protocols.

1. Static routing protocols
2. Dynamic routing protocols
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The network administrator (Sameswari.V and Dr.dfraraj, 2014) has defined the static routing paisc
which cannot discover routes, but, it can only fardvpackets between the source and destinationpaiamic
routing protocols are used by routers to perforsecaler routes. Routers then automatically forwhedpgackets
between routes. The dynamic routing protocol heeetbroad categories. They are,

1. Distance-vector
2. Link-state
3. Hybrid

These cases of dynamic routing protocols are erapldy identify the new routes and elect the bestero

for the destination.

2.1 On-Demand Routing Protocols:

The on-demand routing protocol creates and maistaintes between source and destination, only \tlsen
needed. It does not contain a permanent routehmetwork. It has many types such as AODV, DSR and
TORA.

2.1.1 Ad-Hoc On-Demand Distance Vector Routing Protocol (AODV):

Ad-Hoc On-Demand Distance Vector routing protod®®pDV) (Sameswari.V and Dr.E.Ramaraj, 2014) is
using a multi-hop wireless technology based oradist vector routing protocol and it is an improweethod of
Destination-Sequenced Distance-Vector (DSDV) raptagorithm. In AODV, when needed, the routes are
created for communication between source and cetin through intermediate neighboring nodes it
sometimes called immediate nodes. The aim of AOB\oi lessen the number of broadcast messages sent
throughout the network.

The AODV routing protocols (Sameswari.V and Dr.BrRRaaj, 2014) are basically behaving as in two
methods they are, Route Discovery and Route Maames Whenever the source wants to communicate the
destination, the source node keeps the Destin&#muence Number (D_SN). The Route Discovery andeRou
Maintenance methods are utilizing three types adsages in AODV. They are,

1. Route Request (RREQ)
2. Route Reply (RREP)
ﬂd“]
?H E)M

3. Route Error (RERR)
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Fig. 1: AODV Routing Protocol

In every transmission, the RREQ are using the SoAddress (S_ID), Destination Address (D_ID), Seurc
Sequence Number (S_SN), Time To Live (TTL), DestomaSequence Number (D_SN) and Hop Count (H_C).
The source node and intermediate node are kepeatdxt hop information. It determines an up-tcedadth
about the destination. The source initiates thet®dequest (RREQ) and flooded the RREQ messages in
network over all intermediate nodes and then, nkerinediate nodes received and send the RREQ tioatésn
using the next - hop address and Broadcast Iden(& D).

The fig. 1 shows the AODV routing protocol. Whemr tRREQ sends from the source to destination, the
timer will starts based on a Time-To-Live concefisne to live is used the lifetime of the procedghole
messages are passed within the timeline. Whendhbtndtion is received the RREQ by intermediateesott
creates the RREP for source node. Suppose, theegisgare received, multiple times, the duplicates a
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removed by using B_ID and S_ID. The RREP messagecisived from ‘D’ to ‘S’ within the timeline. Ifhe

routes are broken, the intermediate nodes are gony¢he Route Error (RERR) message to the souocke.n
Ultimately, the source node deleted the broken patth reinitiates the connection using new B_ID aadhe
D_SN.

2.2 Table Driven Routing Protocol

In table driven routing protocols (Sameswari.V &rdE.Ramaraj, 2014), every node maintains the inguti
tables which contains the updated routing inforaratbr topological information about the networks It
sometimes referred to as proactive routing protoltdhas many types such as DSDV, GSR, WRP, FSR and
OLSR. The brief concept of the DSDV routing protioisagiven below:

2.2.1 Destination Sequenced Distance Vector (DSDV):

Destination Sequenced Distance Vector routing pat¢DSDV) is a core protocol of table-driven ragi
protocol. It is working on the basis of distributBdllman-Ford routing algorithm which provides tbhep free
routing as well as distance based routing. Evedenmaintains the routing table which contains adilable
destinations. Whenever the router gets the infdomdtom neighboring nodes, then it creates théimguable.

The routing table (Sameswari.V and Dr.E.Ramaral42@naintains routing information, distance froneon
node to another node, cost, hop count, first edegtination sequence number and shortest distaneeds the
destination. The sequence number is created bynd#en for freshness of routes. Each node proalstiv
maintains the routing table which is periodicallp&dcast the routing information to its neighbdrse routing
information updates are shared via an availabletssiopath. The nodes are exchanging the routifogriration
updates within the neighbors which used to avagdciunter-to-infinity problem in faster convergence
The DSDV updates two types of messages,

1. Periodical Update Messages

2. Trigger Update Messages

These messages consist of three fields such &Bastination Address, Sequence Number and Hop Count.
In periodical updates, the node broadcasts erdiréng table. In trigger update messages, the npdates the
small update in between the periodical updates.

ode]

Network Link

A

-

Fig. 2: DSDV Routing Protocol
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Fig. 3: Mobility in DSDV Routing Protocol

The fig.2 shows the DSDV routing protocol. Wherrethee connection is created between the source and
destination, the routing protocol checks the rautiable regarding the connection is available dr ifothe
connection is available, the protocol using thestixg path otherwise it creates a new path to kstathe
connection. Each and every entry is stored in theimg table. The tablel shows the routing tableD&DV
routing protocol (fig. 2).

Table |: Dsdv Routing Table

Destination Next Node Distance Sequence Number
B B 1 22
C B 2 26
D C 2 18
E B 3 132
F C 3 162
G B 2 144
H B 3 176
| C 3 190
J D 3 198

Table 1l: Mobility In Dsdv Routing

Destination Next Node Distance Sequence Number

B B 1 51

The above fig. 3 and tablell shows the currentqrerince of the node movement. During transmission,
node B is moving their original place to some otbkace; suddenly, the routing protocol changed thesition
and assigned the value 51 instead of 22. This rieadidn also stored in a routing table by usingger updates.
The new sequence number and distance are recgnadtidestination nodes.

Network Simulator:

Network Simulator2 (NS2) (Sameswari.V and Dr.E.Reajj&2015) plays a vital role in networking resédmarc
environment as well as it is a discrete event saoul It is given the big support to simulate mekaldhoc
network routing protocols. In NS2, thousands of ifeohodes are connected at any time and is harstlefl
events such as sending a packet, receiving a patigiping a packet and forwarding a packet. Thi mgeal
of the simulation is to analyze the various perfange metrics of MANETS routing protocol.

Related Work:

S. Mohapatra and P.Kanungob (2011) described th®rpegance analysis of AODV, DSR, OLSR and
DSDV Routing Protocols using NS2 Simulator. Thipgra(Mohapatra.S and Kanungob.P, 2011) carriedheut
overall performance of AODV, DSR, OLSR and DSDV tpawls using the NS2 simulator. The delay,
throughput, control overhead and packet delivetiorare the four common quality measures used Her t
comparison of the performance of the above prosocol
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Ronghui Hou a, Sikai Qu ¢, King-Shan Lui b, Jiangldm (2013) proposed coding and interference aware
routing protocol in wireless networks. Coding RbugHou et. al (2013) and the interference awardimg
protocol provide best path bandwidth estimatiorhvkiigh throughput paths.

V.Rajeshkumar, P.Sivakumar (2013) proposed a ccatipar Study of AODV, DSDV and DSR Routing
Protocols in MANET Using Network Simulator-2”. Threuthor describes (Rajeshkumar.V and P.Sivakumar,
2013) a performance comparison of reactive andgbireaprotocols AODV, DSR and DSDV based on metrics
such as throughput, control overhead, packet dglivatio and average end-to-end delay by usingNBe2
simulator.

H.Al-Magbali, K. Day, M. Ould-Khaoua,A. Touzene, Nizeidi (2014) proposed a new hybrid approach of
grid-based routing in MANETSs. This routing scheraehybridized the form of reactive and proactivetirug
protocol mechanisms. The author proposed routilgree Al-Magbali.H et. al (2014) is called Treedzhs
Grid Routing Protocol (TGRP) using shortest-pattest The stability of the TGRP paths leads to exten
system performance compared to other protocolsring of end-to-end delay and packet delivery ratio.

Proposed Method:

This research paper proposes Priority Based Hybistance Vector routing protocol (PBHDV) in MANET.
Two different kinds of routing protocols such ashdd On-demand Distance Vector (AODV) routing protoc
and Destination Sequenced Distance Vector routmogopol (DSDV) are hybridized on the basis of ptior
Priority based protocols are selected accordirthaoneighted path of the network.

The new proposed PBHDV approach selects the AODMg protocol, only if the value of the weighted
path is high, otherwise selects the DSDV routingtgeol. The PBHDV routing protocol is used for iraping
the routing performances during the transmissiochsas a packet delivery ratio, TimeVsLost, End-twE
delay, throughput in MANET.

The fig. 4 represents Block Diagram of PBHDV rogtiprotocol. In the proposed approach of PBHDV, all
available routes are stored in ‘T". The Sourcer(®e wants to communicate with Destination node (Dhe
‘S’ broadcasts the RREQ to its neighbor’s. ‘S’Kdanto the routing table (T) for the routes, that axists or
not. If the route is available in ‘T’, the PBHDVuting protocol initiates their process, otherwiseates a new
route to establish a connection. The routing pratcalculates weighted path for every connectiorubing a
PBHDV routing protocol. If the weighted path is mdiéiable as well as high, this approach selecesA®DV
routing protocol otherwise, selects the DSDV rogitprotocol. The routing protocols find and chodse best
route for communication using PBHDV. The routingtoicol periodically broadcasts the RREQ throughbet
network. At that time, the PBHDV routing protocalsecks the Destination Sequence Number (D (D_SN)) o
‘D’ and ‘S’ sending Destination Sequence Numbe(lSSN)) is equal or not.

The new route will be

The RREQ forvarded s cresed
T via'n

Find and select the best
path based on the weighed
vath

The RREP send 1o T

D receives RPacfrom T

Updated information’s
are storedin T

Fig. 4: Block Diagram of PBHDV Routing Protocol
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The PBHDV routing protocol has updated the routifgrmation by using sequence numbers. In exisiing,
the updated routing information’s are periodicddtpadcasts within the network, then the bandwidtb8DV
routing protocols is shattered. Only, in PBHDV iiagt protocols, the nodes are easily propagated the
information to its neighbors. After communicatiol)’ sends the RAck to ‘S’. All updated routing
information’s are stored in ‘T". Finally, the praewill be terminated.

In PBHDV Algorithm, the ‘'S’ sends the route pack@®&Pac) to desired ‘D’ through various intermediate
nodes (n). The ‘S’ sends the RREQ to ‘D’, if theimis available. Otherwise, it creates a new routev, the
weighted path (W) is calculated such as the distance of (i, j) thaans distance between one node to another
as well as is calculated dist€h). h - meant for 1-hop and 2-hop neighbors. The DSDM$1@-hop neighbors.
The AODV holds the 2-hop and 3-hop neighbors. Afteat, the bandwidth is calculated it shows avédab
bandwidth, the maximum bandwidth of channel cagacibnsume bandwidth, remaining bandwidth, witlmie t
timeline how many packets are sent from ‘S’ to,‘packet type, total packet size, sending packst and
receiving packet size.

The Weighted Factor (Wf) is computed by using Retgue Send (RTS), Clear To Send (CTS), Data,
Medium Access Control Header (MAChdr) and InterRebtocol Header (IP header). The bandwidth of
weighted path (Bw(\) is stored in the intermediate node ‘n’. Lasthg ‘D’ receives the Route Packet (RPac)
which creates and sends the Route Acknowledger®k) to ‘S’. All routing information’s are stored ‘T’
(Surjeet, Arun Parkash and Rajeev Tripathi, 20(@gmathi.N and Dr.C.P.Sumathi, 2013).

PBHDV Algorithm:

1. If 'S’ [J'T’, then ‘S’ starts the communication betweenad8d ‘D’.
Else
‘S’ creates and propagates the RREQ packets tiroutgthe network.
a) Calculate the weighted path.
/- No. of links //bw- bandwidth //dist- distance

1 if Wi' h [n,
WPZW(i'j)z for :L<i,j_<n
o Otherwise,
Where,
W=W g j -distance between i antl podes of weighted path callet\as

i) If the weighted path is identifiable (i.e. 1),
then execute AODV routing Protocol.
Else
Fix o, Execute DSDV routing Protocol.
ii) Calculate weighted path for finding best  path, W =dist (h+1)
iii) Calculate bandwidth for weighted path:
BWavailabie= Ccapacity BWutiiized
BWliiizea= Np*Sp¥10 / Time
/I Np =No. of packets, S Size of the Packet
BVVResidua'l= (B\Nmax‘z E!:D B-'-"l"UtiIized/ T|me) /fW
W= {RTS + CTS + (Data + MAChdr +hEr)}/ Data
Here,
If (D_ID=N_ID)
Then send the RTS packet;
Elseif
Send CTS packet;
Elseif
Send Data packet;
iV) BWavailable BWtilizeds BWkesigqua@nd hop distance are stored in ‘T".
v) Bandwidth of weighted path is stored in . ‘n’
b) If D (D_SN) =S (D_SN), then ‘D’ receives the RRfEgn ‘S'.
c) ‘D’ creates and send back the RREP to ‘S’
d) ‘S’sends the RPac to ‘D’ via ‘n’.
else
i. 'n’send back a RERR packet to ‘S’.
ii. The 'S’ receives the RERR, and then rebroadcast the RREQ throughout the network.
‘D’ receives RPac.
‘D’ create and sends the RAck to ‘S’.
Updated routing information’s are stored in ‘T".
End.

ahrwN

RESULTS AND DISCUSSION

6.1 Simulation Parameter:
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The Network Simulator-2 (NS-2) simulation model tans two types of circumstances, such as topabgic
circumstances and Network traffic circumstances Wpological circumstances show about a simulai@a
and movements of mobile nodes in prefixed simutatione. The traffic circumstance shows about every
transmission within the Manet environment such askpt type, packet size, packet rate in every tnisson
and number of traffic flows.

The tablelll shows setting up of simulation paraenefThe proposed simulation approach has chosen
500x500m topological area which is called a simokatarea. This approach has taken 25, 50, 75 afd 10
mobile nodes and the simulation time is twenty ffeeonds. Every nodes movement maximum speed3s 0.2
0.50, 0.75m/s and so on. Every node transmissingeras 250m. The network traffic flow is calculatey
Constant Bit Rate (CBR) such as UDP (Universal ata Protocol)/TCP (Transmission Control Protocol).

Table lll: Simulation Parameter Setup

PARAMETER VALUES
Simulator Ns-2

Studied protocols DSDV and AODV
Proposed Protocol PBHDV
Simulation Area 500x500m
Simulation Starting Time 0.00seconds
Simulation ending Time 24.99 seconds
Node Movement Model Two Ray Ground
Number of nodes 25, 50, 75, 100.
Transmission Range 10.0ms

Packet Size 512 bytes/packets
Mobility Pause Time 25 seconds
Movement Speed 0.25 m/s
Bandwidth 10 Mb/s

Traffic type CBR

Simulation duration 25seconds

The fig. 5 shows about to create the connectidwdsen one node to another which includes the source
node with address radio frequency range and time.

[ a—— [
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Fig. 5: Node creation in PBHDV
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Fig. 6: Packet sending in PBHDV

The fig. 6 shows about the connection between tades as well as packet sending from ‘S’ to ‘D’. ekft
receiving the packet, the ‘D’ sends the RAck to &cording to the maximum speed of the simulation
environment.

6.2 Performance Metrics:
The following performance metrics are consideracef@luation:

» Packet Sent (PS):

In PBHDV approach, the source node sends the ppticket to the desired destination using S_ID[D |
B_ID and global SN with 25, 50, 75 and 100 nodeth@ngiven period of time. This research paperutates
the total number of packet sending from the sotoaestination node which is computed from theerie.

» Packet Received (PR):
The Packet Received (PR) method calculates thertotaber of packets is received by the destinatiote
and also, the total number of time they spenddadsg and receiving the packet.

Table IV: Performance Comparison In Pbhdv

METRICS PBHDV

Nodes 25 50 75 100
PDR% 97.76 97.97 98.12 99.12
Average End-to-End Delay (ms) 113.23 139.93 151.64 96.522
Throughput (kbps) 439.23 423.3 406.57 421.16

e Packet Delivery Ratio (PDR):

In Packet Delivery Ratio method (PDR), the PBHD\pm@yach is computed the ratio between source and
destination which calculates the ratio for how mamagkets are delivered from the source to destinatiy
using PDR = (PR/PS) *100%. In tablelV, the PDRafcuolated between 25, 50, 75 and 100 nodes atitea g
period of time twenty five seconds. The fig. 7 skdahe Packet Delivery Ratio (PDR) chart for PBHIIring
simulation, the 25 nodes are given the output ef3i.76% packet delivery ratio, the 50 nodes arergthe
output of the 97.97% packet delivery ratio, thend8les are given the output of the 98.12% packetatgiratio
and finally, the 100 nodes are given the outpuhef99.12% packet delivery ratio for PBHDV.
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Fig. 7: Packet Delivery Ratio for PBHDV

» Average End-To-End Delay:

The tablelV displays the Average End-to-End Dela) of the given period of time twenty five seconds
with 25, 50, 75 and 100 nodes respectively. Itdatis the overall delay in this proposed approached as it
involves all delays caused by buffering during eoutiscovery latency, queuing at the interface queue
retransmission delays at the MAC, propagation delag transfer times. The average end-to-end dalay i
computed by using this formula AD = TD/PR. The gshows the average end-to-end delay chart forlPBH
approach. During simulation, the 25 nodes are gitieroutput of the 113.23ms Average End-to-End pedlee
50 nodes are given the output of the 139.93ms AyeeEnd-to-End Delay, the 75 nodes are given theubutf
the 153.64ms Average End-to-End Delay and finaly 100 nodes are given the output of the 96.522ms
Average End-to-End Delay for PBHDV.

200

0

25 50 70 100

Average End-to—End Delay
{18}
:._E]

No. of Nodes

Fig. 8: Average End-to-End Delay for PBHDV

*  Throughput:

The tablelV describes throughput of the given twefite seconds with 25, 50, 75 and 100 nodes
respectively. The throughput value is computed fthenoutput file of the trace file. It shows théalcamount of
time they spent for sending the message betweenesand destination through intermediate nodes alsd it
is calculated the entire measure of message sfatlggelivered throughout the network. The figsi®ows the
throughput chart for PBHDV approach. During simialat the 25 nodes are given the output of the £hgs
Average End-to-End Delay, the 50 nodes are givenotitput of the 423.3kbps Throughput, the 75 nades
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given the output of the 406.57kbps Throughput aiméllf/, the 100 nodes are given the output of the
421.16kbps Throughput for PBHDV.

450
-
2440 N
M 430
-
£,420 A A
B 410 .
g A
2 400
390 | |
25 50 75 100
No. of Nodes

Fig. 9: Throughput for PBHDV

6.3 Comparison between Existing and Proposed Approach for PBHDV:

The proposed PBHDV routing protocol is comparedhwebme existing protocols such as Adhoc on-
demand routing protocol of the on-demand routingtqmol and destination based distance vector rgutin
protocol of table driven routing protocol. The &Wldescribes the comparison between the existingabV
& DSDV and the proposed of PBHDV for PDR, Throughand End-to-End Delay.

Table V: Comparison Between Existing And Proposed ApprdamtPdr

]
<

METRICS DSDV AODV PBHDV
PDR (%) 49.8 87.00 99.12
Throughput (kbps) 213.62 213.62 421.16
End-to-End Delay(ms) 238.45 439.12 96.522
120
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Fig. 10: Comparison Between Existing and Proposed apprimadPacket Delivery Ratio

In Fig. 10, the comparison of packet delivery rdB®R) of existing and proposed approach whiclkksmn
100 nodes within the simulation time of 25 secomdghat manner, the DSDV is given the output 0848 of
packet delivery ratio and the AODV is given 87%patket delivery ratio also, the PBHDV is given133% of
packet delivery ratio. So, the proposed methodRIIBV is produced the better results during the $ation
than existing of DSDV and AODV.
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Fig. 11: Comparison Between Existing and Proposed apprimacrhroughput

The Fig. 11shows the comparison chart for throughytween existing and proposed approach that has
taken 100 nodes within the simulation time of 28os&ls. In this approach, the existing of DSDV igegi the
output of 213.98kbps of throughput and the existdigAODV is given 213.62kbps throughput also, the
PBHDYV is given 421.16kbps of throughput. So, thepmsed approach of PBHDV is produced the betteltses
compare than existing of DSDV and AODV.

500

100 B Time(s)
-:2-600 i Node
-
2200
A i End-to-End
100 Delay(1us)

0

DSOV. AODYV. - FRHDV

Fig. 12: Comparison Between Existing and Proposed methoBrid-to-End Delay

The Fig. 12 describes the comparison chart for rind Delay between existing and proposed approach
that has taken 100 nodes within the simulation 25 seconds. In that comparison, the existin8bV is
given the output of 238.45ms of End-to-End Delag the existing of AODV is given 439.12ms of EndEod
Delay also, the PBHDV is given 96.522ms of End-t@dBDelay. During simulation, the new approach of
PBHDV is produced the better results than existihPSDV and AODV.

Conclusion:

This paper has proposed a new approach Prioritgdbéiybrid Distance Vector Routing Algorithm in
MANET (PBHDV). The simulation performance resulosgls the efficiency of the proposed algorithm sush a
Packet Delivery Ratio, Average end-to-end delay &hdoughput. The proposed algorithm of PBHDV has
produced better results than existing protocol 80 and AODV. In future, the researcher may hyld@ER
and OLSR routing protocol.
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