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Abstract — MANETS are vigorous network to obligate node links
due to the wireless frequency affect the network performance. It
evaluates the link constancy by redefining the link availability
that connected throughout a specific time period. MANETS have
an identical status to acquaintance by the node resources with
any other network. In this work, network is able to deal with vital
reform that competent, consistent, and accessible network to
perform enhance network protocol along with data security.
AODV network nodes need connections broadcast forward the
message that requested a connection that create a series of
impermanent routes back to the requesting node. In this work, a
link state protocol is calculated an alternative and fragmented
path from source to destination by re-routing traffic through it,
regardless of the locations of failure and the number of failed
links. Also, the purpose of this research work isto provide secure
bit data networking and occupy bit-memory address to enhance
the node data capacity size, hence it reduces packets loss, delay
time, and improve throughput when re-join the nodes while
failure. OLSR generate a control overhead to maintain routing
table to consume data traffic bandwidth. This study reduces the
control overhead to improve the performance of OLSR by
optimizing control messages intervals to have enhanced and
secure data transmission. In this work, a secure and reliable bit-
data is presented which have a memory address search process
between two data address as simulated in this work.
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I.  INTRODUCTION

MANET has the wireless frequencies without a fixed
network communication and consolidated direction. The
wireless nodes routers are transformed network frequently
can endure data communication link which is asymmetrical
between the nodes. The network design features of the
transmitter and receiver are depending on the link
transmission that includes;
(i) Node data receives from another node which is
unable to transmit due to the asymmetric links.
(ii) The nodes communicate with each other using local
transmission with a symmetric link.
The node data broadcasts the route discovery over the
network while a routing request is being dispensed and
forwards the route data to improve address into the source
inclination. The advantages of the MANET routing protocol
is an efficient route creation between a couples of nodes
with a dightest of overhead and bandwidth consumption.
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The disadvantage is that the protocol performance is not
sufficient as it needs pause time and QoS improvements to
get consequences for effective data transmission.

1.1 MANET Performance in a Secure Wireless

Communication

MANET is a cluster of wireless nodes emergent a network

without the use of any established network infrastructure.

MANET compresses with nodes to perform wireless

communication. The wireless nodes forward communication

radio arraysto the nodesin a

peer-to-peer network environment. MANET nodes are able

to distinguish the occurrence of other nodes and perform the

essential set-up to enable communications

to share data and network services. The categories of

MANET have an independent routing process for

competent, robust and secure network are included,

(i) Distributed Data Operation: Control and manage the
distributed network.

(ii) Independent Node Terminal: Functions as a host and a

router that typically distinguish both endpoints and

switches in network.

Multihop routing: Link layer attributes and routing

protocols are based on a hop that is reluctant than

multihop structure.

(iv) Light-weight Node  Systems: Compute and
communicate the functions with irrelevant memory
size, and sguat power storage.

(v) Mutable Link Capacity: Node stations interconnect to
noise that vanishing and interference with less
bandwidth in network.

(vi) Vibrant Network System: Node terminas vary time
measurements to adapt the network traffic and
broadcast.

1.2 AODV Routing Protocol in MANET
AODV is arouting protocol designed to establish routes to
destinations on request and supports the multicast routing
that does not create further traffic for communication node
links. Adhoc network converses with multi-hop wireless
links where each node acts as a router in the network. The
routing protocol growth finds routes among communication
nodes that modify the network topology. MANET cluster of
nodes interchange data arbitrarily where each node acts as a
host and a router forwards and receives data packets in the
network. The node transmission range of the network realise
other nodes vigorously. MANET features are having
vigorous topology, inadequate corpora security, node
energy constrained nodes and controlled bandwidth links to
provide multi-hop routing rather than a stagnant
infrastructure based network. AODV minimizes the routing
overhead that enhances the performance of the network such
as average end-to-end delay, throughput and packet delivery
ratio. It includes limited desirable bandwidth include the
following are,

(iii)
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(i) Minimize the routing protocol space complexity.

(i1) Maximize the utilization of the network bandwidth.

(i) Each source node should initiate unique path
discovery process.

(iv) Maintain loop-free routes by using the logic of
nodes to remove node packet broadcast identity.

[I. LITERATURE SURVEY

Abolhasan M., et a., [2004] presented MANET
performance efficiency of the routing protocols that adapt
frequent changes in network topology and link status. Asma
et a., [2015] proposed a control message AODV routing
protocol to improved network route. Chen Y., at al., [2002]
presented the routing protocols to find a single route
between nodes accomplishing the QoS. Geetika et 4.,
[2016] proposed a dependence estimator node to evaluation
neighboring nodes. Harsimran and Jasvir [2017] presented
provides comparison between AODV and DSDV protocol.
Joshi, et a., [2012] proposed a route transfer between
different nodes using OSPF to varying the physical and
logical circumstances of networks. Karamjeet, et al., [2012]
proposed a traffic data transmission, bit error rate/packet,
throughput to represent a propoer route in network.
Kurkowski, et a., [2005] proposed the performance analysis
of wireless protocolsin the context of MANETSs. Lakshman,
et a., [2018] proposed the QoS to analysed the OLSR
improve its performance. Md. Niaz, et al., [2015] proposed
the performance evaluation of routing protocols that
consider mobility factor to reveal better performance in
OLSR. Me€rindol, et a., [2010] presented the K-SPF
algorithm and calculate various paths. Mounir, et al., [2002]
proposed the secure network performance metrics to vary
the control messages intervals to reduce control overhead.
Mueen Uddin, et a., [2012] presented on demand routing
algorithm to perform better than other outdated algorithms.
Navaid, et a., [2012] presented the outperform execution to
decrease the routing overhead without any additional extra
cost. Perkins and Royer [1999] presented AODV routing
protocol usages a broadcast route discovery mechanism
depends on route establishment. Preeti and Pabitra [2011]
proposed a method to secure AODV routing protocol to
avert the attacks that vary routing data. Radwan S., et al.,
[2011] presented a reroute traffic via an alternative path
whose local link wait until the source node is recognizes
about the failure. Renuka, et al., [2017] proposed a mesh
network which is based on different parametersin MANET.
Selladevi and Duraisamy [2018] proposed a solution to
detect and prevent attacks to transfer secure data. Y ufei
[2014] presented the analysis of fine tuning routing
atributes to test different traffic transactions in the
MANETs. Yu-Doo et a., [2009] proposed to improved
routing protocol using AODV to anadyse the network.
Zhang, et al., [2009] proposed a node router maintain a
routing table to have awareness of network nodes. Zuhi and
Satish [2018] presented the routing protocols and
cryptographic agorithms contract with a definite attack in
network.

[11.  OLSR ROUTING PROTOCOL FOR DATA
OVERFLOW PROCESS

MANETSs are having OLSR protocol that does not manage
routing process and provides the routing information to all

distribution network hosts. OLSR protocol mechanism
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optimizes overflowing control protocol to build and endure
routing tables by diffusing fractional link state information
to network nodes. OLSR protocol benefits and drawbacks
aregivenin Table 1.

Table 1 OL SR protocal benefits and drawbacks

Benefits Drawbacks
e Lower route discovery | e Host sends updated data
latency on-demand by overflowing in OLSR

protocols due to its
preemptive environment.

protocol while network
data transmission.

e Increase the frequency
contention leads network
congestion that reduces

e OLSR generates a control
overhead to consume
treasurable bandwidth in

the wireless network
performance.

The node link state procedure is complicated in network and
each router has its specific network map. The node routing
tables are built through the process of the protocol switching
routing to update node packets. MANETS have an OLSR
routing protocol with an operative apparatus link state
packet forwards to optimize various methods and informs
the comprehensive advanced proficiency that includes,

(i) Moderate the control packet sizes and reduce the

links to dispatch the link state packets.

(ii) Link state size reduces by a detachment of node links
where the subsets are the neighbors of every node
and selected to transmit link state updates.

Periodic link state modernizes in the process of
optimization that does not produce additional control
packets.

The node transmission rate is equivalent to the number of
nodes as shown in Figure 1 as OLSR node data overflow
process. In OLSR, each node chooses node sets to execute
the processing and forwarding of link state packets in the
network.

network process.

(iii)

Fig. 1 OL SR node data overflow process

3.1 Node Route Location Procedure with CBRP
Approach

The node route location approach is using the cluster-based
routing approach (CBRP) which has various clusterheads to
choose a routing process. The clusterhead process is able to
communicate with each other by using gateway nodes that
performed as source routing by saturating the network with
a route request communication. This procedure stores
neighbouring data clusters as shown in Figure 2 where the
data clusters A,B and A,C are bi-directionally linked,
clusters C,D are unidirectional linkage.
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Fig. 2 Node link connectivity between data clusters
The node route location method usages the source routing
where the cluster heads are drowned with node route request
array (NRRA). The access nodes receive the NRRAs
without broadcasting the route method and forward to the
next clusterhead. This strategy moderates the network traffic
broadcasts with NRRA that have unigueness to the access
nodes and reach to the cluster address. A clusterhead
receives NRAA to compute a source route consiststo form a
shortest path within each cluster as shown in Figure 3.

Fig. 3 Movable sour ceroute (un-dashed arrows) and the
strict sourceroute

3.2 OL SR Packet Control Droplets

The node detection link failures exchange data information
needs to handle node packets dropped by OLSR that store
the packet in a buffer queue process. Each packet is stored
in the gqueue process, current value of the copy_count
parameter and the opp_TTL value is time based parameter
indicates the local time to remove mode packet queue
process. The end of the node packet control droplet protocol
returns to typical OL SR operation as shown in Figure 4.

Packet to be
dropped

Any neighbour to which
packet has not being sent
yet?

No

Yes i

Buffer copy of
packet with
copy_count,

opp_TTL A

Send packet to
randomly chosen
neighbour

y
Decrese
copy_count
by one

copy_count >17

Fig. 4 Handling node packet dropsin queue process

Continue

NODE LINK NETWORK CONNECTIVITY WITH
CONSTRUCTIVE MODEL

A node probabilistic model describes an associate link
which is based on metrics to evaluate the link stability is
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defined. Let, a and b signify random nodes in the network,
send a packet from node i to node j at a random time instant
t can be effectively received by node b that follows node
signal conditionisas givenin egn. [1],

NPi(t)fab(t)
Np+ Xkelq(t) kza NPk(t)ggp (©)

> 6, (D)

where, N, represents the contextual signal at the receiver of
node b, NP; (t) symbolizes the transmitting power of node a,
fap(t) is the frequency enhancement from node a to node b,
1,(t) interfere node transmission where time instant t, and §,,
is the node signal requirement for the receiver of node b to

trandate a node packet. The link from node a = b is
connected at time t while egn. [1] is satisfied. If the two

wireless frequency nodes are identical then link a — b can
be considered as bhi-directional link node. The wireless
frequency arbitrary property has the connectivity of link a
< b can be signified by the process as given in egn. [2],

_ (0, Linka b isnotlinked attime t
Wap(t) = {1’ Linka obislinkedattimet - (2

The wireless frequency presence W, (t) has wireless node
link connectivity which is stable a low swiftness
transmission. The node packet function is designated by the
error probability to confirm the node packet end-user
efficiently. The node link interval connectivity (NLIC)
sequence model is link a «» b where transition rate from
state O to state 1 is represented by ¢, (t), and the transition
rate from state 1 to state O is represented by a,,(t). The
subseguent arbitrary series {W,;, (kAt)} is regarded as the
yield of discrete-time link connectivity prototypical for link
a < b. At this time, the subscripts a and b are vanished
where no indistinctness occurs within a definite interval,
@(t), aq, and g;;(t) are independent of t, denoted by ¢, a
and q;; respectively. By an arbitrary sample the output
W, (t) of the NLIC obtain the transition matrix as given in
eqn. [3],

1 a+ Ar—(/l+a)At 1+ AT—(Aﬂx)At
A+ a|a+ ar-Modt 3 4 gr-(A+ait

. 0)

In egn. [3], the estimation viewpoint link states based on the
transition chances at present time, as long as the time
estimation lies in the equivalent interval as the obtainable
time.

4.1 Node Link Constancy Metricsfor Data Transitions
The node link stability metrics initiate with the finite
conditions is dependable when its transition rates are
constant over separated intervals but time alliance does not
constant. A chain with K conditions, let gi'j’(t) represent a
transition rate from state i’ to statej’ (i, j’ =0, 1,..., K-1) and
separate particulars on the time axis where waiting time of a
conditional transition has an exponential distribution have
N, represent waiting time and X, represent waiting time
for both state 1 to state O transition. A definite consistent
timeinterval isgiveninegn. [4],

NP(At) =
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{NP{NM > g} =r7* L@

NP{N]_O > U} = T‘_aa

where, o = 0. Let, the present time t, evaluate the node
link stability possibility that remains link connected for time
7 probability as given in egn. [5],

qpersist (0) = NP{ N10 > 0) = r_a(tq)ﬂ (5)

where, the prospect of the link recovers within time o after a
link failure as givenin egn. [6],

precuperate (T):NP{ N01 < J) =1- r—A(tq)a (6)

The node link remains associated probability for a specified
time o edtimate the node link connectivity represents
qpersist (J) is a significant than precuperate (U) can be
implemented to normalize whether a link failure is
progressive while data communication.

4.2 Data Transition Rate Evaluation in Link Constancy
The link constancy chore evaluations the possibilities with
different values of ¢ are estimated to consider the link state
illustrations from the consistent interval in the NLIC and
apprajse Qpersist(o-) and precuperate(o-) accordi ngly The
node link network interval has an exponential distribution to
calculate ¢ and a with the joint value of the mean time of a
link where the connected network time is condensed and
increase estimation errors. The estimation of q;; for data
transition evaluates the occurrence of the nodes within its
transmission range. The time interval of At obtain the
connectivity of link a < b based on node a has
acknowledged from node b at each sampling instantaneous.
Therefore, the transition of g;; is evaluated based on the link
state models where the matrix of transition probability is
expressed as egn. [7],

NP = [0 do1] (D

d10 911

where, q;o + pi; = 1. Let ushave,

. (8)

where, Wy = W (kAt) and Y is the set of numerals. The
probability function of X; is,

f(x ay) = ai(1—aq)™™™ . 9)

V. NETWORK SPEED CONTROL VARIATIONS
PERFORMANCES

In this section, the effects of network size and mobility
speed variations are based on the throughput performance.
The network sizes with 5, 20 and 30 nodes and two mobility
speeds of 10 m/s and 20 nV/s are used to anayse the delay
performances in each protocol, where it shows the collisions
occurrences at different node points.

5.1 AODV based secure network throughput analysis
Figure 5 indicates the effects of network size and mobility
speed variations on the throughput performances of AODV,
where node speed variations perform with a secure data
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encryption standard (DES) mechanism with an appropriate
and rapid path to the network.

W ThesisReport-A00Y_S_MNodes_Speed 10mps-DES-1
B ThesisReport-20DY _5_Modes_Speed_20mps-DES-1
O ThesisReport-A00Y _20_Modes_Speed_10mps-DES-1
O ThesisReport-A0DY _20_Modes_Speed_20mps-DES-1
O ThesisReport-A00Y _30_Modes _Speed_10mps-DES-1
B ThesisReport-20DY _30_Modes_Speed_20mps-DES-1
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Fig. 5 Impact of network size and mobility speed on the
throughput of AODV

It is experimented the graphical view to perform AODV the
throughput that increase the number of nodes from 5 to 20
and then to 30. Hence, the network sizes measured the
throughput which is better in larger network sizes and
designates several nodes having redundant links and less
link failures to reduce the node packet drops while
transmission of node data.

5.2 Secure Network Throughput Analysis with OLSR
Protocol
The influence of secure network size and transmission speed
variations is on the OLSR throughput performance
represented in graphical view in Figure 6 that increases the
node throughput performance irrespective of the flexibility
network speed variations. The highest OLSR throughput
performance was observed 30 numbers of nodes trailed by
the 20 nodes network size as follow the secure and hasty
network path from one to another end-point to the network
in data transmission.

B ThesisReport-OLSR_S_MNodes Speed_ 10mps-DES-1
W ThesisReport-OLSR_S_Modes_Speed_20mps-DES-1
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Fig. 6 Impact of network size and mobility speed on the
throughput of OLSR

VI. RESULTSAND DISCUSSION

Figure 7 shows data address transmission from addressl to
address? which have 4 bits data respectively for OLSR and
AODV routing protocol in MANET approach.
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It shifts last bit from 0 to 1 to provide the strength security
mechanism for secured data networking and occupy 64-bit
(63:0) memory address to enhance the size of node data
capacity in prospect MANET.

Fig. 7 Data address transmission with OL SR and AODV
routing protocol in MANET approach

The adaptive routing model of each circuit generates the

functions of routing protocol to perceive the behaviour of

the network system as shown in Figure 8.

Fig. 8 Circuit generate function in routing protocol
In Figure 9, the hexa-decimal truth table is shown where
karnaugh map (k-map) represent 1 at 1001, as error that
could not provide an appropriate security to the node while
data transmission.

LUT4_0200

oK Hep

Fig. 9 Hexa-decimal Truth table with k-map approach

The error is generated in k-map (green color) represent the

error transpired block as shown in Figure 10.

LUT4_0200

e

Fig. 10 Error transpired block in k-map
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This work results demonstrate the addressl and address2,
where address data is transferred, it searches in the memory
address of 64-bits as 0101 that shows that data is matched in
the data array whenever search process occurred in the
MANET environment as shown in Figure 11.

Fig. 11 Memory address sear ch process between two
data address

In our experimental work, when error occurred in truth table

where delay occurred in data transmission because of error

generated in data flow process as shown in Figure 12.

Destinati memory<3> (PAD)
address1[3]_

Fig. 12 Delay occurrencein data transmission ratein
MANET approach
The practical experiment is developed and generated as
output shows the error status where it represent the real -time
transmission rate and accurate CPU consumption time as
shown in Figure 13.

Cross Clock Domains Report:

Total

Total

REAL time to Xst completion:
CPU time to Xst completion:

-
Total

memory usage is 282996 kilobytes

Number of z
Number of warnings :
Number of infos

Fig. 13 Experimental setup with real-time transmission
and CPU time consumption

VIl.  CONCLUSION

MANET is an independent system of mobile nodes
connected by wireless links that perform towards the secure
and efficient routing protocols. OLSR protocol is a
preemptive protocol for low latency route determination in
MANETs. In this work, OLSR designated enhanced
network performance with a secure and encrypted bit data
for routing protocol which is based on the influence of node
mobility using various
performance metrics.
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This work results shows the optimization of OLSR control
data that outperform the specific wireless node
circumstances and analysis with realistic agility models to
finalize protocol performance. In a wireless network, a link
is present between two nodes, if both of them are within
range of each other. Thus, in this case topology control boils
down to controlling the transmitting ranges.
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