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Abstract— Major challenge in the hyper speed networks is to 

handle the traffic along with the congestion to control which 

arises because of number of reasons. Congestion on network 

leads to data transmission delay along with loss of data, 

increased transmission time and performance of the channel. 

In this project the potential of packet scheduling as a means 

to control traffic and improve performance has been 

proposed. The limitation of existing traffic scheduling 

algorithm Weighted Round Robin (WRR) and Deficit 

Weighted Round Robin(DWRR) has been addressed by 

proposing a new hybrid algorithm called as Efficient Traffic 

Scheduling Algorithm which ensures the reliable packet 

transfer between two parties. This proposed algorithm 

improves the Quality of Service by focusing on three 

parameters such as Packet drop ratio, Throughput, Time 

delay. Using this queuing model that take into account the 

nature of traffic, we draw a practical conclusions about the 

expected gains and limits of scheduling. 
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I. INTRODUCTION 

A network is a collection of computers, servers, mainframes, 

network devices, peripherals, or other devices connected to 

one another to allow the sharing of data. An excellent 

example of a network is the Internet, which connects millions 

of people all over the world. 

A wireless local-area network (LAN) uses radio 

waves to connect devices such as laptops and mobile phones 

to the Internet and to your business network and its 

applications. When you connect to a Wi-Fi hotspot at a cafe, 

a hotel, an airport lounge, or another public place, you're 

connecting to that business's wireless network. 

Network is the spine for telecommunication, Wi-Fi 

networks like cellular network. As aftermath of the 

remarkable exploit of hand held gadgets, Mobile Ad-Hoc 

Network (MANET) is a thriving technology in today’s 

scenario. A MANET is a multi-hop temporary proclamation 

network of cell nodes that operates with Wi-Fi transmitters 

and receivers without the assistance of any pre-existing 

network infrastructure. The nodes are equipped to manoeuvre 

freely. Every nodes are self-configuring in nature, this gives 

the node a free will to either stay or leave the network at any 

instance. Every node can participate in the venture of 

transferring the packets. The nodes keep up a correspondence 

through sending packets to distinct nodes within its radio 

range. Routing meet specified standards with a chief function 

in the safety of the entire network. Thus, these operations 

bring several security issues in MANET. The responsibility 

of wireless transmission is resisted by various factors. Packet 

losses attributable to errors in transmission – MANET’s 

expertise higher packet loss attributable to factors like hidden 

terminals that ends up in collisions, wireless channel 

problems (high bit error rate (BER)), interference, frequent 

breakage. 

Congestion control is different than flow control. 

Flow control is a data link issue, and concerns only one sender 

outrunning a single receiver (e.g. a point-to-point link). 

Congestion control is a network layer issue, and is thus 

concerned with what happens when there is more data in the 

network than can be sent with reasonable packet delays, no 

lost packets, etc. Flow control is a local, congestion control is 

global. One means of handling congestion is by using a flow 

control mechanism to reduce the traffic put on the net by a 

particular host, hence the confusion. 

Many design parameters at the data link, network and 

transport layers effect congestion. Setting each of these with 

a mind to preventing congestion helps to eliminate the 

problem. For example, a flooding routing algorithm is fast, 

but generates a lot of redundant packets. Timers in the data 

link layer which are set too tight may cause needless 

retransmission of packets. 

II. RELATED WORK 

Geetika Maheshwari et al, introduced a Mobile ad hoc 

network is a type of ad hoc network that can change locations 

and configure itself. There are number of issues and 

challenges in a MANET. Congestion control is a challenging 

task in MANET. Congestion occurs when the demand is 

greater than available resources. Different types of 

mechanisms have been proposed to overcome the congestion 

in the MANET. Congestion control mechanisms control 

congestion either before congestion occur or after congestion 

actually occurred. 

Dr.K.Rama Krishna Reddy, proposed the 

integration of different network-level functions, including 

routing, administration and security, is basic to the effective 

operation of a MANET nowadays, in MANET mainstream 

researchers manages the issues of QoS and security 

independently. Currently, both the aspects of security and 

QoS influence negatively on the overall performance of the 

network when considered in isolation. In fact, it can influence 

the exceptionally working of QoS and security algorithm and 

may influence the essential requirements in the MANET. 

Robert Chang and Vahab Pournaghsh band 

[2],introduced an Strict priority queuing, weighted fair 

queuing, and weighted round robin are amongst the most 

popular differentiated service queuing disciplines widely 

used in practice. This paper present the design and 

implementation of these three methods in Network Simulator 

3(ns-3). Utilizing our implementations will provide users 

with the opportunityto research new solutions to existing 

problems that were previously not available to solve with the 

existing tools. 
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Teck Meng Lim,Bu Sung Lee[2],Chai 

KiatYeo[3],projected an Deficit Round Robin(DRR) and 

Weighted DRR had shown their ability in providing fair and 

weighted sharing of network resources for network devices. 

However, they are unable to provide fairness in terms of 

waiting time of packets between flows. A new packet-

scheduling scheme Weighted Deficit Earliest Departure First 

Scheduling is proposed. It provides fairness in terms of 

throughput, differentiation in average queuing time and worst 

case queuing time between queues that require different rate 

and delay guarantees. 

III. PROPOSED SYSTEM 

The major challenge in MANET is congestion control and 

quality of service. Due to dynamic topology congestion 

control is a challenging task in MANET. Many approaches 

have been proposed for congestion control in MANET. There 

are various algorithm for congestion control. Weighted 

Round Robin (WRR), is a scheduling discipline in congestion 

control. The basic concept of WRR is that it handles the 

scheduling for classes that require different bandwidth. 

 Network Formation 

 Traffic Analysis 

 Hybrid Algorithm 

 Performance Analysis 

A. Network Formation 

The network is formed and nodes are created. Node is created 

and configured with basic Parameters 

 Mobility 

 Energy 

 Propagation model 

 Antenna Type 

 Traffic type 

 Transmission and Reception Power 

 
Fig. 1: Network Formation 

B. Traffic Analysis 

Network traffic or data traffic is the amount of data moving 

across a network at a given point of time. Network data in 

computer networks is encapsulated in network packets, which 

provide the load in the network. Network traffic is the main 

component for network traffic measurement, network traffic 

control and simulation. 

 
Fig. 2: Analysis of Traffic Rate 

C. Hybrid Algorithm Weighted Round Robin (WRR) 

WRR is a scheduling discipline that addresses the 

shortcomings of PQ and FQ. The basic concept of WRR is 

that it handles the scheduling for classes that require different 

bandwidth. WRR accomplishes this by allowing several 

packets to be removed from a queue each time that queue 

receives a scheduling turn. WRR also addresses the issue with 

PQ in which one queue can starve queues that are not high-

priority queues. WRR does this by allowing at least one 

packet to be removed from each queue containing packets in 

each scheduling turn. At first glance, it may seem that WRR 

is very similar to WFQ. The difference between the two is 

that WFQ services bits at each scheduling turn, whereas 

WRR handles packets in each scheduling turn. The number 

of packets to be serviced in each scheduling turn is decided 

by the weight of the queue. The weight is usually a percentage 

of the interface bandwidth, thereby reflecting the service 

differences between the queues and the traffic classes 

assigned to those queues. 

The limitations of DWRR are, 

 Because WRR is unaware of how different packet 

lengths are scheduled, scheduling can be unfair when 

queues have different sized packets. When one queue has 

mostly small packets while another has mostly big 

packets, more bandwidth is allocated to the queue with 

big packets. 

 Services that have a very strict demand on delay and jitter 

can be affected by the scheduling order of other queues. 

WRR offers no priority levels in its scheduling. 

 
Fig. 3: Weighted Round Robin 

1) Deficit Weighted Round Robin (DWRR)  

DWRR method that uses a deficit counter. A maximum 

packet size number is subtracted from the packet length, and 

packets that exceed that number are held back until the next 

visit of the scheduler. The limitations of DWRR are, 
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 Services that have very strict demand on delay and jitter 

can be affected by other queues by the scheduling order. 

DWRR has no way to prioritize its scheduling. 

 
Fig. 4: Deficit Weighted Round Robin 

2) Efficient Traffic Scheduling Algorithm (ETSA) 

The combination of Weighted Round Robin(WRR) and 

DeficitRound Robin Algorithm(DRR) to improve the Quality 

of Service. Efficient Traffic Scheduling Algorithm will 

reduce the congestion which ensures the reliable packet 

transfer between two parties. The algorithm will reduces the 

congestion in the network. 

D. Performance Analysis 

By enhancing the two algorithm WRR and DWRR, there will 

be increase in performance. 

The parameters of QOS are 

 Throughput 

 Delay 

 Packet drop ratio is increased. 

1) Throughput 

This  is  the  main  performance  measure  characteristic,  and  

most  widely  used. In communication networks, such as 

Ethernet or packet radio, throughput or network throughput is 

the average rate of successful message delivery over a 

communication channel. The throughput is usually measured 

in bitsper second (bit/s orbps), and sometimes in data packets 

per second or data packets per time slot This measure how 

soon the receiver is able to get a certain amount of data send 

by the sender. It is determined as the ratio of the total data 

received to the end  to  end  delay.  Throughput  is  an  

important  factor  which  directly  impacts  the  network 

performance. 

 

 
2) Delay 

Delay is the time elapsed while a packet travels from one 

point e.g., source premise or network ingress to destination 

premise or network degrees.  The larger the value of delay, 

the more difficult it is for transport layer protocols to maintain 

high bandwidths. We will calculate end to end delay. 

 

Delay =    Length/size of data packet 

                                       Bandwidth of Network 

3) Packet Drop Ratio(PDR) 

It occurs when one or more packets of data travelling across 

a computer network fail to reach their destination. Packet  loss  

is  distinguished  as  one  of  the  three  main  error  types   

encountered  in digital communications; the other two being 

bit error and spurious packets caused due to noise. Packets 

can be lost in a network because they may be dropped when 

a queue in the network node overflows. The amount of packet 

loss during the steady state is another important property of a 

congestion control scheme.  The  larger  the  value  of  packet  

loss,  the  more  difficult  it is for transport layer protocols to 

maintain high bandwidths, the sensitivity to loss of individual 

packets, as well as to frequency and patterns of loss among 

longer packet sequences is strongly dependent on the 

application itself.  

PDR =     Number of lost packets 

                                                             X 100 

            Number of packet transmitted 

IV. IMPLEMENTATION 

ETSA a solution that reduces the data traffic in a path by 

regulating the incoming packets with respect to the capacity 

of network resources. Thereby ensuring the reliable data 

deliver and increased Quality of Service in wireless 

networks. 

Network is formed based on the basic parameters 

such as mobility, energy, traffic type. Once the network is 

formed Route is established for packet transmission. TCP is 

used here as the routing protocol. Network Capacity(N.C) is 

fixed to transmit the packet in the network. Traffic flow(T.F) 

is analyzed to check for the congestion. If the Network 

Capacity is greater than the traffic flow the congestion is 

found. ETSA is applied to reduce the congestion with Quality 

of Service(QoS). 

 
Fig. 5: Data Flow 

The Quality of Service(QoS) such as Throughput, 

Delay are improved when compared to WRR and DWRR. 

Packet Drop is reduced in ETSA when compared with two 

algorithms.  
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Fig. 6: Variation of throughput with time 

 
Fig. 7: The relative decrease in packet delivery rate 

V. CONCLUSION 

It overcome the data traffic in a path by regulating the 

incoming packets with respect to the capacity of network 

resources. Traffic flow is regulated with respect to the 

Network Capacity. It provide the efficient path by reducing 

the congestion in the network. It improves the Quality of 

Service in terms of throughput and delay and also reduces the 

packet drop ratio (PDR) with respect to simulation time. 

Finally, it ensures the reliable data deliver and increased 

Quality of Service in terms of throughput, delay and packet 

drop wireless networks. 

VI. FUTURE ENHANCEMENT 

Parameters of Quality of Service such as Packet drop and 

Throughput has been overcame using the Algorithm Efficient 

Traffic Scheduling Algorithm (ETSA). 

 In future, Efficient Traffic Scheduling Algorithm 

(ETSA) will be enhanced by overcoming some parameters of 

Quality of Service such as Jitter and Delay. 

REFERENCES 

[1] Geetika Maheshwari et al, “A Survey on Congestion 

Control In MANET (IJCSIT)International Journal of 

Computer Science and Information Technologies”, Vol. 

5 (2) ,2017, PP- 998-1001. 

[2] Dr.K.Rama Krishna Reddy, “Improved Protocol Design 

With Security And QoSOver MANET”, International 

Journal of Scientific Research in Computer Science, 

2018IJSRCSEIT/Vol. 3/Issue 1/ISSN:2456-3307, PP-

735-739. 

[3] Robert Chang and VahabPournaghshband,” Simulating 

Strict Priority Queuing,Weighted Round Robin and 

Weighted Fair Queuing with NS-3”, International 

Journal on Advances in Networks and Services,Vol 10 

no 1&amp;2,year 

2017,http://www.iariajournals.org/networks and 

services, PP-32-37. 

[4] Teck Meng Lim,Bu Sung Lee, Chai KiatYeo, “Weighted 

Deficit Earliest Departure First Scheduling”, centre of 

Multimedia and Network Technology, School of 

Computer Engineering 0-7803-7788-5/03/$17.00 02016 

IEEE, PP-437-442. 

[5] Ramneek, Patrick Hosein, Wonjun Choi and Woojin 

Seok, “Congestion Detection for QoS- enabled Wireless 

Networks and its Potential Applications”, Journal of 

Communications and Networks, Vol. 18,No.3,June 

2016,PP-513-522. 

[6] Kazuya Nishimura and Kazuko Takahashi, “A Multi-

Agent Routing Protocol with Congestion Control for 

MANET”, Proceeding 21st European Conference on 

Modelingand Simulation, ISBN 978-0-9553018-2-

7/ISBN 978-0-9553018-3-4. 

[7] Dr.DikeD.O,Obiora V.T, EzeC.U,”Improving 

Congestion Control in Data Communication Network 

using Queuing Theory Model”, IOSR Journal of 

Electrical and Electronic Engineering, e-ISSN : 2278-

1676, p-ISSN: 2320-3331, Vol.11,Issue 2 Ver.I(Mar.-

Apr.2016), PP-49-53. 

[8] S.Leemaroselin,”A Review on Congestion Control 

Algorithm in MANET”, International Journal of 

Computer Science & amp; Engineering Technology 

(IJCSET), ISSN:2229-3345, Vol.6 No.04 Apr 2015, PP-

198-204. 

[9] P. Gbyal and H. M. Start, “Start-time Fair Queueing: A 

SchedulingAlgorithm for Integrated Services Packet 

Switching Networks”, IEEE/ACM Trans. On 

Networking, October 2016, 5 (5): pp.690–703. 

[10] B. Dekeris, T. Adomkus, and A. Budnikas, “Analysis of 

QosAssurance Using Weighted Fair Queueing (WFQ) 

SchedulingDiscipling with Low Latency Queue (LLQ)”, 

Technology Interfaces,2006. 28th International 

Conference on Volume, Issue, 2017, pp.507–512. 

 


