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Abstract: As remote correspondence picks up 
prevalence, noteworthy research has been 
committed to supporting real– time transmission 
with stringent Quality of Service (QoS) 
prerequisites for remote applications. In the 
meantime, a remote impromptu system that 
coordinates a portable specially appointed system 
(MANETs) has been ended up being a superior 
option for remote correspondence. Because of 
data transmission requirement and dynamic 
topology of the MANETs, supporting Quality of 
Service (QoS) is testing task. This paper proposes 
a basic, yet viable, strategy for hubs in MANETs 
to register their accessible transfer speed in a 
dispersed manner. In view of this esteem, a QoS 
reservation component is presented for 
MANETs, permitting data transfer capacity 
assignment on a for each stream premise. This 
enables hubs to choose the most noteworthy 
conceivable transmission rate for trading 
information, freely for each neighbor. Our 
component ensures certain QoS levels, yet in 
addition normally disseminates the traffic all the 
more equitably among system hubs (for example 
load adjusting). 

 

Keywords- Wireless ad-hoc network, Reservation 
mechanism, QoS, MANET, CAC. 

I. INTRODUCTION 

A Mobile Ad Hoc Network (MANET) is a 
collection of mobile nodes interconnected by 
wireless media. Several protocols have been 
proposed to manage multiple accesses to the shared 
wireless medium in MANETs, with the IEEE 
802.11 being the most implemented protocol. There 
is the wireless ―boom‖, i.e., the development of 

mobile wireless devices that are more and more 
powerful and cheaper at the same time. The 
convergence between these two realities (new 
applications, mainly real-time multimedia 
applications and the wireless world) are the focus of 
many researches. [1] and [3]. 

Differently from infrastructure wireless networks, 
where a fixed network access point is responsible 
for intermediating every communication that takes 
place in the network, a Ad-hoc Wireless Networks 
node should somehow dynamically discover to 
which nodes it is able to communicate directly (its 
neighbors) and how to reach nodes to which it 
cannot communicate directly (nodes that are not in 
its transmission range). Nodes in such a network 
should cooperate in order to allow communication 
to take place. They should act as hosts and routers at 
the same time. Specific routing protocols are needed 
for this to happen.  

―Ad-hoc Wireless Networks are, thus, self-creating, 
self-organizing and self-administrating networks.‖  

We will overcome the challenges on Ad-hoc 
Wireless Networks in my thesis as follows: 

1. Mobility: the possible random mobility of nodes 
with varying speeds and directions adds complexity 
to the majority of the common network problems 
such as addressing, routing and quality of service 
(QoS) support.  

2. Dynamic Changing Topology: the fact that 
mobile nodes may move independently from each 
other makes the network topology to be in constant 
change. 

 3. Bandwidth constrains: since channel conditions 
are very poor when compared to wired networks, 
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congestion can take place very easily on such 
networks. 

4. Energy constrains: many nodes that are part of 
such networks may rely on batteries, if this is the 
case; saving power is an important issue. 

5. Scalability: solutions should not introduce too 
much overhead in order to maintain the scalability 
of the network. 1] and [2] and [3] and [4] and [5]. 

II. BACKGROUND 

Although many proposals have been published in 
the last few years, there are still lots of open issues 
related to QoS provisioning in Ad-hoc Wireless 
Networks. 

 Routing in Multirate Networks: 

Multirate, i.e. it allows wireless nodes to choose 
among different transmission rates, in order to 
accommodate to different channel conditions. 
Wireless communications have been spread all over 
the world during the last years. The majority of the 
commercially available wireless devices are based 
on the IEEE 802.11 standards family. Since channel 
quality is directly related to distance between nodes, 
we may say that usually, the closer two nodes are 
from each other, the higher the transmission rate 
used between them. The Auto Rate Fallback (ARF) 
protocol was the first to deal with this issue. 
Implemented on the Lucent Wave LAN-II wireless 
cards, the sender increases (or decreases) the 
transmission rate to be used in future transmissions 
based on the successes (or failures) in the previous 
ones. Finally, other mechanisms, such as the 
Receiver Based Auto Rate (RBAR) protocol, are 
based on Signal to Noise Ratio (SNR) 
measurements. The receiver measures the quality of 
the channel when it receives a Request To Send 
(RTS) message and selects the appropriate rate to be 
used under these conditions. It then informs the 
sender the rate to be used for data transmission 
through the Clear To Send (CTS) message. 
Traditional routing protocols, like the Ad-hoc On-
demand Distance Vector (AODV) or the Optimized 
Link State Routing Protocol (OLSR), usually elect 
this kind of path, where the minimization in the 
number of hops causes the election of long range 
links over short range ones. In proactive routing 
protocols (like OLSR), the solution for this problem 
is quite straightforward. Since each node knows the 
(almost) entire network topology, information about 

link rates would be enough to choose an efficient 
path. We propose an efficient solution for the 
election of high throughput paths through the use of 
reactive routing protocols. More specifically, we 
propose that each node keeps track of its 1-hop 
neighborhood topology, using a proactive approach 
for choosing the route in the neighborhood, and a 
reactive approach for choosing the route towards 
distant nodes. We believe that reactive routing can 
provide better response to the constant changes in 
the topology of a mobile ad-hoc network, while 
monitoring the 1-hop neighborhood may improve 
routing decisions and should not be a problem even 
when mobility is not so low. 

A Reservation-based Approach: 

Ad-hoc Wireless Networks (AWNs) have captured 
the attention of the research community. The 
flexibility and cost savings they provide, due to the 
fact that no infrastructure is needed to deploy a 
AWN, is one of the most attractive possibilities of 
this technology. However, along with the flexibility, 
lots of problems arise due to the bad quality of 
transmission media, the scarcity of resources, etc. 
Since real-time communications will be common in 
AWNs, there has been an increasing motivation on 
the introduction of Quality of Service (QoS) in such 
networks. However, many characteristics of AWNs 
make QoS provisioning a difficult problem. 

Due to the shared media and multihop 
characteristics of AWNs, it is known that its 
capacity can be surprisingly low. Consequently, 
congestion may easily occur, provoking losses and 
high end-to-end delays. In order to avoid 
congestion, a reservation mechanism that works 
together with a Connection Admission Control 
(CAC) seems to be a reasonable solution. However, 
most of the QoS approaches found in literature for 
AWNs do not use reservations. One reason for that, 
is the difficulty on determining the available 
bandwidth at a node. This is needed to decide 
whether there are enough resources to accommodate 
a new connection [1] and [3] and [8]. 

We propose a simple, yet effective method to 
compute the available bandwidth at a node in 
AWNs. We use this method to propose a reservation 
based QoS mechanisms. Our proposal not only 
guarantees certain QoS levels, but also naturally 
distributes the traffic more evenly among network 
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nodes (i.e. load balancing). It works completely on 
the network layer, so that no modifications on lower 
layers are required, although some information 
about the network congestion state could also be 
taken into account if provided by the MAC 
(Medium Access Control) layer.  

III. PROPOSED TECHNIQUE 

The multirate route discovery procedure - 

1. The source node broadcasts a RREQ message to 
its 1-hop neighbors. 

2. Each node that receives the RREQ message 
computes the maximum throughput (minimum cost) 
path to the last node through which the RREQ 
passed. 

3. The node includes the maximum throughput path 
it computed in the RREQ message by introducing 
the IP address of the nodes between the current node 
and the previous one together with the link cost to 
go from one node to another. 

4. Finally, when the RREQ reaches the destination 
node, it replies with a RREP that should follow the 
path included in the RREQ, which represents the 
maximum throughput path from the source to the 
destination.  

Reservation-based Mechanism- 

We treat the problem of achieving end-to-end 
bandwidth reservation. Our mechanism, which we 
call BRAWN (Bandwidth Reservation over Ad-hoc 
Wireless Networks), is based on the computation of 
the available bandwidth seen by a given node and 
the use of this value to verify whether new flows can 
still be routed through this node. Our scheme is 
based on the following algorithm:  

The following pseudo algorithm describes how the 
Connection Admission Control (CAC) is integrated 
in route selection algorithm: 

1. Add all one hop neighbors registered as 
symmetric to the routing table with a hop-
count of 1 AND FOR WHICH THE CAC 
ALLOWS THIS ROUTE. 

 

2. For each symmetric one-hop neighbor, 
add all two hop neighbors registered on that 
neighbor that has: 

 

 not already been added to the routing 
table; 

 a symmetric link to the neighbor; 

 BEEN ALLOWED BY THE CAC. 

 

These Entries are added with a hop-count of 
two and next-hop as the current neighbor. 
Set n equal to two. 

(3) Then, for every added node N in the 
routing table with hop-count n add all 
entries from the TC set where: 

 the originator in the TC entry is N; 

 the destination has not already been 
added to the routing table; 

THE CAC DETERMINED THAT 
ENOUGH RESOURCES ARE 
AVAILABLE ALONG THE ROUTE. 

 

New entries are added with a hop count of 
n+1 and next-hop as the next-hop registered 
on N’s routing entry. 

 

(4) Increase n with one and do step 3 over 
until there are no entries in the routing table 
with hop-count equal to n or if a route to the 
destination was found. 

Figure 1: Integration of the CAC Algorithm 

We have described how to integrate our reservation 
scheme and we have implemented it using the ns-2 
simulator. We have then simulated AODV and DSR 
with and without our reservation scheme.  

This paper performed the simulation of the proposed 
scheme in OPNET Network Modeler 14.0 to prove 

ISSN NO: 0975-6876

http://cikitusi.com/

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 6, Issue 5, May 2019 113



practical efficiency of the scheme; the physical 
parameter considerations are same as taken in 
mathematical modeling. The steps of modeling in 
FSM (Finite State Machine) of Proposed Algorithm 
are as follows:  

Step 1 : Initialize all nodes with the following 
specifications  

              Packet size = 1024 bits (exponential) 

              Interarrival time = 1 sec (exponential) 

Step 2 : Generate random destination address after 
random delay. 

Step 3 : Measure the Delay, Reliability,Bandwidth 
and Movability of node. 

Step 4 : Now for present packet and destination 
address- 

              Calculate the route which must exist atleast 

for duration 
mint  

                 mint =    
minBW

Packetsize
 

Step 5 : Reserve the route for     [ mint + inmt arg  ]. 

Step 6 : Repeat the process for 3600 sec and 
calculate overall average Delay, Traffic sent, Traffic       
Received. 

This paper also proposed Adapting Routing 
Mechanism with the following Reasons – 

• Used by almost all packet switching 
networks 

• Routing decisions change as conditions on 
the network change 

— Failure 

— Congestion 

• Requires info about network 

• Decisions more complex 

• Tradeoff between quality of network info 
and overhead 

• Reacting too quickly can cause oscillation 

• Too slowly to be relevant  

Advantages of Adapting Routing: 

• Improved performance 

• Aid congestion control 

We proposed in our techniques to periodically 
refresh reservations in order to take possible 
changes into account in the reservation mechanism. 
Flows in the periodical refreshing process (pre-
established flows that are trying to renew their 
reservation) have priority over flows that are trying 
to establish a new reservation. By doing that, we are 
able to adapt our mechanism to the dynamic 
behavior of the network, anticipating link breaks and 
making a better use of the network resources. 
Simulation results confirm that the refreshing 
mechanism, which we have called to improves the 
adaptiveness of the protocol, reducing packet losses 
and delays with a low overhead cost. 

IV. PERFORMANCE EVALUATION 

 Once the proposed QoS oriented reservation based 
routing method’s concepts have been completely 
defined, it becomes necessary to check their 
feasibility and evaluate their benefits. Simulation 
analysis is used here to evaluate the proposed 
scheme.  

The goal of this section is to present the main 
aspects of the simulation model and its results. 

Simulation Setup 

The simulation software is OPNET Modeler 14.0. 

An OPNET simulation package includes three main 
graphic editors – network editor, node editor, and 
process editor. These three editors work together to 
provide various simulation environments. The 
development language is C. It provides a variety of 
toolbox to design, simulate and analyze a network 
topology. We use MANET Toolbox to simulate our 
hypothetical Ad hoc network. Moreover, we can 
also set parameters specific to routing 
algorithm[15]. 
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Figure 3 : Node Distributation 

 

Fig 4 : Internal Architecture of Node 

 

 

Figure 2: Part of complete process model showing 
only entering process & decesion making branchs   

for sender and receiver. 

Two categories of parameters have been considered 
in our study: the input parameters and the output 
parameters. These parameters are as follows: 

Input parameters: These include: 

Parameter Value Description 

Simulatio
n time 

 

120 Sec Maximum 
execution time 

Terrain 

Dimensio

1200 X 
1200 Mt 

Physical area in 
which the nodes are 

ns 

 

placed in meters 

 

Number 
of Nodes 

 

30-300 Nodes participating 
in the 

network 

 

Traffic 
Model 

CBR Constant Bit Rate 
link used 

Node 
Placement 

Uniform Node placement 
policy 

 

Mobility 0-10 (m/s) Speed of node 

Routing 

Protocol 

 

DSR, 
AODV, 
TORA 

Routing protocol 
used 

 

Table 1: Network Parameters 

Output parameters:  

Quality of Service (QoS) criteria 

Three important performance metrics we are 
evaluated: 

• Packet delivery ratio: the ratio of the data packets 
delivered to the destination to those generated by 
CBR or ftp sources. 

• Mean end-to-end delay: mean end-to-end delay 
related to data packets delivered to destination. 

• Routing load: gives the number of routing packets 
over the number of received data packets. Each 
routing packet sent or forwarded by a mobile is 
counted. 

• Throughput: It is the rate of successful message 
delivery over a communication channel. This data 
may be delivered over a physical or a wireless 
channel and it is usually measured in bits per second 
(bit/s or bps), and sometimes in data packets. 

• Packet Loss: The number of packets missed to 
reach the destination.  

 Simulation Results 
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In this sub-section, we try to show that the 
performances provided by our reservation based 
routing mechanism, are always better than the 
previous research works. 

Now we presents graph in the basis of comparison 
between DSR, AODV and Proposed Protocol. 

Here we see - 

1. We sent the same traffic in the protocols. 
2. In our proposed protocol received traffic is 

greater than DSR and AODV. 
3.  In our proposed protocol delay is greater 

than DSR but reduced in AODV. 
 Comparison in terms of Delay 

End to End Delay: It refers to the data link's 
capacity (in bits per second) and its end-to-end delay 
(in seconds). The result, an amount of data measured 
in bits (or bytes), is equivalent to the amount of data 
"on the air" at any given time, i.e. data that have 
been transmitted but not yet received.  

Figure 5 shows the average delay of existing 
protocol (DSR as red line and AODV as blue line) 
and proposed technique as green line. With 
increasing simulation time the average delay less 
than with compare with DSR and AODV protocol.  

Since we apply reservation mechanism works 
together with CAC, so all the links are well 
established and capacity is excellent, for this reason 
delay is reduced and congestion will avoid. 

 

Figure 5: Average Delay per Route Comparison 

 Comparison in terms of traffic sent and   received 

Figure 6 and 7 described the average packets sent 
and packets received of existing protocol (DSR as 
red line and AODV as blue line) and proposed 
technique as green line respectively. With increasing 
the simulation time packet transmission (sent) of 
proposed technique are same as DSR and AODV. 

But the packets received (at destination) of proposed 
technique are greater than as DSR and AODV. 

Due to our mechanism total drop rate is reduced, so 
received traffic is increased and because of this 
throughput is also increased. 

 

Figure 6: Average Traffic Sent per Route 
Comparison 

 

 Figure 7:  Average Traffic Received per Route 
Comparison 

VI .CONCLUSION AND FUTURE PROSPECTIVE 

The main contribution of the paper is the reactive 
routing mechanism for ad-hoc wireless networks. 
This mechanism provides a great enhancement on 
the overall performance of reactive routing 
mechanisms on ad-hoc networks. On such a 
network, traditional routing mechanisms usually 
minimize the number of hops, resulting on routes 
composed by long range, and consequently low 
throughput, links. Our reservation based mechanism 
provides a simple and very effective way of using 
the transmission rate as a routing metric without a 
significant increase of the signaling message 
overhead. Previous proposals were very inefficient, 
hugely increasing the number of signaling messages, 
what sometimes could even lead to a performance 
decrease when compared to traditional routing 
protocols. Although we used transmission rates as 
the routing metric, our mechanism could also work 
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with many other metrics, such as mean delay, link 
stability, mobility or available bandwidth. 

Future work is oriented to study a reservation 
recovery mechanism and a mechanism to free the 
existing reservation, when link is broken and set of 
connection loose. 

 

 

 

REFERENCES 

[1]  F. Babich, M. Comisso, M. D’Orlando, and 
A. Dorni, ―Quality of Service in 802.11 
Networks: Modeling and Experimental 
Evaluation‖, IEEE Communications Society 
subject matter experts for publication in the 
IEEE ICC 2019 proceedings. 

[2]  Mazda Salmanian, Peter C. Mason, Joanne 
Treurniet, Jiangxin Hu, Li Pan, and Ming Li, 
―A Modular Security Architecture for 
Managing Security Associations in 
MANETs‖, IEEE 2018, pp-525-530. 

[3]  J.Premalatha and P.Balasubramanie, 
―Enhancing Quality of Service in MANETS 
by Effective Routing‖, 2018 IEEE ICWCSC. 

[4]  Dr Chandra Shekar Reddy Putta,Dr K.Bhanu 
Prasad ,Dilli Ravilla, ―Performance of Ad 
hoc Network Routing Protocols in IEEE 
802.11‖,  IEEE  2017 International Conf. on 
Computer & Communication Technology, 
pp 371-376. 

[5]  Ze Li and Haiying Shen, ―A QoS-oriented 
Distributed Routing Protocol for Hybrid 
Networks‖, IEEE 2016, pp 281-291. 

[6]  Amanda Peart, Mo Adda, ―Quality of 
Service: Dynamic Authentication Bandwidth 
Management for the Wireless Environment‖, 
IEEE  International Conference on 
Information Science and Engineering 
(ICISE2009), pp 5366-5369. 

[7]  Bing He and Dharma P. Agrawal, ―An 
Identity-based Authentication and Key 
Establishment Scheme for Multi-operator 
Maintained Wireless Mesh Networks‖, IEEE 
2015, pp 71-78. 

[8]  Hanal ABUZANAT, Benoit TROUILLET 
and Armand TOGUYENI, ―Fair Queuing 
Model for EDCA to optimize QoS in Ad-hoc 
Wireless Network‖ , IEEE 2009 Eighth 
International Conference on Networks, pp 
306-311. 

[9]  Qin Xint and lie Xiang, ―Joint QoS-aware 
Admission Control, Channel Assignment, 
and Power Allocation for Cognitive Radio 
Cellular Networks‖, IEEE 2009, pp 294-303. 

[10]  Biyu Liang, Jeff Frolik, and X. Sean Wang, 
―A Predictive QoS Control Strategy for 
Wireless Sensor Networks‖, IEEE 2005. 

[11]  L. Hanzo (II.) and R. Tafazolli, ―Quality of 
Service Routing and Admission Control for 
Mobile Ad-hoc Networks with a Contention-
based MAC Layer‖, IEEE 2006, pp 501-504. 

ISSN NO: 0975-6876

http://cikitusi.com/

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 6, Issue 5, May 2019 117


