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Abstract: With the rise of mobile technology, the library reference service has dramatically changed. Targeting the new requirements, this paper aims to design a new library
reference service system in Cordova-based hybrid frameworks, which caters to the web service embedded in two major mobile platforms, iOS and Android, as well as the
PC platform. The new system adopts the WebSocket based technology to realize the function of independent online reference, which improves the quality of the normal
digital reference service. The newly designed system also applies the ECS cloud server technology, thereby significantly slashing the hardware setup cost, extending the
basic reference service, and improving its fitness-for-use and convenience, and optimizing the allocation of local resources.
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1 INTRODUCTION

Digital Reference System (DRS) inherits, extends, and
further develops the characteristics of traditional reference
systems in the internet era [1-3]. As a new type of
information service mode, it integrates the Digital Library
System, the Library Information Service Mechanism, and
the Service Mechanism for the user. It is a key indicator
that reflects the capability and quality of library service. In
the early 1980s, the book and information sectors in Europe
and the United States designed DRS [4-6]. After two
decades of development, DRS witnessed dramatic progress
and was gradually improved upon, with the U.S. as the
typical representative. As a matter of fact, DRS originated
from the U.S., in which the health and science library of
Washington University and the health service library of
Barry University together launched the "Electronic
Reference System", marking the first DRS that operated
online. In 1999, the Library of Congress in the U.S. started
to initiate the Collaborative Digital Reference Service
(CDRS), which was expected to become a digital reference
service item for international cooperation. The aim of the
CDRS was to provide professional reference service to
anyone who came up with any question, at any time, and at
any place.

In June 2002, CDRS developed into QuestionPoint, a
cooperative reference website jointly created by the
Library of the UN and the Online Computer Library Center
(OCLC). Users can take advantage of the QuestionPoint
online reference service by clicking into the ASK webpage.
Similarly, VRD technology also adopts such an idea. It is a
cooperative consultancy project funded by the U.S.
Department of Education, the virtual reference desk of
which is composed of a distribution Meta Triage system
and several ASK websites. Users have access to the system
via the web, and raise questions via e-mails or online
consultancy. Its Meta Triage system then classifies and
handles those questions [7-8]. According to the statistics,
of all 122 libraries affiliated with Association of Research
Libraries (ARL), 96% have already launched DRS in
different forms [9-10]. At present, the mobile reference
service in China is still in an early development stage in
terms of theory and practice, but the content of
conventional reference service, and the way to provide it,
is relatively simple. The mainstream reference services are

still primarily dependent upon traditional in-campus
platforms, e-mails, short message service (SMS), or a
combined reference service platform that integrates a few
or all the traditional platforms. However, the compatibility
of communication among these platforms needs to be
improved, and the cost for development is relatively high
[11]. The mobile terminal-based reference service emerged
only in recent years. China faces many challenges in the
development of Reference Service System, mainly as
follows:

a) The mobile reference service develops extremely
uneven.

The progress of reference services in various regional
libraries is quite different. Although in some economically
robust and technologically advanced regions, the mobile
reference services are already put into use, quite a lot of
college libraries in these regions lack a complete system
framework despite their digital reference services. Even
worse, no reference service is ever established in the
backward areas. How the local library reference service
system develops is closely related with the local economy
and the need of local institutions and universities.

b) The current mobile reference systems have
problems such as oversimplified service mode and
insufficient personalized service.

The Mobile information services in China may copy
the patterns of Western countries, leading to an
oversimplified development mode. Under such mode, most
of them seek to cooperate with the third-party for technical
support, thereby cutting their own development costs on
technology and finance, but this cooperation mode lacks
flexibility due to the technical limitations of the third
parties and may lead to incompatibility between the
systems of the libraries and the third parties.

¢) Limited R&D technology for mobile reference
service and incompatibility of multi-platforms for system
R&D.

Due to insufficient strength in mobile service
technology in local libraries, and despite the staff of the
library being familiar with the content and process of the
current mobile information service, they are still
incapacitated for R&D and maintenance. As the library
reference service now is in a transfer stage from the digital
reference service to the mobile reference service, it cannot
completely abandon users who are already familiar with
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computer based operation. Therefore, the library
information service system also needs to be compatible
with PC platform.

d) Insufficient R&D fund for mobile reference service
in libraries.

As the fund pool for colleges and universities is limited,
and the schools have to invest heavily on the necessary
projects such as personnel training, discipline optimization
and capacity building for faculty to improve the level of
education, the libraries actually gained very limited funds
each year. Besides, apart from the necessary plunge in
infrastructure upgrades and maintenance, the money used
for R&D and building of library service system platforms
which usually requires higher cost is meager. Actually,
insufficient funds are a common problem faced by most
libraries. Only a few colleges and universities have enough
money to invest in the R&D of similar service system.
Therefore, this caused certain restrictions on the promotion
and localization of mobile book information service.

In order to sort out the above-mentioned problems, the
paper designs a reference service system that is compatible
with various platforms, which is based on the hybrid
platform development model and adopts Cordova and ECS
cloud technology. The system takes advantage of Cordova
technology to cater to both the PC platform and the
Application Program Interface (API) on mobile operating
systems like Android and i0S. This in turn allows for
software development in the hybrid frameworks. The
system is based upon WebSocket technique, which
leverages the common function modules and provides real-
time reference service independently, and has greatly
slashed the cost for development. Therefore, this system
can better meet the requirements for service extension in
local university libraries, while offering a more convenient
and faster platform for its users.

2 THE HYBRID PLATFORM BASED REFERENCE
SYSTEM

Compared with developed countries, China's reference
service started late and witnessed uneven development
among different regions. For backward areas, it even needs
to face the heavy cost on R&D and facilities building. In
response to user needs, the local libraries in China have to
think about how to provide the best quality reference
services under current conditions. The paper intends to
solve the above-mentioned issues by using a hybrid
platform based reference system.

2.1 Connotation and Characteristics of the Hybrid Platform
Based Reference Service

With the rapid development of network technology
and mobile communication technology, a new stage of
reference service model is gradually emerging. In view of
the problems regarding the promotion and setup of local
libraries, and to maintain the advantages of reference
services in the current stage and to expand the demand for
new mobile reference services, the hybrid platform
reference service gradually comes into being. By virtue of
the compatibility mode technology of the hybrid platform,
the specific service content includes not only providing
web related services on PC, but also the web related service

on the mobile terminal. It is a product consisting of both
digital reference service and mobile reference service, with
the latter as the main characteristic. It not only combines
the advantages of both, but also weakens the shortcomings
of both. Although there are some technical immaturities, it
can provide users with quality services.

The hybrid platform based reference service system
designed in this paper has strong fitness-for-use,
practicability and ease of use. It not only inherits and
combines the advantages of various types of reference
consulting services, but also has its own characteristics.

a) The Hybrid platform reference system has lower
development cost, stronger compatibility and better
cost/performance.

With the development of compatible platform
technology that integrates both network technology and
mobile communication technology, it has obtained a solid
technical foundation for the hybrid platform technology
and a more matured reference module theory, thus greatly
reducing the development cycle. The hybrid system
simultaneously is compatible with PC and mobile
communication devices. It matches well the two major
mobile phone systems (Android and iOs). Combining the
advantages of digital reference system that is based upon
computer network and the advantages of mobile reference
system that is based upon mobile communication
technology, it fully leverages the information science and
technology of modern days. Besides, this hybrid platform
based reference system will streamline the local server
configuration by adopting an online server and provide
flexible and dynamic online configuration by keeping
abreast of the system busyness, thereby cutting
unnecessary server costs.

b) The hybrid platform based reference service system
targets more customer groups and its environment is more
open and diversified.

As the new system combines two reference services,
so its service environment and groups are more diversified.
At the same time, the system not only retains user groups
of digital reference service, but also expands its service to
user groups of mobile reference service. So, it has more
user groups. Besides, it can learn more about its user needs
through synchronous or asynchronous interaction, thus
providing services that are more suitable for individual
needs.

c¢) The hybrid platform based reference system
provides a more convenient, fast and stable service.

The platform provides both PC-fixed network service
and mobile network service to ensure that the service can
be accessed to by users on a PC fixed network, or by users
on mobile networks. In this way, it provides more
convenient and fast service to users with different needs.
So, the two services are mutually alternative and mutually
supportive to each other, thus providing users with a more
stable service. The hybrid platform based reference service
system not only cuts the development costs, but also
streamlines requirements for server setup. The paper aims
to use the hybrid platform technology to solve the common
problems regarding the reference service among local
universities in China. To be specific, The Cordova hybrid
platform technology is used to set up a software platform
that is adaptive well to both mobile terminals (with iOs
system and Android system) and PC system. The system

1322

Technical Gazette 28, 4(2021), 1321-1330



Dengke XIN et al.: The Design of Reference Service System in Cordova-based Hybrid Frameworks

adopts Web Socket's two-way communication technology
to set up an integrated platform allowing multi-person and
real time online service. Besides, by combining with the
flexible ECS cloud storage technology, it will significantly
slash the hardware cost of the server [12].

2.2 Technologies for Hybrid Platform Based Applications

a) Cordova hybrid platform technology.

At present, the mainstream mobile platforms such as
Android and iOS in the mobile communication technology
are developed separately, and their fundamental
technologies are totally different. Therefore, it forced the
software companies to develop applications separately for
different platforms. Moreover, it will result in
fragmentation effects when developed separately. Cordova
technique is a mobile development framework that serves
as a middle connection between the local mobile terminal
API and internet applications [13].

Local Mobile Clients

HTMLS
Smart Phone API Call API Call +

systems Cordova <_> CsS
Gios, = = -
Android...) Javascript

Data Access |
Web API

Remote Web Server

Data Call

Database

Figure 1 APP structure based upon the classical Cordova framework

As Fig. 1 indicates, for the extension and package of
WebKits affiliated to different smart systems, Cordova is
able to call JavaScript through WebView to establish
communication between the terminal server and several
clients. Additionally, Cordova has a library containing
many different plug-ins, and its object-oriented
development mode resolves the problem of needing to
adapt to the API of different cell phones. The system front
webpage, which is based upon Ul framework and
assemblies, can adapt to multiple devices, different
monitor sizes, and different display resolutions.
Furthermore, the Cordova framework also provides an API
that allows JavaScript to access the mobile platform, and
supports mainstream mobile development platforms (i0S,
Android, Windows XP, and so forth). The low level of the
mobile terminal adopts the plug-ins and API terminals of
Cordova, and adapts to diverse mobile devices. This
provides the system service with a good package, and
allows for repeatability and easy extension and
maintenance. This, in turn, establishes a foundation for the
system to realize a cross-platform feature [14]. The

application created by Cordova is still packaged as an SDK
application, and can be downloaded and installed easily.
The cloud package app of Cordova is compatible with all
the operating systems, including iOS, Android, Windows
phone, Blackberry, and Symbian [15]. An application
structure based upon the classical Cordova framework is
shown in Fig. 1.

Referring to the design requirements of consultancy
R&D system and basing upon Cordova cross-platform
technology, the paper develops a system that is well
compatible with PC system and mobile terminal systems
like iOS and Android operating systems.

b) Web Socket's two-way communication technology

Web Socket is a TCP protocol that allows for full-
duplex communication between browsers and servers. It
was first proposed in 2008 and set as an international
standard by the Internet Engineering Task Force in 2011
(IETF). The Web Socket protocol is applicable to all
present-day browsers. The biggest advantage is that the
server can actively push information to the client, and the
client can also actively send messages to the server, thereby
establishing a two-way equal and instant dialogue as shown

in Fig. 2.
WebSocket
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Figure 2 Web Socket protocol's two-way equal dialogues

Basing upon the Web Socket protocol, the paper
further builds a two-way online consulting platform that
can make full use of the compatibility between Web Socket
protocol and HTTP protocol, and combine with the Web
technology of the hybrid platform based reference system,
enabling PC and mobile terminal users to obtain similar
reference service.

¢) ECS technology of Cloud server.

The Elastic Compute Service (ECS) is a cloud
computing virtualization service provided by Alibaba
Cloud. It is based upon the addition, use and delivery mode
of Internet-related network servers. Before use, the clients
do not need to purchase hardware devices in advance and
they can create relevant servers on the network cloud at any
time in accordance with their own business requirements
by configuring specific parameters and selecting the
desired ECS cloud servers. When using, users can expand
the services by enlarging the disk volume and increasing
the bandwidth of the cloud server at any time; if users do
not need the cloud server, they can release resources at any
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time and save the cost.

The paper, by adopting the ECS technology,
streamlines the cumbersome work of building a local
physical server system and cuts its high cost, thereby
significantly slashing the R&D cost of the hybrid reference
platform and making it possible to provide and popularize
the reference service with good performance/cost to local
university libraries.

3 THE DESIGN OF REFERENCE SERVICE SYSTEM (RSS)
IN HYBRID FRAMEWORKS
3.1 Objectives of Reference Service System (RSS)

This paper aims to design a mobile digital reference
service system that is compatible with all operating
systems or platforms, and that can provide a fast,
convenient, and reliable electronic service for users. The
system supports Android and iOS mobile operating
systems, as well as the web service of PC. The system can
provide stable and reliable reference service to meet the
demand from users (primarily the students and teachers),
and can make its service compatible with a cross-platform
environment, allowing it to access reference service at any
time and place. Therefore, the objectives of the system are:

a) Based upon real situations and a user survey on user
requirements (for example, a survey of university libraries),
the system adopts the hybrid cross-platform technique to
provide professional reference service to the users.

b) To set suitable reference service scenarios for users
to efficiently accomplish operations, including Q&A,
comments, inquiry, and interaction on PC or mobile
terminals.

¢) The system is able to realize virtual service and real
reference service, and can provide combined services to the

Client

users.

d) Due to the limitations on real operations, such as
user interface of webpages and mobile terminals, the size
of display, system performance, and the system graphic
interface should be clear, simple, easy to interact with, and
easy to manipulate.

To summarize, the reference service system that is
based upon the hybrid frameworks will fully leverage the
infrastructure, facilities, software, hardware, and local area
web of local university libraries to realize the virtualized
operation environment. It will ensure that the reference
service system will run smoothly and interact conveniently
with both the intranet and internet. As per the rules and
regulations of local university libraries, the survey results
on user requirements, and the comprehensive analysis of
multiple factors (such as mobile network and cloud storage
technology), the reference service system designed in the
hybrid frameworks will ensure the security, high efficiency,
and extensibility of the system data.

3.2 The Overall Structure of Reference Service System
(RSS)

The overall structure of RSS consists of the client
(mobile terminals and PC) and server. The client is
responsible for displaying the human machine interface
and realizing some basic functions, while the server is
responsible for providing support on infrastructure, data,
and standard service, and for dealing with various service
requests from the client. The client side of RSS in the
hybrid frameworks is composed of the application layer,
the bridge layer, the assembly layer, and the device layer,
as shown in Fig. 3.

Reference Service System in Cordova-based Hybrid Frameworks

HTML5/CSS3/JavaScript
Application
Level Cordova

Py Cordova API
layer

RESTful

Service Data Base
Infrastructure

Figure 3 The structure of RSS.

a) Application layer: it is responsible for displaying
human machine interface, realizing business function, and
communicating with the server. It uses lonic framework to
render the appearance and styles of applications, and the

Ajax technique to communicate with the server. It updates
the business data with the assistance of HTMLS5, CSS3, and
JavaScript. It also calls API of Cordova to realize the
communication with devices at a low level.
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b) Bridge layer: it is the key for cross-platform
operations, and is responsible for two-way
communications between the original source code and
JavaScript code. Cordova will package the way of bridging,
which is dependent on the features of WebView of different
platforms, and provides universal API interface for the
front application layer.

c) Assembly layer: Cordova packages the
interfaces/ports of different platforms and provides plugins
for the bridge layer to call. It is compatible with an ordinary
PC port.

d) Device layer: it covers the iOS and Android systems,
and provides original API interface for the assembly layer
to call. It also allows for the assembly layer to call in the
Windows system.

3.3 The Realization of RSS in Hybrid Frameworks

When the client requests a question via a reference

Question
classification|

Questions

reference
service
platform

Real-time
Reference

: online
consulting 2
S Service
librarian

b memy  platform 321

service, the question will, after clustering analysis, be
classified into either conventional problems or non-
conventional problems. If it is a simple and repeated
conventional question, the server will call the database for
conventional questions to seek the answer by comparing
the key words contained within the question. If the question
is complex and new, it will exchange with the professional
consultants to seek the answer to the question via the real-
time reference platform. After the system runs for a certain
amount of time (based upon process tracking, the reference
record, and the frequency of raised questions), it will, on
the one hand, automatically add the frequently raised
questions to the conventional question database to extend
and improve the database. On the other hand, it will
complement the conventional question database by
requesting that the professional consultants check and
screen these questions. The key procedures to classify and
treat these questions are shown in Fig. 4.

Frequently
Askings-FAQ
Knowledge base of
conventional
problems

Searchable
database

Problem
cluster
analysis

Process tracking

Real-time online
consultant system

database

Figure 4 Main procedures to classify and treat references

Reference
consulting
librarian

WebSocket

API

Figure 5 Establishing the online reference platform

The system adopts the WebSocket technique to realize
duplex communication on a single TCP connection, and to
establish an independent online reference platform. It also
integrates the module into the whole development process
in a compatible way, as shown in Fig. 5.

The successful implementation of RSS primarily relies
upon the front-end and back-end development, which
largely includes the following:

a) Using the front-end development tool, WebStorm, it
completes the design of webpages and partial front-end
coding/programming, as shown in Fig. 6 and Fig. 7.

b) Using a Java-based, back-end development
environment, IntelliJ IDEA, it completes the design and
coding/programming of the back-stage control of the user
login page. Part of the back-end coding/programming is
shown in Fig. 8 and Fig. 9.

The data storage function of RSS primarily includes
two parts: local storage and cloud storage on the network.
The local cache data package is composed of structured
and unstructured data. The former mostly involves user
login information, relative reference record, and viewing
history, which are all stored and managed by the built-in
local database SQLite of HTMLS5. The latter is mainly
stored in Elastic Compute Service (ECS) for management.

This convenient way of storing and sharing data online
ensures the stability of the system and the quality of mobile
service. The system response database has been
successfully developed by building upon the relative
technique of the distributed file storage database,
MongoDB 3.2. The principal database sheet structure of
the database is shown in Fig. 10.
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Figure 7 The design of the user register page

Figure 8 Login for system user controller
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Figure 10 The structure of the database sheet.

4 RUN RESULTS

The run results of the real functions of RSS are
largely3 reflected in the following facets:

a) The functions such as interface, register, query, and
question are realized, as shown in Fig. 11.

Figure 9 Raising a question for system user controller

i

Library Reference Service System =

< Retun User register
User Name Name
Mail Email
Lol Password Password
( Register ]

Knowledge Consulting

Service Directory

(b)

< Return Problem Consultation
Problem Consultation

Title Input the title in here.
Inquire Record

Problem Descri...

Literature Consulting

Input the description in here.
Knowledge Consulting

Table Consultancy

Service Directory

Table Consuttanc

Submit

() (d)

< Return Consulting the list

Q_ Search in items

title test
I have a problem
by hbbpb at 2019-03-09 22:49

test34
test345
by hbbpb at 2017-06-26 16:24

test2
test2
by hbbpb at 2017-06-25 18:12

e)
Figure 11 The interface of RSS: (a) system interface, (b) user register,
(c) function menu, (d) Q&A reference, (€) query information
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b) Users on PC can directly click open the service
webpage, while mobile terminal users have to download
installation package (drs_ android. apk or drs_ ios. apk) of
the application to run the program and complete the
installation of the application. The run results are shown in
Fig. 12 and Fig. 13.

U w1124

Library Reference Service System =

Problem Consultation
Inquire Record

Literature Consulting

Table Consultancy

Service Directory
Inquire Record

Literature Consulting Knowledge Consulting Literature Ct

Table Consultancy Service Directory Table Cone

User Login

User Name

Password

Login

New user register

User Login

User Name Username
Password Password
Login

New user register

Inquire Record

Table Consultancy Service Directory

Figure 13 The login interface for webpage

c) It finally completes the test on the interactive
operating system in real time, debugs the functions of all
the modules, and updates the database. The real-time
communication test results are shown in Fig. 14.

< Return Knowledge Consulting < Return Knowledge Consulting

Today 11:38 Today 11:40
Adam Adam

Teacher Walton, could you tell Teacher Walton, could you tell

me when is the library closed? me when is the library closed?

11:43 11:43

Sam Sam
Sorry, | have the same question. Sorry, | have the same question.
11:43 11:43
Michel Michel

| also hope to get the answer. I also hope to get the answer.
11:43 11:43

Walton

The opening and closing time of
the library is from 8:00 to 21:00.
11:44

Walton

The opening and closing time of
the library is from 8:00 to 21:00.
11:44

Message Send Message Send
(a) user 1 (b) user 2
{ Return  Knowledge Consulting < Return  Knowledge Consulting
Today 11:41 Today 11:42
Adam Adam

Teacher Walton, could you tell Teacher Walton, could you tell
me when is the library closed? me when is the library closed?
11:43 11:43

sam Sam

Sorry, | have the same question. Sorry, | have the same question.

11:43 11:43
Michel Michel

| also hope to get the answer. | also hope to get the answer.
1143 11:43

Walton Walton
The opening and closing time of
the library is from 8:00 to 21:00.

The opening and closing time of
the library is from 8:00 to 21:00.
11:44 11:44

Message Send Message Send

(c) user3 (d) user 4
Figure 14 The test of real-time RSS for 4 users.

The Reference Consulting Service System studied in
the paper is based upon the hybrid integration platform.
After adopting the following main steps and repeated
adjustments, it achieves the module functions the system
mostly needs. The system uses Alibaba Cloud's ECS server
to complete the server's resource configuration as per its
minimum requirements. Besides, it also builds a local
physical server. With WebStorm the development tool of
the open sourced JavaScript, it realizes the front-end
development of the system. With Intelli] IDEA the
integrated environment that is based upon Java language,
it realizes the back-end development of the system. Basing
upon the distributed file storage database MongoDB 3.2, it
realizes the database development of the system. Users can
directly open the webpage via a PC, or install the client
portal by downloading the application package (drs
android. apk or drs ios. ipa) via a mobile terminal, or
directly run the program via the Web of UL After carrying
out the test and check of the real-time operating system, it
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basically completes the debugging work of the module
functions.

The test results show that the designed system
basically achieves the expectation, which is reflected in the
following main aspects:

a) The system has good compatibility with the web
system of mobile (Android and iOs) portal and PC.

b) The system can provide robust real-time online
consulting service for multiple persons.

¢) The learning FAQ database can collect consulting
questions by consulting frequency and provide users with
queries.

d) The functions of the system using a single or
multiple ECS clouding data servers are stable.

In short, the system designed in this paper has been
tested and verified, and all its functions have basically
achieved the design objectives.

5 CONCLUSION

With the rapid development of communication
technology, especially the booming development of
computer network and mobile network technology, the
users that require reference consulting service have
changed, it is even more so for their needs and
requirements. These changes will inevitably cause a chain
reaction corresponding to the library reference consulting
service business. At the same time, the booming of science
and technology further promotes the development of
reference consulting service. Accordingly, the main
technology it depends upon will also be replaced inevitably,
or improved by integrating multiple technology. New types
of users and new business models will emerge while the
traditional users and business models will coexist in a
certain period. In response, a corresponding reference
consulting service system will meet the needs of this period.
The hybrid integration platform-based reference consulting
service system is such a product that meets the needs of the
current alternate phase. It makes full use of the booming
telecommunication network and mobile network
technology, and actively responds to the current urgent
needs of users. The reference consulting service system
that is based on the hybrid integration platform technology
itself is a product of the digital and networked information
era. The research and development of the hybrid
integration platform based on reference consulting service
system follows the future development trend of reference
consulting service.

In response to the main problems regarding the buildup
of mobile reference consulting service platforms for the
libraries in China as mentioned in the preface, the paper
develops a hybrid platform reference system that is based
upon mobile terminals. By adopting Cordova hybrid
platform and Web technology, it well fixes the
incompatibility between PC terminal and mobile terminals,
and between the two main mobile operating systems (iOs
system and Android system), thereby creating an integrated
hybrid platform system to some extent. The system enables
users to fully take advantages of both the mature digital
reference service and the emerging mobile reference
service, thereby further extending the services in depth and
breadth. At the same time, by adopting the ECS cloud

server technology, it significantly cuts the physical cost on
building the system and optimizes allocation of existing
resources. The study will lower the budget constraint for
the promotion and localization of the digital reference
consulting services and mobile information services, and
will help further promote and localize mobile reference
consulting services, thus paving a new and cheap way to
"popularize" reference consulting services. In this way, the
system meets the needs of local universities in China by
avoiding waste of resources and repetitiveness in building
libraries. In a sense, it is conducive to the localization and
popularization of the advanced reference services.

The hybrid integration platform-based reference
consulting service system in the paper has some
shortcomings as the system is currently only compatible
with the two most commonly used mobile operating
systems (iOs system and Android system). Therefore, it
still needs to be further upgraded in terms of compatibility
to adapt to other mobile operating systems. With the
realization of the query function, feedback function and
high-frequency problem entry function of the problem
database, it will significantly reduce the amount of data
entry work if further combining with artificial intelligence
technology, and better provide users with convenient and
quick query and feedback service. The abovementioned
work will be further improved in subsequent research and
development.
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