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ABSTRACT  

 Networking is a domain which deals with interconnection of several systems 

through which the data can be communicated between each other. The performance of any 

network mainly dependent on topology what we have chosen at the time of network 

construction. There were various types of topologies available based on their structure of 

representation, in which mesh or hierarchy topology is one which was mainly used by all real 

time companies. Ad hoc networks are one among the best network where the data will be 

communicated through wireless region. As the ad hoc network mainly supports for routing there 

are some problems that occur by using the ad hoc networks like im-proper assignment of system 

bandwidth for sending packets, allocation of bandwidth during packets communication and so 

on. These two problems lead to poor quality of service during ad hoc communication. So in this 

paper we have implemented a topology transparent scheduling (TTS) as a medium access control 

for achieving QoS support. In this paper we have implemented two methods like BWE 

(Bandwidth Estimation) & BWA (Bandwidth Allocation), where BWE is used for estimating the 

bandwidth for sending packets based on receiver’s system capability and BWA is used for 

allocating the bandwidth to the packets that are to be transferred. As we are using topology 

transparent scheduling as medium access control for routing in ad hoc networks the BWE and 

BWA will be changed for each and every node based on data they have chosen and system 

capabilities. As an extension we have also implemented multi router concept in the place of 

single router communication in ad hoc networks, so that this will avoid the delay and packet loss. 

Also we have implemented FCFS as an extension for scheduling in the network as there may be 

many nodes communicate with each other at a time so this FCFS acts a major role in giving 

priority for the nodes. By conducting various experiments of this proposed new mechanism we 

have finally came to a conclusion that this new approach provides QoS routing in ad hoc 

networks. 
  

Key Words: Quality of Service, Routing, Single Hop Communication, Multi Hop 

Communication. 
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I. INTRODUCTION 
 

Network is an interconnection of various systems in order to transfer the data from one 

system to other. Generally networks are classified into various types based on the usage and 

configured which can be clearly shown from Figure 1. Client-Server network is one among the 

various types of networks, where a client will always sends a request and server will always 

generates a response. Interactivity is the major performance factor for any type of network 

including client-server architecture. Here the client will have a facility to connect to the server 

from any location to interact with each other for data transfer. 

 

 
 

   Figure. 1. Represents the Architecture of an ADHOC Network. 

 

Now a day’s, Adhoc networks plays a very important role in small and large scale 

organizations, especially it carries with it wireless devices (called nodes hereafter) which will 

communicate with one another while not the help of a set infrastructure. As such, they're well 

matched to create radio property at anytime and anyplace. Adhoc networks are employed in 

several applications. Among those applications, military or emergency operations might demand 

quality-of-service (QoS) support for effective communication. Therefore, flows in circumstantial 

networks are usually classified into 2 types:  

 

1. QoS flow and 

2. Best Effort (BE) flow. 

 

For QoS flows, the traffic is delivered to the destination in a timely manner by QoS 

routing. For BE flows, however, there is no guarantee regarding whether or not and once a 
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packet can be delivered. Though there exist several QoS routing metrics, such as those delineate 

in this paper considers information measure as the QoS routing metric as a result of a 

information measure guarantee is generally one in every of the foremost vital needs for effective 

communication [1]. 

 

The ability of a QoS routing protocol to supply QoS support is heavily obsessed with 

however well channel resources are managed by a medium-access-control (MAC) protocol. 

MAC protocols can be classified into 2 completely different classes according to the 

programming of their transmissions. The primary class includes contention-based Mac protocols, 

which permit nodes to contend for transmission. Corrupted transmissions (collisions) are 

potential during this class, and also the IEEE 802.11 customary [2] is a well-known example. 

Though the 802.11 mac protocols is wide used, its contention-based nature makes it tough to 

reserve information measure, that is commonly fascinating for period of time multimedia system 

traffic like streamed voice or video. In [3], the IEEE 802.11 Task cluster E (802.11e) has 

outlined enhancements to the original 802.11 mac protocol to supply QoS support. 

 

However, it had been not designed for multihop networks that are addressed during this 

paper [5], [6]. The second class includes schedule based MAC protocols, wherever every node 

contains a sure set of slots in which it's allowed to transmit. Researchers have developed many 

schedule-based mac protocols for circumstantial networks [4].  In contrast to contention-based 

mac protocols, schedule based MAC protocols are probably higher suited to fulfil  QoS 

requirements by reserving information measure and by following the resulting transmission 

schedule. 

 

Schedule-based mac protocols may be classified into 2 categories: topology-dependent 

planning (TDS) and topology-transparent planning (TTS) [7]. TDS concentrates on finding 

conflict-free planning and maximising system performance victimisation constellation info. This 

type of protocol has been adopted in IEEE 802.16 Mesh mode: coordinated distributed planning 

(CDS) [8], [9] and the enhanced CDS, i.e., collision-free CDS (CF-CDS) [10]. Although these 

TDS algorithms will acquire sensible performance, their obvious deficiency is that, once the 

constellation changes, the previous transmission schedules expire, and new schedules should be 

generated. In distinction, TTS doesn't need any topology info to perform transmission planning 

and can guarantee every node has a minimum of one collision-free transmission slot for any 

(one-hop) neighbor in each schedule (i.e., single-hop QoS support) while not the overhead as a 

result of the recomputation of transmission schedules. Motivated by the benefits of TTS, this 

paper styles a QoS routing protocol victimisation TTS because the underlying mac protocol for 

unintended networks. To the simplest of our information, this paper is that the initial to style a 

QoS routing protocol victimisation TTS because the underlying mac protocol. 

 

II. BACKGROUND KNOWLEDGE 

 

In this section we mainly discuss about the background work that was carried out in 

achieving the quality of service in an Adhoc or wireless mesh networks. Also we will discuss 

about the MAC protocol and its various types. 
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A. Multi Hop Routing 

 

Multi Hop routing is the process of sending data or signals through a multi stops instead 

of sending all the data through a single long path. As we all know that if we use a single hop 

routing for  transmission of data from a specific source node  to a valid  destination node, there 

may occur some failures during transmission at the intermediate level, so this in turn leads to 

data loss. So this was one of the main reasons while multihop routing is mandatory for sending 

data from source to destination. In this paper we are using TTS as the medium access control for 

transferring data from valid source to destination node, this doesn’t require the complete 

information about the topology which was been in use, but it requires some additional 

information like how many nodes are participating in this routing and how many ways are 

available from the source to destination. 

 

 
 

Figure. 2.  Represents the Architecture of an Multi Instance Repository  

 

From the figure 2, we can clearly get an idea that multi hop routing or Multi instance 

repository is a process of having multiple routers or multiple intermediate nodes through which 

data can be sent from all the ways instead of sending through single way. In the above figure, we 

can clearly get an idea that there was a central computer which is guided mainly by a 

coordinator.The coordinator in turn has a connection with routers and end devices. The end 

devices are those which are used to connect with one another in order to transfer the data or 

signals from one another. 

 

And one more important factor that supports the multihop routing is during the 

transmission of data from source to destination, the maximum number of interference nodes will 

be keep on changing due to its inherent mobility of  nature. So if there was any node changes its 

position during data transfer it can be replaced with the other node which is readily available 

within the transmission range. That is the reason why we have opted or motivated mainly for 

using multi hop routing in wireless sensor or adhoc networks. In the above figure 2, we can 
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clearly find out the adhoc network without multihop and with multihop. By that example we can 

clearly get an idea that multihop gives best result while routing. 

 

B. Access Media for Quality of Service Routing 
 

Generally an access media is that which clearly tells about the way how the data should 

be transferred. This is also represented as a controller between source and destination at the time 

of data sharing. Generally the access medium for QoS Routing can be categorized into two types 

based on the functionality. They are as follows: 

 

a) MAC- Unaware QoS routing 

b) MAC-Aware QoS Routing 

 

MAC-unaware QoS routing mainly focus on the concept like QoS support at the network 

layer and is not tuned to a particular MAC layer. As network layer is very important for data 

transfer, so this mac-unaware integrates network layer during the data transfer to achieve the 

QoS support during routing. On the other hand MAC-aware QoS routing deals with QoS 

provisioning by adding MAC awareness to routing decisions. Researchers have attempted to 

incorporate MAC in the design of QoS routing. So by using this message transmission and 

communication cost is very less compared with other type of routing. So this is the main reason 

why we have used mac-aware QOS routing in our current paper. 

III. FIRST COME FIRST SERVED SCHEDULING ALGORITHM 

 

In this section we will mainly discuss about the FCFS scheduling algorithm as that was 

implemented as an extension in this current paper. This FCFS is mainly used in order to schedule 

the CPU allocation time based on the first come request serve’s as first response. 

 

In computing, scheduling is a process to assign CPU resources in order to complete the 

work. The work may be like allocation of resources such as threads, processes or sometimes 

other resources like hardware resources such as processors, network links or cards. There are 

many types of scheduling methods available based on their individual functionality. One among 

the best of all scheduling algorithms is FCFS, which was used in this current paper. 
 

First-come, first-served (FCFS) – sometimes first-in, first-served and first-come, first 

choice – is a service policy whereby the requests of customers or clients are attended to in the 

order that they arrived, without other biases or preferences. The policy can be employed when 

processing sales orders, in determining restaurant seating, on a taxi stand, etc. In Western 

society, it is the standard policy for the processing of most queues in which people wait for a 

service that was not prearranged or preplanned. 

 

Advantages of FCFS Scheduling 

1. As there is no need of assigning context switches for each and every new request in this 

FCFS, a lot of scheduling overhead is minimal. 

https://en.wikipedia.org/wiki/Computing
https://en.wikipedia.org/wiki/Central_processing_unit
https://en.wikipedia.org/wiki/Policy
https://en.wikipedia.org/wiki/Customer
https://en.wikipedia.org/wiki/Consumer
https://en.wikipedia.org/wiki/Bias
https://en.wikipedia.org/wiki/Sales
https://en.wikipedia.org/wiki/Restaurant
https://en.wikipedia.org/wiki/Seating
https://en.wikipedia.org/wiki/Taxi_stand
https://en.wikipedia.org/wiki/Queue_area
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2. Since context switches only occur upon process termination, and no reorganization of the 

process queue is required. 

3. By using this FCFS,throughput can be low, since long processes can hold the CPU 

4. As the FCFS will not be terminated by any new process, the turnaround time, waiting 

time and response time can be high based on the size of data. 

5. No prioritization occurs, thus this system has trouble meeting process deadlines. 

6. The lack of prioritization means that as long as every process eventually completes, there 

is no starvation. In an environment where some processes might not complete, there can 

be starvation. 

7. It is based on Queuing 

 

In this application, as we are using a multi hop routing, there will be multiple routers as 

well as multiple clients interact with server in order to process their request. At some situations 

more than one client may be connected with server at a time for processing their data transfer 

request. At that time the FCFS acts as a main scheduling algorithm in receiving the entire data 

request and process the requests based on first come first server policy. 
 

IV. PRELIMINARIES OF PROPOSED PAPER 

The following are the list of tabular notations that are used in the proposed paper. They 

are as follows: 

 
 

In the above table we can find the notation along with the definitions for each and every 

attributes that are used in the paper. 
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V. PROPOSED UNIQUE TOPOLOGY TRANSPARENT 

SCHEDULING 

 

In this section we mainly discuss about the proposed unique topology transparent 

scheduling algorithm which was used in this current paper. The algorithm what we use in the 

proposed paper is mainly deals with achieving quality of service. 

 

TTS was first introduced by Chlamtac and Farago for adhoc networks and can be 

classified into two types: trivial TTS and nontrivial TTS. Trivial TTS is a pure TDMA working 

mode for the whole system without any transmission collision, i.e., each node is assigned an 

exclusive slot for transmission in each schedule. With this TTS, the number of slots in each 

schedule should be equal to the total number of nodes in the system. This scheduling algorithm is 

easy to implement but may have poor system performance because it does not make use of the 

spectrum reuse capability of multihop networks. Another way to implement TTS (i.e., nontrivial 

TTS) is to guarantee minimum performance (i.e., collision-free slots) for each node in each 

schedule while allowing occasional occurrence of transmission collisions. 
 

NOVEL BANDWIDTH ALLOCATION ALGORITHM 

 

This is the proposed algorithm which mainly deals with allocation of bandwidth based on 

the source and destination nodes available RAM capacity. As the network is heterogeneous all 

nodes will not have the same capability, so with this method we can able to estimate the 

bandwidth for each and every node separately during data transmission. So the allocation of 

bandwidth is a major important factor for achieving QOS. 
 

 

Steps for Bandwidth Allocation Algorithm 
 

Steps 1: Once the BWE is estimated for a set of available free slots from source to destination, 

the BWA should be done for the data which is to be transferred. 
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Step 2 :  Here Node I is the source  which want to allocate b D-Slots that is number of systems 

that are available free with work load, then he need to choose a path with all these D-slots (I.e 

Path with all participating nodes). 

 

Step 3: The bandwidth allocation will be done always in ascending order I.e Stars with lower 

bandwidth for the initial node and later on with higher bandwidth based on each and every 

individual node capability. 

 

Step 4:  Here T is the time slice for each and every data packet which is transferred from one 

node to other. 

 

Step 5: This BWA  doesn’t follows TDMA as of TDS because this is dynamic in nature. 

 

Step 6: Once after receiving all the data packets through various intermediate nodes the receiver 

sends an acknowledgement to the sender to tell that all packets have been received in a certain 

time period. 

 

 

I.e   BWA        =                      Total Size of Input File 

                                   __________________ 

                                 RAM Capacity (Free Space) 

 

 

From the above equation we can clearly get an idea that bandwidth estimation and 

bandwidth allocation will changes for each and every node individually based on the system 

available free space as well as based on individual input files they choose for sending. 

 

 

VI. IMPLEMENTATION MODULES 

After a deep analysis of the system requirements the project has been developed by 

getting divided into the following 4 modules. Implementation is the stage of the project when the 

theoretical design is turned out into a working system. Thus it can be considered to be the most 

critical stage in achieving a successful new system and in giving the user, confidence that the 

new system will work and be effective. The implementation stage involves careful planning, 

investigation of the existing system and it’s constraints on implementation, designing of methods 

to achieve changeover and evaluation of changeover methods. 

 

a) Client – Server Module 

b) QoS – Routing Module 

c) BWE and BWA Module 

d) TTS Scheduling Module 

 

Now we can discuss about these details in detail. 
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Client-Server Module 
 

In this module we mainly develop a client server architecture where there are many 

clients resides in this application but of only one server. Here the clients will send the data by 

selecting or uploading the file which they want to send to the server. Here the server will 

receive all the packets that were sent by the different clients in a mesh networks. 

 

QoS Routing Module 

 
Quality-of-service (QoS) support for effective communication flows in ad hoc networks 

can be generally categorized into two types: QoS flow and best effort (BE) flow. For QoS flows, 

the traffic can be delivered to the destination in a timely manner by QoS routing for BE flows, 

however, there is no guarantee about whether and when a packet will be delivered. Although 

there exist many QoS routing metrics, such as those described in, this paper considers bandwidth 

as the QoS routing metric because a bandwidth guarantee is generally one of the most critical 

requirements for effective communication. The ability of a QoS routing protocol to provide QoS 

support is heavily dependent on how well channel resources are managed by a medium-access-

control (MAC) protocol.MAC protocols can be categorized into two different categories 

according to the scheduling of their transmissions. The first category includes contention-based 

MAC protocols, which allow nodes to contend for transmission. Corrupted transmissions 

(collisions) are possible in this category, and the IEEE 802.11 standard. 

 

BWE and BWA Module 

 
In this module we will estimate the bandwidth for each and every packets what we are 

going to send from individual clients to server. As our application is wireless and Adhoc, all the 

systems are heterogeneous in nature. So there was a need to estimate proper bandwidth for each 

and every data that is been send by individual clients. The bandwidth is estimated based on 

individual RAM availability of each system (BWE). Once the bandwidth is estimated then the 

server should be allocate the estimated packets to individual sub-routers based on the 

preference of router availability. This process is known as Bandwidth Allocation (BWA).The 

combination of BWE and BWA in turn leads to Best Effort (BE). 

 

 

VII. CONCLUSION 

In this paper, we have implemented for the first time the new technique by joining TTS 

along with BE in order to achieve the quality of service in a data communication between adhoc 

networks. In this paper inorder to achieve the concept like quality of service, we have derived a 

two sub concepts like BWE and BWA, where these two will leads to Best Effort. So by 

combining all these primitives we have achieve the QoS during routing in adhoc networks, and 

our simulation results clearly tells that  our proposed concept is best suited in order to achieve 

the QOS during routing in adhoc networks. 
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