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A B S T R A C T 

 

In Ad-Hoc wireless networks nodes change their situations 
proximately,  that means this situation requires routing protocols 
that have ability to adaptability with this changes. Providing the QoS 
in this networks is intolerable, through topology changes and use the 
joint media by the network nodes. The most routing protocols that 
designed for this networks, only find the route by the scales of step 
and don’t consider the QoS of created routes. In this cases for 
providing QoS , we decided to apply one of the methods of providing 
the QoS that named : resources reserve on the routing protocols. For 
this reason,  in this essay we use two different scenarios in a 
MANET’s example environment, which they have (500*500)M and 
(1000*1000)M dimensions. The scenarios have fifty nodes. The AODV 
and DSR are usable routing protocols and the work styles of these 
protocols are like the followings: At first we implement the RSVP 
protocol on the mentioned routing protocols and we compare the 
Data Dropped of them when RSVP protocol applied to when protocol 
have not applied. Scenarios that implemented and evaluated by 
Opnet 14 simulator and simulation results are fully described. 
Simulation results show this fact that when we apply RSVP on AODV 
and DSR routing protocol, Data Dropped is reduced. Also AODV has a 
better performance.  
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1. Introduction 

MANET’s Ad-Hoc mobile networks consists of mobile nodes that form a network temporarily. In MANET a 
message sent by a node, receive by another node in neighborhood or the node that is in radio radius. Hosts 
mobility cause frequent changes, which will cause unpredictability in the topology of network. In order to facilitate 
communication within the network routing, protocols are used to discover the routes between nodes. The main 
goal of MANET’s routing protocol is a correct and efficient route establishment between a pair of nodes, so that 
the message will be delivered on time. Route construction should be done with a minimum of overhead and 
bandwidth consumption. Many protocols for MANET’s have been proposed with the aim of achieving efficient 
routing. Providing QoS in Ad-Hoc networks is difficult rather than other types of networks, due to bandwidth 
sharing between adjacent nodes and topology changes. One of the tasks done in these networks to provide QoS is 
the quality of routing service. An important issue in QoS routing isn’t only to find a path from source to 
destination, But we need a route that at least provide the QoS in terms of bandwidth and delay. RSVP is a 
developed protocol by IETF to provide resource reservation and in this case, it is a service with better quality for IP 
networks. RSVP is one of the protocols that are used to provide QoS, as if we explain completely about that in 
continue.  

2. Problem description 

With the development of wireless sensor networks and mobile computing applications, providing QoS with a 
effective method in Ad-Hoc mobile network (MANET) is considered as a subject of active research. The network is 
responsible for data transfer between different parts of network, that this transmission has features that are 
included: 

-Amount of information that must be exchanged.  
-Time characteristic of transfer (delay, …) 
-Transmission quality (casualties) 
QoS in network represents a guarantee against one or more of these obligations. The key issue for 

applications in each network especially MANET is the service quality. Checking QoS is a public field in Ad-Hoc 
mobile networks that is of interest. Particularly challenges in providing QoS that support the net either, is a open 
problem and yet it is a unknown territory.  

3. Related work 

MANET’s property expresses the fact that providing quality of service is different with the traditional internet, 
because every node in MANET’s can not deliberately share itself and can not be deliberately out of reach, or about 
to prevent the availability of resources. Below we discuss about some of the done works.  

D. A. Maltz agreed that the dynamic source routing protocol can be used to reserve resources for mobile Ad-
Hoc networks. Because the simulation showed that DSR has the minimal overhead of sent routing packets during 
the current set of routing protocols for Ad-Hoc networks.  

T. Chen presented a description about applications and current routing algorithms in Ad-Hoc wireless 
networks, in his doctoral thesis. In this thesis the defects of available routing algorithms have been analyzed, 
including the inability to provide the needs of their wireless networks (for example:high precision, low overhead, 
expansibility in large networks, offer possibility of QoS routing). A general routing approach is proposed, that GRS 
offers a general view of the network topology, and optimize their local routing decisions based on the modified 
vectors link between neighboring  nodes by changing the routing information. In a comparison of existing solutions 
of RSVP has been studied, which among them we can mention the following: (DSRRSVP, Diffserv MRSVP, DRSVP). 
In this paper, cases such as dimensions, advantages, Disadvantages and etc have been studied.  

 4. The QoS concept 

QoS is a term that widely used in recent years for wired networks and we know that MANET contains a 
collection of mobile wireless nodes that is known as a network without fixed infrastructure and no central node. 
Consequently, due to the dynamic topology of network, routing protocols that have been designed for MANET’s 
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are different from routing protocols that are designed for wired netwoks, thus addressing this issue of QoS is an 
important task. Main concern for researchers is whether the proposed solutions for QoS can be moved to MANET? 

In addition QoS adds more overhead to the network, for example traffic shaping, traffic management and etc 
are all the overhead needed to support the QoS in each network. The concept of QoS has greatly changed with the 
development of communication networks.  

In early days of computer networking creation, sending packets from source to destination was the most 
prominent and important goal of a network and reliable access to the network, was the main issue in context of 
QoS. Nowadays, with the rapid growth of networks,  concepts like bandwidth demand and simultaneously support 
different classes of service, are primarily important. As a result, QoS has become a key factor in deployment of 
today networks and services.  

5. Providing QoS in ad-hoc network  

Presenting an adequate solution for providing QoS in Ad-Hoc network, require that various components 
cooperate and interact with each other. These components are: 

5.1. Routing protocol in manet 

5.2. A resource reservation plan 

5.3. QoS that has the ability to control the middle layer of access control.  

As noted above, a general field remains in its early stages, and there are many challenges in providing that, is 
the issue of QoS in MANET, because of constantly changing in Ad-Hoc network topology, as a result QoS 
development is a complex task.  

The flexible QoS (FQMM) for MANET, is the first model that only suggested for Ad-Hoc mobile networks.  
Flexible QoS model consider the features of MANET’s such as high mobility of nodes and task time to change 

the link capacity and it is a proposed combination plan of flow services in IntServ and class services in DiffServ.  
Although DiffServ model offers more expansibility and flexibility rather than IntServ model, the DiffServ 

vulnerabilities for MANET makes itself less secure than the IntServ.  

5.1. Routing protocol 

In AODV, the source node sends a RREQ message to entire network with flooding method, when the 
destination receives the message, in response sends a single broadcast RREP to the source, intermediate nodes 
that receiving this response message, update their routing table according to the route taken by this message to 
make use of it in the future. These information is placed in the cache of that node. To avoid resending the RREQ, 
TTL field and sequence number is used. if discovering a path fails, a RERR message is sent to the source.  

In DSR routing protocol, the mobile nodes must provide temporary memories for routes that are aware of 
their existence. two main phase are intended for this protocol: Discovering the route and updating the route. 
Route discovery phase uses route requests/replay packets and updating phase uses authentications and link 
failures. Route discovery phase includes route discovery process to the destination that there is no path available 
for that. In this phase, a route request message is released on the network that every node adds its own address to 
that. whenever a route request packet reached to the destination node or an intermediate node that knows a 
route to the destination, the full path using a route reply packet is sent to the source. Maintenance phase 
trajectory notice any error to the source node, using a route error message.   

5.2. A reservation plan  

In general, each node in the network has a set of limited resources, capability of the node can be defined by 
possession and access to this resources at a given time. The sources of node, depending on which network they act 
on that, are different, for example: (switch circuit, change message, connection-oriented, connection and etc). In 
general, the node resources contain: bandwidth, buffer, propagation delay, transfer time and processing power. 
QoS is and was a major challenge for IP-based networks, particulary the internet. Due to not connection-oriented 
nature of IP protocol, any connection can not be established before sending data. Various proposals is presented 
to solve this problem(without connection). RSVP is one of the proposals.  
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5.3. Qos that has the ability to control the middle layer of access (mac).  

A middle layer of access control (MAC) is placed by default.  

6. Describe the RSVP protocol 

RSVP refers to signaling protocol for reserving network resources on the internet, that support single 
broadcast and multi-broadcast communication. Two type of messages namely Path and Resv are used is RSVP till 
the stages of resources reservation in the nodes along the path, between transmitter and receiver be adjusted. At 
the beginning, the sender sends Path message to the receiver, until a path is found from the transmitter to the 
receiver for a particular stream.  

When the host keeps the Path message, message is recorded opposite to the side of the Path message host 
and receive from the side of Path message to the route. The Path messages are passed through one after another 
and finally arrive to the receiver, the receiver respond with Resv message till making the resource of reserve for 
particular stream. The Resv message is transmitted along the same path, therefore the path message route. Upon 
arrival of the Resv message, each host in the route will keep sources for specific stream, if sufficient resources are 
available.  

 

 
Fig. 1. RSVP modes of operation. 

7. Suggested solution 

One of the propounded cases in pertinence wireless networks context is providing the QoS in these networks.  
Supporting the QoS in these networks is difficult because of topology changes and usage of common media 

by network nodes. Lots of activities (works) have done to provide QoS in these networks. One of these activities is, 
providing QoS by routing protocols. The significant issue in routing QoS is not only locate a route from start to 
destination, but we need a route to provide the QoS in terms of delay and bandwidth. Most of routing protocols 
that are designed for these networks, only routing base on step criteria, and do not consider QoS routes are 
created. therefore to provide QoS we decided to apply resource reservation (one of the QoS provider methods) on 
routing protocols. First it is necessary to explain how to implement RSVP protocol on routing protocols and then 
lets check the results.  

8. The simulation results 

In this paper we use two scenarios, the first scenario consists of 50 nodes in 500 meters environment and the 
second scenario consists of 50 nodes in 1000 meters environment. In this section, we give the simulation results. 
For this purpose, we have used two software, one for simulation namely Opnet 14. 0 and one for drawing graphs 
namely Microsoft Exel. Below you see the simulation environment.  
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Fig. 2. 500m Simulation Environment. 

 
Fig.3. 1000m Simulation Environment. 

 
Simulation parameters are shown in the table below: 
 
 
 
 



A.A. Arjomand Hashjin / Scientific Journal of Pure and Applied Sciences (2015) 4(1)  

  

12 

 

  

Table 1 
Simulation Parameters 

Simulator Opnet 14. 0 

Tested Protocols DSR and AODV one time with applying 
RSVP and one time without applying 

RSVP 

Simulation Time 180 seconds 
Simulation Area 500 & 1000(M*M) 
Number of Nodes 50 node 
Type of Nodes Wlan_wkstn_adv     IEEE 

802. 11b 
Transfer Protocol FTP 
Speed of nodes 20 m/s 
Distance between nodes Variable 

 
In this section, we evaluate the route discovering time. For this purpose, first we bring in graphs that given to 

us with simulator for three scenarios and then we will compare the charts. Figure4 show the obtained statistical 
results for the first scenario and mean of that is visible in figure5.  

 
 

 
Fig.4. Average data dropped of AODV route, Scenario 1   Fig. 5. Average data dropped of AODV Scenario 2. 

 
 

9. Deduction/conclusion 

In this essay we applied RSVP (one of the ways of providing the QoS) on routing protocols that give us 
considerable results. We present some of them in the following. As regards, whatever the data dropped is shorter, 
that’s better. Seeing that when we applied suggested method, the data dropped for DSR and AODV routing 
protocols has decreased. Concering the growth of environment dimension, when we have applied RSVP, so the 
data dropped has improved. The most spended data dropped for AODV when we have applied RSVP is in the 
second of 50 and when we haven’t applied RSVP is in the second of 50.  

So, about DSR we can say that the suggested method cause to decrease and increase the data dropped. Also 
it comes from results that AODV data dropped is shorter than DSR. The effect of suggested method on routing 
protocol is further than AODV.The most spended data dropped for DSR when we have applied RSVP is in the 
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second of 50 and when we haven’t applied RSVP is in the second of 50.

 
Fig. 6. Average data dropped of DSR route, Scenario 1   Fig. 7. Average data dropped of DSR route, Scenario 2. 
 
 

Table 2 
Results. 

Second 
scenario 150 

First 
scenario 150 

Second 
scenario 

100 

First 
scenario 100 

Second 
scenario 

50 

First 
scenario 50 

 

0. 67 0. 55 0. 95 0. 58 0. 53 0. 74 AODV without RSVP 
0. 24 0. 06 0. 28 0. 07 0. 43 0. 13 AODV with RSVP 
4. 83 6. 48 4. 96 5. 87 3. 65 3. 62 DSR without RSVP 
3. 46 5. 15 3. 36 4. 15 2. 4 3 DSR with RSVP 

 

 
Fig. 8. Bar graph of simulation(According to packets per second). 
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Fig. 9. Line chart of simulation(According to packets per second). 
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