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Using the NS2 network simulation tool to teach the “wireless network” course can enhance students’ understanding of wireless
network protocols through visualization and can also improve students’ ability to analyze problems hands on. We built a
multimedia wireless network modularized English teaching platform based on NS2 simulation software; made full use of the rich
components and network resources provided by NS2 to achieve a high degree of code reuse and reduce the time for developing
simulation codes; designed the overall framework of this multimedia wireless network modular English teaching platform based
on the B/S structure; and solved the weight coeflicient and importance value of the learning input evaluation index, based on the
feedback elite teaching optimization algorithm, the improved teaching formula, the increase in the number of exchanges, and the
improvement in the learner’s performance. The experimental results show that the LEACH and LEACH-C protocols of the
clustered NS2 simulation software have more surviving nodes most of the time, which indicates that the clustering routing

protocol has better performance.

1. Introduction

Modular-based teaching focuses on every student as an
individual with respective specific propensity and interest.
The goal of the module is to help every student to think on
their own by allowing every student to have his/her indi-
viduality. The assessment of student learning primarily fo-
cuses on the knowledge and domain of learning in a
particular domain. The learning applies to school- and
college-level students. The learning methodology applies to
the outcome received from the classification group. The best-
designed modules are well versed and defined for learning
results; still, they have potential towards failure where im-
provement policies are used to support the learners in a way
in the context of the required learning outcome(s). The use
of the package takes into account its special features and
agrees that students perform it at their personal pace. This is
the reason why individual learning is more at the individual
pace (own). Independent learning is a type of learning where
an individual is made to think of, autonomously act on, and

persuade studies on their own. It is irrespective of the same
level(s) of upkeep you take from a perspective teacher at the
school.

The essential module components are the following:

(i) Rationale: gives an overall description of the module
with an explanation of whether the learner should
study or not.

(ii) Objectives: the desired results of the module.
Normally, it is taken as a behavioral term or per-
formance terminology.

(iii) Entry test: determines whether a learner has got
prerequisite knowledge skills required for entering
into the module.

(iv) Multimedia materials: an extensive range of media
is utilized so that the learners may actively involve
and utilize their intelligence.

The “wireless network” course mainly explains wireless
network-related technologies, including introducing a large
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number of wireless protocols. After teaching practice, we
found the following problems in the course of teaching [1]:

(1) The content of the course mainly involves many
network protocols and algorithms. The content of
the protocol is relatively abstract and tedious.
Generally, it can only be analyzed theoretically and
cannot use experimental methods to gain perceptual
knowledge. Although the slides in the teaching
method can provide a specific animation effect, the
effect on improving the teaching effect is not
apparent.

(2) Most of the network protocols and algorithms
explained in the course are difficult to simulate under
the traditional experimental environment or the cost
is too high to affect the teaching effect. The technical
content involved in the course is relatively new, the
experimental equipment is expensive, and ordinary
colleges and universities do not have the conditions
for actual experiments. Even if a real network en-
vironment can be obtained, there are many influ-
encing factors in this nonideal scene, and it is
difficult for students to understand the real effects of
various factors [2].

(3) Traditional teaching methods often simply introduce
the process of the agreement and the meaning of
each field in the agreement, making it impossible for
students to integrate the knowledge learned in
various professional courses [3]. Students report that
after the exam, they often only remember a few
professional words and do not know the practical
application of the course knowledge.

Using network simulation technology is an effective way
to solve the above problems. Network simulation is to use
computer technology to construct network topology and
realize network protocol to simulate network behavior [4]. It
can obtain specific network characteristic parameters and
then conduct research and analysis on network perfor-
mance. At present, the well-known network simulation
software mainly includes commercial software, such as
OPNET and QualNet, and open-source software, such as
NS2. Among them, the free NS2 integrates a large number of
typical wired and wireless network protocols at each layer.
At the same time, NS2 has powerful secondary development
capabilities and event-driven features that are scalable and
easy to configure and program. It makes NS widely used in
education and scientific research. In terms of education, the
use of NS2, especially the animation demonstration of the
Nam tool, can clearly and profoundly demonstrate the
running process of the network protocol to the students.

Through NS2 teaching, students can intuitively see the
behavior of network protocols, understand the impact of
various environments or other factors on the network, and
also understand the advantages and disadvantages of various
strategies by comparing demonstrations and tracking sim-
ulation results. This article introduces the working principle
and basic characteristics of NS2, summarizes the basic
process of NS2 in “wireless network” teaching, and analyzes
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the advantages of applying NS2 in “wireless network” course
teaching. It mainly focuses on the construction of a modular
English teaching platform for multimedia wireless networks
and gives typical teaching cases.

2. NS2 Simulation Software and Its
Application in Wireless Network Teaching

NS2 network simulation software NS is a free software
simulation platform with open-source code for network
technology. Researchers can use it to easily develop network
technology. And today, the modules it contains have been
very rich, involving almost all aspects of network technology
[5]. Therefore, NS has become a kind of network simulation
software widely used in academic circles. Among the aca-
demic papers about network technology published at home
and abroad each year, the most use of NS is to give simu-
lation results, and the research results obtained by this
method are also generally recognized by the academic
community. In addition, NS can also be used as a teaching
aid tool and has been widely used in the teaching of network
technology.

In the process of teaching application, it is necessary to
make full use of the characteristics of NS2, that is, making
full use of the rich components and network resources
provided by NS2. NS2 has provided various network pro-
tocol components from the MAC, data link layer to the
application layer, and only a slight modification can meet the
teaching of various protocols and network concepts in the
current network teaching. In addition, on the Internet, the
majority of NS users provide a large number of simulation
examples, some of which can even be used directly for
teaching. The object-oriented characteristics of NS should be
fully utilized to achieve a high degree of code reuse and
reduce the time for developing simulation code [6]. The
specific steps of applying NS2 network simulation software
in the teaching of “wireless network” are as follows:

(1) Install NS2. NS2 was developed on UNIX systems, so
the best platform for installing NS2 should be UNIX
and Unix-like systems. Of course, NS2 can also be
installed and run under the Windows system. Install
a Linux-like platform Cygwin in the Windows sys-
tem, and then install NS2 and its related extended
protocols on Cygwin.

(2) Seriously analyze the difficulties and key issues in the
course teaching, and study the ways to facilitate
students’ understanding. For example, when intro-
ducing the concept of packet switching, Nam ani-
mation is used to demonstrate the network operation
process; when introducing ad hoc routing protocol,
rationally design different simulation data (different
link bandwidth, delay and loss strategy, etc.) and
different protocols for simulation. Then, use the
chart tool to analyze the simulation results and il-
lustrate the performance, advantages, and disad-
vantages of different protocols in different network
environments in a graphical manner.
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(3) Before the simulation, we must first analyze which level
the simulation involves. Corresponding to the split
object model of NS2, NS2 simulation also has two
levels: one level is based on Otcl programming, through
Otdl script programming, using existing NS2 elements
to achieve simulation without modifying the kernel
source code of the NS2 platform, which is easier to
implement, and the other level is programming based
on C++ and Otd, that is, using the interface of Otcl and
NS2, writing C++ programs, and then recompiling
NS2 to add new functions. For example, adding a new
protocol module to achieve the simulation of new
functions, this level of simulation is more difficult [7].

The NS2 network simulation process is shown in
Figure 1.

(4) Write Otcl scripts. There are many protocols in-
volved in the “wireless network” course, and the
simulation code writing workload is very large. To
improve efficiency, you can make full use of the
modular features of Otcl scripts. First, write a script
template, and other simulation codes can be mod-
ified under this template. It is also convenient for
students to refer to when doing experiments [8].

The Otcl script template of a wireless network is
generally divided into the following steps:

(i) Configuration scenarios: network topology
diagram, transmission event file, node move-
ment file

(ii) Create simulator objects and topology map
objects and specify trace files

(iii) Create an object
(iv) Node configuration: specify each layer proto-
col, tracking method, and so on

(v) Create a node: specify the node address,
physical location, and so on

(vi) Define agent
(vii) Connect the node and its agent, connect the
agent and transmission type, and connect the
agents of both parties
(viii) Start to transmit data
(ix) Determine the start and stop time of the event
(x) Run NS simulation

(5) Use awk, gnuplot, xgraph, and other tools provided
by NS2 to analyze the data generated by the simu-
lation. Usually, in NS2 simulation, the main focus is
on the statistics of communication and data packet
loss. The meticulous design of typical simulation
statistics plays a very important role in teaching.
Through examples, we can understand the teaching
effect of simulation design and at the same time
improve the students’ ability to observe and analyze
problems [9].

NS can simulate various IP network environments and
realize the simulation of many network protocols, such as
TCP, UDP, and data source generators (e.g., FTP, WWW,
Telnet, Web, CBR, and VBR). NS can also simulate routing

queue management mechanisms, such as Drop Tail, RED,
and VBR, and implement Dijkstra and other routing al-
gorithms [10]. In addition, NS can implement multicasting
and some protocols that simulate the MAC layer of the LAN.
NS2 is implemented by two programming languages, C++
and Otcl.

As the network module of the data exchange center, its
main function is to simulate the network environment. The
most important factor that the network environment has on
the networked control system is the network data delay
caused by various network parameters. Therefore, the net-
work environment simulation not only needs to consider the
simulation of network delay but also the simulation of
network performance such as network bottleneck and
network routing.

From the point of view of the mathematical model, the
network module is a pure lag link e~ ™. After the input u(t)
passes through the pure lag link, the output is y(t); then,
y(t) = u(t — 7). If Tis the calculation step size, 7 = MT, the
input and output characteristics of the delay link can be
written as

y (kT) = u[(k - M)T]. (1)

The method of illustration is used as shown in Figure 2.

3. Multimedia Wireless Network Modular
English Teaching Platform

3.1. The Overall Framework of the Teaching Platform. The
application of the B/S structure simplifies the client software.
It only needs to install a browser on the client to send a
request to the server through the protocol. The rest of the
development, maintenance, and upgrade work is concen-
trated on the server-side, reducing application development
costs and management costs [11].

The advantages of the B/S structure are embodied in the
following aspects. As long as the browser is installed on the
client, the request can be sent to the server through the
protocol. And all development, maintenance, and upgrade
work are concentrated on the server side, you only need to
update the business logic of the server side, and you do not
need to change the client side. The entire software devel-
opment can be concentrated on the server-side, and the user
side does not require special settings and software instal-
lation, which greatly reduces maintenance costs [12]. Be-
cause the client of the B/S mode only installs the browser
software, the browser software provides a unified, friendly,
and easy-to-use interface, and users can use it directly
without training. It realizes the connection isolation between
the client and the database server, and no user can directly
operate the database server across the application server. At
the same time, the application server provides services such
as authentication, authorization, and encryption, which has
high security and prevents illegal users from accessing
unauthorized data through transaction logic. All the func-
tions of B/S are on the webserver, which greatly reduces
maintenance work. At the same time, it is not necessary to
develop different versions of client programs for different
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FIGURE 2: Operation sequence of pure lag link.

hardware and software environments [13]. Any browser can
be used on the front end, any database can be used on the
server-side, and any scripting language can be used in JSP.

In summary, based on the B/S structure design, the
overall framework of this multimedia wireless network
modular English teaching platform is shown in Figure 3.

The microprocessor in the system adopts STM32F
produced by Texas Instruments, which adopts advanced
ARM Cortex®-M0, M0+, M3, M4, and M7 cores, and the
working speed can reach 1GHz. The
SMJ320VC33HFGM150 memory chip produced by the
German Instrument Company is used as memory. The
memory is made of 0.72 ym double-layer metal CMOS
technology, a built-in SQLite relational database system, and
a huge storage space and can load a large amount of data. The
programmer selected in this system is PIKprog2 produced
by Xierte Electronics Co., Ltd. This tool can automatically
complete the entire process of chip grabbing, placing,
programming, fetching, and packaging [14, 15].

In the B/S system mode, generally speaking, the oper-
ation is on the browser side, and a large number of calcu-
lation and processing tasks are placed on the server-side, and
various instructions are sent through the browser side (B) to
the server-side (S). The server (S) returns the result to the
browser (B) after a lot of calculation processing. The three-
layer structure under the B/S system is mainly logically
divided into a presentation layer, a function layer, and a data
layer, as long as the main purpose is high cohesion and low
coupling [16]. Under the browser/server three-tier archi-
tecture (see Figure 4), the presentation, business logic, and
data service are divided into three relatively independent
units. The first layer (presentation layer) is the web browser.
The second layer (functional layer) is the web server with

application extension functions. The third layer (data layer)
is the database server. Design various functional modules on
this basis. The structure diagram based on browser/server is
shown in Figure 4.

Among them, the input indicators of learning behavior
mainly include attendance rate, interaction rate, participa-
tion, and learning time. Affective input index mainly refers
to the degree of interest of learners in college English
learning, while cognitive input refers to students’ cognition
of some knowledge points in English teaching. Table 1 shows
the specific settings of evaluation investment indicators
under learning investment.

3.2. Student Performance Analysis. Suppose that the set
learning input evaluation index is represented by a sequence
X1, X, + 5 X,,,, €ach of which is processed by uniformity and
dimensionless processing, and the number of learning input
evaluation indexes is set as m. Use the analytic hierarchy
process to calculate the weight value of the indicator, first
select the most important indicator from the indicator se-
quence, and then select the most important indicator from
the remaining m — 1 indicators. Repeating the above pro-
cess, when there is only one indicator left in the learning
input sequence, a unique indicator sequence relationship
can be obtained. Suppose the importance of the learning
input evaluation index is close to g, and at the same time,
the definition p, represents the probability distribution
vector corresponding to the index. Then, the importance of
the learning input evaluation index can be calculated as
follows:

T = Qi X Pik + Gok X Pakts > Fmkc X Pk (2)
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Based on the calculation result obtained by formula (2),
the weight coeflicient of each learning input evaluation index
can be calculated. The specific calculation method is shown
as follows:

-1

w,, = 1+i r; (3)

m
k=2 i=k

Solve the weight coeflicient and importance value sep-
arately, and substitute each set index parameter into for-
mulas (2) and (3) to get the calculation result of the index
weight value.

In order to better carry out the teaching work of teachers,
an elite teaching optimization algorithm (ETLBO) is
adopted, but this algorithm not only has a slow convergence
speed but also has low optimization accuracy and poor
stability. For this reason, in the software design part of this
system, the algorithm is improved, and a feedback elite
teaching optimization algorithm (FTLBO) is proposed. The
analysis is carried out in two parts as follows:

Part 1: elite teaching optimization algorithm (ETLBO).

The results of each student are expressed as follows:

X; = Xi15Xig e os Xige (4)

Among them, d is the total number of subjects.

Assuming that the number of participants on the
platform is n, the initialization is

X=A+(B-Ar, (5)
Among them, A and B are the upper and lower limit
vectors of the score, respectively, and r; is a random
number between 0 and 1.

(1) In the teaching phase, all students learn from the
teacher. The class and the teaching process (k times)
are as follows:
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TaBLE 1: Evaluation indicators of learning investment.

Evaluation index type

Dimension

Specific input
indicators

Evaluation index attribute

Learning behavior input

Release of learning
information

Interactive behavior

Learning behavior
persistence

Raise questions
Question answering
Publication of works

Online discussion
Real time
communication
Send and receive mail
Learning interval
Total learning times
Total learning time
Learning regularity
Online participation

Task completion

Questions, frequency, number of replies
Subject, frequency, correct times, error times
Tool, work name, type, number of releases
Discussion topic, frequency, and time

Tools, time, theme, and content

Address, e-mail subject
History learning time, current learning time

Online time and times

Learning start time, learning end time

Weekly learning feature extraction
Login times, teaching browsing times
Number of tasks, task completion rate, and task completion
time

Emotional engagement in

Level of emotional

learning input

Interested, curious, unwilling, etc.

Cognition of English grammar

Learning and cognitive

input English vocabulary cognition

Situational cognition of English

Students’ understanding of grammar after college English
teaching
Students’ understanding of single knowledge after college
English teaching
Students” understanding of language situation knowledge
after college English teaching

xl xl,l xl’z . xl’d
Xy _ xz’l x2>2 e xld ’ (6)
X, xn’l .xn)z e xn)d

xp= X+ 1 (X = C- Zy). (7)

Among them, X, is the score of the best individual
(teacher), and Z, is the average score of the class. If
the score after learning is better, it is updated;
otherwise, it is unchanged. Teaching factor C is

C =round(1 +r;). (8)

(2) In the learning stage, each student, such as student
p» randomly selects a student p to learn from. The
iterative process is

Xpk = Xpi + 1i(%pn = i) F(X0i) > F(3p0) ()

Xy = Xppt r,-(xq)k - xp,k),f(xq)k) < f(xp’k). (10)
If the result after the study is better, update it;
otherwise, it will not change.

(3) Elite strategy: replace students with poor grades
with students with good grades, thereby eliminating
those with poor grades.

The second part: the improvement of elite teaching
optimization algorithm-feedback elite teaching opti-
mization algorithm (FTLBO).

3.2.1. Independent Study. In the learning process, out-
standing students will learn the knowledge of various
subjects independently in the after-school time, with a
learning step of s:

s=g(B-A). (11)

Among them, g is the performance improvement rate
per unit time.

3.2.2. Differentiated “Help” Strategy. Divide students into

three levels and then provide assistance from top to bottom.
The strategy formula is as follows:
w,x; €U

H =

wte x; €V (12)

w+2e, x; €l
Among them, w is the adaptive step size, which enables
the algorithm to flexibly adapt to the fluctuation of the

optimal value and improve the algorithm’s global optimi-
zation capability:

T
a +-, £>0.05
2

w= , (13)
o + 10 £<0.05
2
) -gi-k)
= (14)
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Among them, «;,>«a,, E(a; + (1;/2)) > E(a, + (1,/2)),
and ¢ (-) are the optimal fitness values of this iteration.

Substituting the hierarchical adaptive factor I into
equation (14), the improved teaching formula can be ob-
tained as

x,i=1[xk+ri(Xk—C-Zk)]. (15)

3.2.3. Exchange Feedback. Learning communication only
occurs between some people. According to the probability
(rand), students p and q are randomly selected to improve
the learner’s performance by increasing the number of
exchanges:

xip,k,j = x,p,k + y[j]i<x,q,k - x;),k)’ f(x;,k) < f(xlo,k)’ (16)

x,p,k,j = x;v,k + y[j]i(x;;,k - x,q,k)’ f(x;;,k) < f(x:;,k)’ (17)

I

Xpp = argmin[f(x;))k,l), o ,f(x;,,k’j), e ,f(x;,)k)o)].
(18)

Among them, y is a o-dimensional random sampling
matrix.

In summary, based on hardware and software, make full
use of the rich components and network resources provided
by NS2 to achieve a high degree of code reuse and reduce the
time for developing simulation code. Based on the B/S
structure, design the overall framework of the multimedia
wireless network modularized English teaching platform in
this article. Solve the weight coefficient and importance
value of the learning input evaluation index, based on the
feedback elite teaching optimization algorithm, the im-
proved teaching formula, the increase in the number of
exchanges, and the improvement in the learner’s
performance.

4. NS2 Application Examples in Wireless
Network Teaching

4.1. Test Object. The test subjects selected 2020 freshmen
from a university, and 2680 candidates with the test paper
number LAxx002 were selected as the diagnostic subjects.
Candidates come from liberal arts, sciences, and engineer-
ing, including 1,502 boys and 1,178 girls, aged between 18
and 20.

4.2. Descriptive Statistics. According to the students’ scores in
the reading section, the test takers’ reading scores are con-
verted into grades according to the score-level conversion
standard (Table 2). As can be seen in Table 2, the reading
volume score (0, 30) can be converted into 11 levels. Students

of the 010-025 level are classified into C-level class (beginner),
those of the 030-040 level are classified into B-level class
(intermediate), and those of the 045-060 level are classified
into A-level class (advanced) for classified teaching.

Table 2 lists the statistics of the number of candidates at
each level. It can be seen from the table that the total scores
of candidates are mostly concentrated in the two score
segments (13, 15) and (16, 18), corresponding to the 035 level
(20.61%) and the 040 level (16.52%).

Use the SPSS statistical package to perform a descriptive
statistical analysis of the overall reading scores of the stu-
dents, as shown in Table 3. The results show that the sample
size of this batch of candidates is large (N =2682), and the
sample distribution is wide (range =28), and there are large
differences between individuals (Std.=4.92), with certain
coverage and representativeness, and the overall reading
ability of the sample is better (mean =15.79, mode = 15). In
addition, by observing the histogram of the total score
distribution (Figure 5) and the normal Q-Q probability map
(Figure 6), it can be seen that the overall reading score
distribution of the students deviates slightly from the normal
distribution line. The skewness index is —0.174 (less than —1),
showing a slight negative skewness. The histogram of the
total score distribution is shown in Figure 5. Reading the
normal Q-Q probability graph of the total score is shown in
Figure 6.

It can be seen from Figures 5 and 6 that the traditional
total score distribution presents a normal distribution. The
larger the total score difference, the better the statistical
result. There is no specific requirement for the total score
distribution of the recognition test. Therefore, the negative
skewness of the total score has no effect on the cognitive
diagnosis analysis. The above analysis results show that the
sampling of this experiment is more reasonable.

4.3. LEACH Protocol Performance Analysis. The author of
the LEACH protocol has published the NS2 simulation
source code of the protocol on the Internet, and we can
download and use it freely. The simulation source code also
implements minimum energy transfer protocol (MTE) and
static clustering protocol using the simulated annealing
algorithm (LEACH-C). We run the simulation and analyze
the simulation results. Figure 7 shows the curve of the total
energy consumption of all nodes in the simulation over time.
Total energy consumption, that is, the sum of energy con-
sumed by all nodes in the network, includes energy con-
sumed in various stages such as sending, receiving, sensing,
and data fusion. It can be seen that the total energy con-
sumption of the clustered LEACH protocol and LEACH-C
protocol is significantly better than that of the MTE protocol.
Figure 8 shows the curve of the number of surviving nodes in
the network over time. It can be seen that the network using
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TaBLE 2: Reading scores and grade conversion standards and the proportion of people.

Grade Fraction Number of people Percentage Class Number of people Percentage
10 0 169 6.31

15 1-3 54 2.01

20 4-6 81 3.02 c 418 15.60
25 7-9 114 4.25

30 10-12 314 11.72

35 13-15 593 22.13

40 16-18 476 17.76 B 1383 68.06
45 19-21 441 16.46

50 22-24 351 13.28

55 25-27 81 3.32 A 438 16.34
60 28-30 6 0.22

TaBLE 3: Descriptive statistical analysis results of the overall reading scores of students.

Effective sample size 2680
Mean 15.81
Median 16.01
Mode 15.02
Standard deviation 4.89
Skewness -0.176
Peak -0.216
Full range 28.01
Minimum 0.0
Maximum 28.06
200
NRR
N
150 +
N N
N
Z; N N
N

5] L N N

% 100 SN <

= N

N
50 | N
< N
N
0 E m@ AN QN Il
0 10 20 30

Reading total score

FIGURE 5: Histogram of the total score distribution.

Expected standard

_3 1 1 1 1 1 1 1
-5 0 5 10 15 20 25 30 35

Observed value

FIGURE 6: Reading the normal Q-Q probability graph of the total score.
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FIGURE 7: NS2 simulation analysis of the total energy consumption
of the LEACH protocol.

the clustered LEACH protocol and LEACH-C protocol has
more surviving nodes most of the time, which shows that the
performance of the clustered routing protocol is better.

5. Conclusion

The “wireless network” course teaching has some shortcom-
ings, such as boring content and complex experimentation.
The NS2 network simulation tool is used to teach the “wireless
network” course. It can enhance students’ understanding of
wireless network protocols more intuitively and vividly and
improve students” ability to analyze problems and practice.
This article uses the network simulation tool NS2 as a teaching
aid to construct a wireless network simulation teaching en-
vironment. It is a brand-new exploration of the “wireless
network” course teaching and has a positive meaning for
improving the teaching effect of the “wireless network” course.
Innovations of the author of this article: this article uses the
network simulation tool NS2 as a teaching aid to construct a
wireless network simulation teaching environment and
summarizes the basic process of NS2 in “wireless network”
teaching. Analyzing the advantages of applying NS2 in
“wireless network” course teaching is a brand-new exploration
of “wireless network” course teaching. By applying this net-
work platform, it is possible to highlight further the charac-
teristics of “teachers as guides in teaching activities and
students as explorers”; to enable students to explore the world
under the guidance of teachers, constantly reflect on them-
selves in constructing the cognitive world, and think critically
about individual roles and problems in learning; and to
stimulate students’ learning initiative, achieve the goal of
training students’ comprehensive language skills, and cultivate
their logical thinking and independent thinking ability.

Data Availability

The data used to support the findings of this study are
available from the corresponding author upon request.

100

80 |
70 |
60 |
50 |
40 b
30

Number of surviving nodes

20 +
10 +

0 100 200 300 400 500 600
Time (s)

--- LEAOH
-—-— LEAOHC
—— MTE

FIGURE 8: NS2 simulation analysis of the number of surviving
nodes in the LEACH protocol.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

[1] N. Thirupathi Rao, D. Bhattacharyya, and T.-H. Kim, “5G
network model analysis by NS2 simulation: an extensive re-
view,” Journal of Engineering and Applied Sciences, vol. 14,
no. 15, pp. 5160-5166, 2019.

[2] J. Zhang, H. Wang, and Y. Liu, “Simulation study of Greyhole
attack for AODV protocol based on NS2,” Modern Infor-
mation Technology, vol. 6, 2019.

[3] Y. Li, X. Yuan, and R. Che, “An investigation of task char-
acteristics and users’ evaluation of interaction design in dif-
ferent online health information systems,” Information
Processing & Management, vol. 58, no. 3, p. 102476, 2021.

[4] A. Bhavsar and H. Arolkar, “Simulation and performance
evaluation of WSN-based architecture for animal health
monitoring using NS2,” in Proceedings of the International
Conference on Emerging Research in Computing, Information,
Communication and Applications, Bangalore, India, July 2018.

[5] H. Lei, P. Xu, and Y. Xu, “Research on TCP teaching based on
NS2 simulation,” The Science Education Article Collects, vol. 5,
2017.

[6] X. Jiang, H. Huang, D. Xin, and J. Du, “The simulation of
address autoconfiguration protocols in mobile Ad Hoc Net-
works based on NS2,” in Proceedings of the 2018 14th Inter-
national Conference on Natural Computation, Fuzzy Systems
and Knowledge Discovery (ICNC-FSKD), July 2018.

[7] Sharma H. , Rajesh. M. . Design and Simulation of Wireless
Sensor Network for Communication Among Nodes in Ns2.
vol. 2, 2017.

[8] M. Yu, T. Quan, Q. Peng, X. Yu, and L. Liu, “A model-based
collaborate filtering algorithm based on stacked AutoEn-
coder,” Neural Computing and Applications, vol. 2, 2021.

[9] Y.Li, “Psychological stress detection and early warning system
based on wireless network transmission,” Scientific Pro-
gramming, vol. 2021, no. 3, 9 pages, Article ID 3739045, 2021.



10

(10]

(11]

(12]

(13]

(14]

(15]

(16]

Y. Cui, Q. Zhang, and F. U. Li, “Exploration of wireless sensor
network experimental teaching based on cloud experimental
platform,” Experimental Technology and Management, 2019.
B. Dai, Y. Ma, and I. T. Office, “Research on the application of
cloud teaching in wireless teaching network of military
academy,” Wireless Internet Technology, vol. 4, 2019.

Y. Xu, Q. Peng, L. Xu, F. Jiang, J. Du, and D. Gong, “A selective
ensemble learning based two-sided cross-domain collabora-
tive filtering algorithm,” Information Processing ¢ Manage-
ment, vol. 58, no. 6, Article ID 102691, 2021.

Z. Zhang and H. Min, “Analysis on the construction of
personalized physical education teaching system based on a
cloud computing platform,” Wireless Communications and
Mobile Computing, vol. 2020, no. 3, 8 pages, Article ID
8854811, 2020.

M. Yu, J. Jin, X. Wang, X. Yu, D. Zhan, and J. Gao, “De-
velopment and design of flexible sensors used in pressure-
monitoring sports pants for human knee joints,” IEEE Sensors
Journal, vol. 5, p. 1, 2021.

A. Aithal, “Allied medical and health science and advanced
telecommunications: emerging utilizations and its need in
Indian healthcare system,” Social Science Electronic Publish-
ing, vol. 32, no. 18, pp. 193-199, 2018.

P. Wang and S. Qiao, “Emerging applications of blockchain
technology on a virtual platform for English teaching and
learning,” Wireless Communications and Mobile Computing,
vol. 2020, no. 2, 10 pages, Article ID 6623466, 2020.

Mobile Information Systems



