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ANALYZE OF ROUTING PROTOCOLS IN MANET NETWORKS

MANET mobile networks are wireless networks without infrastructure. In this network the nodes
is mobility. And repeatedly change network topology. In this network routing protocols is very
important. Energy and bandwidth constraints are important challenge in MANET networks.
Routing protocol should provide a little overhead. Results occupy the little bandwidth.
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1. Introduction

In the mane networks, Due to dynamic topology routing is important. In addition, there are
nodes in Mamet networks, that energy resources, range communication, capabilities calculations
are limited.

In these environments, each node must be capable of packets routing. Due to the unstable
nature of these networks to find and keep rout of the discussion is important. Two factors: 1.
Lack of broadband 2. Limited battery power, Lead to a routing protocol to be affordable.
Generally the goal of routing packets is sure transmitted from source to destination. In addition,
the maximum network capacity and minimum packet delay are one of the other goal routing [1].
In the first part, we review some of the based on Demand routing protocols. In the part two,
some of the based on position routing protocols is reviewed. In part 3, the routing algorithm
based on fuzzy computing has been investigated. In the part 4, the on Demand routing protocols
with fuzzy algorithm is compared.

2. On-demand routing protocols

In this protocol the routs are only made when needed and consist of two stages: 1. Route
discovery 2. Keep rout. The discovery phase created during in source need to rout. But the keep
rout stage eliminates invalid paths and a new route discovery phase will begin either the public
or locally these protocols in the resource network consumption savings. But more delay in
comparison with those based on Table 1. Difference of these protocols together is route
discovery and maintenance.

2.1. CBRP: Cluster Based Routing Protocol

The network is divided into clusters that may have overlapping. Each cluster is composed
of nodes with a hop form away is available from the head cluster. And between the two clusters
overlap, there is a border node. Connections within the cluster must be mutual. Each node has a
table as the neighbor table [2, 3]. That for every neighbor the following information is contained:

1. Connection state (Either one-or two-way connection);

2. Neighbor state (Either member or head cluster).

2.2. AODV: Ad-hoc On Demand Distance Vector

This protocol is an improvement of DSDV protocol. To find the rout to the destination,
Source sends a route request packet [4]. Origin of neighbors, in turn, sends the packet to its
neighbors. Until the packet directly reaches the destination or through intermediate nodes know
the route to reach destination. Each node that is observed this packet drops it. Route request
packet, a sequence of numbers to ensure there are no loops in the routes they use [5]. The
sequence number causes the intermediate node only if the answer to the request that from rout
has new information.
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2.3. DSR: Dynamic Source Routing

Each node in this protocol saves routes that it has learned, if it was aware of new routes,
and then it updates those paths. Whenever the source needed to path looks at its routing table. In
the absence an optimal path, broadcasts a rout request packet [6]. Which contains source and
destination address.

Each intermediate node cheeks whether or not the path to destination, if present, adds its
path to the path stored in the request packet and send reply to the source. But if the path was not
found, it adds its own address to the saved route. In the packet, and sends the packet to its
neighbors [7]. Each node processes the request if that is not seen it before. While sending reply
package, the responsive nodes should have a path to the source that if connection are not two
sided, the responsive node begins a path search phase to the source and adds a new path on this
new request. Whenever a node was informed of the failure by the layer-line connection, it
generates a rout error and so all nodes receiving this package remove the corresponding row of
the table. And then if needed, the source up to dates the path.

2.4. DSR: Dynamic Source Routing Protocol

The Dynamic Source Routing (DSR) [8] is a reactive unicast routing protocol that utilizes
source routing algorithm. In source routing algorithm, each data packet contains complete
routing information to reach its dissemination. Additionally, in DSR each node uses caching
technology to maintain route information that it has learnt. There are two major phases in DSR,
the route discovery phase and the route maintenance phase. When a source node wants to send a
packet, it firstly consults its route cache. If the required route is available, the source node
includes the routing information inside the data packet before sending it. Otherwise, the source
node initiates a route discovery operation by broadcasting route request packets. A route request
packet contains addresses of both the source and the destination and a unique number to identify
the request. Receiving a route request packet, a node checks its route cache. If the node doesn’t
have routing information for the requested destination, it appends its own address to the route
record field of the route request packet. Then, the request packet is forwarded to its neighbors.

2.5. TORA: Temporally Ordered Routing Algorithm

The Temporally Ordered Routing Algorithm (TORA) [9, 10] is a reactive routing
algorithm based on the concept of link reversal. TORA improves the partial link reversal method
by detecting partitions and stopping non-productive link reversals. TORA can be used for highly
dynamic mobile ad hoc networks. In TORA, the network topology is regarded as a directed
graph. A Directional Cyclical Graph is accomplished for the network by assigning each node i a
height metric hi. A link directional from i to j means h; >h;. In TORA, the height of a node is
defined as a quintuple, which includes the logical time of a link failure, the unique ID of the
node that defines the new reference level, a reflection indicator bit, a propagation ordering
parameter and a unique ID of the node. The first three elements collectively represent the
reference level. The last two values define an offset with respect to the reference level. Like
water flowing, a packet goes from upstream to downstream according the height difference
between nodes. DAG provides TORA the capability that many nodes can send packets to a given
destination and guarantees that all routes are loop-free [11].

TORA has three basic operations: route creation, route maintenance and route erasure. A
route creation operation starts with setting the height (propagation ordering parameter in the
quintuple) of the destination to 0 and heights of all other nodes to NULL (i.e., undefined). The
source broadcasts a QRY packet containing the destination’s ID. A node with a non-NULL
height responds by broadcasting a UPD packet containing the height of its own. On receiving a
UPD packet, a node sets its height to one more than that of the UPD generator. A node with
higher height is considered as upstream and the node with lower height is considered as
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downstream. In this way, a directed acyclic graph is constructed from the source to the
destination and multiple paths route may exist.

2.6. Associatively Based Routing protocol

The overhead of routing protocols for mobile ad hoc networks mainly comes from the
dynamically changes of network topology. Some protocols have been proposed aiming to
provide routing paths with longevity to reduce the maintenance overhead. The Associatively
Based Routing (ABR) protocol uses the degree of association stability as routing metric and tries
to find routes that are expected to last longer time.

In ABR, periodic beacons are exchanged between neighboring nodes. Every node keeps an
associatively table, in which it records the connection stability between the node and its
neighbors over time and space. When receiving a beacon, nodes increase the associatively tick
with respect to the sender. Therefore, the link with higher associatively tick is more stable than
the one with lower associatively tick. When a neighboring node moves out, the respective
associatively tick for it will be reset.

There are three phases in ABR, namely, route discovery, route reconstruction (RRC) and
route deletion. When a routing path is needed, the source floods a Broadcast Query (BQ) to
initiate the route discovery operation. On receiving a BQ, a node checks if the same message has
been seen before. If yes, it discards the BQ. Otherwise, it appends its address and its association
ticks inside the BQ packet and broadcasts the BQ. When a subsequent node receives the BQ
from its upstream node, it erases the associatively tick entries of its upstream node except the one
concerning itself. So, when a BQ arrives at the destination, it contains the addresses of the
intermediate nodes and the associatively ticks about all the Links along the route. The destination
selects the best route according to the longevity of all possible routing paths. The route with the
shortest hop number will be chosen if there are multiple paths with the same degree of
association stability. Then, the destination sends a reply packet that contains routing information
of the selected path back to the source. When an intermediate node forwards the reply packet, it
marks its route as valid, therefore, no duplicated data packet will be sent to the destination.

2.7. Dynamic Load-Aware Routing

DLAR builds routes on-demand. When a route is required but no information to the
destination is known, the source floods the ROUTE REQUEST packet to discover a route. When
nodes other than the destination receive a non-duplicate ROUTE REQUEST, they build a route
entry for the to learn all the routes and their quality, the destination node accepts duplicate
ROUTE REQUESTS received from different previous nodes [12]. The destination then chooses
the least loaded route and sends a ROUTE REPLY packet back to the source via the selected
route.

3. Position assisted routing methodology

The Packages are dispatched based on the geographical destinations in this methodology.
Thus odes should query the final destination of the package and receive the required data. Since
adhoc networks ply a fixed infrastructure, the position in which a distributed algorithm is used is
a key design method for a specific service. Services should not be disconnected due to the
malfunctioning of individual nodes. Scalability is an optimum feature of networks. When routing
is carried out based on position, nodes are dispatched based on the position of a package and the
immediate position of the neighboring nodes [13]. The destination position is situated in a closed
header. If any of the nodes contains data about the precise position of the destination, the
position may be updated in the package before dispatching. Unilateral emissions reveal the
position of adjacent nodes. These adia waves are periodically dispatched by all the nodes, and
they have data about the sender’s node. Three chief strategies can be specified for position-
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assisted routing. In the first two strategies, one of the nodes sends a specific package to a greedy
forwarding or flooding directed node in the adjacent

One, in a way that these nodes are nearer the destination as compared to the sending node.
The third strategy is used to form a hierarchy for scalability with plenty of mobile nodes.
Hierarchical mechanisms use various types of ad hoc routing protocols in diverse hierarchical
levels. (Thus position assisted routing is carried out in one level and non-position-based routing
is executed in another level.

3.1. LAR: Location-Aided Routing

As it is evident in LAR Schematic view the S departure point reveals the request in its
route. S double node has two portions. One of them pertains the routing data. Suppose S node
contains the data concerning Wd Position of node D at the moment of T0.When S node contains
data about the routing detection, T1 is larger than TO. The distance from S node up to Xd, Xd is
calculated. This matter has been depicted in DistS. The data of the above distance is inserted into
the message. Xd, Xd positions are added to the message request in the routing. When an | node
receives data from S dispatching node, node | calculates the pertinent distance from Xd, Xd.
Distl has been depicted based on parameters A,B. if Adists + Bdist I is a valid relation, | node
will send the request to its adjacent units. When | node forward the routing request, the message
contains data about Xd, XdDisti. The data received in Dist S is replaced by the data received in
Dist .
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Figure 1. The schematic view of the LAR routing algorithm

3.2. FLAR:Fuzzy Logic Location-Aided Routing

FLAR is a routing algorithm for based on fuzzy calculations We will deal with our
suggested algorithm in this chapter. We will enumerate the essential hypotheses that we consider
in this algorithm. We will deal with the routing methods for the suggested algorithm.

3.2.1. Essential Hypotheses

The following essential hypotheses will be available in this algorithm.GPS Equipment has
adequate precision. (Hence, they return X and y quantities distinctively and correctly as the node
moves along it). The nodes motion pattern is fixed while samplings are made. The time intervals
regarded for samplings are considered in a way that the nodes motion pattern will be fixed
during these intervals. The membership function which has been used for the position numbers is
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triangular and right angle. There is a fixed interval between the two samplings and the
consecutive sampling, to obtain information about the fixed position. These parameters are
determined with regard to the GPS tool precision and the motion coefficient of nodes. The
velocity of each node is constant.

3.2.2. Routing method

The second schematic view of LAR algorithm has been selected for this algorithm. Fuzzy
calculations have been utilized to quantify and collate the interstice of each node up to the
destination. Thus, the departure and destination data are inserted in the message, when a message
is sent. This interstice is based on a non-fuzzy number. It is sent to the destination based on a
fuzzy number in the message. The fuzzy extent is quantified for X and y position of each node.
Suppose tp is the time required to make consecutive updates of each node position. This is the
time that each node has to request its position from the position-rendering unit. Since positions
are regarded based on fuzzy extents, each time the position of a node is updated, two consecutive
requests are sent to the service-rendering unit. Suppose sis the interstice between two
consecutive requests. Thus the following will apply for making fuzzy quantifications in the
positions.

4. Compression of different protocols

In this section examines the based on the demand protocols and algorithm based on fuzzy
computing routing (FLAR) in table 1 and table 2. Then their properties are compared in table 3
and table 4.

Table 1
Comparing routing protocols

The path Supported of
Method Criteria reconstructi one-way Over_head Route
: discovery
on schema connection
CBRP 1. speed Local No Less than DSR
2. shortly path
1. speed Much more than
AODV 2. speed path source No DSR
DSR Shortly path Thrc_;ugh the Yes More
origin
1. speed
LMR 2. short path Local No Large-scale
TORA Speed path Local No More
1. stability
2. shortly
ABR Local No Large-scale
3. amount load
path
Power
SSR communication TthUQh the No More
path origin
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Table 2
Comparing routing protocols
Method Loop-free Overhea Data Characterized
d storage productivity
More than Use the hierarchical
CBRP No Middle and High speed data
AODV
transfer
No need to send
Less periodic and delay
AODV Yes Than Better than DSR . .
during the connection
DSR .
failure
DSR Yes More Less No n_eed for periodic
sending of each packet
LMR Yes Middle Less High Iatepcy_ vyhen the
network is divided
TORA No Middle Less High overhead
ABR Yes More Large-scale Lowgr deIay a_nd using
multiple criteria path
SSR Yes Middle Large-scale g!gh delay for route
iscovery

According to Table 1 and Table 2 can be seen that some of the protocols for the Ad-hoc
networks are not suitable because it has many overhead routing. We could see that the overhead
discover routing in all protocols is greater than CBRP protocol.

That is why they are sent request packet to all network nodes. But in the CBRP they are
only sent to the head cluster node. Of course the overhead discovery routing in CBRT Is slightly
diminished. Because the first request packet will be sent to neighbors, and if not find rout,
broadcast in network. The protocols use source routing needed for higher volume storage. In
some protocols, such as cluster CBRP, there is maintenance information such as cluster
information, and updating information. This makes overhead storage and overhead updating.

But in return speed data transferring is increasing because a part of information is always
provided. But in terms of productivity data: in conditions of high load or network crowding the
productivity DSR is reduced. So each node to face with multi rout has no diagnostic criterion for
newly rout diagnosis. This causes loss of batch data. AODV has a better status. But during a
connection failure creates delay.

Table 3
Compression LAR and FLAR

The path

Method Criteria reconstructi Support .Of Over_head Route
sleep period discovery

on schema

LAR Speed rout Local Yes modest
1. Stability Yes .
Little from

FLAR fo L?tpeed Local LAR
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Table 4
Compression LAR and FLAR
Method Overhead Loop-free Datg . Characterized
storage productivity

Little

LAR Middle Yes Large scale overhead
route
discovery
Stability rout

Slightly more during the

FLAR than LAR Yes Large scale time period

specified

According to table 3 and table 4. in FLAR stability rout increases during time period and

overhead rout discovery is less than in LAR.
5. Result

You can see the belated delivery of LAR is a little less than FLAR. The delay in FLAR is

due to the short-time calculations that it has to perform each time. Although few calculations of
this ilk are carried out, nonetheless. They have their own effect when packages are being
delivered. You can see that the success rate of FLAR to deliver packages is considerably higher.
When the interstice between the message exchanging nodes is little, LAR and FLAR variance is
not noticeable. The extant position of a node is being portended in both methods. Some of the
physical formulas can be utilized to calculate the position through this method.
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Ad- hoc sobakalari ii¢iin yeni marsrutlasdirma alqoritmi metodu

MANET mobil sobokasi infrastrukturu olmayan naqilsiz sobokodir. Bu sobokodo qovsaqlar
mobildir vo sobokonin topologiyasi bir ne¢o dofo doyisir. Bu sobokods marsrutlasdirma
protokollart ¢ox miihiimdiir. Enerji vo 6tliirma zolaginin mohdudiyystlori MANET sobokalorindo
vacib mosalalordondir. Marsrutlasdirma protokollar1 qoyulan xorclorin minimal olmasini tomin
etmolidir. Noticolor kicik Otliirmo zolagimi tutur. Bu moqgalods marsrutlasdirma protokolunun
osaslart ilo geyri-salis alqoritm miiqayiso olunub vo onlarin xarakteristikalar1 gdstorilib.

Acar sozlar: marsrutlasdirma protokollari, nagqilsiz sabakalar, kegiricilik gabiliyyati, MANET
sabakalori.
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Hosb1ii MeTox anropurma mapupyrusanun s Ad-Hoc cereit

Moo6unbHas cetb MANET — OecripoBomHast cetb 0e3 MH(MpacTpyKTyphel. B a3To#l cetu y3mbl
MOOWJIbHBIE, M HECKOJBKO pa3 MEHSAETCs TOHOoJOorus ceTd. J[nsg STol ceTH NpPOTOKOJIBI
MapLIpYTU3alUd OYEHb Ba)KHbl. DHEPrusl U OrPAaHUYEHMS IOJIOCHI TPOIMYCKAHUS SIBIISIFOTCS
BaxHOM 3amaueit B cetm MANET. Ilporokon wmapumipyTu3anuu JIOJDKEH 00ecneunTh
MUHUMAaJIbHbIE HAKJIaJHbIE pacXxo/bl. Pe3ynpTaTsl 3aHMMAIOT HEOOIBIIYIO MOJIOCY MPOITYCKAHUS.
B sT0it cTatke cpaBHHMBaeTCs OCHOBa TPeOOBAaHUI MPOTOKOJOB MAapIIPYTH3allUU C HEUETKUM
ITOPUTMOM U MTOKA3aHbI UX XapaKTEPUCTUKH.

Kniouesvie cnosa: npomokon mapwpymuzayuu, 0ecnposooHvle — cemu, NPONYCKHAS
cnocoonocmo, MANET cem.
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