https://doi.org/10.31449/inf.v48i8.5440

Informatica 48 (2024) 79-92 79

Distributed Distribution and Scheduling of Teaching Resources
Based on a Random Matrix Educational Leadership Model

1Bo Ni*, 2Xiaona Xie
Xi’an University; Xi’an Shaanxi, 710065, China

2Henan College of Transportation; Zhengzhou Henan, 450000, China

E-mail: natalieni2023@163.com, xiexiaona026@163.com
“Corresponding author

Keywords: stochastic matrix, educational leadership, instructional resources, resource distribution, distributed, optimal

scheduling

Received: November 20, 2023

This paper proposes a distributed distribution and scheduling of teaching resources based on the random
matrix educational leadership model. The system adopts a distributed structure based on scheduling
servers, and each distribution centre can independently provide personalized distribution services to
resource users under the domination of the scheduling server. This paper proposes a professional system-
based teaching resource model SLRM based on the SCORM model to establish a common architecture
framework and a hierarchical description of teaching resources. Secondly, to reuse teaching resources at
multiple levels and realize the sharing of teaching resources, this paper analyzes the LOM learning object
metadata standard, Dublin Core metadata standard, IMS learning resource metadata specification, and
IMS learning resource metadata specification. Based on the analysis of the LOM learning object metadata
standard, Dublin Core metadata standard, IMS learning resource metadata specification, and education
resource construction technical specification CELTS-41, this paper proposes the metadata representation
method of network teaching resources based on a professional system. The system adopts ant colony
clustering and other supporting technologies as personalized services. In addition, the task scheduling
optimization based on the ant colony algorithm is adopted in the scheduling server, which effectively
solves the distribution problem between resource user groups and distributed distribution centres, thus
realizing the system load balancing. Finally, simulation and comparison experiments confirm the
effectiveness of the distributed distribution system of educational resources. The practical application of
the system will form a new and effective resource distribution service system, so this system has excellent
use-value and promotion significance.

Povzetek: Studija predstavija porazdeljeno distribucijo in razporejanje ucnih virov na osnovi modela
vodenja izobrazevanja z nakljucnimi matrikami. Sistem uporablja porazdeljeno strukturo, kjer vsak
distribucijski center samostojno ponuja prilagojene storitve uporabnikom virov pod nadzorom streznika
za razporejanje. Uporabljeni so modeli SLRM in SCORM za hierarhicno opisovanje ucnih virov, analize
standardov metapodatkov ter algoritmi kolonij mravelj za optimizacijo razporejanja nalog.

Introduction

the growing customer base, the problem of distribution of

With the rapid development of networks and the wide
application of information technology in all walks of life,
education informatization has been developed rapidly.
The informatization of education has led to the
mediatization of educational resources and diversification
of teaching methods, and the implementation of education
informatization is inseparable from a particular hardware
environment, rich teaching resources, and a team of
teachers who are well adapted to informatization teaching
[1]. After years of construction, specific results have been
achieved in all aspects, and the shortage of educational
resources has been alleviated to a certain extent. However,
a great feature of the distribution of educational resources
is that some originate from companies and research groups
specializing in the construction of educational resources
[2]. With the original accumulation of their resources and

educational resources and timely updating of resources
has emerged, and the ever-increasing demand for help
from users and the backward distribution mode of
educational resources has become a current educational
informatization process [3]. The growing demand for
resources from users and the backward educational
resource distribution model have become an urgent
problem in the current method of educational
informatization and a bottleneck that restricts the further
development of educational informatization.

At present, most educational resource construction
manufacturers tend to focus only on the number of
resources, the size of the user group, the sales performance
of software products, etc., but seldom pay attention to the
effective update of resources, coupled with the duplication
of educational resources construction, etc., resulting in the
update and upgrade of resources is often in a weak
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position, or even ignored. The disadvantage of this form is
that the update cycle is too long; usually, it takes a
semester or even half a year to update once [4]. And
because of the timeliness of teaching resources, many are
already facing the embarrassing situation of being
eliminated before they are used, which eventually leads to
wasting human and material resources. Lack of attention
to the user's individual needs: the current resource
distribution method often provides all the updated
resources to the user, regardless of whether the user needs
them or not, completely ignoring the user's individual
needs characteristics instead of causing a burden to
teachers and students, frustrating their enthusiasm to use
multimedia teaching resources for teaching and learning
[5].

There is an urgent need to design and develop an
efficient educational resource distribution model to
provide timely and comprehensive educational resource
services to relevant academic institutions, schools, and
students [6]. Education Resources Purvey System (ERPS,
Education Resources Purvey System) is a resource supply
model that provides timely, fast, and comprehensive
educational resources in various media forms for resource
demand users (schools, teachers, students, and relevant
academic institutions) in a medium or several mediums
integrated environment. In addition, the two significant
factors affecting information processing and services are
the processing speed of computers and network bandwidth
[7]. With the development of hardware and network
technology, the processing speed of computers is no
longer the bottleneck of information processing and
service [8]. Still, the main factor affecting the effective
development of information service lies in the adequate
bandwidth of the network and efficient information
service mode. The solution of proper network bandwidth
cannot be achieved overnight, which is determined by the
actual situation of a country; at the same time, an efficient
information service model can save bandwidth to a certain
extent, so it is perfectly feasible to design and develop an
efficient network-based educational resource distribution
system under the condition that the customer environment
is reasonably available [9]. In this paper, we analyze the
current situation of the education resource supply model,
apply the random matrix education leadership model, and
combine the loosely coupled Web Service and XML
technology to design and develop a highly reliable and
scalable resource distribution system.

2 Related works

With the expansion of scholars' research fields on
leadership and the shift toward a non-powered
understanding of leadership, the study of college student
leadership education has received extensive attention [10].
The area of leadership research has shifted from the
traditional focus on leaders in the administrative system to
managers in the corporate sphere and college student
leadership education, and scholars are increasingly
concerned with college student leadership education [11].
Related research is rapidly developing; from the
dimension of leadership education for college students,
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the first concern is the reasonable understanding of
leadership, that is, the question of what leadership theory
is used for leadership education for college students [12].
Any educational practice is carried out under the guidance
of relevant ideas. Without the guidance of relevant
theories, the course will fall into blindness or even develop
in the wrong direction. Therefore, for the development of
leadership education for college students, the first concern
is what leadership theory is used to guide the practice of
leadership education to achieve the intended goal [13].
The construction of education informatization started
late, which led to the lagging behind in the research on the
sharing of teaching resources. However, with the
development of network and information technology and
the state's emphasis on education informatization
construction, the construction and sharing of online
teaching resources have developed rapidly, and fruitful
results have been achieved in both theoretical research and
practical exploration. Regarding academic research,
representative research results are as follows [14].
Martono S and KHOIRUDDIN M summarize the
achievements of regional sharing of teaching resources in
colleges and universities in recent years based on the
survey on the current situation of sharing and put forward
countermeasures and suggestions for regional sharing of
teaching resources in colleges and universities in terms of
development strategy attention, efforts to promote and
construction of long-term mechanism [15]. Jha S and
Prashar D combined the current situation of digital
teaching resources sharing in colleges and universities
with the research on the current situation and constructed
the regional sharing of teaching resources in terms of a
sound guarantee mechanism, the establishment of the
distribution centre, completion of the standard platform,
creation of navigation service, and discussed the core
problems in the construction of the sharing service system
[16]. To realize the sharing of teaching resources, Jiang X
combined the advantages and characteristics of the
application of cloud computing and proposed the sharing
scheme of teaching resources based on cloud computing
[17]. The main problems encountered in the process of
resource upgrading are the long resource update cycle, the
relatively high cost of resource update, the need to be
operated by special personnel, ignoring the personalized
needs of users, and often providing all new resources to
users regardless of whether they need them or not [18].
Many people have put forward their insights on resource
construction and upgrading, such as: establishing a school
interoperable resource-sharing method to encourage
teachers to participate in resource construction and share
them on the same platform, relying on the network
environment to realize network-based automated resource
upgrading services to reduce manual operations; it is
essential to capture users' personalized needs when
upgrading resources, improve the usefulness of resources
and reduce the cost of upgrading resources for users, etc.
After the 1990s, schools established and accumulated
many resource libraries, from courseware to ideas.
However, most of the network education resources are
isolated and scattered, the standards are not unified, and
few of them can be used for communication and sharing
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[19]. The construction and maintenance of resources are
carried out independently by a specific department or unit
so that resources cannot be shared between schools and
students, or teachers can only get the help of their school,
which makes the total amount of resources ample
duplicated and redundant [20]. The resources available to
individuals are limited and not of high quality; the result
is that the resources built are not adapted to the teaching
needs of most schools; for the reasons listed above, the
utilization rate of teachers' resource libraries is reduced
[21]. still, in the usual teaching accumulation and use of
resource library, teachers often collect suitable teaching
materials and build up their resource library, which is
closer to teaching and learning and contains the
summaries of teachers' experiences for many years; such
courseware is informative and of high quality, but because
of the lack of communication and sharing platform and the
limitation of teachers' information technology level, these
resources are not available. However, these resources are
only for my use because of the lack of communication and
sharing platforms and teachers' information technology
level limitations [22]. They do not keep up with
technology development and new teaching trends. They
lack the transformation from scientific research results to
practical product storage and management of video
information [23]. Most schools store their resource
libraries on one or more computers, and the video screen
resources occupy a lot of space. The managers have
limited skills and lack the technology to compress further
and encode the video screens. The existing networks and
platforms are referred to or imitated by each other, the
functional level is low and not innovative, and text media
materials are commonly used; even in the form of
streaming media, streaming media teaching resources
cannot completely solve the problems people have in
learning and need to be combined with other methods.

3 Design of a distributed distribution
and scheduling system for teaching
resources based on a random matrix
educational leadership model

3.1 Random matrix educational leadership
model construction

Stochastic matrix theory, in general, is the theory of
randomized matrix processes; that is, this theory is the
product of the combination of matrix theory and stochastic
processes. At the same time, stochastic matrix theory is
also an essential primary mathematical research discipline
in the diversified field of stochastic statistics and data
analysis engineering. With the advent of the era of big
data, the face of statistics is gradually changing and is
closely integrated with the fields of information and
computing; it is one of the essential axes in data science.
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Sample covariance matrix: Suppose the matrixx, =
{X1,}, ., where the elements X, ; are independently and

equally distributed, the expectatione(X;;) = 0 , and the
variance o2(X; ;) = 1.

1 1
n = Z;(x, XY == Oy = ) )

Where sn is called the sample covariance matrix of
the matrix X. xi is the i column of xn and h denotes the
covariance transpose Marchenko — PasturMoore's law:
If the random matrix is of order N x n when bothn andN
tend to infinity and satisfy lim% = (C , and the mean is

fixed to 0 for each random element in this matrix, the
variance 62 = 1 Then one kernel density of the
covariance matrix of the matrix X can be used to estimate
the MP law according to which the density function
converges.

5 =Z\/(B+X)+\/(X+A) @
MP 2mCX
Single-loop theorem: a random matrixx = {Xi'j}nxt is

a non-Hermitian matrix, the elements of which are all
random variables and satisfy independent equal
distribution, with expectationE (X; ;) = 0 :
variances?(X; ;) = 1 on L non-Hermitian
matricesX;(1,2,---, L) , the matrix product is expressed as

X = (et 3)
F VL—1

WhereXu i is the singular value equivalence matrix of
xi . After obtaining xp and then normalizing the
transformation, the standard matrix product is obtained,
which is expressed as

X=Z(X,J—n><n) 4

When the elements Xsatisfy an independent equal
distribution(i, i, d) with mean E(X; ;) = 0 and
variance o2(X; ;) = %and when both N and T are infinite

andc = n/tconverge to a constant, the spectrum of the
eigenvalues X will connect to the one-loop theorem with
the probability density function expressed as follows.

2

A2 -
fesa(A—2) = Z TIL + (1 4c)2 (5)

Wherec € (0,1) . According to the above equation,
the eigenvalues of the standard matrix product X will then
be distributed on the complex plane as a circle, where the
inner ring radius (1 — ¢)L/2 and the outer ring radius are
1. The characteristic diagram of the random matrix
theorem is shown in Figure 1.
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Figure 1: Characteristic diagram of random matrix theorem

Linear eigenstatistic: used to represent the status of

the distribution of eigenvalues of a random matrix for n
the random matrix of order X , defined as:
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In a distributed network, the degree of a node
represents the degree of influence of the node represented
by the node on the web. Specifically, suppose the degree
of a node is more significant. In that case, the number of
its neighbours is more meaningful [24]. It can
communicate with all its neighbours, at which time the
communication volume is more significant, and the
influence on the network is also more considerable;
conversely, if the degree of a node is minor, the number of
its neighbours is smaller, and thus the communication
volume is smaller, and the impact on the network is also
more minor.

Since the leadership process is a very complex
behaviour, focusing on one leadership skill alone cannot
truly achieve successful and effective leadership. The
"Leadership Model" has emerged as the basis for
cultivating and improving organizational leadership by
effectively integrating various elements. A leadership
model is the sum of the best behaviours and leadership
competencies required to support the organization in

achieving its strategic goals and driving its growth under
specific organizational, industry, and environmental
requirements. The components of the leadership model
include a leader's qualities, competencies, attitudes, and
behaviours. If we compare it to an iceberg, qualities and
competencies are the parts hidden beneath the surface,
where qualities belong to the bottom layer and
competencies to the middle layer, which is the foundation
and determines outward attitudes and behaviours. At the
quality level, good intelligence, personality, motivation,
energy, endurance, and other intrinsic endowments
constitute the primary conditions of a leader; at the ability
level, strategic awareness, resource integration, team
building, public relations activities, motivating others,
language expression, etc. are the necessary abilities of a
leader, and can be gradually formed and continuously
enhanced through acquired exercise and training; attitude
and behaviour are the natural elements of leadership, with
high character Positive attitudes and behaviours, such as
high character, passion, seriousness and responsibility, the
courage to deny oneself, efforts to learn and innovate,
good communication and understanding, can promote the
full play of leadership. As a leader, it is essential to
strengthen self-cultivation and achieve the organic
combination of quality, ability, attitude, and behaviour to
enhance one's leadership and lead the organization to
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sustainable development. The educational leadership
model is shown in Figure 2.
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Figure 2: Educational leadership model

The emergence of distributed leadership is of great
significance to the leadership practice of colleges and
universities, as it enables more teachers with leadership
ability and talent to undertake specific leadership tasks,
maximizes the sense of ownership of teachers, and fully
mobilizes their enthusiasm for their work. Henceforth, the
principal will no longer be an isolated leader but a
leadership team leader. The core of distributed leadership
is to distribute power; the principal should disperse
specific power to teachers who can lead so that teachers as
leaders can have equal power and responsibility. This
power often refers to the professional capacity of
education and teaching. Teachers with outstanding
teaching performance should be fully empowered to teach
autonomously, and teachers should have professional
autonomy in curriculum development and development,
instructional design and implementation, and so on. Thus,
teachers with excellent teaching leadership should be
motivated to realize themselves and achieve others. Of
course, when giving teachers professional authority in
educational leadership, we need to adhere to the principle
of incomplete trust, to "fully empower teachers with virtue
and talent, to empower teachers with virtue and no talent
in a limited way, and not to empower those without virtue
and talent without virtue."

With the progress of society, the connection between
college education and community is getting closer and
closer as the indirect beneficiaries of college education,
parents and community members need to consider running
school together with parents and the community, not only
to combine family education and community education
with a college education to cultivate students but also to
absorb parents and community members to participate in
college education, to provide the main guarantee for
creating an excellent nurturing environment so that
parents and community members should also become
leaders in the requirements of the distributed theory[25].
To strengthen the connection with parents and
communities, principals need to consider two conditions:
firstly, to create a platform parents and community
members can be invited to participate in college education
through thematic activities such as parents' meetings and
college celebrations; secondly, to complement each
other's advantages, parents can make full use of their
different occupations and abilities to make up for the
shortage of college education, like some parents may be
firefighters, they can make use of their advantages to carry
out fire safety education for students.
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3.2 Design of distributed distribution and
scheduling system of teaching
resources

A distributed database system is a set of data sets that
logically belong to the same design but are physically
dispersed across multiple site nodes connected in a
computer network. The data on each site is generally used
to describe the real world of the site, the site-local database
data sources, and most user applications reside typically in
the area; that is, each site can independently process site
autonomy, can perform local applications, in addition, the
site can also perform global applications through network
communication. For the user, a distributed database
logically, like a centralized database, the user can perform
international applications at any one site [26]. Distributed
database system makes the system with appropriate data
redundancy through replication, thus increasing the
reliability and availability of the system; provides local
autonomous data sharing and coordination between sites,
thus making the system with fast data processing
capability; in addition, through the combination of
database technology and parallel processing technology,
using the scale benefits generated by parallel processing
of multiple processors can be in terms of resource
distribution mode There are three main modes of resource

A Distributed
Database System

v

schedulmg

The Same Design ‘
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distribution based on the Internet network at present as
follows.

(1) Centralized distribution: The resource scheduling
system holds all the resources and helpful information.
The resource scheduling solution can be generated
efficiently for a user request task, and the system is
relatively easy to implement. However, when there are
more users in the whole system, it is difficult for this
scheduling system to handle the central load balancing
problem, which is the bottleneck of centralized
distribution.

(2) Layered distribution consists of a two-tier or
multi-tier scheduling system. For a two-tier system, the
scheduling system at the upper level is called the global
scheduling system. The scheduling system at the lower
level is collectively called the local scheduling system or
the local scheduling system. The advantage of this
structure is that it is easier to dispatch the system globally.
The dispatch system at the upper level can control the
system at the lower level, but it also brings some problems.
When the system is extensive, the global system can
become the bottleneck of the system, and once it is down,
it cannot continue to operate. The composition of the
hierarchical distribution scheduling system is shown in
Figure 3.
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Figure 3: Composition of hierarchical distribution scheduling system

(3) Mesh distribution: The Peer-to-Peer principle is
used in the system, and each node, is both a user and a
distribution centre. However, it is found that individual
resource users are very reluctant to contribute their
hardware resources to this distribution model.

We measure each possible scheduling solution from
the perspective of a specific task and select from them the

scheduling solution that can best meet the requirements of
the task, such as the requirement to minimize the
execution time of the task, the need to reduce the amount
of network communication resources occupied, etc.
Measure each possible scheduling solution from the whole
system's perspective, and select the one that can maximize
the entire system's performance, such as throughput rate,
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load balancing, etc. By drawing an analogy between the
network environment and the market environment, with
the user as the buyer and the resource owner as the seller,
the scheduling process is a transaction process between
the buyer and the seller, and various models from
macroeconomics and microeconomics are applied to the
scheduling process.

In the system, server resource packaging
automatically perceives the progress of server-side
resource  development and resource  production
requirements submitted by users or retrieved by the
system, and automatically performs unpacking,
compression, encryption and packaging through the
perceived situation; server resource distribution
monitoring will automatically perceive the release of
updated resources after the completion of the packaging
link, and perceive the user resource requirements through
the interaction with user resource distribution monitoring,

|

|
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and after the user identity verification is passed Client-side
resource distribution automatically distributes server-side
resources to the client; client-side resource distribution
unpacks the client-side resources after the interaction with
server resource distribution, and the upgrade
automatically senses the upgrade situation and the user's
use of resources to automatically hook up the resources to
the corresponding knowledge points defined by the user to
complete the whole resource distribution. Among them,
server resource distribution monitoring and client resource
distribution monitoring provide a user interaction
interface; through client resource distribution monitoring,
the system completes the acquisition of basic initialization
information, and server resource distribution monitoring
can also modify the client information configuration
according to the specific actual situation, and query
statistics on resource distribution. The overall functional
model of the system is shown in Figure 4.
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Figure 4: System overall functional model diagram

Retaining the needed resources in the massive data is
fundamentally different from the traditional database
query. Therefore, in the Hadoop cluster environment, all
the resources uploaded to HDFS are stored in each other
DataNode nodes, and the index files corresponding to the
resources are also generated. To improve the speed and
accuracy of recovery, the parallelized retrieval design uses
a MapReduce program to parallelize the lookup on
multiple data nodes. It then merges the retrieval results,
encapsulates them into a specific format, and delivers
them to the user. The whole process, from the keyword
segmentation to the generation of retrieval results, is
performed in a Hadoop cluster with parallel computation,
and calls to Map and Reduce functions are executed.

Specifically, when the retrieval request is reached, the
JobTracker in the NameNode will distribute the retrieval
function to each DataNode. Of course, the design of the
retrieval function is also based on Map and Reduce [27].
Before executing the retrieval, the keywords entered by
the user are shared among multiple Map/Reduce functions
as global variables after binning. During the retrieval
process, each DataNode executes the business logic in
Map to retrieve the results on this node that match the
keywords. The return of each DataNode finally requires a
call to Reduce to merge the results, thus returning the
retrieval results to the user.
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4 Analysis of results

4.1 Analysis of the distributed distribution

and scheduling model of teaching
resources based on the random matrix
educational leadership model

To test the performance of the ERDDS designed in
this paper, simulation experiments are conducted for the
personalized services and the task scheduling between
users and distribution centres discussed in the article,
respectively. Since both personalized services and task
scheduling between users and distribution centres are
implemented in the scheduling server, which provides
access interfaces to resource users, distribution centres,
and headquarters resource centres in the form of Web
Services in the actual operation of the system, there is no
visual interface. The visualization Windows program was
used to conduct the simulation experiment to visually
observe the system's processing and results. Users of
various disciplines in the information technology platform
universities were used as the simulation experiments, and

B. Ni et al.

the simulation experiments of personalized resource
selection based on content filtering technology, interest
group clustering, personalized resource selection based on
collaborative filtering technology, and task scheduling
between users and the distribution centre were conducted
respectively.

Based on functional satisfaction, the system's
performance must be tested to run smoothly and
efficiently. The system is deployed in a LINUX
environment. To monitor the status of the system during
operation, this paper uses the neon tool monitoring, which
can monitor CPU usage, memory utilization, disk
read/write ratio, network 1/O speed, etc., in real-time, and
its monitoring results can display all-important
performance optimization information on one screen and
update it dynamically, which is beneficial to LINUX
system performance data analysis. CPU utilization,
memory usage, kernel, load balancing, network 1/O, and
disk 1/0 information can be seen, and the system status
data shows that the system is running relatively smoothly
and as expected. It is also possible to view the system
operation status through graphical statistics, and the
system data usage is shown in Figure 5.
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Figure 5: System data usage
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To ensure the quality of service of educational
resources in the process of inter-server database
transmission, this study proposes and implements the
optimal scheduling of resources based on the ant colony
algorithm, simulating the business travel problem, treating
each sub-node educational resource server as a school and
the video files to be transmitted as educational resources,
and deriving the optimal path for file transmission
according to the ant colony algorithm, and then sending
the video files to each server in this order. Node, and in
the design and implementation of algorithm-based
scheduling problem mainly faced and solved a problem:
how to obtain the utilization rate of each educational
resource server generally, a high concurrency, high
communication server program occupancy rate will be
apparent only after the program has been running for some
time, once the utilization rate in about oscillation, is a
danger signal, should consider selecting other servers,
may be very dangerous. Therefore, monitoring and
evaluating the ease of use of each partner school's
educational resource server management and the
operating system selected is essential.

60
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Stress testing is also an essential part of software
testing. Stress testing can ensure that the software can
generally respond to the increase in the number of
accesses under normal function and then obtain a
boundary of access. The system is expected not to have
abnormal software functions, crash, stop running, etc.
Usually, the stress test has four specific aspects: CPU
utilization, memory usage, total time spent, and average
response time of the server, and whether these indicators
will change significantly when the number of
concurrencies increases dramatically. When the number of
users was 1000, the system's minimum and maximum
execution values were 35.234 and 97.622, respectively,
and the final average value was 68.975. The average value
of the system is 70.332, and the minimum and maximum
execution values are 26.436 and 125.75, respectively.
When the number of users of the system increases, the
system can still run stably and respond accordingly. In the
process, the time consumption does not increase
significantly, and the performance continues to be stable.
A comparison of the system performance test results is
shown in Figure 6.
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Figure 6: Comparison of system performance test results

The user information collection module collects local
information on the client side and periodically submits
user-related information to the proxy server. The user
modelling module in the proxy server constructs and
updates the user model and stores it in the information
base [28]. The personalized service module provides
related service policies and contents to users according to
the user model. The advantages of this design structure
are: firstly, since the personalization service is realized in
the scheduling server, it can recognize collaborative
personalization service in the agent's user group; secondly
since the collection of user information is discovered in
the client, it can collect rich and accurate information to
build the user model. The disadvantage is that it requires
the transmission of user information, which also tends to
cause the violation of user privacy. Still, in the context of
this system, resource users do not have strict requirements
for the confidentiality of their interest information, so this
structure is reasonable and feasible.

4.2 Distributed distribution and
scheduling of teaching resources

This study adopts a two-stage education resource service
model and strategy oriented to the learning process to
realize the concept of distributed distribution and
dispatching active service of teaching resources. Based on
the matching mapping service model of learners' essential
characteristics and interest preferences, a rule-based
recommendation method is used to build a simulation
platform for educational information resource push
service. This stage mainly adopts the matching mapping
relationship based on learners and resources. The cold
start problem is effectively solved. To promote the
formation of learning communities among learners,
collaborative filtering can be used for group pushing and
personalization for individual learners. Based mainly on
learners' learning behaviour records and contexts, the
tensor-based high-order singular value decomposition
algorithm is used to achieve clustering and
recommendation, which can effectively realize active
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pushing based on dynamic contexts and learning states.
The database layer mainly stores student information,
resource information, learner behaviour information,
corresponding matching rules, etc. All the contents in the
database are updated and dynamically evolved in real
time. The student database stores the essential
characteristics and preferences of learners and the learning
context information; the resource database mainly stores
the content, objective attributes, and semantic relations of
resources; the behaviour database especially holds the
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learning behaviour records of learners at different times,
space, and contexts; the matching rule library mainly
covers some matching mapping relations and
recommendation rules in the recommended learning
system. To demonstrate the optimization performance of
task scheduling based on the ant colony algorithm, the
constants in the ant colony algorithm are initialized as
0=2, p=2, p=0.1, Q=1, C=0.1, and the number of iterations
is 200 generations. The objective function results solved
by the ant colony algorithm are shown in Figure 7.

—&— Objective Function

Figure 7: Result of objective function solved by ant colony algorithm

Based on the above-mentioned “learner-resource"
fusion fifth-order tensor and the existing experimental
data, this study writes a personalized recommendation
system based on learner behaviour and context through the
MATLAB platform to verify the performance of this
recommendation system. The accuracy of the
recommendation system based on learner behaviour and
context is mainly affected by the historical learning
trajectory data, so to explore the impact of different
historical trajectory data on the results, this study designed
three scales of data based on the original learning
trajectory data. The size of different scales of data sets is
mainly based on the average number of times each learner
learns the resources. Fifteen times, an average of 20-25
times on scale 2, and an average of 30-35 times on scale
3. Then, depending on the scale, the learning records are
randomly selected in the learning record set, and 80% of

their learning records are used as the training set and the
remaining 20% as the test set. In this H-scale dataset, the
smaller the scale, the less likely the learners will learn the
resources at different times, locations, and devices. This is
more conducive to evaluating recommendation
effectiveness for new users in specific contexts. The larger
the size, the greater the likelihood of learners learning
resources at different times, locations, and devices. This is
more favourable for evaluating the recommendation
effectiveness of old users in a specific context. To test the
degree of influence of the data scale on recommendation
results, this study conducted many simulation experiments
on three data sets of different scales. The experiments
show that recommendation effectiveness varies with the
number of lists (top-K) on the same scale. The
comprehensive comparison of recommendation results at
different scales is shown in Figure 8.
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Figure 8: Comprehensive comparison of recommendation results at different scales

Teaching resource distribution requires calling
MapReduce to find results matching keywords in multiple
index files. Of course, the index is automatically generated
by the system after the resource upload is completed.
When performing parallelized retrieval, the main retrieval
algorithm is encapsulated in the run method of
HadoopSearch. After completing the return, the system
will sort the retrieval results according to the keyword
matching degree. The orderSearchResulto() method will
be called and finally displayed to the user as a list. This
paper optimizes the retrieval of HBase to achieve rapid
distributed distribution and scheduling of teaching
resources. It combines Solr's indexing mechanism to
achieve perfect integration with HBase indexes, i.e., some
(or all) columns of HBase table data are indexed into Soli
index in near real-time, with high flexibility and
scalability, and optimizes the customization of Soli's

retrieval scoring rules, thus meeting the needs of retrieval
for massive teaching resources in this paper. The
distributed algorithm runs for 100 rounds on both datasets.
When the number of computational threads is 1, the fully
asynchronous algorithm degenerates to the classical
stochastic gradient descent method, which takes about 1
minute on the Slashdot dataset and about 2 minutes on the
Epinions dataset.

In comparison, the corresponding running time is 7
seconds versus 10 seconds for a thread count of 40. The
fully asynchronous algorithm runs less often than the
partially asynchronous algorithm for both single and
multiple threads. This verifies that the fully asynchronous
algorithm is faster and the somewhat asynchronous
algorithm consumes synchronization time. The test results
of distributed distribution and scheduling of teaching
resources are shown in Figure 9.
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Figure 9: Test results of distributed distribution and scheduling of teaching resources

5 Conclusion

The construction of teaching resources is the foundation
of education informatization. Its research focuses on the
metadata representation of teaching resources, the
granularity of learning objects, the reconstruction of
learning objects, and the construction of teaching resource
libraries. Metadata is data about data, specifically
structured data about data. Semantics can be seen as the
meaning of the concepts represented by the data and the
relationship between these meanings, an abstraction, or a
higher-level logical representation of the data. The
personalized service mechanism is adopted in the system.

On the one hand, the rule-based recommendation
technology is adopted according to the basic information
of resource users, which effectively realizes the
personalized initial resource selection for new users of the
information platform; on the other hand, the mixed
recommendation technology is based on content and
collaboration is adopted according to the user interest
information, which effectively realizes the personalized
updated resource selection for old users of the information
platform. In the process of personalized initial resource
selection, decision tree technology is used to obtain
personalized resource distribution rules, and fuzzy
matching and inference technology are used to operate the
distribution rules for personalized resource selection. In
the customized update resource selection process, ant
colony clustering analysis is used to establish user interest
groups, thus realizing hybrid personalized resource
recommendations and improving personalized service
performance. The task scheduling optimization based on
the ant colony algorithm is used in the scheduling server
to effectively solve the allocation problem between
resource user groups and distributed distribution centres,
thus realizing system load balancing.
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