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ABSTRACT 

The development and need of distributed data and multimedia 

applications are growing rapidly in Internet. Some common examples are 

Video conferencing, Internet telephony, File transfer, On-line games; Internet 

based banking, Email distributions, News updates and E- business. High 

quality delivery of data requires high network bandwidth.  Moreover, the best 

quality of service is required to communicate the desired information across the 

IP network for these application-oriented operations. The special characteristics 

of these multimedia and data applications place a number of requirements on 

the IP network. The requirements are in terms of throughput, packet loss, and 

delay.  Further, the deployment of these applications increases the percentage 

of dynamic varying traffic in the Internet resulting in congestion and starvation 

of TCP traffic. Such an effect in Internet results in multiple packet losses, low 

throughput and low delay leading to a congestion collapse. Internet multimedia 

and data applications cannot tolerate such performance degradation due to 

congestion. Congestion has to be handled efficiently that keeps the IP network 

in a stable state to accommodate varying traffic with high performance. Hence 

congestion has to be prevented by implementing a proactive approach i.e 

Congestion Preventive technique that keeps the IP networks in a stable state to 

accommodate varying traffic.  

In IP networks, congestion can be detected and prevented at the network 

level (i.e.) at the Router level. Each router uses a finite buffer maintained in a 

queue fashion for the packets to be stored and transmitted. As a result, in case 

of heavy traffic, router gets congested and further congestion collapse is likely 

to occur. Packet drops at the routers implicitly indicate congestion to the end 

sources in the network for it to adjust accordingly the sending rate or window 

size. 

 Now-a-days Internet applications with dynamically varying load floods 

the Internet routers with data that requires efficient Queue management 

mechanisms. Active Queue Management (AQM) is introduced as a congestion 
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preventive approach that drops packets before buffer becomes full using 

congestion indicators like queue length and input rate. These schemes are based 

on congestion metrics like Queue-length, Load, both Queue and Load and other 

parameters like Loss rate. Further some of these schemes also use flow 

information along with various congestion metrics to analyze and control the 

congestion in routers more accurately. Considering these factors, AQM 

schemes are categorized based on congestion metrics without flow information 

and with flow information. The existing AQMs do not achieve all the required 

QoS of Internet routers that are flooded with dynamically varying traffic. 

Therefore it is proposed to introduce a method that tries to achieve the required 

QoS of Internet routers with the flooded data. 

This thesis presents an Active Queue Management policy as a Router 

based mechanism for early detection and prevention of congestion inside the 

network to steer the overall performance of the dynamically varying traffic in 

IP Networks.  The main objective is to steer Active Queue Management 

algorithms with respect to high link utilization, restricting disproportionate 

bandwidth usage, minimum delay and queue loss, stabilized and moderate 

network queues to achieve a better QoS by preventing congestion in a 

dynamically varying traffic in IP networks. 

The performance of the existing algorithm AutoREDwithRED is 

improved to handle and provide better QoS for dynamically varying traffic in 

IP networks. The improvement to the AutoREDwithRED AQM is in terms of 

fairness in case of TCP and non-TCP flows. The entire contribution is 

discussed in four phases. The Phase-I uses the flow information to bring 

fairness. Tracking of this information results in increased in fairness, but does 

not show high improvement in terms of packet drop rate. The packet drop rate 

depends on the maximum queue threshold maxth. Therefore to control the 

packet drop rate and remove the parameter tuning problem, the parameter maxth 

is set as dynamic rather than as constant in the subsequent Phase - II. 
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Further to improve response or adaptability of the AQM to the 

dynamically varying load, input rate is introduced as a secondary congestion 

metric. The methodology in Phase-III brings in a better adaptability to AQM to 

the varying load and stable moderate queue sizes. To show a better 

performance in terms of link utilization and queuing delay, the load factor is 

introduced in the subsequent Phase – IV. The methodology adopted in Phase 

IV updates the packet drop probability. Updating the packet drop probability 

projected a better link utilization and minimum queuing delay. 

The proposed AQM projects a better utilization with an improvement in 

the range 0.68% – 1.1% with respect to AutoREDwithRED for dynamically 

varying load. The stability of average queue size steers betterment between 

12.99% and 35.74%. The packet drop rate is controlled for varying input 

around 3.38% to 6.1%. It shows a better fairness in values between 2% and   

24% in case of moderate input traffic rate. 

FLoadAutoRED AQM predicts incipient congestion timely and 

accurately with the help of two congestion factors, the queue size and input rate 

with the flow information. It projects smaller queuing delay with a higher 

utilization. It also has a stable queue size and robustness to variation in traffic 

load. The proposed scheme periodically monitors the link load and determines 

the capacity, load factor and queue length to detect the incipient congestion 

early and calculates the packet drop probability. Finally the proposed scheme 

guarantees the desired performance of dynamically varying traffic in IP 

Networks. 
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