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Aiming at the problems of poor functionality, high occupancy, and low real-time performance of the currently designed
performance appraisal management system for university administrators, a performance appraisal management system for
university administrators based on hybrid cloud is designed. According to the characteristics of hybrid cloud technology, the
overall functional requirements and feasibility of the system are analyzed, and the assessment scheme of administrative personnel
according to the provisions of relevant documents is analyzed. *e performance appraisal index system is designed using an
analytic hierarchy process. Using the hybrid cloud architecture and B/S mode based on each component as a service model and
J2EE development framework, the basic information management subsystem of administrative personnel, performance appraisal
information management subsystem, information analysis and data mining subsystem, and platform system management
subsystem are developed. Using XML technology and database technology, the system is integrated with the performance
appraisal management system of administrators in colleges and universities. *rough the design of data flow diagram and E-R
diagram, the design of performance appraisal management system for university administrators based on hybrid cloud is realized.
*e experimental results show that the proposed method has good functionality, can effectively reduce the system occupancy, and
can improve the real-time performance of the system.

1. Introduction

*e annual performance appraisal of university adminis-
trators is one of the basic works of examining administrators
and an important content of cadre management, and the
appraisal result is one of the important bases for the or-
ganization/personnel department to hire and employ cadres.
However, with the deepening of the internal personnel
system reform in colleges and universities in China, it is
urgent to establish and perfect the performance appraisal
system, implement the performance appraisal, and establish
the incentive mechanism in the development and man-
agement of human resources in colleges and universities,
and it is also the foundation for a university to maintain/
consolidate and develop. As colleges and universities cul-
tivate high-level and high-quality talents, they are facing
unprecedented development opportunities and challenges.
People pay more and more attention to the theory and

practice of human resource management, and performance
management has gradually developed into a widely recog-
nized human resource management behavior [1–3]. *e
performance appraisal of university administrators is diffi-
cult to effectively evaluate their work performance. *e
traditional performance appraisal method cannot effectively
meet the needs of human resource management [4–6]. With
the deepening of the strategy of rejuvenating the country
through science and education, higher education has de-
veloped rapidly. As an important part of human resources in
colleges and universities, managers shoulder the important
task of serving the teachers and students of the whole
university, and their management level is becoming more
and more important [7]. Colleges and universities are dif-
ferent from enterprises. How to apply the good practice of
performance management in enterprises to colleges and
universities continuously strengthen the performance ap-
praisal of university administrators, improve the overall

Hindawi
Scientific Programming
Volume 2022, Article ID 9326563, 12 pages
https://doi.org/10.1155/2022/9326563

mailto:xiuqing@mku.edu.cn
https://orcid.org/0000-0001-7488-6367
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/9326563


quality of managers, and reasonably measure the perfor-
mance, and work efficiency of managers is of great signif-
icance to the performance appraisal of colleges and
universities.

At present, the research on performance appraisal
management system has also made great progress. Nobari
et al. [8] designed the staff performance evaluation system of
the Iranian National Library and Archives. Using the soft
operation research method, combined with the soft system
methodology and important performance analysis method,
the challenges of employee performance evaluation are
determined. *e opinions and experience of system stake-
holders are used, and the important performance analysis
methods are used to determine and prioritize improvement
actions. *e system designed by this method has certain
effectiveness. Demartini and Otley [9] designed a beyond
performance management system. Using loose coupling
theory, this study studies the relationship types in perfor-
mance management system. A performance management
system coupling index is conceptually developed and veri-
fied with a sample of 140 managers operating in different
industries. *is method designs the system to provide the
best results for effectiveness and innovation. However, the
above methods still have the problems of poor system
functionality, high occupancy rate, and low real-time
performance.

To optimize the functionality of the performance
management system, the CPU occupancy rate is reduced and
the real-time performance of the system is improved, and
this study designed a new hybrid cloud-based performance
appraisal management system for university managers. *e
basic information management subsystem, performance
evaluation information management subsystem, informa-
tion analysis subsystem, data mining subsystem, and plat-
form system management subsystem are designed through
the hybrid cloud architecture and B/Smode of component as
a service model and J2EE development framework. By an-
alyzing the overall functional requirements of the system, the
evaluation scheme, and feasibility of management person-
nel, the performance evaluation index system is designed
using an analytic hierarchy process. Using hybrid cloud
architecture, B/S mode, J2EE development framework, XML
technology, and database technology, through the design of
data flow chart and E-R diagram, the performance appraisal
management system of university administrators is devel-
oped. To verify the application effectiveness of the research
system, a simulation experiment is designed to test the
system.*e experimental results show that the system has an
ideal application function and low occupancy rate and can
effectively improve the real-time performance of the system.

2. Related Technologies

2.1. Hybrid Cloud Technology. At present, the concept of
hybrid cloud widely accepted in the industry comes from the
definition of cloud computing released by NIST, which gives
cloud computing five characteristics, 3 business models, and 4
deployment models. In particular, five major features are re-
source pooling, on-demand self-service, broadband network

access, rapid flexibility, and measurable services; three types of
business models are IaaS (infrastructure as service), PaaS
(platform as service), and SaaS (software as service); and four
types of deployment models are public cloud, community
cloud, private cloud, and hybrid cloud. Hybrid cloud is a
combination of several other cloud deployment patterns that
support data sharing, automated deployment, flexible migra-
tion, and on-demand scaling of customer applications across
the cloud. *e main business drivers for hybrid clouds are cost
savings, on-demand capacity expansion, disaster preparedness,
and accelerated deployment of new services.

*e hybrid cloud can be configured as either a public
cloud environment such as Amazon, Alibaba, or Tencent, or
a private cloud environment based on the OpenStack
platform, or a hybrid cloud environment with multiple
public and private clouds. Service organizations may select
cloud computing and cloud storage services of different
types and technologies based on the specific circumstances
such as resources, costs, and risks, and may achieve unified
management of the entire cloud environment, isomorphism
of heterogeneous cloud platform resources, and cross-
platform collaborative work of businesses. *e hybrid cloud
interface of this layer can implement the uniform encap-
sulation and protocol conversion of the underlying cloud
services, adapt to the development interfaces of different
cloud service providers, and provide a standardized cloud
environment for the upper platform. By constructing a
unified base cloud service pool, the differences between
different technologies and protocols can be eliminated ef-
fectively, and the heterogeneous computing and storage
resources can be integrated.

Hybrid cloud is a combination of at least one private
cloud and at least one infrastructure based on public cloud,
which generates an environment, provides transparent user
access to hybrid cloud, and has dynamic scalability to
manage unbalanced requirements [10–12]. Its basic model is
the software as a service (SaaS) model. On this basis, the
following models emerged: every component as a service
(XaaS), infrastructure as a service (IaaS), platform as a
service (PaaS), etc. “Each component as a service” is an
ecosystem delivered in the form of components. *e
component is a ready-made, end-to-end independent
business function module. *e meaning of XaaS is to make
resources consumable, which has become the core concept
of hybrid cloud computing. *e cloud provides complete
components, as shown in Figure 1.

2.2. XML Technology. XML is a language developed by the
World Wide Web Consortium (W3C) to describe the
structure of the organization and arrangement of data in
data documents. It defines a general syntax for tagging data
using simple, easy-to-understand tags and provides a
standard format for computer documents. *e data con-
tained in an XML document are a text string surrounded by
text labels that describe the data. Data and tags have a special
unit called an element. XML is a meta-markup language for
text documents, so you are free to define tags in XML to
adequately express the content of the document.

2 Scientific Programming



*e main advantage of Extensible Markup Language
(XML) is its universality. It has an unshakable position in the
IT field. It is difficult to imagine an important application
that does not use XML to save its configuration file or data
file [13–15]. XML has two main applications: the first is to
use XML to express the underlying data, such as configu-
ration files; the second is to use XML to add metadata to
documents. One of the goals of XML is to completely
separate data from its display. *e same data can be dis-
played in different ways. When data are transmitted through
the Internet, the bandwidth will not be wasted on the style
information of the transmitted data. *e main advantage of
XML is not the display mode with embedded data like
HTML. It separates the data from the display mode, which is
very useful to realize the data independence of interface
program.

3. Demand Analysis of Performance Appraisal
Management System for
University Administrators

Demand analysis is the key stage of developing the per-
formance appraisal management system for university ad-
ministrators. It is a process of continuous understanding and
gradual refinement. It provides the basis for the physical
scheme design in the next stage, which is mainly reflected in
the two aspects of “physical demand” and “expressing
demand.”

3.1. Functional Requirement Analysis. System analysis fo-
cuses on the analysis from the perspective of the whole
business process. Its main task is to investigate the current
system and assessment system, classify and sort out the
documents obtained in the investigation, analyze the overall
management status and information processing process
within the organization, and provide the required data for
system development. From the overall performance analysis,
the administrative personnel assessment management sys-
tem has the following requirements:

(1) Accuracy rate: this is an important indicator to
measure the system performance. *e evaluation
indicators of various administrative links of ad-
ministrative personnel should be accurate; other-
wise, it will affect the objectivity and impartiality of
the assessment and lose the significance of the system
development [16–18].

(2) Scalability: it refers to the expansion of system design
functions. *e functions realized by the design and
development of the system are not limited to the
evaluation between administrators and leaders, but
also include the evaluation of service objects, and
finally realize the “three-level” evaluation system.

(3) Ease of use: the installation, configuration, and
maintenance of the system should be simple and
convenient, with good user interface, convenient for
all kinds of users, and convenient for system
transplantation.

(4) Fault tolerance and robustness: on the one hand, the
system itself has security performance requirements.
On the other hand, when users operate, they can handle
corresponding errors and give prompts or warnings,
which can not affect the normal operation of the system.

3.2. Assessment Scheme Analysis. According to the provi-
sions of relevant documents, based on the analysis of the
original evaluation scheme of administrative personnel in
colleges and universities, a set of administrative personnel
evaluation schemes in line with the current work reality and
development needs of colleges and universities is designed to
provide a basis for the functional design of administrative
personnel evaluation management system.

3.2.1. Assessment Principle and Organization

(1) *e annual assessment shall adhere to the principles
of objectivity, impartiality, democracy, and open-
ness, and pay attention to the performance of mo-
rality and talent and work performance.

(2) *e college sets up an assessment leading group to
lead the assessment work of the whole school. *e
leader of the institute in charge of personnel work
shall serve as the leader, and the deputy leader shall
serve as the leader of the institute in charge of
teaching work. *e members are composed of 10
heads of the party and government office, organi-
zation department, personnel office, academic affairs
office, discipline inspection commission (supervision
office), trade union, logistics office, student work
office, and staff representatives. *e assessment is
organized, guided, and supervised, the assessment
results are reviewed, and the major problems en-
countered in the assessment are solved. *e as-
sessment leading group of the college has an
assessment office, which is located in the personnel
department, and the daily affairs are specifically
undertaken by the personnel department.

(3) Each department establishes a service object as-
sessment team composed of party and government
leaders, faculty representatives, and student repre-
sentatives. *e main person in charge of each de-
partment acts as the leader of the assessment team.
*e members of the assessment team are required to
report to the assessment office of the college for
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Figure 1: Cloud provides complete components.
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review and filing [19–21]. *e representatives of the
service object assessment team and the examinee
have the relationship of being served and serving,
which should be representative and extensive. Before
the assessment, the members of the service object
assessment team should widely solicit the opinions of
the faculty and staff of their department or the
students of their class and evaluate the examinee
objectively, fairly, and truthfully.

3.2.2. Assessment Scope and Objects

(1) *e formal managerial personnel in colleges and
universities and the managerial personnel appointed
according to labor contracts shall participate in the
annual performance assessment.

(2) *ose who leave their posts (retire) due to illness
(except for work-related injuries), private affair
leave, going abroad to visit relatives, and nonpublic
suspension of study for more than half a year or
(retire) before the end of June of the current year
shall not participate in the annual assessment. *e
early retirees of colleges and universities shall not
participate in the annual performance assessment.

3.2.3. Assessment Content. *e annual assessment of ad-
ministrative personnel is mainly carried out according to the
requirements of the state and the college on the post re-
sponsibilities of various personnel. *e content mainly in-
cludes five aspects: morality, ability, diligence, performance,
and integrity, focusing on the actual performance of the
work. *e specific contents are as follows:

(1) Morality: it mainly assesses the political and ideo-
logical performance, social ethics, and professional
ethics of administrative personnel.

(2) Ability: it mainly evaluates the professional level, the
application and play of management ability, the
improvement of the professional technical level, and
the renewal of knowledge in line with the respon-
sibilities of administrative posts.

(3) Diligence: it mainly assesses the working attitude,
diligence and professionalism of administrative
personnel, and their compliance with labor
discipline.

(4) Achievements: it mainly assesses the performance of
post responsibilities by administrative personnel, the
quantity, quality, and efficiency of work tasks, the
level of achievements, and social and economic
benefits.

(5) Integrity: it mainly assesses the administrative per-
sonnel’s compliance with discipline and law, self-
discipline, integrity, and self-discipline.

3.2.4. Assessment Criteria. *e annual assessment of ad-
ministrative personnel should determine the corresponding
assessment focus according to the basic requirements of

management education and service education, the basic
performance of political ideology and professional ethics,
and in combination with the characteristics of each
department.

(1) *e assessment of party and government managers
focuses on honesty and self-discipline, policy and
theoretical level, work ability, work attitude, work
style, cooperation spirit, work performance, etc.

(2) *e assessment of administrative professional
technicians focuses on the attitude of serving
teaching and scientific research, professional and
technical level, performance of post responsibil-
ities, etc.

(3) For personnel who concurrently hold multiple po-
sitions, their performance of main post responsi-
bilities shall be assessed, and their other work shall be
taken into account.

*e assessment results are divided into three grades:
excellent, qualified, and unqualified. Among them, the
number of people with excellent grades is less than 15% of
the total number of people in the department. *e basic
criteria for assessing excellence, qualification, and disqual-
ification are as follows.

3.2.5. Excellent. Morality: it supports the line, principles,
and policies of the party and the state, has a strong sense
of responsibility and exemplary compliance with national
laws, regulations, and various rules and regulations, and
is loyal to the educational cause of the party and the
people. As a leading cadre above the deputy section chief,
the personnel of the department have no fighting or
violation of social security management, and all the staff
of the department under management have responded
well.

Ability: strong working ability and greatly improved
business ability.

Diligence: hardworking, without being criticized in a
notice throughout the year, no absenteeism, personal leave
within 7 days, and sick leave within 15 days.

Achievements: well perform the post responsibilities
and complete the work tasks specified by the employed
post with high quality and full load, innovation, out-
standing performance, due diligence, and remarkable
achievements in scientific research, management, and
logistics services.

Integrity: model compliance with national laws, regu-
lations, and various rules and regulations, honest perfor-
mance of official duties, and no violation of discipline such
as favoritism, corruption, and bribery.

3.2.6. Qualified. Morality: support the line, principles, and
policies of the party and the state, and consciously abide by
various rules and regulations. Work actively, seriously, and
responsibly, be able to complete work tasks without liability
accidents.
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Ability: strong working ability, improved professional
ability, and basically competent for the administrative
position.

Diligence: work actively, seriously, and responsibly,
abide by labor discipline, and have no late arrival, early leave,
or unexplained absenteeism.

Achievements: perform post responsibilities well and
basically complete the work tasks specified by the employed
post.

Integrity: be able to abide by national laws, regulations,
and various rules and regulations, no violation of discipline
and law, and no criticism and punishment throughout the
year.

3.2.7. Unqualified. Morality: the political and professional
quality is low, the organizational discipline is poor, and the
rules and regulations cannot be basically observed.

Ability: difficult to adapt to work requirements and poor
performance of post responsibilities.

Diligence: absenteeism or failure to return without
justified reasons for more than 10 consecutive days, or
absenteeism for more than 10 days in a year, or leaving
without the approval of the college.

Achievements: poor performance of post responsibili-
ties, weak sense of responsibility, and unable to complete
work tasks.

Integrity: those who violate discipline and law, cause
adverse consequences, commit serious mistakes, and are
punished by the administrative record of major demerit or
serious warning within the party.

3.2.8. Design Method of Assessment Index Weight System.
*ere are generally many methods to design the perfor-
mance appraisal index system [22–24], such as the Delphi
method, ranking method, direct judgment method, ana-
lytic hierarchy process, weight factor judgment table
method, fuzzy coordinated decision-making method, and
frequency statistics method. *is study uses the analytic
hierarchy process (AHP) to design the weight of each
index.

(1) Judgment matrix: AHP organizes and hierarchizes
the problems by analyzing the factors and related
relationships contained in the complex system and
constructs an analytic hierarchy process structure
model. Generally, the factors contained in the
problems are divided into the highest level, the
middle level, and the lowest level, that is, the target
level, the criterion level, and the index level [25–27].
Assuming that Bk in the structural model is used as a
criterion, the element value of thematrix is judged by
comparing the element Cki, . . . , Ckm of the next level.
*at is to say, aij represents the ratio of the influence
of factors Cki and Ckj, and then, the judgment matrix
is as follows:

A �

a11 a12 · · · a1n

a21 a22 · · · a2n

· · · · · · · · · · · ·

am1 am2 · · · amn

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (1)

*e above element aij of the judgment matrix rep-
resents the relative importance of the elements Cki to
Ckj from the perspective of the evaluation criterion
Bk, and its value can be determined by the “1–9” scale
method.

(2) Index weight vector: the maximum eigenvalue and
eigenvector are calculated by the square root
method, and the calculated eigenvector is the deci-
sion index weight vector [28–30]. *e specific cal-
culation steps are as follows:
Step 1: calculate the productMi of each row element
of the judgment matrix:

Mi � 
m

j�1
aij, i � 1, 2, . . . , m. (2)

Step 2: calculate the m root Wi of Mi:

Wi � m
���
Mi


. (3)

Step 3: normalize the vectorW � [W1, W2, . . . , Wm]T:

Wi �
Wi


m
j�1 Wj

, i � 1, 2, . . . , m. (4)

*en, W � [W1, W2, . . . , Wm]T is the required fea-
ture vector. *e feature vector is the weight vector of
the element Ck1, Ck2, . . . , Ckm under the Bk criterion
[31].
Step 4: calculate the largest characteristic root λmax of
the judgment matrix:

λmax �
1
m



m

i�1

AWi( 

Wi

. (5)

In formula (5), (AWi) represents the i element of the
vector AW. AW is expressed as follows:

AW �

(AW)1

(AW)2

· · ·

(AW)m

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

�

a11 a12 · · · a1n

a21 a22 · · · a2n

· · · · · · · · · · · ·

am1 am2 · · · amn

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

W1

W2

· · ·

Wm

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

.

(6)
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(3) Consistency test: due to the complexity of objective
things or one-sided understanding of things, it is
necessary to test the consistency and randomness of
the judgment matrix whether the eigenvector
(weight) obtained through the constructed judgment
matrix is reasonable. *e test formula is as follows:

CR �
CI

RI

. (7)

In formula (7), CR is the random consistency ratio of the
judgment matrix and RI is the average random consistency
index of the judgment matrix. RI is obtained from a large
number of experiments. For the low-order judgment matrix,
the value of RI is shown in Table 1.

CI is expressed as the consistency index of the judgment
matrix [32–34], which is as follows:

CI �
1

m − 1
λmax − m( . (8)

In formula (8), m is expressed as the order of the matrix.
When CI < 0.1, the judgment matrix is considered to have
satisfactory consistency, indicating that the weight distri-
bution is reasonable. Otherwise, the judgment matrix needs
to be adjusted until a satisfactory consistency is achieved.

3.3. Feasibility Analysis

(1) Economic feasibility: it mainly compares the funds
invested in the development of the new system with
the economic benefits brought by the system after it
is put into use to confirm whether the new system
will bring certain economic benefits to the college. At
present, computers are equipped in all departments,
and the modern technology center has relevant
equipment, and a group of professional teachers and
technical teams. To develop this system, you only
need to buy relevant software and pay R&D per-
sonnel. *e development of the system will promote
the reform and improvement of the administrative
staff assessment system of the college and promote
the long-term development of the college, and the
benefits are far greater than the required expenses.
*erefore, the system is economically feasible.

(2) Operational feasibility: the college administrative
personnel assessment management system is mainly
to assist the personnel department in the assessment
of administrative personnel. *e operation is simple.
Users can quickly be familiar with the functions of
eachmodule of the system.Moreover, the system can
integrate the scores of all assessors and automatically
generate the assessment results, saving time, man-
power, and material resources. In addition, the
system has good compatibility, which can be applied
under general application system conditions, and
colleges and universities also have these conditions.
*erefore, the system is feasible in operation.

(3) Legal feasibility: the design of this system is carried
out within the scope permitted by law and does not
involve any aspects that conflict with the law, such as
contract, liability, or copyright infringement.
*erefore, the system is legally feasible.

(4) Technical feasibility: it is to measure whether the
required technology is available according to the
objectives of the new system, mainly including four
aspects: whether the current relevant technology can
support the developed new system and the number
and level of new system developers, namely human
resources, and hardware and software resources.

To sum up, the design and development of this system
meet the technical and hardware conditions. *erefore, it is
technically feasible.

4. Design of Performance Appraisal
Management System for Administrative
Personnel in Colleges and Universities

4.1. System Architecture Design. To realize the requirements
obtained through the analysis of real objects, this study
adopts the hybrid cloud architecture [35] and B/S mode
based on each component as a service model and uses the
J2EE development framework with the advantages of strong
portability, security, and stability [36]. A basic information
management subsystem for administrative personnel, a
performance appraisal information management subsystem,
an information analysis and data mining subsystem, and a
platform system management subsystem are developed.
XML technology and database technology are used to in-
tegrate the system with the performance appraisal man-
agement system of administrators in colleges and
universities. *e overall architecture of the system is shown
in Figure 2.

*e system is equipped with four types of authorized
users: ordinary users, administrative personnel data ad-
ministrators, performance appraisal data administrators,
and system super administrators. All subsystems are
deployed on the public cloud and the private cloud, re-
spectively. VPN is established between the public cloud and
the private cloud through password technology to realize
interoperability. Among them, the clients of the basic in-
formation management subsystem of administrative per-
sonnel, the performance appraisal information management
subsystem, and the information analysis and data mining
subsystem are deployed on the public cloud, ordinary users
and data administrators realize data entry and query through
these clients, and the platform system management sub-
system, all functional components, and all databases are
deployed on the private cloud and realized the actual
management function of data information.

4.2. Software Structure Design. Due to the hybrid cloud
architecture of each component as a service model, the
performance appraisal management system of university
administrators based on hybrid cloud is divided into
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three layers at the software level, which are data cluster,
functional component group, and human-computer in-
teraction software group from bottom to top. *e system
software framework structure is shown in Figure 3.

*e data cluster is implemented in the system support
database server, which is specifically composed of ad-
ministrative personnel basic information database, per-
formance appraisal information database, platform
system dictionary database, platform system operation
management database, and other personnel information
management system interface database, and is deployed
on the private cloud. *e functional component group is
realized by many functional components, specifically
including administrative personnel basic information
management functional components, performance ap-
praisal information management functional components,
information analysis and data mining functional com-
ponents, platform system management functional com-
ponents, and XML data interface functional components.
Among them, XML data interface and information
analysis and data mining functional components are
deployed in the public cloud, and other functional
components are deployed in the private cloud. *e hu-
man-computer interaction software group is a group of
interface programs realized by HTML+ JSP, and the
corresponding functions are realized by calling functional
components. *e interface programs related to platform
system management are deployed in the private cloud and
others in the public cloud.

4.3. System Function Design. *e main functions of the
whole assessment management system are divided into five
modules: personnel management, assessment questionnaire
management, assessment management, report output, and
statistical query. *e functional structure of the system is
shown in Figure 4.

(1) Personnel management: evaluation object mainte-
nance, evaluation appraiser maintenance, and ad-
ministrator maintenance.

(2) Appraisal questionnaire management: questionnaire
maintenance, answer maintenance, questionnaire
publishing, and judgment matrix setting.

(3) Appraisal management: appraisal indicator main-
tenance, indicator weight calculation, and personnel
appraisal.

(4) Report output: statistics report output.
(5) Statistics query: result statistics, questionnaire sta-

tistics, and statistics result query.

4.4.Data FlowDiagramDesign. *e data flow diagram is the
main tool to describe the logical function of the system.
*rough several specific symbols, it can comprehensively
reflect the overall situation of information use, processing,
transmission, and storage in the system. *e data flow di-
agram is an effective tool for system structural analysis. It
abstractly describes the system data processing, but it cannot
express the details of each processing. *erefore, it is nec-
essary to further supplement the data flow and processing in
the data flow diagram, which is the data dictionary and
transformation logic description. *e appraiser data flow
chart includes the administrative personnel, leaders in
charge, and service objects of the same department. *e
appraiser needs to enter the user name and password to log
in to the system, manage his own basic information, and fill
in comments, opinions, and query comments. *e data flow
chart of administrative personnel needs to enter the user
name and password to log in to the system, manage their
basic information, fill in self-evaluation and management
summary, modify personal information, and query the
evaluation content.

4.5. E-RDrawingDesign. E-R method is the abbreviation of
“entity relation method.” It is an effective method to de-
scribe the conceptual structure model of the real world. It
uses a rectangle to represent the entity type, and the entity
name is written in the rectangular box. Ellipses are used to
represent the properties of entities, and undirected edges

Table 1: Average random consistency index value of analytic hierarchy process.

Matrix order 1 2 3 4 5 6 7 8 9 10 11
RI 0 0 0.58 0.96 1.12 1.24 1.32 1.41 1.45 1.49 1.51

Public cloud Private cloud

Performance appraisal data
administrator 

VPN

Administrative personnel
information administrator 

Ordinary users System super
administrator 

Figure 2: Overall system architecture.
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are used to connect them with the corresponding entity
types. Diamond is used to indicate the connection between
entity types, write the contact name in the diamond box,
connect with relevant entity types with undirected edges,
and mark the type of connection (1 : 1, 1: n, orM: n) next to
undirected edges. *e overall E-R diagram of the system is
shown in Figure 5.

5. System Test Results and Analysis

5.1. SettingSystemTestEnvironment. To test the effectiveness
of the designed performance appraisal management system
for university administrators based on hybrid cloud, a trial
operation was carried out in a university, and several staff
were arranged to participate in the test. Problems found

Platform system
management 

Basic information database of
administrative personnel 

Performance appraisal
information database 

Information analysis and data
mining 

XML data
interface
program 

Functional
component group 

Basic information data of
administrative personnel 

Interface data of other personnel
information management system 

Platform system
dictionary data

Performance appraisal
information data 

Platform system operation
management data 

Data cluster

Human computer
interaction

software group
HTML5+JAVA

Figure 3: System software framework structure.

Assessment questionnaire
management

Report output

Questionnaire
maintenance 

Answer maintenance

Questionnaire release

Judgment matrix setting

Statistical report output

Evaluation object
maintenance 

Appraisal appraiser
maintenance 

Administrator
maintenance 

Personnel management

Appraisal indicator
maintenance 

Index weight
calculation 

Personnel assessment

Assessment management

Result statistics

Questionnaire statistics

Statistical result query

Statistical query

Performance appraisal management
system for administrative personnel

in Colleges and Universities

Figure 4: System function structure diagram.
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through test collection shall be updated and corrected in time
during trial operation. When testing, the staff try to operate
according to the real business scenario, write corresponding
test cases for each module, find problems, and collect feed-
back, using CentOS 6.5 operating system, Apache + tomcat,
MATLAB application software, and MySQL 5.6 database
software. *e test method of this project adopts black box
testing. From the perspective of actual users, according to the
software specifications (from demand analysis), software
testers test the software functions by inputting various rele-
vant data and observing the output results, regardless of the
internal operation principle of the software and how to realize
the program, so as to find its defects.

5.2. Test Methods. *e test indexes are system functionality,
occupancy rate, and response time. *e higher the qualified
rate of the system function is, the lower the CPU occupancy
rate is.*e better the real-time performance is, the better the
system application performance is.*emethods of reference
[8], the methods of reference [9], and the proposed methods
are compared to verify the performance of the proposed
method. For the simulation experiments designed in this
study, the simulation software is used to test the application
effects of different methods. *e simulation software is
MATLAB 2020b. *e above 3 methods are input into the
simulation software to simulate the application and output
the test results.

5.3. System Functional Test Results. To verify the function-
ality of the system, the system function test status is taken as
the evaluation index, and the test status is qualified, which
indicates that the system functionality designed by the
method is good. By comparing the methods of reference [8],
the methods of reference [9], and the proposed methods, the
system functional test results of different methods are shown
in Table 2.

According to the data in Table 2, the function test status
of assessment management in the system function test status
of the methods of reference [8] is unqualified, and its error
type is function error. In the system function test status of
the method of reference [9], the function test status of the
examination questionnaire management is unqualified, and

its error type is syntax error. *e system function test status
of the proposed method is qualified, which indicates that the
system function designed by the proposed method is good.

5.4. System Occupancy Test Results. To further verify the
occupancy rate of the system designed by the proposed
method, the methods of reference [8], the methods of ref-
erence [9], and the proposed method are compared, re-
spectively, and the comparison results of the system
occupancy rates of different methods are obtained, as shown
in Figure 6.

Analyzing Figure 6 shows that as the number of ad-
ministrative staff increases, the system occupancy rate of
different methods increases. When the number of admin-
istrative personnel is 250, the system occupancy rate of the
methods of reference [8] is 15.5%, the system occupancy rate
of the methods of reference [9] is 11%, and the system
occupancy rate of the proposed method is only 4.5%. It can
be seen that, compared with the methods of reference [8]
and the methods of reference [9], the system occupancy rate
of the proposed method is lower.

5.5. System Real-Time Test Results. On this basis, the real-
time performance of the proposedmethod is further verified,
and the system response time is taken as the evaluation
index. Among them, the shorter the system response time,
the higher the real-time performance of the system. *e
methods of reference [8], the methods of reference [9], and
the proposed methods are compared, respectively, and the
system real-time comparison results of different methods are
obtained, as shown in Figure 7.

By analyzing Figure 7, it can be seen that with the in-
crease in the number of administrative personnel, the system
response time of different methods increases. When the
number of administrative personnel is 250, the system re-
sponse time of the methods of reference [8] is 18 s and the
system response time of the methods of reference [9] is 21.5
s, while the system response time of the proposed method is
only 9.6 s. It can be seen that the system response time of the
proposed method is shorter than that of the methods of
reference [8] and the methods of reference [9], indicating
that the system has high real-time performance.

Assessor

N N
N

Manage Manage

NN1

1Administrators Administrative
staff

Administrative
management

EvaluateEvaluateManage

Figure 5: Overall E-R diagram of the system.
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6. Conclusion

Performance appraisal is an effective means of modern
management in colleges and universities. If it can be used
reasonably and effectively, the overall efficiency and per-
formance of colleges and universities will be improved
without increasing the input of human capital. *e per-
formance appraisal management system based on hybrid
cloud is designed in this study, which fully displays the
advantages of hybrid cloud technology. According to the

characteristics of hybrid cloud technology, the overall
functional requirements and feasibility of the system are
analyzed to optimize the system application and reduce the
CPU usage. Using hybrid cloud architecture and B/S model,
the basic information management subsystem and perfor-
mance evaluation information management subsystem are
developed, and the hardware design is completed. In the part
of software design, data flow graph and E-R graph are in-
troduced to optimize the real-time performance of the
system.

Table 2: System functional test results of different methods.

Different modules
*e proposed method *e methods of reference [8] *emethods of reference [9]

Test status Error type Test status Error type Test status Error type
Personnel management Qualified Nothing Qualified Nothing Qualified Nothing
Assessment questionnaire management Qualified Nothing Qualified Nothing Unqualified Syntax error
Assessment management Qualified Nothing Unqualified Function error Qualified Nothing
Report output Qualified Nothing Qualified Nothing Qualified Nothing
Statistical query Qualified Nothing Qualified Nothing Qualified Nothing
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Figure 6: Comparison results of system occupancy rate of different methods.
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However, in the performance appraisal management
system of university administrators, due to the limitations of
technical level and the complexity of the work content,
specific posts, positions, influencing factors, and service
objects of university administrators, the system has not fully
considered the relevant factors, and many problems need to
be further studied and discussed in specific practice.
*erefore, in the next research, we should also consider the
division of assessment results and the selection of weight
proportion, the division of administrative personnel types,
and the differences in assessment indicators and weights
according to the changes in the actual situation.
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