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Abstract
Today’s modern world is very much dependent on IP (Internet 
Protocol) Network services. Queuing is one of the vital 
mechanisms in traffic management systems. As a part of 
resource allocation mechanism each router in the network 
must implement some queuing techniques that govern the 
packets transmission while waiting in the queue. The (Weighted 
Fair Queuing (WFQ), Priority Queuing (PQ) and Fair Queuing 
(FQ) are most prominent techniques implemented in the router. 
This paper gives a comparative analysis of WFQ and Priority 
Queuing for different Types of Services (ToS). A study has been 
carried out on end to end delay and throughput by using OPNET 
simulator. The simulation result shows that WFQ technique 
has low delay and maximum throughput than 
PQ. This shows WFQ provides better performance than the 
priority queuing in IP networks. 
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I. Introduction
Demands for different Types Of Services (TOS) like Voice over 
Internet Protocol (VoIP) and video streaming are continuously 
increasing in today’s commercial world. Certain Quality of 
Services (QoS) like bandwidth and delay requirements is used 
to characterize the traffic of these applications. The routers 
in the network have a limited amount of network resource 
like buffers and bandwidth which needs to be shared among 
many different users and control the traffic flows to maximize 
the performance. Queuing techniques like Weighted Fair 
Queuing (WFQ), Priority Queuing (PQ) and Fair Queuing (FQ) 
are used to control the traffic flows among the routers. This 
paper provides a comparative study on analyzing end to end 
delay and throughput for WQF and PQ.

II. Survey of Related Study
Different queuing techniques like FIFO, PQ and WFQ are applied 
to the received traffic between nodes [1]. The received traffic 
and dropped traffic between two users or nodes for different 
services like FTP, Video and VoIP are analyzed in [2]. The traffic 
dropped and received in three different networks by considering 
one ToS is analyzed in [3].

III. Problem Statement and Main Contribution
Which of the two queuing mechanisms (WFQ and Priority 
Queuing) provides low delay and higher throughput in IP 
networks for video streaming in different type of services? 
WFQ provides minimum delay and maximum throughput for all 
ToS, while PQ provides the same for only few ToS which having 
high priority. Weights can be set in terms of providing fairness 
with the bandwidth for different ToS. In WFQ, each queue is 
assigned with some weight. The bandwidth is fairly distributed 
among the queues of different weights. So the packets with less 
weight cannot be dropped, then all packets are delivered to the 
receiving node without much delay to improve the throughput. 

The performance comparison is implemented by using OPNET 
simulator in windows environment.

IV. Problem Solution
The network setup is presented in fig. 1, which shows two 
routers connected using PPP DS1 link and the routers and 
the nodes are connected by 10Base_T bidirectional links. 
The speed between switch and router is 2.4 Mbps and speed 
between the routers is 2 Mbps. So, in this way a bottleneck 
is created between the routers. The following parameters are 
considered for simulation in OPNET:

Queue sizes (100,90,80,70,60,50,40,30)• 
Eight priority levels (0-7)• 
Weights of the queues (1,10,20,30,40,50,60,70)• 
Eight type of services (Best effort, Background, Standard • 
traffic, Excellent best effort, Streaming traffic, Interactive 
multimedia, Video interactive, Reserved)

Fig. 1: Network Diagram

Fig. 2 shows a comparison between of throughput in WFQ with 
different priority levels. Taking a closer look at fig. 2, it can 
be seen that Interactive multimedia has a high priority and 
maximum throughput when compared to all ToS in WFQ. 

Fig. 2: Comparison between throughput in WFQ with different 
priority levels
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Comparison of end to end delay in WFQ with different priority 
levels are presented in fig. 3. Taking a closer look at fig. 3, it can 
be noted that best delay has a highest delay then eventually 
delay decreases for the immediate ToS in WFQ. 

Fig. 3 : Comparison between End to End Delay in WFQ with 
different priority levels

Fig. 4 shows a comparison of end to end delay in PQ with 
different priority levels. In PQ best effort data are totally dropped 
and delay is approximately zero and for the standard type of 
service delay reaches about 5 sec, which can be observed 
from fig. 4. 

Fig.4 : Comparison between End to End Delay in PQ with 
different priority levels

Comparison of throughput in PQ with different priority levels 
are presented in fig. 5. Taking a closer look at fig. 5, it can be 
seen that the best effort throughput is zero and the standard 
ToS has increasing throughput in PQ.

Fig. 5 : Comparison between throughput in PQ with different 
priority levels

V. Conclusion
This paper shows the performance evaluation and comparison 
of two different queuing techniques namely WFQ and PQ. The 
end to end delay and throughput of WFQ and PQ are examined 
in different networks and the simulation results shows that 
WFQ gives a better performance when compared to PQ in real 
time application such as video streaming. This work can be 
extended by implementing in different scenarios considering 
HTTP and FTP.
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