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Abstract: In this proposed emerging paper approach that indicated storage buffer and security for mobile ad hoc network using
via improved delay analysis. Optimal route allocation is first made by applying dynamic routing protocol. This is to reduce the
communication bandwidth cost between the unbreakable optimal paths. Finally, security between the nodes is ensured through
MUHC method. An extensive simulation is conducted to illustrate the efficiency of our delay analysis as well as the impacts of
network parameters PDR, Delay RO and size of the sending packet.
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L. INTRODUCTION

End-to-End Delay method in Buffer-limited (E2ED-B) MANETSs indicated two-hop communication paths delay analysis. The
E2ED-B framework combined the theories of fixed-point (FP), quasi-birth-and-death process, and embedded Markov chain. To the
occupancy states of relay buffer, the Markov chain theory was then applied to categorize packet delivery process. However, the end-
to-end delay method in buffer limited constraints with 2HR (E2ED-B) did not take into consideration the security aspects and the
constraint on buffer space was not addressed. The paper is developed as follows. In the next section (Section 2), we discuss some
related work in delay analysis in MANET.

In this paper, we propose an effective End-to-End delay method detector based on the combination of cooperative network and
dynamic routing protocol. We provide an Optimal Route Allocation framework to select the best combination. The MQORA
method provides a way for safe and secure transmission of data packets between mobile nodes in MANET.

A. ORAMHR Method
In the proposed MQ-ORA and MHR scheme is introduced to provide better connection between mobile nodes in network
mathematically denoted as given below.

R = (t,RN)) 1)
RP; - ¥1_1 S;SN )

ij=1

where source node possess several pivotal points ‘P,’, each point for different session. It is mathematically formulated as given
below.

s> Xi=1Px 3)

Developed work minimizes the total packet relaying delay using Integer programming method. Let us consider a time-slot and relay
node of a route. Let ‘T_max’ and ‘RN_max’ denote maximum time-slot.

1,i € V is assigned a time slot t
x@p.o={""P gne
0, otherwise
4)
_ (1if p € Visassigned a relay node RN
v (q.RN) = { 0, otherwise ©)

Optimum Route Allocation using Integer Programming, called, Integer Programming-based Optimum Route Allocation algorithm is
provided below.
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Input: Source Node ‘SN’, Session ‘S;’, maximum
time-slot ‘T_max’, maximum number of relay nodes
‘RN_max’

Output: Optimized route allocated

1. Begin

2 For each Source Node ‘SN’

3. Measure relay path using eg. (2)

4. Obtain pivotal point using eq. (3)

5 Measure the route using eg. (4) and eq. (5)
6 End for

7. End

Algorithm 1 — Integer Programming-based Optimum Route Allocation algorithm

Markovian Queuing method, the service providers in the proposed framework adopt FIFO where the mobile node in MANET is
serviced in order of arrival.

if mnin service cell ahead = empty  (6)
if mnis waiting cell ahead = occupied (7)

From (6) and (7), the service providers see to that if the mobile node ‘mn’ is in service or waiting. This is because only two
configurations are said to be possible. They are either ‘empty’ or ‘occupied’.

B. Secured Multiple Unique Hash Chain method
An objective of using the Diffie-Hellman-Hash algorithm in the proposed framework is that it possesses a method of securely
exchanging cryptographic keys over a public channel, using multiplicative group of integers ‘p’ and “q’ respectively.

q = primitive root (p) (8)

The pseudo code representation of Diffie- Hellman-Hash algorithm for providing security is provided below.

Input: Source Node ‘SN’, Session ‘S;’, maximum
time-slot ‘T_max’, multiplicative group of integers

p,q

Output: Secured data packet transmission

1. Begin
2. For each Source Node ‘SN’ with Session
lSi’

3. Obtain the value of ‘p’

4. Evaluate the value of ‘g’ using egn (8)
5. End for

6. End

Algorithm 2 — Diffie- Hellman-Hash algorithm

The above algorithm using Division Remainder method enhances the security for the data packets being delivered and therefore
reducing the delay in packet transmission between mobile nodes.
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1. PERFORMANCE EVALUATION
This section evaluates the proposed multi hop routing scheme by simulation results by adopting NS2 simulator. Study presents the
performance of Markovian Queuing-based Optimum Route Allocation (MQ-ORA) method and compares with its traditional End-
to-End Delay in Buffer Limited [E2ED-BL] method. To evaluate the performance of MQ-ORA method, we consider a network
consisting of 70 nodes within the 1000 * 1000 rectangular area and uses Random Waypoint Method as the mobile method. The
source destination combination for MQ-ORA method is spread in the network in random form where the data packet generating rate
is set as 10, 20, 30,..., 70 packets / second.
1. DISCUSSION
In this section the result analysis of MQ-ORA method is made and compared with the existing method, End-to-End Delay in Buffer
Limited [E2ED-BL] [1] in MANET. In this section the scenario with 70 mobile nodes within the defined area and the number of
data packet size in the range of 100KB and 700KB is considered. Each mobile node moves with the velocity of 0 — 15 m/s and the
simulation method were executed 7 times. To evaluate the efficiency of MQ-ORA method, the following metrics like end-to-end
delay, packet delivery ratio, storage buffer in MANET is measured.
E2Eqe14y = Xi=, Time (DP)syopy  (9)
From (9), end-to-end delay is measured using the data packet size ‘DP’, with source node and destination node denoted by ‘SN’ and
‘DN’ respectively. Figure 3 shows the end-to-end delay comparison of the proposed MQ-ORA method with the existing E2ED-BL
[1] method. To conduct experiments and analyze end-to-end delay, a network scenario with data packet size in the range of 100KB
to 700KB is considered. The resulting graph is plotted in figurel. Its performance increases with the increase in the number of data
packets, though linearity is not said to be observed due to the topological changes. In figure 3 we can see that the Integer
Programming-based Optimum Route Allocation algorithm deployed in MQ-ORA method performs better in terms of end-to-end
delay compared to the other conventional method [1]. Table -1 shows the tabulation for end-to-end delay measured in terms of
milliseconds.
Table: 1 End-to-End Delay

Data Packet End-to-end delay (ms)
size (KB) MQ-ORA E2ED-BL
100 35.42 43.52
200 41.32 49.43
300 52.31 60.41
400 68.76 76.86
500 51.90 59.23
600 63.14 71.23
700 71.85 95.32

While E2ED-BL [Table 1] method improved end-to-end delay but at the cost of buffer, whereas by applying the Integer
Programming-based Optimum Route Allocation algorithm not only the data end-to-end delay rate is improved but at the rate of
improved buffer. Packet delivery ratio refers to the average rate of successful data packets received at the destination over a
communication channel. It is measured in terms of packets/second.

PDR = % (10)

Table 2 Tabulation for Packet Delivery Ratio
Data Packet | Packet Delivery Ratio (pps)
generating rate MQ-ORA E2ED-BL
10 8 6
20 15 12
30 25 19
40 35 31
50 43 39
60 56 51
70 65 60
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To depict this issue, packet delivery ratio for rendering quality of service is measured. It is the ratio of data packets received to the
data packet generating rate. Table 2 shows the quantitative results to compare the packet delivery ratio performance of the two
methods. To investigate the impact of packet delivery ratio utilization, we ran a simulation varying the data packet generating rate in
the network. Specifically we fix the maximum speed of mobile node to 40 m/s and vary the number of mobile nodes from 10 to 70.
Table 2 shows that the packet delivery ratio with varying mobile nodes increases as the number of mobile nodes increases by
applying all the methods.

Storage buffer refers to the number of temporary storage of data packets of other nodes, i.e., waiting to be sent to a device or node.
It is measured in terms of kilobits per second (Kbps). Table 3 illustrates the storage buffer rate for storage of other node’s packets
versus data packet generating rate. As shown in the figure, the storage buffer is proportional to the data packet generating rate. As
the data packet generating rate increase and the data packet size also increases, the MR-ORA method occupies higher storage buffer
compared to E2ED-BL.

Table 3 Tabulation for storage buffer

Data Packet | Storage Buffer (Kbps)
generating rate | MQ-ORA E2ED-BL
10 50 42

20 65 57

30 72 64

40 75 67

50 82 74

60 73 65

70 80 72

Table 3 illustrates the storage buffer comparison. From the graph and results, we observed that as the data packet generating rate
increases though storage buffer increases, comparatively the performance of MQ-ORA method is better than that of E2ED-BL by
13%. As a result, storage buffer is said to be ensured and therefore transmit the total packets to the destination in an efficient
manner.

IV.  CONCLUSION
This paper represents a significant step towards the end-to-end delay modeling in MANETSs. With the help of the theories of
Optimum Route Allocation-based Multi Hop Routing, Markovian Queuing and Secured Multiple Unique Hash Chain method, a
novel theoretical framework has been developed to efficiently depict the highly dynamics in such networks. Also, it is expected the
framework can shed light on the E2E delay modeling for multi-hop MANETS. By measuring the optimal routing, we propose a
Diffie- Hellman-Hash algorithm based on the cryptographic keys to ensure genuine data packet transmission with the aid of division
remainder method. Extensive simulations have been conducted to validate the efficiency and applicability of our framework.
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