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Abstract. The Employment education network platform because of its conve-
nience its business has been rapid development, too much platform integration
and paid knowledge spread also breeds the platform and users and users and users
with data sharing security issues. At the same time, the development of Inter-
net technology also increases the education platform knowledge rights protection
and fight against piracy difficulty. To this end, the employment education net-
work platform architecture based on blockchain technology is designed. Based
on blockchain technology, an employment and education network platform com-
posed of network layer, infrastructure layer and business application layer was
built. Intelligent contract was compiled by online editor Remix to design intelli-
gent contract function of employment and education network.Basedon the integral
incentive mechanism contract, the teaching resource sharing function is designed.
Design employment education data recommendation function based on residual
neural network. The test results of the platform show that the fastest response time
of the platform is 1.24 s, and the maximum amount of data that the platform can
manage at the same time is 40000 Byte when the user visits are 5000 times. The
platform can operate normally and has extremely high operating efficiency.
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1 Introduction

At present, with the continuous development and application of information technology,
people’s demand for knowledge and skills is also increasing. Especially when it comes
to employment and career development, people are paying more attention to the quality
and effect of education. For the job market, traditional recruitment methods also have
some problems, such as cumbersome recruitment process, asymmetric information and
high recruitment costs [1]. At the same time, with the popularization and development
of Internet technology, many new Internet enterprises began to emerge. They have pro-
found insight into and driving force to open up the Internet job market, and are in urgent
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need of a new, efficient recruitment mode that can meet the recruitment needs of enter-
prises. Therefore, under the current social background, it has become an urgent issue to
study the way of employment education based on the network platform and establish a
more fair, just and transparent employment mechanism. The network platform can not
only realize information openness and transparency, ensure consensus among students,
enterprises and educational institutions on the authenticity and accuracy of information,
but also provide students with more personalized and professional career development
suggestions through big data analysis and other means, to help enterprises find the right
talents more quickly and accurately. Therefore, the research and exploration of the archi-
tectural design of an employment education network platform has become one of the
urgent problems to be solved.

Liu Xuejing [2] proposed the design of ideological and political education platform
based on networkmultimedia technology.With the control of the computer, the compres-
sion technology is taken as the core technology, and the camera with adjustable position
and the pickup with high sensitivity are installed to collect all kinds of video and audio
materials, complete the compression and preservation processing in the hard disk video
recorder, and use the network transmission to the server point-to-point connection and
internal multipoint broadcasting to realize the on-demand and live broadcasting in the
platform. Peng Xiaohua et al. [3] proposed the design of an online education platform
for multi-concurrent high-speed communication. By analyzing the buffer and bandwidth
at the receiving end, network delay and loss rate, the distribution shunt strategy of com-
munication network link was designed. Then, combined with Greedy algorithm, Pareto
distribution and queuing model theory, a multi-stream concurrent communication trans-
mission control model in heterogeneous network environment is established. Finally,
the firefly swarm algorithm is used to simulate the optimal solution target and complete
the overall design of the system.

Blockchain technology provides a new way to solve the above problems. The char-
acteristics of blockchain technology, such as decentralization, intamability and trans-
parency, provide guarantee for information exchange and trust building among schools,
enterprises and students, and also provide new opportunities and possibilities to realize
information sharing and collaboration among students, schools and enterprises [4]. The
employment education network platform based on blockchain technology can improve
the traditional way of employment education by building trust, improving the reliability
and security of information, and improving the effect of education and the quality of
talents. Therefore, the research and exploration on the architecture design of the employ-
ment education network platform based on blockchain technology has both practical
application value and theoretical academic value. A three-tier architecture pattern is
adopted: Network layer, infrastructure layer and business application layer, through P2P
network technology to provide services for the communication between nodes in the
blockchain, establish the employment education network platform architecture, through
the employment education network intelligent contract function, teaching resource shar-
ing function, employment education data recommendation function, realize the employ-
ment education network platform based on blockchain technology; Furthermore, the
education resources of students and employment education courses are embedded in
the residual neural network model to predict the degree of students’ preference for
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target resources. Experimental verification shows that the fastest response time of the
platform designed in this paper is 1.24 s, which can effectively solve the problems of
inaccurate information matching and inaccurate information often existing in traditional
employment information platforms.

2 Employment Education Network Platform Architecture Design

The main purpose of the construction of the employment education network platform is
to provide more convenient, efficient and comprehensive vocational skills training and
employment services [5], help the majority of workers adapt to economic development
and changes in employment situation, improve employment competitiveness and self-
development ability, and promote employment stability and economic development. In
addition, online platforms can also facilitate enterprises’ recruitment and talentmatching,
speeding up industrial restructuring and talent cultivation. Therefore, this paper builds
an employment education network platform based on blockchain technology. On the
basis of making full use of high-quality teaching resources in various universities, it
provides a convenient network platform for students and teachers, which can help users
develop personalized learning plans more quickly and accurately according to their own
learning conditions. At the same time, it can also recommend courses, so that users
can obtain a wider range of educational opportunities [6]. In this paper, when using
blockchain technology to design the overall framework of the employment education
network platform, the idea of layered architecture should be followed, as shown in Fig. 1:

2

Fig. 1. Architecture diagram of Employment education network platform

As shown in Fig. 1, the employment education network platform designed in this
paper mainly adopts three-level architecture mode: network layer, infrastructure layer
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and business application layer. The network layermainly realizes information interaction
and provides services for communication between nodes in the blockchain through
P2P network technology, so as to achieve effective point-to-point communication. The
network layer transmits the business information of each node and synchronizes the
block information of adjacent nodes, which effectively improves the robustness of the
system so that the system will not crash due to the attack of the information of a node.
In this way, all nodes in the blockchain network can jointly maintain the system and
manage the system data equally.

Infrastructure layer is the core layer of the whole model, which can provide sup-
port for basic services of mutual trust and interoperation of employment and education
resources. It mainly covers three service support systems: blockchain directory service
system, certification and trust service system and intelligent exchange service system.
The blockchain directory service system provides overall management for all educa-
tion resources on the blockchain network, carries out unified registration of employment
education resources, provides organization and storage of information resources, as well
as educational resource inquiry and jump services; The certification and trust service
system provides unified trust services for all entities and educational resources on the
blockchain network, and solves the mutual trust and trust between all nodes.

Sharing and other issues; The intelligent exchange service system provides a
consensus mechanism to realize the consistency of information of all nodes.

The business application layer encapsulates the application scenario of the employ-
ment and education network platform, and provides corresponding programs and inter-
faces for the needs of users. Users interact with the blockchain through the protocols and
contracts built into the application. To sum up, this paper uses blockchain technology
architecture to design a three-tier employment and education network platform, which
can improve user data security, data sharing efficiency, education certificate credibility,
institutional fairness, and create a better learning experience.

3 Function Realization of Employment Education Network
Platform

3.1 Intelligent Contract Function of Employment and Education Network

Smart contracts, the most important feature on the platform, are automated programs
that can safely interact with the blockchain, avoiding the problem of human intervention.
Smart contracts used on the platformcan facilitate information exchange and transactions
between educational institutions and students, ensuring the security and fairness of the
platform. Strictly reviewing the indicators, automatically issue the qualification level
certificate formulated by the authorities, through the pre-set certification standards and
systems, without manual intervention, the system is on duty all day long, under the
supervision of enterprises, schools, society and other parties to complete the issuance of
certificates. The e-certificate based onblock chain is the only certificate for authentication
of the authenticity of the certificate. By tracing the block information attached to the
e-certificate, any educational institution and recruitment unit can track and query the
online education of students learning and certificate authenticity, in order to ensure
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the credibility and effectiveness of the e-certificate, to solve the problem of certificate
fraud.The implementation of intelligent contract function of employment and education
network is shown in Fig. 2.

Fig. 2. Employment and Education Network smart contract function

The smart contract is compiled through the online editor Remix to obtain the cor-
responding binary coding file and application binary interface (ABI), and submit the
deployment contract request on any blockchain node. The ABI interface defines the
name of the function that the smart contract can call, input/output data format, gas con-
sumption, and other parameters. Then, after the request is recorded on the chain, the
address and block hash value containing the intelligence contract are returned to the
request originator. The nodes in the synchronous state will update the block height in
real time to obtain the successful deployment of smart contract information. Platform
users can invoke smart contracts using Python’s Web3 library to initiate platform login
requirements. The specific operations are as follows: 1) Check node interconnection
status; 2) Call the inter-process communication (IPC) file when the check status is syn-
chronous; 3) Unlock the account and check the address. If the check is valid, continue;
if it is invalid, unlock the account again; 4) Define ABI interface of intelligent energy
contract; 5) Define the deployment address of the intelligent energy contract; 6) A real
example of the Contract between ABI interface and deployment address; 7) Use Web3
library Contract class function to call smart contract.

3.2 Teaching Resource Sharing Function

Teaching resource sharing functions include personal data sharing, teaching resources
sharing, teaching results sharing and evaluation system sharing. Specifically, students’
personal information, class schedule, transcript and other data can be stored on the
blockchain of the platform. These resources can be independently authorized by students
and shared with recruitment companies or other educational institutions to demonstrate
their learning process and results. Educational institutions can upload their courses,
courseware, handouts and other teaching resources to the blockchain of the platform and
share themwith other educational institutions. Students’ graduationworks, project expe-
rience and other teaching results can be stored on the platform’s blockchain and shared
with recruitment companies or educational institutions. This can enhance the competi-
tiveness of students in employment and facilitate the translation of learning results into
employability and work experience. The platform can store students’ evaluation records



Architecture Design of Employment Education Network Platform 101

and evaluation results on the blockchain for reference by other educational institutions
and facilitate recruitment enterprises to evaluate and screen students.

Therefore, in the employment education network platform designed in this paper, a
point incentive mechanism is set up to ensure that the rights of uploaders and download-
ers of educational resources of employment education courses can be guaranteed. The
point incentive mechanism mainly takes the number of educational resource uploads
of employment education courses as the evaluation index, and provides corresponding
points rewards to users who upload resources. Therefore, the course resource sharing
function of the platform is set up in this paper, as shown in Fig. 3:

Fig. 3. Business logic diagram of the integral incentive mechanism contract

As shown in Fig. 3, the intelligent contract with the incentive mechanism of points
designed in this paper gives corresponding rewards mainly through the user’s resource
uploading behavior. When a teacher registers an account on the platform, the platform
will call the insertScore contract as the initial score under the current account, and
then give corresponding rewards according to the initial score. When teachers log in
to the platform and choose to upload education resources of employment education
courses, the platform will call updateScore interface function to modify user credits
and increase corresponding credits according to the number of resources uploaded by
teachers [7]. Of course, in the teaching resource sharing function designed in this paper,
if the administrator finds infringement or other problems in the employment education
course resources uploaded by the teacher, the platform can implement the removeCourse
interface function to delete the uploaded course resources and return the result to the
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teacher’s account. The above intelligent contract of incentive mechanism is used to
realize the business logic of the teaching resource sharing function. The platform will
call the corresponding contract to ensure the smooth implementation of resource sharing
operations such as uploading and downloading by users.

3.3 Employment Education Data Recommendation Function

In order to improve the utilization rate of teaching resources, the data recommenda-
tion function is set up on the employment education network platform designed in this
paper. By studying the corresponding teaching data recommendation algorithm, this
paper decides to use residual neural network to realize the employment education data
recommendation function of the platform [8]. Residual neural network is a special deep
learning model. The implementation of employment education data recommendation
function is shown in Fig. 4.

Fig. 4. Recommendation function of employment education data

In the process of training and learning, problems such as model degradation and gra-
dient dissipation often occur in the ordinary deep neural network model, which affects
the recommendation effect of employment and education data. Therefore, this paper
introduces residual neural network to alleviate problems such as gradient dissipation
and model degradation caused by the deepening of network layers. Improve the oper-
ation performance of the employment education network platform [9, 10]. When the
employment education data recommendation function of the residual neural network
design platform is used, the text information features of the education resources of the
employment education course are extracted through the network. In this process, two
parallel extractors with independent weights are adopted in the design platform, that is,
the title and abstract information of the education resources of the employment education
course are extracted respectively as the final text features. As follows:

T = Q([B;Z]) (1)
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where, T is the extracted text information characteristics of educational resources of
employment education courses;Q is the fully connected layer of the residual neural net-
workmodel [11, 12];B is the title features of teaching resources. Z is the abstract charac-
teristics of teaching resources. Then, the potential of students and teaching resources are
obtained through the residual neural network. As students’ learning interest, the poten-
tial factors of educational resources of employment education courses are assumed to
be Y , and the calculation formula is as follows:

YL+1
t←T = f

(
ω · YL

t←T + p
)

(2)

where, YL+1
t←T is the potential factor of text information feature T of educational resource

t of employment education course in layer L+ 1 of residual neural network; YL
t←T is the

potential factor of text information feature T of educational resource t of employment
education course in layer L of residual neural network; f is the aggregate function; ω is
the weight matrix; p is biased. At the same time, according to the dynamic preferences
of students within a certain period of time, the potential factor of students’ learning
interests is determined to be X [13]. Finally, according to the students’ learning interest,
the recommendation of educational resources of employment education courses can be
realized. The expression is as follows:

Hi,t = Loss(X ,Y ) (3)

where, Hi,t is student i preference for educational resources t of employment educa-
tion course [14, 15]; Loss is the loss function of residual neural network. As shown in
Formula (3), students’ preference for target resources can be predicted by embedding
the educational resources of students and employment education courses in the residual
neural network model.

4 Platform Test

In order to verify whether the employment education network platform based on
blockchain technology designed in this paper has practical effects, this paper tests the
platform. The final test results will be developed in the form of a comparison between
the ideological and political education platform based on network multimedia technol-
ogy proposed in literature [2], the multi-concurrent high-speed communication online
education platform proposed in literature [3], and the employment education network
platform based on blockchain technology designed in this paper. The specific platform
test process and results are as follows.

4.1 Test Procedure

Before the platform test, this paper first debugs the platform hardware, mainly themobile
scene debugging. In a mobile phone or tablet computer, test the movement of the ARM-
7 chip. The ARM-7 chip is a 32-bit processor based on RISC architecture, which is
characterized by high performance, low power consumption and low cost, and gener-
ally runs at about 100 MHz. In order to debug the Linux controller, the serial cable is
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used to connect the computer to the serial interface of the device, and ensure that the
correct serial port type and correct data cable are selected. Open a terminal tool on your
computer and select the correct serial port number and baud rate. Platform interface
operation processing is required to enter the platform’s write mode by sending specific
commands or pressing specific buttons on the device (such as the RESET button).After
the hardware debugging is completed, connect it with the platform software and enter
the login interface as shown in Fig. 5.

Fig. 5. Platform login interface

As shown in Fig. 5, employment and education data information can be collected in
real time in the information collection module; Information writing module can modify,
write, Delete employment and education data information at will; The energy consump-
tion module can analyze the energy consumed by the platform. Each module will have a
template of corresponding information data. If the template is consistent with the actual
information data, it proves that the software debugging is complete; otherwise, the soft-
ware needs to continue debugging until the actual information data is consistent with
the template. After the hardware and software debugging of the platform is completed,
the normal operation of the platform can be guaranteed.

4.2 Test Result

In order to test the employment and education network platform based on blockchain
technology as a whole, this chapter conducts functions and performance from two
aspects. One is to verify whether the platform designed in this paper can meet user
expectations, and the other is to verify whether various indicators of the platform are
normal. The functional test is mainly based on the earlier use-case analysis. The follow-
ing is the main functional test content of the employment education network platform,
as shown in Table 1.

Table 1 shows that the functions of the employment education network platform
designed in this paper can be used normally. On this basis, in order to ensure the smooth
and efficient operation of the employment education network platform, the platform
performance will be tested in detail below. Taking the response time as an example, the
ideological and political education platform based on network multimedia technology
proposed in literature [2] and the online education platform based onmultiple concurrent
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Table 1. Functional test cases of employment education network platform

Function Test content Expected output Test results

User registration Input necessary information
as required by the platform,
such as user name and
password, to verify the
expression information

The authentication is
successful, prompting the
user

Normal

User login Log in to the platform using
a registered user account

Log in successfully and go
to the page

Normal

User management Modify and delete the
personal information of
registered users

The deletion or
modification succeeds, and
a result message is
displayed

Normal

Integral management Users view personal credits
and administrators modify
user credits

Show credits and details,
modify successfully and
update the modified credits

Normal

Resource upload Upload local employment
education and teaching
resources to the platform

Successful upload Normal

Resource download Download platform
resources to a local
directory

Successful download Normal

Data recommendation Browse the resources on the
platform and click the “Data
recommendation” button

The platform can
recommend appropriate
course resources according
to the user’s learning
situation

Normal

Resource search Use keywords to search for
the course resources you
want to view

Displays the resource
information matching the
keyword

Normal

high-speed communication proposed in literature [3] are selected as the control group to
compare with the platform designed in this paper, and the performance of each platform
is recorded in time during the operation process, as shown in Table 2:

It can be seen from the data in the table that the response time of the designed platform
in this paper is the fastest 1.24 s, and the response time of the platform in literature [2]
and the platform in literature [3] is the fastest 2.32 s and 3.29 s. The performance of the
designed employment education network platform in this paper is superior to that of the
control platform in all aspects. With the increasing number of user requests, the platform
designed in this paper can not only maintain a fast response speed stably, but also run
stably, which indicates that the platform designed in this paper has excellent performance
and can effectively solve the problems of inaccurate informationmatching and inaccurate
information that often exist in traditional employment information platforms.
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Table 2. Performance test results of employment education network platform

Performance index Platform Number of requests/times

10 50 100

Response time /s Design platform 1.24 1.31 1.28

Platform of literature [2] 2.32 2.86 3.17

Platform of literature [3] 3.29 4.31 5.93

Under the above testing environment, this paper selects different user visits, and
compares and tests the ideological and political education platform based on network
multimedia technology proposed in literature [2], the online education platform based
on multiple concurrent high-speed communication proposed in literature [3], and the
maximum amount of data that can be managed simultaneously by the employment
education network platform based on blockchain technology designed in this paper. The
test results are shown in Table 3.

Table 3. Test results

User access The maximum amount of
data /Byte that can be
managed simultaneously
by the platform in
reference [2]

The maximum amount of
data /Byte that can be
managed simultaneously
by the platform in
reference [3]

This paper designs the
maximum amount of
data /Byte that the
platform can manage
simultaneously

5,000 times 11000 12000 40000

10,000 times 10000 11000 35000

15,000 times 9000 8000 30000

20,000 times 8000 7000 25000

25,000 times 7000 6000 20000

30,000 times 6000 5000 20000

35,000 times 5000 4000 20000

As shown in Table 3, the maximum amount of data that can be simultaneously
managed by the platform in reference [2] is small. When the user visits are 5,000 times,
the maximum amount of data that can be simultaneously managed by the platform is
11,000 Byte. When the user visits are 35,000 times, the platform can manage the least
amount of data simultaneously, which is 5000 bytes. In reference [3], the maximum
amount of data that can be managed by the platform at the same time is small. When
the user visits are 5,000 times, the maximum amount of data that can be managed by
the platform at the same time is 12,000 bytes. When the user visits are 35,000 times, the
platform can manage the least amount of data simultaneously, which is 4000 bytes. This
proves that the maximum amount of data that can be simultaneously managed by the
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platform of literature [2] and the platform of literature [3] will decrease with the increase
of user access, and the effect of data management will decline accordingly. However,
the platform designed in this paper can manage a large amount of maximum data at the
same time. When the user visits are 5,000 times, the platform can manage the maximum
amount of data at the same time, which is 40,000 bytes. When the user visits are 25,000
times, 30,000 times and 35,000 times, the amount of data that can be managed by the
platform at the same time is maintained at a stable state of 20,000 Byte. This proves that
the maximum amount of data that can be managed by the design platform in this paper
will not decrease with the increase of user access, and the data management effect is
good, which is in line with the purpose of this paper.

In the above test environment, the test interval was set as 2 s, and the consumption
of calculated and stored resources was calculated during the test period of 100 requests.
The test results are shown in Fig. 6.

Fig. 6. Performance test results

As shown in Fig. 4, during 100 tests, the computing resource consumption remained
within the range of 10% ~ 15%, and the storage resource consumption basically had a
linear relationship with the total number of requests initiated. In conclusion, under the
above technical framework, the request confirmation time of second time level and low
resource consumption can basically meet the application requirements of the employ-
ment education network platform on a certain scale. However, in a larger scenario scale,
there is still a triangle contradiction of decentralization, scalability and security, and the
blockchain technical architecture still needs to be further optimized.

5 Conclusion

At present, the development of Internet technology has brought new opportunities and
challenges to employment education. Various online employment education platforms
have emerged one after another, but these platforms have problems with security and
credibility, such as user privacy disclosure, certificate falsification and other risks. There-
fore, this paper designs the employment education network platform architecture based
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on blockchain technology. Based on blockchain technology, the employment education
network platform composed of network layer, infrastructure layer and business appli-
cation layer is constructed. Through P2P network technology to provide services for
communication between nodes in the blockchain, to achieve effective point-to-point
communication. The smart contract is compiled via the online editor Remix, the corre-
sponding binary-coded file and application Binary interface (ABI) are obtained, and the
deployment contract request is submitted on any blockchain node. Teaching resource
sharing includes personal data sharing, teaching resource sharing, teaching results shar-
ing and evaluation system sharing. The potential factors and teaching resources of stu-
dents are extracted by residual neural network. A three-layer employment education
network platform is designed, which can not only manage the background easily and
quickly, but also realize the intelligent contract, teaching data sharing, data recommen-
dation and other functions of the employment education network. At the same time,
this paper verifies through platform testing that the platform has high reliability, can
maintain efficient operation efficiency, and provides strong help for the development
of employment education information management in our country. However, this study
has some limitations, due to the decentralized nature of the blockchain and a large
amount of encrypted computing, its processing power is limited and processing speed
is slow. The popularization of blockchain technology requires more advanced hardware
equipment and higher technical level, thus increasing the cost of operation and main-
tenance of the platform and the threshold of use. At present, the penetration rate of
blockchain application is low in China, and many users do not understand blockchain
technology, which also limits the promotion and application of the employment and
education network platform based on blockchain. In the follow-up research, we can
consider the integration of blockchain technology, artificial intelligence technology and
5G communication technology from the perspective of development, giving full play to
the advantages of 5G transmission bandwidth and the characteristics of artificial intel-
ligence self-learning, guide blockchain technology into more traditional industries and
help industrial upgrading.
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