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Abstract
Wireless Technology has an enormous use theseadalyis still becoming popular from times immemoritls at its peak when we
talk about research. This is because of the latestnological demands now days arising from Laptafgseless devices such as
Wireless local area networks (WLANS) etc. Becafists éast growing popularity day by day, it hasd Mireless technology data rates
higher and it has made its price cheaper, whictvliyy wireless Technology is growing so fast. In g@per we have presented some
most commonly used routing protocols in MANET ammhgared the performance of AODV, OLSR, GRP and f@8fhg protocol
by using OPNET simulator 14.5. The performances&@duated under different parameters like Delay, d,oand Media access delay,
Network Load, Retransmission and Throughput forabase load.
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1. INTRODUCTION of various parameters of AODV, DSR, GRP and OLSR
. . protocols. Conclusion is given in Sec 6.
A Mobile Ad hoc Network (MANET) is a temporary wiess

network in which mobile nodes are communicated we#ith
other without an infrastructure. MANET is a fasbging area 2.ROUTING PROTOCOL SINMANET

of research [1]. The communication among routedifficult Routing protocols in MANET are divided into thregtegories:
due to its frequent changing network topology aeduires proactive, reactive and hybrid routing protocoldieTmost
efficient and dynamic routing protocol [2]. In MANE popular ones are AODV, OLSR, GRP and DSR. Thisi@ect
protocols are classification into three categor{@3:Proactive describes the main features of three protocols AGBY Hoc
protocols provide fast response to topology changgs On-Demand Distance Vector Protocol) and DSR (Dymami
continuously monitoring topology changes and diseating source routing), GRP (Geographic Routing Protocafd
the related information as needed over the netvédtkike OLSR (Optimized Link State Routing) deeply studiesing
Optimized Link State Routing (OLSR). Geographic Royl OPNET 14.5. An ad-hoc routing protocol is a coni@ntor
Protocol (GRP) is classified as proactive routimgt@col [3]. standard, that it improves the scalability of wésd networks
In GRP the Global Positioning System is used tatedhe compared to infrastructure based wireless netwbdcause of
location of node to collects network information atsource its decentralized nature.

node with a small amount of control overheads. Ractive

routing protocols such as Ad hoc in demand distarexor

(AODV), find the route only when there is data te b

transmitted as a result, generate low controlitraffid routing

overhead. Dynamic Source routing protocol (DSREhedata

packet contains complete routing information to cteats l l l i
dissemination and each node uses caching techndogy
maintain route information. (3) Hybrid protocol ddube
derived from the two previous ones, containing adgantages

of both the protocols. In this paper, we perform ¢omparison A0V DSR HSR
of AODV, DSR, GRP and OLSR routing protocols innterof
various traffic loads. This paper is organisedd®ws. In sec. OISR mp -

2, we describe the routing pF;otocoIsgin MANET. Sqjives M M @
various parameters traffic loads in MANET. In se¢ 4

simulation environment in OPNET SIMULATOR 14.5 iven.
Sec 5 shows the results and discussion about ttierpance

PROACTIVE ROUTING REACTIVE ROUTING ‘ ‘ HIERACHICAL ROUTING ‘ ‘ GEOGRAPHICPOSITION ROUTING ‘

Figure 1: Classification of Protocols
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2.1 AD-HOC ON DEMAND DISTANCE VECTOR
(AODV)

AODV is reactive routing protocol. In this route dgscovered
or maintain according to node request. For loogdom and
freshness of route, AODV uses destination sequeao®er. It
is capable for both unicast and multicast routivigbile nodes
respond to the any change in network topology anidfailures
in necessary times. In case of the link failures tespective
defective nodes are notified with the message, thed the
affected nodes will revoke the routes using the liok [5].
AODV uses the message types Route Request (RRER}eR
Replies (RREP) and Route Error (RERR) in finding tbute
from source to destination. AODV performs two opierss: (1)
route discovery and (2) route maintenance (3) R@atehing.

2.1.1ROUTE DISCOVERY:

In AODV routing, when a source has data to transmé new
destination, it broadcast a RREQ for that destimatiA
neighbour's node receiving the RREQ checks if it et
received the same request before using the ROUTH-i®not
the destination and does not have a current rootehé
destination, it rebroadcasts the RREQ and at same t
backward route to the source is created [6]. If tbeeiving
node is the destination or has a current rout@eadestination,
it generates a RREP. The RREP propagates; eacmédite
node creates a route to the destination. When thecs
receives the RREP, it records the forward routethe
destination and begins sending data. If multipleERR are
received by the source, the route with the shoheptcount is
chosen. In case a link break is detected, a RERBsage is
sent to the source. As the RERR propagates tovtlaedsource,
each intermediate node invalidates route to an achable
destinations. When the source of the data recéhefRERR, it
invalidates the route and reinitiates route discpve

Soures node
<
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Packet received at nesghbors ‘

Broadeast ROUIE-REQ ‘

i
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Figure 2: Flow Chart of Route Discovery Process

2.1.2ROUTE MAINTENANCE

Once the route is established, a route maintengnctcol
provides feedback about the links of the route @anallow the
route to be modified [6]. Maintenance of the disawd
/established route is necessary for two main adwmst (1)
Achieve stability in the network. (2) To reduce thecessive
overhead required in discovering new route.

Find aodes in the oufe

Routs minterance Aftach buffer a the nodz

ROUTE-ERR. generatedaf predecessor ode

|

ROUTE-ERR sant o 1* node n the pah from
predecessor node

l

Declare link faclure
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Packet delvery sops node and store n buffer
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Figure 3: Flow Chart of Route Maintenance Process

2.1.3ROUTE CACHING

Route caching is carried out for two purposes:

1. A cached route is available to the demanding node t
reducing the routing latency significantly.

2. Route caching avoids route discovery process for
reduces the control traffic that is required inrshimg
for a new route.
The caching mechanism in AODV allows one cache
entry per destination, therefore, once the initata
packets get a valid cached route, the changes for
successful delivery of subsequent packets is almost
guaranteed [6]. In AODV routing protocol, a newly
discovered route is cached for reused the next time
when the same route is requested. AODV carries out
route caching both at the source node and at
intermediate node that has a cached route to the
destination and reply to the source with the cached
route.

2.20PTIMIZED LINK STATE ROUTING (OLSR)

OLSR is a proactive routing protocol. Every nodenefwork
maintaining information about all routes in rousédle When a

Volume: 02 Issue: 09 | Sep-2013, Available @ http://www.ijret.org 413




IJRET: International Journal of Research in Engineering and Technology

el SSN: 2319-1163 | pl SSN: 2321-7308

route is needed, the route table is immediatelyl@a. OLSR
uses the concept of Multipoint Relays (MPR) to kdihe
overhead in the network. OLSR uses two control agss: (1)
Hello and (2) Topology Control (TC). Hello message used
to find the link state and neighbouring nodes. kS, nodes
send HELLO messages to their neighbours at a predited
interval. These messages are periodically seneterchine the
status of the links [5]. TC message is used foratbcasting
information for neighbours which includes at letds¢ MPR
selector list. It also handles the calculation afirng tables. The
selection of MPR is done according to the algorithivotice
that M1, M2 and D(y) are described as follows:
1. M1: Represents the 1-hop neighbours set of the Xode
which we want to determine its MPRs.
2. M2 : Represent the 2-hop neighbours set of node X.
Using Hello message, all 1-hop neighbours of théeno
X declare their 1-hop neighbours that must request
transmit a packet to its 2-hop neighbours [7].
3. D(y): Represent the degree of 1-hop neighbour node
is defined as the number of symmetric neighbours of
node y, excluding all the members of M and .

X-node which we want computs MER.
M1 1-hop neighbourhood
M2’ L-hop neighbourbood

[l

" M1 empy? _
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Figure & Flow Chart of MPR nodes selection

2.3DYNAMIC SOURCE ROUTING (DSR)

DSR is also a reactive routing protocol. It uses ¢bncept of
source routing [8]. In source routing the sendesvks all hop-
by-hop routes to the destination. All the routes stored in the
route cache. When a node attempts to send a dekatp® a
destination it does not know the route. In DSR eaclde
maintains a route cache with route entries whiclke ar
continuously updated. The advantage of DRS is that
periodic routing packets are required. It is usedipdates its
route caches by finding new routes [9]. DSR ha® dle
capability to handle unidirectional links. The senddf the
packets selects and controls the route used fawits packets,
which also supports features such as load balangithgoutes
used are guaranteed to be free of loops as thesead avoid
duplicate hops in the selected routes. The follgwsections
introduce state machines that implement a simplR Dd&ting
protocol without caching. There are basically 4asate state
machines to implement that each handles one ofolf@ving
events [10]:

1. SENDING DATA:

When a node wants to send data and data message is
triggered as a send request then the next hop kas b
determined. A route request has to be broadcatistover a
route to the destination node. After receiving thete reply
from the destination node the actual data messagebe
transmitted via the newly discovered.

‘ Receive data from upper layer |

Send route request to destination |

‘Wait for route reply

| Receive route reply |
Send data message to next hop in route ‘

Figure 6: Flow Chart of sending activity diagram

2.INCOMING ROUTE REQUEST MESSAGE:

When a route request message is received by a sederal
tasks have to be done depending on the contenhef t
received message. Firstly, it is checked whethemilessage
was already processed earlier by this node. If tyesrequest
is simply discarded and no action is taken. If toete
request is addressed to the receiving node, a napky
message has to be created and replied to the tegsesder.

In all other cases the route request’s node listended by
the own node ID and broadcasted to all neighbaniodgs.
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‘Wait for route request <+

| Receive route request |

X = Yes
Request is for me" Send route reply
Request has already
been processed?

No

Yes

| Broadcast route request |

Figure 7: Flow Chart of Route Request

3. INCOMING ROUTE REPLY MESSAGE:

In case a route reply message is received therevareases:
The receiving node is the destination of the messagt is

an intermediate node on the route between senddr an
destination. If it is the destination node the datasmission
that caused the route discovery can be accomplishezhse
the route reply is received by an intermediate natés
forwarded to the next node in the reply’s node list

‘Wait for route request <+
|
Receive route reply

Reply is for
me?
No

| Forward reply to next node in its node list |

Figure 8: Flow Chart of Route reply

Send pending data

4.INCOMING DATA MESSAGE:

If the data message is addressed to the receividg fit is
the last hop of the route) the payload can be hhmoghe
upper layer to be processed by any application. roléng
mechanism has finished. If not, the next hop iewheined
from the data message’s node list and the packetisarded
to this node.

‘Wait for data message <

| Receive data message |

Yes
Pass payload to upper layer

No

Forward message to next hop in route |

Figure 9: Flow Chart of Data message

DSR contains 2 phases:

2.31ROUTE DISCOVERY (FIND A PATH)

If sender node has in his route cache a routega#stination
node, this route is immediately used. If not, thete discovery
protocol is started:
Step 1: sender node sends a route request pacKkidaing
the network. Each route request packet containsiteo
record, initiator address, request ID
Step 2: if the route discovery is successful titeatmg host
receives a route reply packet.
Step 3: when any host receives a route requestepaik
processes the request accounting to the followiaps.

a) If <initiator address, request id> is found |
this host then discards the route request
packet.

b) If this host's address is already listed in the
route record discard the route request
packet.

c) If the target of the request matches this host’s
address return a copy of this route in a
route reply packet to the initiator.

d) Otherwise, append this host’s address to the
route record and re-broadcast the request.

After getting the route reply the sender send thia dio the
destination.

1. ROUTE MAINTENANCE

In DSR every node is responsible for confirmingt tthee next
hop in the source route receives the packet. Adsh packet is
only forwarded once by a node (hop-by-hop routing)a
packet can’t be received by a node, it is retratiechiup to
some maximum number of times until a confirmatian i
received from the next hop. Only if retransmissiesults in a
failure, a Route Error message is sent to theaboitithat can
remove that source route from its route cache.h®airtitiator
can check his route cache for another route toattget. If there
is no route in the cache, a route request paclebedcasted.

CH R ] [

Error Message

Figure 10: Example of DSR protocol

Step 1: if node C does not receive an acknowledgeme
form node D after some number of requests, it retar
Route Error to the initiator A.

Step 2: As soon as node receives the Route Error
message, it deletes the broken-link-route froncatshe.

If A has another route to E, it sends the packet
immediately using this new route.

Step 3: Otherwise the initiator A is starting theure
Discovery process again.
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2.4GEOGRAPHIC ROUTING PROTOCOL (GRP)

GRP is classified as proactive routing protocol.GRP the
Global Positioning System is used to locate thatioo of node
to collects network information at a source nodéhve small
amount of control overheads. Source node can fiodes and
continuously transmit data even if the current eous
disconnected. This approach is widely known as ibdytmuting
protocol, because it can simultaneously use thengths of
reactive routing and proactive routing protocolspécket that
named DQ is used continuously to forward to eacHet
neighbours until the destination is reached. Wheeaches the
destination, the destination node broadcasts a amktw
information gathering (NIG) packet to its neighbmuihe
source node computes the best route according ltectzul
information and then immediately starts to transrddta
packets. In GRP two techniques are used. These are

2.4.1 Geographic Forwarding:

In Geographic Forwarding, the sender node rebrehditee
packet and this packet receives by nearer sensie. "hen
receiver receives the packet it also receive time tperiod, it
will first store the packet in buffer. At the end the receive
period and if the channel is clear, the packehathead of the
queue in the buffer will be transmitted [11].

Q Geographic Routing (GR) :\

Store data packet in buffer

Any data
packats ig
the buffar?

Femove data packet from buffer Send deta packet

Figure 11: Flow Chart of Geagraphic Forwardinz

2.4.2 Greedy Forwarding:

Greedy forwarding algorithms perform varied optiatian

techniques to choose the next-hop node near andgsti node
[12]. Source nodes send messages to destinatioesnod
greedy forwarding mode. When location service $sldéhe
next-hop adjacent to the destination For examptajenA
selects the next-hop using similar selection ruliéls the

message reaches the destination node. When a oexish
unable to be located by a node, it uses void-hagdihode
where a node decides to route packets around adusdo the
existence of a valid path from source to the dastn node
[12]. For example we find the shortest path in mgsiph by
using flowchart [13].
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3.VARIOUSPARAMETERSIN TRAFFIC LOADS

SR. | PARAMETERS | DESCRIPTION
NO.

1 Delay(Sec) Represents the end to end delay
of all the packets received by the
wireless LAN MACs of all
WLAN nodes in the network and
forwarded to the higher layer.
Represents the total load
submitted to wireless LAN layers
by all higher layers in all WLAN
nodes of the network.(Global)
For each frame, this delay is
calculated as the duration from
the time when it is inserted into
the transmission queue, which is
arrival time for higher layer data
packets and creation time for al
other frames types, until the time
when the frame is sent to the
physical layer for the first time.
Represents the total number of
bits (in bit/sec) forwarded from
wireless LAN layers to higher
layers in all WLAN nodes of the
network.
Network load represents the tota
load in bit/sec submitted to
wireless LAN layers by all
higher layers in all WLAN nodes
of the network. When there is
more traffic coming on the
network, and it is difficult for the|
network to handle all this traffic
so it is called the network load.
The efficient network can easily|
cope with large traffic coming inj,
and to make a best network,
many techniques have been
introduced.(node network).
The number of times data has tp
be retransmitting i.e called
Retransmission Attempts. How
many no of times data has to be
retransmit by the Source node.

2 Load (Bits/Sec)

3 Media Access
Delay (Sec)

4 Throughput
(Bits/Sec)

5 Network load
(Bits/sec)

6 Retransmission
(Packets)

All these parameters help us to evaluate the besting
protocol between them. All the parameters that laken play
a very vital role to judge or evaluate the perfong® of the
wireless network.

4. SIMULATION ENVIROMENT

Several researchers have done the qualitative aadtative
analysis of ad hoc routing protocol by means ofedint
performance metrics. They have used different sitou for
this purpose which is one of several tools providfiedn the
OPNET Technologies suite. For undertake the expmarial
evaluation, the most recently available versiomelg OPNET
MODELER 14.5 has been adopted in our study OPNEInes
of the most extensively used commercial simulatiased on
Microsoft Windows Platform, which incorporates maétthe
MANET routing parameters compared to other comraérci
simulators available [11]. The network entitiesdiseiring the
design of the network model are wireless servepliegtion
configuration, profile configuration, mobility cagfiration and
workstations (nodes). Table 1 shows the variousulsition
parameters.

Table 1: Simulation parameters

SIMULATION VALUE
PARAMETER
Simulator OPNET MODELER 14.5
Area 800x800 (m)
Network Size 20 nodes
Protocol DSR,0OLSR,AODV,GRP
Mobility Model Random Way Point
Traffic Type DATABASE
Simulation Time 900 (Sec)
Address Mode IPv4
T o T T -

e Bt Vien Scenaivs Topoogy Teffc Senices Pt Neoctor FiowAchss 05 30N Desipn indows p
PRI IC PR Y EE T 1

g m » m n = 3 ™

Figure 13: Environment Scenario of 20 Nodes
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5. RESULTSAND DISCUSSION DATABASE LOAD

Eieage o)
u

Figure 14. Comparison of DSR, AODV, GRP and OLSR
Protocol for Delay in Database Load

In figure 14, X-axis denotes time in minutes andXs is
denotes time in seconds. It shows that the avgregk value of
delay is almost 0.007804 seconds for AODV, 0.00828bnds
for DSR, 0.008014 seconds for GRP and 0.008161nsiscior
OLSR. After 15 minutes, it gradually drops and iaaa
constant value of approximately 0.007144 second#\@DV,
0.006750 seconds for DSR, 0.007144 seconds for &P
0.006585 seconds for OLSR.

Figure 15: Comparison of DSR, AODV, GRP and OLSR
Protocol for Load in Database Load

In figure 15, X-axis denotes time in minutes andXs is

denotes data rate which is in bits/sec. It shows tie average
peak value of load is almost 420148 bits/sec forDAMD

410631 bits/sec for DSR, 430260 bits/sec for GRIP 415752

bits/sec for OLSR. After 15 minutes, it graduallyops to

almost 5021 bits/sec for AODV, 7637 bits/sec forRDS$091

bits/sec for GRP and 7631 bits/sec for OLSR.

Figure 16: Comparison of DSR, AODV, GRP and OLSR
Protocol for Media Access Delay in Database Load

In figure 16, X-axis denotes time in minutes andXs is
denotes time in seconds. It shows that the avgregk value of
Media access delay is almost 0.002924 seconds @D\A
0.002832 seconds for DSR, 0.003001 seconds for @mP
0.002810 seconds for OLSR. After 15 minutes, itdgedly
drops and attains a constant value of approximdig€2344
seconds for AODV, 0.002157 seconds for DSR, 0.08234
seconds for GRP and 0.002130 seconds for OLSR.

o SIS e SGEEEES SOSSSEEEEEEEES E Shib)

Figure 17: Comparison of DSR, AODV, GRP and OLSR
Protocol for Network load in Database Load

In figure 17, X-axis denotes time in minutes andXs is
denotes data rate which is in bits/sec. It shows tie average
peak value of network load is almost 761704 bits/éer
AODV, 800194 bits/sec for DSR, 781165 bits/secG&tP and
813179 bits/sec for OLSR. After 15 minutes, it graltly drops
to almost 10183 bits/sec for AODV, 15274 bits/sec DSR,
10183 bhits/sec for GRP and 15262 bits/sec for OLSR.
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)

§§

Figure 18: Comparison of DSR, AODV, GRP and OLSR
Protocol for Retransmission attempts in DatabaselLo

In figure 18, X-axis denotes time in minutes andXs is
denotes data rate which is in Packets/sec. It shbas the
average peak value of retransmission is almosti9®4$¢ackets
for AODV, 0.03657 packets for DSR, 0.04199 packetsGRP
and 0.03450 packets for OLSR. After 15 minutegr@dually
drops as time progress and reaches to almost QLOd&&kets
for AODV, 0.02469 packets for DSR, 0.01851 packetsGRP
and 0 packets for OLSR.

EE 2

@) 558358585 ¢ B8
5o BEB88588888888888885838
H

Figure 19: Comparison of DSR, AODV, GRP and OLSR
Protocol for throughput in Database Load

In figure 19, X-axis denotes time in minutes andXs is
denotes data rate which is in bits/sec. It shows tie average
peak value of throughput is almost 420148 bitsfee 0DV,
410569 bits/sec for DSR, 430260 bits/sec for GRIP 415752
bits/sec for OLSR. After 15 minutes, it graduallyops to
almost 5091 bits/sec for AODV, 7637 bits/sec forRpS091
bits/sec for GRP and 7631 bits/sec for OLSR.

Table 3 shows numeric values of various paramésden into
consideration for Email load in AODV, DSR and OLSR
protocols. It gives the performance comparison @r&ocols

in terms of delay, load, media access, network ,load
retransmission attempts and throughput for emad .o

Table 3: Values of various parameters corresponding tatopols for Database load.

AODV DSE GEP OLSR
Protocols
—»
Peak value Drop value Pealk valne Dirop vale Peak value Drop value Peal value Drop value
Parameters
Seconds Value Seconds Value Seconds Value Secomds Value Seconds Value Seconds Value Seconds value Seconds | Value
Delay (Sex) 117 0.0078 99 0.0071 201 0.0082 99 0.0067 405 0.0080 o 0.0071 436 0.0081 oa 0.0065
Load (Bit/sec) 873 410148 o9 5021 201 410631 o9 7637 702 430260 o 3001 £73 415752 0g 7631
Media Access 17 0.0029 99 0.0023 201 0.0028 99 0.0021 ERN 0.0030 o 0.0023 436 0.0028 0g 0.0021
Delay (Sex)
NefworkLoad | o 761704 % w0es | 89 500194 % 15074 72 781165 o0 10183 873 B3ITe | o 15262
(Bit/Sec)
Retransmission
Aftempts 126 0.0412 o9 0.0183 228 0.0365 o9 0.0246 126 0.0410 o 0.0185 22 0.0343 0g 0.0000
(Packets)
Th.nlmghpnt 873 420148 99 5001 291 410569 99 7637 792 430260 o 3001 873 415752 09 7631
(Bit/Sec)
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As shown in Table 3, AODV performs better than D&RP
and OLSR protocol for delay. For load parameter GRP
performs better than AODV, DSR and OLSR because it
transfers large number of bits in second as conpgardODV,
DSR and OLSR protocols. For Media Access Delay 28&
OLSR is better than AODV and GRP because in DSR and
OLSR, the drop value is less than GRP and AODV For
Network Load GRP is better than DSR, AODV and OLSR
because in GRP transmission of bits are more tI#R,LSR
and AODV in seconds DSR is better than AODV, GRHE an
OLSR for retransmission attempts because the packeSR
sends more packets than GRP, AODV and OLSR. For,DSR
route discovery and route maintenance is done mgusute
cache for the retransmission of packets. So the BSetter
than GRP, AODV and OLSR. For throughput parametePG

is better than OLSR, DSR and AODV because GRP fgans
more data in bits from lower layer to higher layer.

CONCLUSIONS

In this paper, we performed the comparison betwksm
protocols AODV, GRP, DSR and OLSR with traffic Isad
database in terms of Delay, Load, Media accesy dsletwork
Load, Retransmission and Throughput. The resuéisaden in
tabular form as well as graphical form by using @&AN
Simulator 14.5. The results show that which prot@aforms
better than another corresponding to various trdffads for
some important parameters.
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