International Journal of

INTELLIGENT SYSTEMS AND APPLICATIONS IN
ENGINEERING

WWWw.ijisae.org

1JISAE

ISSN:2147-6799 Original Research Paper

Enhanced Quality of Service (QOS) for MANET Routing Protocol Using
a Distance Routing Effect Algorithm for Mobility (DREAM)

Assef Raad Hmeed?, Jamal A. Hammad? and Ahmed J. Obaid?

Submitted: 07/11/2022 Accepted: 05/02/2023

Abstract: In mobile ad hoc networks (MANETS), cell hubs can not only be a piece of the system but also leave or change their position
inside it, so the network’s topology can change unexpectedly and in unusual ways. A MANET is a self-arranging, versatile framework.
Ad hoc on-demand distance vector routing (AODV) does not help quality of service (QoS) and has no heap adjusting component. The
QoS steering highlight is simple in a constant, independent multi-jump cell network for real-time applications and, furthermore, in a cell
network to interconnect systems with QoS help. In this research, we improve the QoS directing of AODV convention by utilizing the
area-based abilities of the Distance Effect Routing Algorithm for Mobility (DREAM). In this DREAM convention, the exact records of
every hub are kept in the network, considering different hubs which may be taking part in the steering system. The portable basis of the
network is anticipated with the guidance of the DREAM convention, so the flooding of foundation bundles is best brought to that zone
by ensuring that the overhead for discovering excursion spots is limited. The DREAM convention improves the QoS of the AODV
steering convention. In this investigation, we're thinking about the excellent situation of a cell-hubs approach, at least as far as an

assortment of hubs in the network. In addition, the demonstration of the proposed QoS steering is better with the limited overhead.
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Introduction

Using remote connections without the existence of consistent
interchanges allows clients to create cognizance of the network
quickly and cost green. For this specialized topic, MANETS had
been broadly used in various programming areas, such as the
armed forces, disaster relief, combat zones, sports arenas, etc.
The integrity of real-time communication in the network can't be
guaranteed considering MANETS are characterized as being self-
configured and having abundant changes in system topology,
limited transfer speed, the precariousness of hyperlink capacity
and other guide limitations. The dynamic idea of an ad hoc
network makes it difficult to harvest the right data of the arranged
information. Moreover, enduring the updates of connection
kingdom records are required to settle on head steering choices,
which results in broad control overhead. Another capacity of
MANETS is portability. The majority of the hubs are capable of
transmitting with various parameters, which results in vivacious
topology, because of the influence of the hubs for the option to
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exit from the assortment of the system or coming surprisingly
close to arranging a hub that makes some portion of a system as a
piece for another. [1] In versatile ad hoc systems, every hub has
confined remote communicate run, so the directing in MANETS
depends upon the participation of the middle of the road hubs.

The ad hoc on-demand distance vector routing (AODV) [2]
convention is a responsive unicast directing convention for
portable adv hoc systems. As a receptive directing convention,
AODV simply wishes to maintain directing the certainties
through immersive methods. In AODV, steering data is
maintained in directing tables in hubs. Each cell hub keeps an
ensuing bounce directing work area, which contains the areas to
which it as of now has a path. A directing table section terminates
in the event that it has not been utilized or reactivated for a pre-
specified amount of time. Additionally, AODV embraces the
wide assortment goal arrangement strategy used by Destination-
Sequenced Distance-Vector Routing (DSDV) [3] by making it
available to return to work.

2 Quality of Service (QoS)

The QoS represents pleasant contributions and the assurance that
there might be chat on what exactly QoS is assuming to expect.
The biggest carriers acknowledge QoS conventions have the
exact knowledge of situations considering various parameters and
arranging topologies and factors. The joined global areas outline
broad overall Communication and Telecommunication (CCITT)
recommendations where E.800 has defined QoS as: ‘The helpful
impact of transporter execution which decides the level of
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happiness of a purchaser of the supplier’. This is an extremely
common clarification since it doesn't direct towards any base
uniqueness, for example, data transmission or put off, or
instruments, which incorporate appropriate of passage control,
SLA, and flagging convention. The provisioning of QoS based
gadget contributions is an explicitly perplexing issue, and a
fundamental piece of this lies inside the course finding layer. The
fantasies of QoS steering are twofold: choosing ways which
could satisfy the given QoS necessities of approaching discussion
demands and accomplishing worldwide execution in maintenance
activity [4]. The fantasy [5] area-based convention is maintained
in the area of every hub in a system with their portability speed.
The proposed artistic creations are essentially founded on the
area-based improvement of QoS in MANET.

3 Literature Review

A few analysts have performed quantitative and subjective
examinations of ad hoc steering conventions through unique
presentation parameters. Also, they've utilized restrictive test
systems for this thought process.

Ashish Bagwari, Raman Jee, Pankaj Joshi and Sourabh Bisht [1]
have proposed the ‘execution of AODV directing convention
with expanding the MANET hubs and its results on Qos of
portable specially appointed systems’. Generally speaking, the
execution of receptive steering convention on this examination
involves perusing the guide of expanding the scope of hubs and
watching it sway on QoS versatile impromptu network. An
appropriate supposition is that the steering conventions are
significant for improving QoS in a cell ad-hoc arrangement. The
QoS relies on various lattices such as stop-end delay, throughput,
and date drop furthermore and network load that has to be
remembered for dispatch.

Akhilesh Kumar and Ritesh Kumar Mishra [6] proposed an
‘execution evaluation of MANET steering convention for
different number of hubs’. Here, the analysts dissect the
exhibition of the AODV, DSR and DSDV steering conventions
based on the throughput of incoming packets. Moreover, normal
stop-to-end are deferred by expanding the number of hubs and
looking at its impact on the QoS of the cell ad hoc arrangement.
The reproduction of steering conventions has been accomplished
in a discrete event test system called NS2.

Mohamed Amani, Youssef Fakhri and Jaafar Abouchabaka [7]
proposed a ‘QoS directing and generally execution appraisal for
portable ad hoc systems utilizing OLSR convention’,
contemplating the impact of versatility designs and the thickness
of hubs on the exhibitions (end to-stop put off, throughput and
bundle conveyance proportion) of the directing convention
(upgraded hyperlink nation directing) OLSR through the
utilization of the inside of the initial continuous VBR (MPEG-
four) and the constant bitrate (CBR) guests. In the long run, they
assess the general execution of every case. Tentatively, they
mulled over the 3 portability designs as pursuing arbitrary
waypoint, irregular way and Mobgen consistent state.

S. R. Biradar, Hiren H. D. Sarma and Kalpana Sharma [8]
proposed an ‘examination QoS Parameters for versatile specially
appointed network directing conventions’ where they talk about
the fact that a directing convention for cell ad hoc systems has
restrictions that include regular changes in topology, compelled
battery control, data transmission imperative, covered up and
revealed hub issue and unreasonable. Proactive steering

convention and responsive directing conventions are both
revealed to be wasteful in MANET. The conventions by and large
execution is through contrasted, proactive and receptive
conventions.

Sridhar Subramanian and Baskaran Ramachandran [9] have
proposed a ‘concur with fundamentally based plan for QoS
confirmation in versatile impromptu systems’. In this they portray
a concurrence based dependable AODV [TBRAODV]
convention, which executes a trust charge for every hub. The bad
conduct is recognized by means of concurring with the cost of
hubs. Each hub’s trust cost is determined, and principally based
trust esteem hubs are permitted to participate in steering some
other cases recognized to develop as acting mischievously. The
misconduct hub is distinguished by means of concurring with the
based plan. This results in the improved dependability of AODV
steering and outcomes in an increment of PDR; lower delay and
throughput is maintained.

Sachin Kumar Gupta and R. K. Saket [10] proposed an
‘execution metric assessment Of AODV and DSDV directing
conventions in MANET the utilization of NS-2 test system’. In
this name the scientists consider the most prevalent ones:
dynamic source directing (DSR) convention in-network, AODV,
transiently requested directing arrangement of guidelines (TORA)
and destination sequenced separation vector (DSDV) steering
convention. The execution of AODV and DSDV directing
conventions has been assessed for MANET in expressions of the
throughput, the regular stop to stop putting off, jitter and drop.
The presentation of the AODV is higher than the execution of the
DSDV directing convention.

Rajneesh Kumar Gujral and Manpreet Singh [11] proposed a
‘perusing the effect of adaptability on QoS-mindful directing for
MANETS’, breaking down the impact of adaptability on different
QoS parameters for MANET directing conventions, DSDV and
the conspicuous interest source that started directing conventions.
Jha G. K., Kumar N., Sharma H. and Sharma K. G. [12] proposed
a quality-of-service protocol called QoS-Tora that can select an
optimal route between source and destination with applied QoS
requirements. Their proposed protocol performed better in
delivering packets in term of delivery time and E-to-E delay
using the NS2 simulator.

K. Jayabarathan, J. Avaninathan and S. Savarimuthu [13]
enhanced the QoS in MANET networks by applying a priority
mechanism. This approach assigns a priority awareness (PA)
value based on data rates in DSR protocol. Their proposed
mechanisms (PA-DSR) show better performance for MANET
than using traditional DSR in terms of loss rate.

A. Vijay Vasanth and K. Venkatachalapathy [14] used a hybrid
algorithm (ERAMP) for enhancing the QoS and searching
process. The algorithm combination in ERAMP provides good
quality in terms of packet transmission and techniques of refined
research.

In general, execution measurements contain QoS parameters
comprehensive of bundle conveyance proportion, stop to stop
putting off, directing overhead, throughput and jitter. The impact
of adaptability on these QoS parameters is dissected by the
different number of hubs, bundle size, time interval among
bundles and versatility charges.
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4 Proposed QoS Scheme

The supplier arrangement could be a basic segment for
discussion, if verbal trade calls for being dependable
appropriately as right measurements and time insights transport
from the sender to the collector hub; versatile network is specially
appointed and high caliber, depending on some parameters such
as receiving wire type, media getting the section to control the
instrument, cradle control and directing conduct. In any case, we
distinguish the top-notch supplier-based parameter after which
we improve the fine of the supplier; in our proposed instrument
we pursue the specially appointed on-request directing and cradle
control and region cognizant convention. The DREAM directing
convention is extremely valuable for the minimization of steering
overhead, as it utilizes territory and speed data. In DREAM, the
get-away spot offers the measurements about their zone and
speed to the sender hub, so the sender can discover the region
through computing the separation and speed of development of
the excursion spot hub.

Basically, the DREAM steering convention for ad hoc systems
works around two novel perceptions. One is called the separation
impact, and the other is known as versatility charge. The area
measurements in steering tables might be advanced as an element
of the separation disengaging hubs without bargaining the
directing exactness. Clearly, in a fantasy, data can be steered
roughly if more slow-moving hubs wish to be refreshed
substantially less frequently than incredible cell hubs. Along
these lines, each hub can increase the rate at which it sends
updates to the sender hub in the system and correspondingly

decrease the data transfer capacity and power utilized, primarily

to a completely apportioned and self-enhancing device. Here we

proposed a calculation that serves the usage issue, and blueprint

the introductory parameter, followed by communicating the

directing parcel and searching the beneficiary hub and last

module for the association recuperation module; on this module,

we offer hub reviewing and the DREAM module, which is

represented based on the following flowchart shown in Figure 1.

The abbreviations used in the following flowchart are defined

below:

e AODV: Ad hoc on-demand distance vector

e DREAM: Distance routing effect algorithm for mobility; It
ensures an ad-hoc location-based routing protocol

e Ti and Rj represent the collection of chosen subsets of
vertices; these are the non-integral subset representations of
integer sets

e S B-Cast: An iterative algorithm for the complex analysis of
sequence tracts

e  r-pkt: for (each packet pkt received from router R)

e R-pkt: Ensures probabilistic packet marking algorithm to
identify routers of attack

e |_Hub: Hub location heuristic routing algorithm based upon
the trajectory prediction in networks

e Sender, Receiver, Intermediate Node, Mobile node: (T,
R, I, Mn)

Channel. Queve. Mac, Mobile Node

Initialize Parameters
(CH, Q. MAC, Ma)

Modified Routing Locations (AODV)
Sender. Recerver. Intermediate Node. Mn
(T, R I, Mn)

Sender Broadeasting (S B-Cast)
(R_pkt, Seq-no, Ti, Rj)

Event = (Immediate Assortment (IA), Next-bounce (N-b)

Get Rj r_pkt from I hub
Inverse BriefHeading
Setall I hub Grade=10

Reclamation Module Set all I hub Grade=10

Get Rj r_pkt from I hub
Switch limited Course

Send Measurements

Ti hub to Rj hub

Grade = 1.
W Reck

Apply DREAM Con.
Send atimilzation of
DREAM Module

Fig. 1: Flowchart Proposed QOS Enhance based on DREAM
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5 Simulation Tool

NS2 is a partner in the Nursing ASCII literary substance
document occasion pushed framework that was planned
extraordinarily for examination in PC correspondence systems.
The machine we've acclimated recreates the ad-hoc steering
conventions in the system gadget a couple (ns) from Berkeley.
NS2 is a test system utilized to recreate all kinds of systems and
can be easily understood by everybody. It is a discrete, event-
driven test system approach that starts bundle sending at the
specific time and hinders at a particular time. The following
algorithms illustrate the steps of our proposed system:

Algorithm of RP-DREAM in AODV

Step 0 [Start

Step 1 |[Initialize the parameters of the physical wireless
link

Channel: Wireless Channel

Queue: Drop tail Queue

MAC: 8021.11

Mobile Node: Mn

Step 2 Modify the routing location by use of AODV

Identify locations DREAM of

Sender node

Receiver node

Intermediate node

Step 3 Use the iterative algorithm for the complex analysis
of sequence tracts

Step 4 Check the event of Rj (subset of vertices)

Step5 |[IF Rj (selected set of vertices) now not an
immediate assortment and next bounce=(1_Hub)
THEN:

Rj gets r-pkt from I_Hub

Switch most limited course introduced

Set all I_Hub grade = 10

OR

IF (Rj in direct assortment)

THEN

Rj gets r-pkt from I_Hub

inverse most brief heading set up

Set all I_Hub grade = 10

OR

node out of range

Step 6 [Ti hub sends measurements to Rj hub

In the event that

I_Hub receive data and now not advance)
Grade = grade - 1

ELSE IF grade=1

\Vintage course come up short

IApply DREAM convention

Re-way parcel sends the utilization of DREAM
module

Step 7 [Stop

In our re-enactment, we used the arrange test system 2 (NS2).
[15] Moreover, the TCL content base situation is recreated; here
we directly pursue the following parameter for assessing the
direction of the present convention and changed or proposed
convention and get the final product at the bases of parcel

transport execution, throughput and directing burden assessment
[16].
Table 1. Reproduction Parameters

Parameter Values
PHY Wireless Physical Layer
Channel Wireless Channel
Queue Drop Tail
Mobile Node 10,20,50
Routing Modified-AODV,
DREAM
Pause time 10,20,30...... 100
Transport Layer TCP, UDP
Application Layer CBR, FTP
Data Rate 4pkts/sec
Data Size 512 UDP, 1060 TCP

6 Simulation results
6.1 Directing Overhead investigation in presence Steering
Plan and projected Plan
Steering overhead is one of the basic components to degree the
exhibition of steering convention in the specially appointed
system. The directing parcels or hyperlink foundation bundles are
required to hold the relationship in the middle of the sender and
beneficiary after that the data transportation is beginning.
Because of the dynamic nature, directing overhead minimization
is a difficult endeavour in the specially appointed system. In this
diagram the steering overhead if there should arise an occurrence
of proposed increasingly reasonable LAR with memory the
executives QoS based AODV convention could be extremely
green as inspect to current AODV directing convention. The
lower benefit of directing overhead is demonstrating better
execution. In the proposed approach just around 3800 directing
parcels are conveyed in arranging anyway in the event of existing
AODV directing the abovementioned 6000 steering bundles are
supply in the network [17]. It approaches that the execution of
proposed convention is bounty higher than ordinary AODV and
the more scope of records bundles are conveying in the system if
there should arise an occurrence of prevalent QoS AODV this is
noted in past impacts.

Routing Overhead

BO00
&000
4000 /
o
10 20 S0
Node

= Existence

Mo of Packets

s Proposed

Fig. 1: Routing packets assessment
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6.2 Parcel Cconveyance Pproportion in life steering plan
Parcel conveyance proportion is the extent count of by and large
parcels that are viably brought and obtained in-network. This
chart refers to bundle transport proportion (PDR) examination if
an ordinary AODV convention occurs and a more prominent QoS
based steering convention is proposed through LAR and the
board conspire. In general, the execution of proposed QoS based
AODV convention is better to assess the past AODV. The
assortment of circumstances demonstrates better results if
proposed conspire occur [18]. In the PDR, if the proposed plan is
prepared 90% in the event of 20 hubs in the present steering plan,
it is about 84% insignificant. Moreover, if there are 20 hubs, it
approaches the memory board with zone certainties of cell hubs
that are improved in the directing usefulness and offer better PDR
execution.

Actual Performance

100.00%
N ¢ 95.00% ——
0. 01 90.00% —_—
Packets B5.00% = Existence
B0.00% —_—
Proposed
10 20 S0
Node

Fig. 2: Packet conveyance proportion assessment

6.3 Genuine execution of the life steering plan and proposed
conspire

In this diagram, we complete our genuine by and large execution

of the arrangement of the level of actualities with the guide of the

collector; we get the proposed instrument in general execution in

an appealing manner and assess the introduced convention.

Actual Performance

w 100.00%

%“ 95.00% 4‘?—

= 90.00% ==

=

4 B5.00% i —— — Existence
o B0.00% —

& Proposed

10 20 50
Node

Fig. 3: Genuine execution among ways of life and proposed

6.4 Queue base drop investigation

In our proposed methodology, we apply support control
components at the bases of prerequisites that decrease the clog
from the system and increment the general execution of the
network that final product demonstrates the proposed approach
outperforms in every recreation environment.

6.5 Congestion base drop assessment

In this chart we look at realities drop by the blockage and analyse
generally speaking wide assortment of realities dropped through
the real clog event at some phase in data switch; blockage issue

happens if two or three sender extent single bottleneck connect,
and distinctive plausibility of channel data transmission is lower
than the prerequisite. This final product proposed system gives an
exact final product as a contrast with the vintage component.

Queue Overflow
o 800
2 600
% 200 = Existence
g 0 Proposed
-
° 10 20 50
= Node

Fig. 4: Clog base drop among presence and proposed

The end cell specially appointed system is dynamic in terms of
how every hub is unprejudiced to the other; one major task
arranges the topology control so here we watch specially
appointed base AODV steering and control the system topology.
The degree issue is to serve the beneficiary hub. Directly here we
proposed the changed AODV steering that utilizes the hub
evaluating system and offers better unwavering quality in contrast
with the existing AODV; however, best hub evaluating does not
give a better general execution on the whole parameter, so we
watch the executives and DREAM (goal directing effect
specialist convention) to build the execution in all parameters
such as steering overhead minimization, blockage control just as
bearing control. After most of the inward adjustment, we break
down our final product through all system parameters in three
uncommon reproduction situations, ten-hub, twenty-hub and
fifty-hub cases, and we show signs of improvement if we pursue
the proposed convention. The examination is not limited by
method for any parameter, so directly here we can't state our
work is sorted each time; its endless supply of the hub movement,
speed, radio assortment and amount of sender are
notwithstanding recipient; so, in future the best parameter
checked by utilizing different distinctive existing convention
adjustment base instrument.

7 Conclusion

Our experimental study focused on using an NS2 simulator to
enhance the QoS directing of AODV by utilizing the separation
impact of DREAM. The main aim of AODV is minimizing the
delay of pathing instead of path load. The actual records of hub
are stored to discern the optimal path when several hubs take part
in the steering system. However, we designed a system that can
calculate and satisfy the user. So after checking the event of S B-
Cast, either we immediately assort it and limit the course
introduced or we inverse it. The assortment of circumstances
shows better assessment than past AODV. In future work, we set
best parameter checks by utilizing different distinctive existing
convention adjustment-based instruments which help to enhance
the QoS of AODV.
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