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Abstract. At present, there is a lack of unified planning for the construction and
application of online teaching resources in colleges and universities, so that
online teaching resources are relatively independent and scattered, and there are
problems such as difficult transmission and sharing and low application effi-
ciency. In this regard, this paper starts with the analysis of the construction and
application status of online teaching resources in colleges and universities, and
puts forward a set of construction scheme of three-dimensional online teaching
resources platform to promote the innovative practice of teaching mode in col-
leges and universities. The platform takes big data technology as the core, uses
Hadoop framework to complete the distributed storage and management of
online teaching resources, and cooperates with Lucene algorithm tools to com-
plete the design and development of search engines, which are encapsulated in-
to standard Web applications under J2EE technology. Practice shows that the
platform effectively solves a series of problems in the integration, circulation,
application and management of online teaching resources in colleges and uni-
versities, expands the application dimension and improves the application effi-
ciency, thus making a beneficial attempt for the construction of smart campus in
colleges and universities under the big data environment.
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1 Introduction

With the in-depth implementation of "Education Informatization 2.0 Action Plan",
digital technology has become the fundamental force to build a modern education
system, and it is also an important engine to promote the high-quality development of
higher education in the new era. [1] Digital technology can empower the whole area
of higher education, and trigger the multi-dimensional transformation and upgrading
of school-running thinking, educational concepts, teaching resources, teaching con-
tents, teaching forms and teaching tools. Among them, online teaching form and
online teaching resources are the most popular, and they are closely related and com-
plement each other, which points out the direction for the transformation and upgrad-
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ing of college education and teaching mode. However, in the actual application pro-
cess, the construction of online teaching resources in colleges and universities often
lags behind the online teaching application. On the one hand, it is because of the long
production cycle and high input cost of online teaching resources. On the other hand,
the construction methods and content standards of online teaching resources are not
uniform in different professional disciplines, and there are certain academic barriers,
which leads to problems such as low utilization rate of online teaching resources and
poor sharing and transmission. [2] In view of this, this paper believes that under the
background of digital intelligence era, colleges and universities should integrate new
teaching concepts and teaching technologies, design and develop a three-dimensional
network teaching resource platform adapted to the modern education system, and then
create a new ecology of higher education and teaching. [3] The three-dimensional
network teaching resource platform takes Hadoop cluster as the data analysis and
processing server and Javaweb as the interactive application system, and highly inte-
grates remote access, resource retrieval, shared application, data analysis and pro-
cessing and other application services under the service-oriented structural frame-
work. It effectively solves many deficiencies in the integration, circulation, applica-
tion and management of online teaching resources in colleges and universities, and
realizes the real co-construction and sharing of online teaching resources in colleges
and universities.

2 System construction

The overall framework of the platform is divided into access layer, business applica-
tion layer, data processing layer and source data layer, as shown in Figure 1. [4]
Among them, the data processing layer is mainly realized by Hadoop framework un-
der big data technology. Hadoop framework adopts cluster deployment, and four
function nodes are set according to Master/Slave mode, including one NameNode,
one Jobtracker and two DataNode. The hardware configuration of each node consists
of 3.2GHz 4-core CPU, 16G memory and 500GB hard disk. In terms of software
programs, the underlying operating system of each node in Hadoop cluster is Linux
CentOS 7, and the Hadoop framework version is 2.7.5. After Hadoop is installed, the
FileSystem, Replicas, Mapreduce, Yarn, HDFS and other components are set and
adjusted in turn to complete the storage and management of many different types of
network teaching resources. [5]
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In addition, the platform will complete the design and development of search en-
gine based on Lucene algorithm. Lucene framework can build an index library ac-
cording to the domains in different document objects, and supports QueryParser class
to process the content input by users to obtain the Query object, and then performs the
search through IndexSearch class, and returns the results matching the search condi-
tions to the user. [6] Under the Hadoop framework, the index library will be built
based on HDFS, and Lucene will run under the MapReduce computing model.

Finally, the construction of each functional application module of the platform will
depend on J2EE technology system. Java is the basic development environment,
MyEclipse V 2022 is the integration tool, Tomcat 8.0 is the Web server and MySQL
5.7 is the database server. Complete the configuration of Tomcat in the Preference
option under MyEclipse. Then, based on the Spring architecture, the integration and
encapsulation of the whole system are completed.

3 Functional implementation

3.1 Resource upload

Teacher users can log in to the platform through the client browser. The functional
authority of teacher users focuses on the organization and management direction of
the platform, and can upload, maintain and delete the network teaching resources
according to the classification standard of the platform. When teacher users upload
online teaching resources, the platform will call the WebHDFS interface to support
users to operate HDFS using HTTP/HTTPS protocol, so that resource data can be
stored in HDFS conveniently. [7] At the same time, the platform uses Lucene frame-
work to segment the titles, abstracts, teachers' information, links and other contents of
teaching resources to form a single index item, and at the same time uses IndexWriter
to update the index database. [8]

3.2 Retrieval and application

When student users log on to the platform, they can enter keywords in the search box
of the interface to complete the retrieval of online teaching resources. First, the plat-
form will automatically segment the content, and use TF-IDF formula to calculate the
similarity weight of keywords in the index database. Formula TF-IDF is shown in
Formula 1, where W represents the similarity weight, TF represents the frequency of
keywords appearing in the index library, IDF represents the inverse frequency of
index items containing keywords in all index items, f represents the frequency of
keywords appearing in the index library, ¢(7) represents the total number of index
items in the index library, n represents the total number of index libraries, and m rep-
resents the number of index libraries where keywords appear. [9] Secondly, the simi-
larity score is calculated by cosine similarity algorithm according to the keyword
weights, and the results are sorted according to the scores to complete the presentation
of the final search results. As shown in Formula 2, it is a formula for calculating the
cosine value, where 4 and B represent two text contents respectively, and S represents
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the cosine value, which also refers to the similarity of the two text contents. [10] Ta-
ble 1 and Table 2 show the platform simulation test results. Compared with the same
type of algorithms, TF-IDF under Lucene framework has the highest consistency, the
lowest confusion and the better retrieval effect when dealing with the same amount of
document content as traditional Bag of Word and Mallet model.
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Table 1. Calculation results of TF-IDF algorithm

Word Index library occurrence times TF IDF TF-IDF
Chemistry 25 0.047 1.651 0.077
Management 46 0.125 1.436 0.179

Table 2. Algorithm comparison results

Algorithm model Consistency Confusion degree
TF-IDF 0.69 -0.94
Bag of Word 0.61 -0.88
Mallet 0.57 -0.82

After obtaining the search results returned by the platform, student users can see
the corresponding teaching resources on the page. The platform not only includes the
regular course teaching resources of various professional disciplines, but also brings
ideological and political, traditional culture, innovation and entrepreneurship, mental
health and other contents into the teaching resource database, forming a mul-
ti-dimensional and three-dimensional network teaching resource supply service sys-
tem in colleges and universities.

3.3 Data statistics

Under this function module, teacher users can make statistical analysis on the usage
of the platform by students and users in a certain period of time. Common statistical
analysis contents include platform usage time, course resource retrieval amount, cu-
mulative retrieval amount, etc. Relevant data results will also be displayed in the form
of charts to facilitate users' intuitive viewing and application. Figure 2 shows the
fluctuation curve of the retrieval volume of curriculum resources of college students
in recent one month.
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Fig. 2. The retrieval volume of curriculum resources of student users

The platform integrates D3.js data visualization class library into the front-end in-
teractive interface, and completes the mapping relationship and layout display of sys-
tem data based on SVG canvas. Among them, visual elements can be circles in scatter
charts, rectangles in column charts, histograms, lines in line charts and so on. [11]
The core of layout is to make clear the position coordinates of each element, and the
operation needs to be completed with the help of the layout function in D3.js. The
following is part of the code for D3.js to complete data traversal and add visual ele-
ments.

const rects = svg.selectAll('rect')

.data(dataset)

Jjoin('rect')

attr('x', d =>20 +d * 70)

.attr('y', 20)

.attr('width', 50)

.attr(‘height', 100)

.attr('fill', d => colors[d % colors.length])
return colors[d % colors.length]

1)

In addition, the overall operating efficiency of the platform is also evaluated ac-
cordingly. Under 3102578 original data, the experimental results of data search be-
tween Lucene framework and SQL command of traditional database under the
three-dimensional network teaching resource platform are shown in Table 3. The
results show that the retrieval efficiency of Lucene framework far exceeds that of
traditional SQL commands, which can meet the high concurrency control of the plat-
form and ensure the fluency of users.

Table 3. Lucene framework retrieval comparison test results

SQL command Lucene framework
Field Content Result | Time Result | Time Judge
name set (seconds) | set (seconds)
1D 22514 1 653 1 197 Same
Name | Xi% 461 1240 461 243 Same
Msg Systematicness % | 5397 1798 5397 375 Same
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4 Conclusions

In order to promote the reform of the network teaching resources supply service sys-
tem in colleges and universities, this paper aims at many shortcomings faced by the
current network teaching resources in the practical application process, and constructs
a three-dimensional network teaching resources platform. The platform effectively
improves the utilization efficiency of teaching resources, optimizes the teaching pro-
cess, and realizes the co-construction and sharing of network teaching resources data
in colleges and universities. In the follow-up research, the platform will further en-
hance the abundance of online teaching resources, optimize the retrieval and recom-
mendation algorithms of the platform, and realize the digital and intelligent transfor-
mation and upgrading of the overall education and teaching mode in colleges and
universities.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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