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Abstract Wireless networking technology is used to access networks or connect
with other user devices in a wireless medium. Wireless Local Area Network IEEE
802.11g is one of the standards of wireless technology. IEEE 802.11g is a Wi-Fi 3
standard, which was designed in 2003. This has the properties of both 802.11a and
802.11b. This paper analyses the performance of this protocol standard with single
access point. The effects of varying data rates are observed on the delay, media
access delay, queue size, and maximum throughput are analyzed. Simulations were
performed usingOPNET.Alongwith these, the analysis of access points usingHTTP
is done to analyze object and page response time and further voice data analyses were
performed to perceive jitter, packet end-to-end delay (time taken by the packet from
source to destination), traffic sent, and traffic received between the nodes.

Keywords Hyper text transfer protocol ·Wireless local area network · File
transfer services ·Wireless protocol

1 Introduction

Multiple access control (MAC) protocol and physical layer are implemented at
the MAC layer in IEEE 802.11 standard. Infrastructure and ad hoc networks are
supported by this standard. The performance of a wireless network depends on
constraints which includes data rates buffer sizes threshold and throughput.

G. U. Shreelatha (B) · M. K. Kavyashree
Electronics and Communication, JSS Science and Technology, University, Mysore, Karnataka,
India
e-mail: shreelathagu1998@gmail.com

M. K. Kavyashree
e-mail: kavyashreemk@sjce.ac.in

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2023
P. P. Joby et al. (eds.), IoT Based Control Networks and Intelligent Systems,
Lecture Notes in Networks and Systems 528,
https://doi.org/10.1007/978-981-19-5845-8_6

67

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-19-5845-8_6&domain=pdf
mailto:shreelathagu1998@gmail.com
mailto:kavyashreemk@sjce.ac.in
https://doi.org/10.1007/978-981-19-5845-8_6


68 G. U. Shreelatha and M. K. Kavyashree

1.1 WLAN- Physical Architecture

There are two types of architecture for WLAN:
1. Infrastructure less architecture 2. Infrastructure architecture

1. Infrastructure less architecture:
This architecture is the simplest ofWLANconfigurationswhich is an autonomous
WLANand it is also knownas an ad-hocnetwork.This contains a set of computers
grouped with the help of a LAN client adapter. No access point is required in
this kind of configuration. The Fig. 1 below shows this architecture.

2. Infrastructure architecture:
In this type of analysis, there is an access point present. These access points are
connected with a distribution system like ethernet. These access points determine
the cell and also define a confined radius overwhich the network has access.When
a device moves out of one cell to another the connection with the new access
point is made. This whole process is called handover. The architecture is s shown
in the Fig. 2 below.

2 References

In [2], the authors analyze the service availability, network performance, and user connection.
In [11], the authors have used DCF+ method to determine the performance of the network. This

model provides a correct behavior of IEEE 802.11.
In [6], the authors have used opnet simulator to analyze the performance of IEEE 802.11gWLAN’s.

Here they have studied the performance based on the number ofworkstations. Thework is carried
out on mobile as well as stationary stations to get a better understanding.

Fig. 1 Infrastructure less wireless network
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Fig. 2 Infrastructure wireless network

3 Selection of Access Point

3.1 Delay Analysis

Adelay can be described as the time that exists between the time fromwhen the packet
was generated at the source to the time at which the packet reached the destination.
So, in simple words, it’s the time that a packet takes to move in the network. The unit
for this is seconds. This delay can be termed a packet end-to-end delay. This delay
can also be caused due to latency. Latency refers to time taken by the packet from
the required point to the destination. So, if this increases it implies that delay also
increases.

The efficiency of network is determined by how fast the packet reaches the desti-
nation on time. Thus, if delay is minimum then the packet reaches the destination on
time. So minimum delay means an efficient time flow.

3.2 Media Access Delay

This delay is described by the time from when the data reaches the MAC layer until
it is successfully sent out to the wireless medium. This is important because in a
real-time network if the data is not received within the required delay, then the data
becomes useless. This delay should be asminimum as possible to provide an efficient
real-time flow.
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3.3 Queue Size

To study the performance parameters of a computer system queue size is the best.
This will help provide explanations as to some of the issues like bottlenecks or
compromised computer performance caused due to waiting for too long for the data
to arrive.

3.4 Throughput

This is the most important parameter which is used to measure the amount of data
that is transferred from source to destination within the given time frame. This can
also be termed as the capacity of the network in bits per second or data per second.
The throughput of a network helps in understanding the speed of the network.

Throughput gives the data transmitted per second. So if the throughput is high it
can be concluded that the speed of the network is high/.

4 Software Requirement

OPNET simulator is one of the best simulators which provides a higher power and
versatility. Due to its excellent features OPNET is chosen as the simulator. OPNET
SIMULATOR

Opnet stands for Optimized network Engineering Tools which is a network simu-
lator tool that is used to simulate the behavior andperformanceof anykindof network.
Compared to other simulator tools Opnet has better power and versatility. This tool
can be used to simulate a large area network with various protocols. This tool was
built for military usage, but it has grown indefinitely for commercial simulation tools
for networks. Though, it is an expensive software free licenses are available for the
educational process. This tool defines network topology, nodes, and links that form
the network. The processes that take place in a particular node and transmission link
can also be user-defined. Opnet has a vast library set that provides simulation, and
analysis of the network to compare the effect in different scenarios and the IDE of
OPNET is user-friendly which makes the user use it with no issue.

5 Network Design

In this paper, a network is designed in such a way that there is one access point along
with 15 nodes attached to it. The parameters considered here are throughput and
delay.
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Fig. 3 Simulation model structure

The Fig. 3 above shows the network design.

6 Simulation Results

6.1 Delay Study

For the ‘delay’ parameter a study of 4 scenarios is considered and also when the data
rate is increased from 1 to 54 Mbps, the delay decreases. The result shown below
proves that as the data-rate increases the delay decreases. The Fig. 4 shows the delay
comparison.
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Fig. 4 Delay comparison between 1 and 12 Mbps

6.2 Media Access Delay Study

As the data rate raises from 1 to 12Mbps, the media access delay is decreased. Based
on the graphical result shown below it is proved that themedia access delay decreases
with the increase in data-rate.

6.3 Queue Size Study

As the data rate raises from 1 to 12 Mbps, the queue size decreases. Theoretically,
as the data-rate increases, the speed of data transmission from source to destination
increases and the queue decreases. The graph below Fig. 6 proves the same in a
practical scenario.

6.4 Throughput Study

When the data rate is increased from 1 to 12 Mbps the throughput increases. So as
the data-rate increases the number of bits received also Figs. 5 and 6.

Increases thereby increasing the throughput of the system. The graph for the same
is shown in the below Fig. 7.
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Fig. 5 Media access delay

Fig. 6 Queue size comparison between 1 and 12 Mbps
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Fig. 7 Throughput comparison between 1 and 12 Mbps

7 Analysis of Access Point Using HTTP

Object Response time: provides the time that is taken to respond for every individual
inlined object from the HTML page.

Page Response time: provides the time required to regain the entire page with all
the contained inline objects as shown in Fig. 8.

Fig. 8 Object and page response time
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Fig. 9 Traffic is sent and received in the network

Figure 9 shows the traffic is sent and received in the network.

8 Analysis of Voice Application Based on Different
Parameters

1. Jitter study: When two packets start at the destination point say at times t1 and
t2 and reach the destination at a time t3, t4, then the jitter is expressed as jitter=
(t4 − t3)–(t2 − t1) When the time difference at the destination node is less than
that at the source node a negative jitter is formed.
From the above Fig. 10 we can see that different nodes experience different jitter.

This is due to a packet getting queued or delayed anywhere in the network, where
there was no delay or queuing for other packets.

2. Packet end-to-end delay:
Network delay is the delay caused when the sender node gives the packet at RTP
and the receiver gets it at RTP. The encoding and decoding delay is computed
from the encoder scheme and the latter is considered as same as that of the
encoding delay.
From the above Fig. 11, it is observed that the Packet end-to-end delay is different

for different nodes. This is due to variation in delay jitter experienced at different
nodes in the network.
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Fig. 10 Jitter in voice application

Fig. 11 Packet end-to-end- delay in Voice application

3. MOS Value: This gives the quality of voice and video sessions.
From the above plot, we can see that the MOS value for voice applications varies
for different nodes due to variations in jitter, latency, and packet loss are shown
in Figs. 12, 13 and 14.
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Fig. 12 MOS value of voice application

Fig. 13 Traffic received in voice application (bytes/sec)
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Fig. 14 Traffic sent in voice application (bytes/sec)

9 Conclusion

In most of the research, the performance was analysed based on the number of
workstations in the network. However, here in this paper the discussion is made on a
wireless network based on various parameters. The paper here shows the design of the
wireless network. The major challenges in such types of the network include delay,
media access delay, queue size, and throughput. From simulations performed, the
observations clearly show that when data rate is changed it effects other parameters
also. From the results one can observe that when the data rate is raised the delay,
Media access delay, and Queue size decrease whereas the throughput increases. This
indicates that the data is delivered accurately and efficiently. Some of the parameters
likeMOS value, jitter, and packet end-to-end delay of Voice application are observed
and found that they are interdependent.
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