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Abstract

Agricultural products e-commerce website can provide consumers with affordable agricultural products, such as fruit, fertilizer, meat and other products. As a typical representative of traditional industries, agricultural products often have the problems of strong regionalism, strong seasonal influence and difficult preservation in the process of selling agricultural products. Therefore, the traditional offline sales of agricultural products have great market risks, which are often affected by various irresistible factors, leading to unsalable agricultural products. With the continuous development of Internet and express industry, the potential of online consumption of agricultural products is very huge. The way of online sales can greatly reduce the unsalable situation in the sales process of agricultural products. In addition, through online sales, consumers can quickly obtain the detailed information of agricultural products and quickly purchase more affordable agricultural products. Combining with the current situation of the development and characteristics of agricultural products, this paper designs and implements an agricultural products e-commerce website system and carries out usability testing. These studies are conducive to promoting the construction of agricultural products website. Therefore, the research in this paper has important practical significance for the design and application of agricultural products e-commerce website.

This paper uses the method of literature research and system analysis to consult a large number of literature related to this topic, and learn the relevant theory and implementation technology. Through the design and development of the system, an agricultural products e-commerce website system which meets the needs of users is realized.

Firstly, this paper shows the significance and research background of the topic, and introduces the research situation at home and abroad. The second part focuses on the system related technology. On this basis, the third part puts forward and introduces the requirements of the system. Then it introduces the overall design scheme, detailed design and specific implementation of the system. Finally, the usability of the system is tested and the improvement scheme is proposed. At the end of the paper, the summary and prospect are given, the design and implementation of agricultural products e-commerce website system proposed in this paper are summarized, and the next step work that needs to be done in the future is pointed out.

This project provides a feasible solution for the establishment of an agricultural products e-commerce platform to meet the needs of users, including the design of the framework and usability testing. All these contribute to the joint development of agriculture and the Internet. At the same time, it also has a good reference for the construction of e-commerce platform in other industries.
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CHAPTER 1 LITERATURE REVIEW

1.1 Research background and significance

With the rise of Internet technology, the development of e-commerce[1] is very rapid in recent years. E-commerce has been integrated into people's daily life. Compared with the traditional business operation mode, e-commerce has obvious advantages. For example, the transaction through e-commerce is not restricted by time, place and environment[2]. E-commerce realizes the product transaction between users through the Internet. Through the e-commerce website, enterprises can show and sell new products to thousands of customers and release the latest news. In addition, consumers can check the details and features of products through the e-commerce website. Therefore, e-commerce website can expand the market of enterprises, enhance the sales volume of products and improve the efficiency of user purchase.

Many industries are actively exploring a new development path that combines e-commerce. As a traditional industry with great potential, agriculture is also faced with many problems. For example, Different regions lead to great differences in the price and quality of agricultural products. Less sales channels lead to unsalable agricultural products. With the continuous improvement of road infrastructure and the development of express delivery industry, convenient and fast online shopping can make consumers easily buy a variety of agricultural commodities. Through the way of selling agricultural products through the website, we can not only reduce the huge difference in the price of agricultural products caused by the region, but also expand the sales channels of agricultural products of enterprises, and reduce the unsalable situation of agricultural products. In addition, through the relevant website, consumers can easily browse a variety of goods, view the detailed information of specific goods and purchase goods, which also improves the convenience of people's life and saves people's time.

According to the research statistics, agricultural products account for only 1% of the Internet shopping, so it has become the "invisible blue sky" of the e-commerce market. As early as 2012, many Chinese enterprises had entered the market, including Taobao, Jingdong and other leading Internet retail enterprises. But until now, no agricultural giant has appeared in this region. Because most of customer in China still like to go to the vegetable market or supermarket to buy agricultural products at present. Although a large group of young generation like to buy goods online through mobile phones, the popularization of e-commerce for agricultural products is still difficult, but I believe that when more and more people begin to put down their doubts about purchasing agricultural products online and like to shop online, e-commerce of agricultural products will reach a very high level.

On the other hand, many websites ignore the user's experience in the design and implementation, and the products designed by developers can not satisfy user’s need. One the one hand, through usability testing, developers can clearly understand some usability defects in website design. One the other hand, developers can also understand the habits and preferences of customers through usability testing. These are conducive to make the website interface design more reasonable and functional design more comprehensive. Therefore, it is necessary to test the usability of agricultural products e-commerce website. The usability test flow is added in the system design and implementation. It can make the developed system more in line with the user's habits, and the user adhesion is high.

Through the above content, we can find that the agricultural products e-commerce website system and usability testing are helpful to promote the combination of agriculture and e-commerce, which has important research significance. In addition, through the design and implementation of the website, not only can I deepen the understanding of website development, but also let me practice the relevant theoretical knowledge I learned in school.

1.2 development at home and abroad

1.2.1 foreign development condition

Due to the early development of the Internet in some foreign countries, the mechanization of agricultural production is high, and the market sales chain is short. Compared with China, in agriculture, e-commerce in some countries is developing rapidly.

As one of the most information-based countries in the world, the United States is the first country to carry out e-commerce of agricultural products. At present, there are more than 500 large agricultural products websites in the United States. In addition, in recent years, many agricultural products related enterprises in the United States are also vigorously developing agricultural e-commerce. In 2000, the online transaction volume of American farms was US $665 million, accounting for 0.33% of all farm transactions. Among them, the online purchase amount was 378 million US dollars[6]. The United States also has the largest agricultural futures exchange in the world - Chicago futures exchange, where both sides of agricultural products trading can obtain a lot of information about various agricultural products and market conditions. This large-scale trading platform further promotes the development of e-commerce of agricultural products in the United States.

The electronic degree of agricultural products in Britain is also high. In 1966, the first e-commerce website, farm online, was established to provide Internet services for agricultural products. The service is relatively comprehensive, including finance, agricultural products, weather, etc. Subsequently, e-commerce of agricultural products entered a period of rapid development. In 2012, the computer networking rate of big farms reached 98%, and 90% of the existing agricultural enterprises in the UK will expand their business through e-commerce.

In addition to the United States and the United Kingdom, some countries also attach great importance to the research of e-commerce of agricultural products. Canada has strengthened network communication nationwide by building Internet infrastructure. In addition, Canada also uses modern information technology such as remote sensing technology, global positioning system and geographic information system to improve the domestic agricultural information system. At the same time, the agricultural information service center similar to the agricultural products trading platform of the United States is set up to provide relevant agricultural product information services for agricultural traders. Japan's agricultural products e-commerce mainly consists of two parts: one is the "Japan Agricultural Association" organization, the other is a national marketing management information system. Japan's agricultural association is mainly responsible for the statistics of domestic production and price. The market management system sponsored by the Federation of agricultural products wholesale markets manages the sales of agricultural products and provides information to agricultural producers.

Countries pay more attention to the online trading of agricultural products, and do not pay too much attention to the online sales of agricultural products. The general online sales of agricultural products are a small module in the comprehensive sales website of agricultural products. Many products have no detailed description, so they can not give consumers more simple and intuitive suggestions.

1.2.2 domestic development condition

E-commerce of agricultural products in China has been developing slowly. In recent years, the government has increased support for agriculture and the quality of agricultural products has been guaranteed, which has expanded the demand for agricultural products. E-commerce of agricultural products has developed rapidly. At present, the development of e-commerce of agricultural products in China has the following three characteristics[10]:

(1) The government has a high degree of participation. The famous websites of agricultural products in China, such as the website of the Ministry of agriculture and the website of the Ministry of commodities, are invested and constructed by the government. According to statistics, by 2018, there are 31000 agricultural related platforms in China, including more than 4000 e-commerce platforms for agricultural products. However, these agricultural products websites are closely related to the government.

(2) With the rise of online shopping, many people begin to buy agricultural products, such as fruits and vegetables, through the Internet. According to statistics, in 2015, on some large websites, there were more than 810000 registered merchants in villages and towns, and there were as many as 400000 sellers belonging to township merchants on Taobao. With the expansion of demand for agricultural products, there are many online retail companies of agricultural products, which promote the development of e-commerce in China.

(3) Many e-commerce websites of agricultural products have not found the right way to make profits. Although many e-commerce websites of agricultural products have appeared in China in recent years, such as Alibaba and jd.com, they are still difficult to operate. Many websites went bankrupt because of continuous loss. Therefore, it is imperative to explore a correct e-commerce of agricultural products.

(4) The construction of agricultural products sales website needs to be further improved. At present, the mode of online and offline picking up goods is adopted by many shopping websites, and it has gradually become a new way of shopping. For agricultural product sellers, how to use the network to publish sales information is also a problem to be faced. In addition, because many people are used to the traditional offline purchase of agricultural products. Therefore, the sales volume of agricultural products sold online is not high, which affects the development of e-commerce of agricultural products.

1.3 research objectives and significance

This paper designs and implements an agricultural products e-commerce website system based on J2EE and tests its usability. Users can enter the website through the browser, and can realize the functions of viewing, searching, adding shopping cart and settlement of goods. Administrators can manage the goods, orders and users of the website through the background management system. Like other major e-commerce platforms, this system provides basic operation of conventional shopping system. The main goal of the system is to create a reasonable design of agricultural products e-commerce website, through the usability test to find out the usability problems of the system and improve. So that the user can operate smoothly, can save the user's purchase time and facilitate the user to buy agricultural products. At the same time, it also provides a way to combine agriculture and e-commerce.

1.4 Organizational structure of the paper

There are seven chapters in this paper, and the organizational structure is as follows.

The first chapter shows the research background and significance of this paper, and introduces the research situation at home and abroad and the research objectives of this topic.

The second chapter introduces the related technologies of system development, and successively introduces the technologies that need to be used in the development, such as the development mode of front and rear end separation, system development tools, server, database and front and rear end framework, etc., which provides the direction and ideas for the research of this paper.

The third chapter introduces the requirements of the system. It mainly includes business process analysis, feasibility analysis, demand analysis and so on.

The fourth chapter introduces the system design, including system architecture design, system function design and database design.

The fifth chapter introduces the detailed design and implementation of the system, including the detailed design and implementation of the functions owned by users and administrators respectively. There are also the flow chart, design drawing and UI interface of each function module in the system.

The sixth chapter introduces the usability test, carries on the usability test to the realization system and analyses the collected data, provides the train of thought for the system improvement.

The seventh chapter is the summary and prospect. This paper analyses the design and implementation of the agricultural products e-commerce website system, and points out the further work to be completed in the future.

Chapter 2 System Development Related Knowledge

2.1 Development tools and operating environment

System development environment:
Development tools: IDEA2017, Visual Studio Code, Sublime Text3
Project framework: Spring, SpringMVC, Mybatis, React
Front-end project packaging tool: Webpack 1.15.0
Back-end project management tool: Maven 3.3.3
Distributed version control system: Git 1.8
Back-end server: Tomcat
Reverse proxy server: Nginx 1.10.2
SQL server: MySQL 5.5.28
File storage server: FTP server
System operating environment:
Operating System: Window 10
Operating environment JDK 8.0, Node.js

2.2 Technical introduction
2.2.1 Introduction to front-end development technology and framework
The front-end Web development technology of this project uses static web page technology and dynamic web page technology.
    Static web technology: HTML, CSS, jQuery
    Dynamic web technology: AJAX
    Framework: React
    Packaging tool: webpack
    HTML: HTML is a hypertext markup language, the main language that constitutes static web pages, and is widely used. The structure of HTML includes two modules: head and body. HTML can add a lot of content through various tags, such as graphics, images, audio, and video. And HTML internal language logic proves that it is very easy to learn, and it is very convenient to make static web pages in HTML language. HTML usually runs in a browser and is parsed and translated into web pages by the browser.
    CSS: CSS refers to cascading style sheets, which are mainly used to render page styles in HTML or JSP. In addition, CSS can not only modify the style of the file statically, but also dynamically change the style of the file through scripting languages ​​such as JavaScript. CSS mainly locks the corresponding tags in HTML through various selectors, and modifies the style of tags through some syntax of CSS, such as color, appearance and other attributes.
    jQuery: jQuery is a library of JavaScript. JavaScript is an event-driven dynamic language. It is widely used in client-side scripting languages. It was first used in HTML web pages to add dynamic functions to HTML web pages, such as click functions. jQuery is a framework of JavaScript that encapsulates various methods of JavaScript and optimizes HTML document operation, event handling, and Ajax interaction. Make it easier for developers to use
    AJAX: AJAX refers to asynchronous JavaScript and XML. AJAX is often used in dynamic web page technology. Dynamic web page technology means that when the entire web page only needs to update some sections, the browser does not need to reload the entire web page, only part of the web page needs to be updated. AJAX allows web pages to be updated asynchronously through a small amount of data interaction with the server. Asynchronous means that after the browser initiates a request to the server, it does not need to wait for the server to send a response before performing other operations. Asynchrony can improve user satisfaction and fluency in operating pages.
    React: React is a JavaScript UI library mainly used to build efficient and fast user interfaces. It is a lightweight library, so it is very popular. It follows the component design pattern, declarative programming paradigm and functional programming concepts to make front-end applications more efficient. It uses virtual DOM to efficiently manipulate DOM. It follows a one-way data flow from high-order components to low-order components. React adopts the idea of ​​components, which are somewhat similar to classes in Java. See each part of the entire webpage as a component, and place each component in a different position on the webpage by assembling to construct a nice-looking page. The idea of ​​components makes the code in React extremely reusable. Using React can improve the efficiency of front-end developers and make team development more convenient.
    webpack: webpack is a packaging tool that can pack multiple js files into one file. In addition, it has many extension packages that can pack css and html files. It can automatically pack different types of files of the project into executable files. This is an excellent front-end project packaging tool. Currently, webpack is widely used in many front-end frameworks.

2.2.2 MVC design pattern

This subject uses the MVC architecture model to design and build an agricultural product e-commerce website system. The full name of MVC is Model-View-Controller. It is a software development architecture model, commonly used in website development. MVC divides the application into three modules: View layer, Controller layer and Model layer. 

View layer: responsible for the interaction between the application and the user. The view layer has two main functions. On the one hand, the view layer is responsible for accepting requests from the browser. On the other hand, it can receive data from the model layer, and then render these data to the page to show the user.

Control layer: Responsible for controlling the process of the application, and connects the view layer and the model layer. After the view layer sends the received data to the control layer, the control layer will select a service in the model layer to process the request. After the request is processed, the control layer sends the results obtained by the model layer to the view layer.

 Model layer: Mainly responsible for completing the service logic for processing the request. Model layer encapsulate many data processing methods, such as checking the account name and account password when logging in to the account. Model layer is mainly divided into two layers, namely the Service layer and the Dao layer. The Service layer is responsible for some service processing things, such as obtaining database connections, closing database connections, transaction rollbacks or some complex logical service processing. The Dao layer is responsible for CRUD operations with the database, encapsulating the obtained data into an OV object, and then returning it to the Service layer.

The internal relationship diagram of the MVC architecture pattern is shown in Figure 2.1.
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Figure 2.1 Relationship diagram of MVC architecture pattern

The advantages of MVC architecture pattern are very prominent. (1) All the codes in the project are divided into modules, which not only facilitates the management of the project, but also reduces the coupling between the codes, and improves the readability and maintainability of the program. (2) Modular programming makes the code reuse rate higher and more concise, which is advocated by programmers. (3) Modular programming is conducive to part of the team's work. Each person only needs to pay attention to the module he is responsible for without considering the entire project framework.

2.2.3 Framework Introduction

In terms of website building, Spring, SpringMVC, Mybatis framework are very popular. These frameworks simplify a lot of tedious operations. By using these frameworks, developers can implement modular programming at the back end of the system and quickly build a new project.

1. Spring
Spring is a lightweight open source development framework, mainly used to develop Java Web applications based on the Java language. Using the Spring framework simplifies the difficulty of web development and reduces the degree of coupling between programs. Currently most companies are using Spring to develop or maintain their projects. This has also improved the standard in the industry. The core idea of Spring is AOP and IOC.
IOC: Inversion of control. The definition of IOC is that the application transfers the power to create objects to the Spring container, and the container creates instances and creates dependencies between instances according to configuration files or annotations. When the program is running, Spring implements the functions of dynamically creating objects and calling methods in objects through xml configuration files or annotations. Then inject the resources in the container into the corresponding program through dependency injection. IOC reduces the coupling between programs.

AOP: Aspect-Oriented Programming. AOP can enhance some methods by supervising and controlling certain types of objects. Through dynamic proxy, AOP can add some additional functions before and after the method to expand and improve these methods. Such as transaction control, log management functions, etc. AOP divides the software system into two parts: core concerns and cross-cutting concerns. Core concerns are closely related to service processing logic, while cross-cutting concerns are some general functions, such as permission authentication and things control. AOP separates core concerns and cross-cutting concerns, and encapsulates some common functions, so that developers can focus more on developing core logic without paying attention to some common operations, such as permission management and transaction control.

2. Spring MVC

Spring MVC is a sub-framework of Spring framework, which can be used in combination with Spring. It is a framework dedicated to processing user requests. When the user sends a request to the server, the DispatcherServlet in the SpringMVC framework will call HandlerMapping and HandlerAdapter to find the corresponding adapter to process the request, and call ViewResolver to get the specific View. Finally, Spring MVC renders the data to the View through the DispatcherServlet and sends it to the user. Developers do not need to pay attention to how the server receives the data in the request and sends the data to the user. These tasks are handed over to the Spring MVC framework to complete.

3. Mybatis

Mybatis is an excellent persistence layer framework, which is responsible for the interaction between the server and the database. Using Mybatis avoids manually setting the JDBC code and obtaining the result set. In traditional database connections, these operations are very complex and highly repetitive. Mybatis automatically implements these operations instead of developers. These enable developers to pay more attention to the SQL code itself and business logic, without the need to spend time in implementing complex JDBC operations in the method. In addition, Mybatis realizes the separation of Java code and SQL database DML language, and writes DML language in xml file, which is convenient for developers to manage and maintain projects.

2.3 Database

Currently, there are two types of databases, relational databases and non-relational databases. Relational databases and non-relational databases have different underlying data storage methods. Relational data is stored in a table, while non-relational databases are stored in data sets. Therefore, the scalability of relational databases is not as good as that of non-relational databases. Representatives of relational databases include MySQL, Oracle and SQL Server, etc.; representatives of non-relational databases include Redis and MongoDB.
    This topic uses the relational database MySQL. MySQL is an open source, high performance and small database system. It is very suitable for small and medium-sized projects.
MySQL has the following advantages[8]:
    (1) Free and open source, good portability, and cross-platform use.
    (2) Provide API support for multiple languages.
    (3) Can withstand a large number of concurrent accesses.

2.4 B/S structure frame

The B/S framework[3] is a network structure framework, and users access the server through a browser. In the B/S framework, part of the service logic is implemented on the front end, but the main transaction logic is implemented on the server side. The B/S framework consists of three parts, namely the database system, the application server and the client browser. The working principle of B/S architecture is shown in the figure 2.2 below:
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Figure 2.2 B/S architecture working principle diagram

2.5 System front-end and back-end separation development pattern

the development mode where the front and back ends are separated, the back end only needs to return the data needed by the front end instead of the web page. After the front end receives the data, the data is rendered on the HTML page. The back end does not need to design the page display effect. The user sees What kind of effect and how the data requested from the back end is loaded into the front end are all determined by the front end. The back-end only needs to provide data to the front-end. This development model makes the front-end and back-end coupling relatively lower. The front-end and back-end can develop their own modules at the same time, and the efficiency is fast. In short, the backend is responsible for providing data, and the front end is responsible for data display, with separation of responsibilities and clear division of labor.

2.5.1 Disadvantages of the traditional development model

In the traditional development model, the front-end code is contained in the server-side code. The back-end developer not only needs to be responsible for the design and implementation of business logic, but also needs to implement some front-end functions such as data display and dynamic effects of the page. In traditional project development, the development team generally implements some of the back-end functions before proceeding with the corresponding front-end development. The front-end relies heavily on the back-end, and the front-end and back-end cannot be developed at the same time. The development efficiency of the project is slow. Secondly, when a user visits a website, the server needs to process the request, get data, render the page, and send the page to the user. When the number of visits to the website is too large at the same time, the server may crash due to large-scale data transmission. thirdly, back-end developers also need to be responsible for the development of the front-end of the website. The division of labor is prone to confusion and the development cycle will become longer. Finally, the front-end and back-end codes are all coupled together, and maintainability and scalability are low.

2.5.2 Advantages of separate development of front and back ends

The main advantages of separate front-end and back-end development are as follows.
    1. The front-end and back-end separate development makes the division of labor in the team more clear. The back-end engineers only need to focus on the back-end functional modules of the system, and do not need to consider how the front-end of the system is implemented. These are all left to the front-end engineers. After clarifying the data transmission standard between the back end and the front end of the system, the development of the front end and the back end can be carried out at the same time, which greatly speeds up the project development time.
    2. Reduce server pressure. The server no longer needs to render the web page and then transfer the page to the browser. It only needs to transfer the data that the user needs to the front end. After receiving the data, the front end independently completes the work of rendering the data on the web page.    

3. The maintainability and scalability of the system are better, and the back-end and front-end of the system are separated and then packaged. Changes in one party will not affect the other party. The system has strong anti-interference.

2.5.3 Front and rear separation frame of this system

The front-end and back-end separation framework used by this system is shown in Figure 2.3.
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Figure 2.3 The principle diagram of front and rear separation used in this article

This system separates static resources such as pictures from the Tomcat server and places them in the FTP server. The Nginx reverse proxy server will request different types of back-end servers according to the received URL and send the received response to the browser, which reduces the pressure on the Tomcat server.

2.6 Summary of this chapter

This chapter mainly introduces the basic knowledge of agricultural product e-commerce website development, starting with the introduction of the development tools and operating environment required by the system, and then a brief introduction to the front-end and back-end technologies used. Describing the framework used in this system and analyzes their advantages. Finally, the development model of front-end and back-end separation and its advantages are introduced, and the front-end and back-end separation framework of this system is introduced.

Chapter 3 Demand Analysis

3.1 business process analysis

The business of the system is divided into front-end agricultural product e-commerce platform business and back-end management business. Ordinary users can access the agricultural product e-commerce platform of this system through domain names, and administrators can enter the background management platform of this system by logging in.
    The system divides visitors into tourists, registered users and administrators based on user rights.
    Tourists: Tourists have the functions of searching products, browsing product details and registering users. Tourists can browse products on the e-commerce platform of this system but cannot purchase products.

Registered users: Compared with tourists, registered users have more functional permissions. Registered members not only have all the permissions of tourists, but can also add goods to the shopping cart, generate orders and make settlements. Secondly, registered members can manage their shopping carts, such as adding or deleting the number of items in the shopping cart. Registered users can also manage their orders, such as deleting orders or paying for orders. Thirdly, registered members can manage their account information, view and modify their passwords. Finally, registered users can modify their passwords through the password retrieval function.
    Administrator: The administrator can log into the background management system of this website through the administrator account. The back-end management system contains three contents: commodity and commodity category management module, order management module and user management module. Administrators can add, delete, modify and check products and product categories through the background management platform, and query and manage all orders. Finally, Administrators also can manage the personal information of all users.

  Through the above analysis, the functions owned by different types of users are shown in Figure 3.1.[image: image5.jpg]Visitor
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Figure 3.1 System business function diagram

It can be seen from the business function diagram that the trigger behavior of users and administrators conforms to the design of business logic in daily life.
Taking registered users as an example, the flowchart of using different functions of this system is shown in Figure 3.2
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Figure 3.2 Flowchart for registered users

3.2 Feasibility analysis

The development of e-commerce website involves many aspects, so before the development of the system, the feasibility analysis of the agricultural product e-commerce website must be carried out. The feasibility analysis can ensure that there are enough conditions to develop the required system. This paper analyzes the system from three aspects: technical feasibility, economic feasibility and operational feasibility[9].
    1. Technical feasibility
    The front end of the agricultural product e-commerce website consists of two parts. The first part is an agricultural product shopping website visited by users. Users can browse products and purchase some of them through this website. The second part is the background management system that can only be accessed by the administrator, through which the administrator can manage the goods, orders and user information of the website.
    This system is independently developed by the author himself, using React framework and webpack packaging tool to develop the two parts of the front end of the system. The Web server uses the Tomcat server. Nginx is used as the reverse proxy server of this system. Use FTP server to store static files on the server side, such as photos. Use the SSM framework to develop the server side of the system. Use MySQL database to store the data required by the website, such as product information and customer information. The database management system uses SQLyog, which is a convenient and free software, very easy to use. Through the above analysis, the technical fields and staffing involved in the system can fully support the research and development of the system.
    2. Economic feasibility
  This system is developed by the author alone, so the labor cost for developing this system is small. In addition, the software used in this system is free. Such as IDEA Community Edition, Visual Studio Code and Sublime Text 3. So the software capital investment needed to develop this system is small. At present, the number of users of the website is small, so the requirements for the server are not high. The use of personal notebooks as a server is sufficient at this stage. Because this project does not require additional purchase of servers, the investment cost is very small.

3. Operational feasibility
    Because this system is based on e-commerce website. E-commerce websites have penetrated into people's daily lives. Most people have more or less online shopping experience. Therefore, as long as the designed system is easy to use and the system interface is beautiful, most people can quickly get started and buy agricultural products in this website. So the agricultural product e-commerce website is feasible in operation.
    Through analysis, the system proposed in this paper is technically, economically and operationally achievable.

3.3 Analysis of user needs

The purpose of demand analysis is to express the needs of people of different identities for products in the form of text and make them into demand documents[4]. Requirement analysis allows developers and testers to have a clearer understanding of product functions.
    There are generally four types of needs: original needs, user needs, product needs and individual needs.
    1. Original demand: Refers to uninterpreted basic demand information. This kind of demand is expressed by the target person to the designer. The target person can be the customer or other related person.
    2. User needs: Refers to the user's demand for this product. This user can be a consumer or a manager.    

3. Product requirements: Refers to the requirements that are beneficial to the product, such as the product positioning, planning, logic and structure design, interaction design and interface design, etc.
    4. Individual needs: refers to non-universal needs, which are the needs of some special people.

3.3.1 Demand analysis of agricultural products e-commerce platform

According to the overall function diagram of the system business mentioned above and refer to related references. This subject conducted a demand analysis of agricultural products e-commerce websites and determined the following demands.
    1. There are two types of users: tourists and registered users.
    2. There are two situations for login operations: First, users with existing accounts can enter the website through login operations. Second, users without an account can enter the website, but their permissions are controlled and can only perform browsing operations.
    3. The system can meet the management of personal accounts: support users to query and modify their account information, including modifying passwords.
    4. The system can support multi-path viewing and searching for the required agricultural products, including the detailed information of the products. Search includes search by product name and search by product category.    

5. The system can realize the process of users placing orders: After the user finds the desired agricultural product, he can choose to place it in the shopping cart. If the inventory quantity of the product is greater than the purchased quantity, the user can complete the operation. Otherwise, it fails. In addition, the user can modify the number of items in the shopping cart, add or delete items in the shopping cart. Users can settle the items in the shopping cart. After filling in the delivery address and payment order, the settlement can be completed. Users can check the status of the order in My Order. The status of the order is divided into four states: Pending Payment, Pending Receipt, Canceled and Completed.
    After the demand analysis of the front-end agricultural product e-commerce website, not only make developers have a clear understanding of the core functions of the website, but also provides a direction for the demand analysis of the back-end management system.

3.3.2 Demand analysis of background management system

The user-oriented object of the system is the management personnel of the website. The main function of the system is to facilitate website managers to manage commodities, orders and users. Through systematic analysis and reading related literature. The requirements of the background management system are as follows:
    1. The system can manage agricultural products, including maintaining product sales types, agricultural product names, agricultural product specifications and product photos. When new products need to be put on the shelves, the administrator can also add relevant information to the website through the system.
    2. The system can manage product categories, including the ability to maintain the name of the product category and the number of product categories. When a new category needs to be added, the administrator can update category information through the system.
    3. The system can manage all users' orders, for example, you can view order details and modify order information.
    4. The system can maintain registered users, such as viewing user details.

3.4 System requirement analysis
3.4.1 System performance analysis
(1) The security requirements of the system

The security of a website generally includes two aspects. The first is the security of the system itself, such as preventing someone from maliciously attacking the website. The security of the system can be guaranteed by setting accounts and passwords, improving server configuration and optimizing the system's architecture. The second is the security of data in the database. It is necessary to prevent horizontal and vertical ultra vires issues. This can be guaranteed by setting different access rights and identity verification. 

(2) Compatibility and portability requirements

A good system must have good compatibility and portability. The back-end of this system is developed in java language, and the front-end is developed in nodejs environment. The java virtual machine can ensure that projects written by java can run on any system. Therefore, the portability and compatibility of this system are good.
(3) Response time requirements
     Response time is also an important requirement for system performance. When a user sends a request to the server, the shorter the system response time, the better the system performance.

3.4.2 System functional requirements

Through the above user demand analysis and related literature review, the basic functions of users and administrators in this system are determined. The basic functions required by users and administrators are different. The following analysis takes consumers and administrators as examples. 
    (1) User:
    1. Login account: log in to the website after entering the correct account name and password.
    2. Registered user: Create a new user after entering the user name, password, question and answer.
    3. Information search on the site: Find the required agricultural product information through keywords or commodity categories.
    4. Account management: Users can manage their own user information and account passwords, such as changing passwords and contact information.
    5. Shopping cart management: Users can manage their own shopping carts, including modifying the number of items in the shopping cart, deleting items, adding items, and placing orders.
    6. Delivery address management: Users can manage their own delivery addresses, including adding, modifying and deleting delivery addresses.
    7. Order management: Users can manage their own orders, including deleting orders and modifying orders.
    8. Purchase goods: Users can purchase their favorite goods. This is achieved by adding products to the shopping cart or generating corresponding orders.
    9. Exit account: The user can choose to exit the account. 

(2) Administrator:
1. Login account: The administrator can enter the background management system by entering an account and password with administrator rights.
    2. Log out of the account: The administrator can log out of the account through the logout option.
    3. Commodity management: The administrator can manage all products of the system, such as modifying commodity information, adding commodities, and changing commodity sales status.
    4. Order management: The administrator can manage all orders, including searching orders based on keywords, modifying order information, and viewing order details.
    5. Commodity category management: The administrator can manage all commodity categories in the website, including adding parent categories and sub-lists, searching category information, and deleting commodity categories.
    6. User management: The administrator can search and view the information of all users. Because user information is very important, administrators cannot have the right to modify user information at will.

3.5 Summary of this chapter

First, this chapter analyzes the business process of the agricultural product e-commerce system, and gives the overall function diagram of the system. Taking consumers as an example, a flowchart of the functions that consumers have is given. Secondly, this chapter analyzes the feasibility of the two components of the system, user needs and system requirements. These two components are the agricultural product e-commerce platform and the back-end management system. Finally, this chapter analyzes the performance and functional requirements of the system. . The above analysis paved the way for the design of the entire system.

Chapter 4 Outline Design of Agricultural

Products Shopping System

4.1 System architecture design

This chapter summarizes the website design on the basis of the demand analysis in the previous chapter. First, it explains the design of the system architecture and functional modules of the agricultural product shopping website. Secondly, it introduces the principles of the design of database tables and designs the database on which this system depends.

4.1.1 System Architecture Design

This website is based on B/S architecture, and the overall system architecture is shown in Figure 4.1. The user sends a request to the Nginx reverse proxy server through the browser, and the Nginx server forwards the request to one of the back-end servers according to the received URL. This system divides the static and dynamic resources of the server into different servers. This measure can greatly relieve the pressure on the server and improve the stability of the system.
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Figure 5.1 System architecture diagram

4.1.2 System layered design

The back-end of the system adopts a layered design mode, and the back-end is divided into Controller layer, Service layer and Persistence layer. The back-end structure of this system is shown in Figure 4.2.
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Figure 4.2 Back-end design patterns

The backend of this system uses Spring, Spring MVC and Mybatis framework. The design pattern uses the MVC design pattern. Spring MVC is responsible for accepting the request sent by the browser and decoupling the request parameters. Spring MVC is also responsible for calling the methods of Service layer to process the request and receiving the data returned by Service layer, rendering the data on the page and sending it to the browser. Spring has AOP and IOC features. Spring uses annotations to reduce the degree of coupling between different modules in the program. Through dynamic proxy, Spring provides method enhancements for methods in the program, such as transaction control and log control. Mybatis optimizes the process of interaction between the program and the database. It provides developers with automatic JDBC operations and operations to obtain result sets. Let programmers concentrate more on the preparation of SQL statements. In addition, using Mybatis can better manage SQL statements. Because all SQL statements of a module can be written in an XML file. The SSM framework implements a browser request process as follows.

Spring MVC receives the request sent by the browser, separates the data contained in the request and sends it to the method specified by the control layer. The method of the control layer will call the method of the Service layer to process the business logic. When the data of the database is needed, the Service layer will call the method of the Dao layer to obtain the data. After the method of the Service layer is executed, the result is returned to the Controller layer. After the Controller layer receives the result, it encapsulates the data in the ModelAndView object. After sending the object to DispatcherServlet, DispatcherServlet parses the object through ViewReslover and sends the rendered view to the browser. At this point, a complete request process is complete.

4.2 Functional structure design of the system

Through the demand analysis and function analysis of the system in the previous chapter, the users of the system include tourists, registered users and administrators. The overall use case diagram of the agricultural products e-commerce platform of this website is shown in Figure 4.3.
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Figure 4.3 System use case diagram

According to different functional categories, the system can be divided into three modules, namely commodity information module, purchase information module and user information module. The use case diagram of each module is shown below.

The use case diagram of the commodity information module is shown in Figure 4.4.
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Figure 4.4 Commodity module use case diagram
The use case diagram of purchase information module is shown in Figure 4.5.
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Figure 4.5 Purchase module use case diagram
The use case diagram of user information module is shown in Figure 4.6.
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Figure 4.6 User information module use case diagram

Through the overall use case diagram and each module use case diagram of the system, we can clearly see the permissions and functions of different categories of users.

4.3 Database Design

Database design has always been regarded as the most important part of system design. The database is the structure for storing data. The design of the database not only needs to consider the security of data storage, but also the efficiency of querying data. The more reasonable the design of the structure of all tables in the database, the better the performance of the database. In actual design, three paradigms are usually used to streamline the table structure in the database and reduce the degree of coupling between tables. The following describes each paradigm.
First normal form (1NF): Each field in each tuple in the database table has a single attribute, and there cannot be multiple values ​​in a field. The first normal form ensures the atomicity of the data.  

  Second Normal Form (2NF): All attributes in a database table must depend on the primary key, and there cannot be a situation where there are attributes that only depend on part of the primary key. The second normal form ensures that all attributes are completely dependent on keywords, and it eliminates partial dependencies in the table. 

 Third Normal Form (3NF): All attributes in the database table must directly depend on the primary key, and there can be no direct dependencies between non-key fields. The third normal form ensures that there is no indirect dependency between the primary key and other attributes in the table.

1. Conceptual model design

Conceptual model is also called information model, which models data and information according to the user's point of view. There are many ways to represent the conceptual model, of which the most commonly used one is the entity-relation (E-R) method. This method uses E-R diagrams to describe the conceptual model of the real world. In the E-R diagram, things are represented by entity sets, the characteristics of things are represented by attributes, and the relationships between things are represented by connections. The database E-R model of this system is shown in Figure 4.7. [image: image13.jpg]manage
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Figure 4.7 E-R diagram of agricultural product shopping website

2. Database table design

Through the above-mentioned functional analysis and conceptual model design, this chapter designs a database that meets the needs of this system. The introduction of the core tables is shown below.

(1) User Information Form
The field information corresponding to the user information table includes: user ID, user name, user password, email address, phone number, user set questions, answers, user permissions, creation time, and modification time. User ID is the primary key of the table, and each ID can uniquely identify a user. The user information table is shown in Table 4.1.
Table 5.1 User Information Form
	Field
	type of data
	Field description
	Is it empty
	Comment

	Id
	Int
	User ID
	No
	Primary Key

	username
	varchar
	User's account name
	No
	

	password
	varchar
	User's account password
	No
	

	email
	varchar
	User email
	Yes
	

	phone
	varchar
	User telephone
	Yes
	

	question
	varchar
	Password recovery problem
	Yes
	

	answer
	varchar
	The answer
	Yes
	

	role
	int
	User permissions
	No
	

	create_time
	datetime
	Creation time
	No
	

	update_time
	datetime
	Update time
	No
	


(2) Product category table

 The field information corresponding to the commodity category table includes: category ID, parent category ID, category name, category status, sort number, creation time, and update time. The product category associates the corresponding product with the category ID, and finds all subcategories under the same category through the parent category ID. The commodity category table is shown in Table 4.2.

Table 4.2 Product category table
	Field
	type of data
	Field description
	Is it empty
	Comment

	id
	int
	Category Id
	No
	Primary Key

	parent_id
	int
	Parent category id
	No
	

	name
	varchar
	Category name
	No
	

	status
	tinyint
	Category status
	No
	

	sort_order
	int
	Sort number
	Yes
	

	create_time
	datetime
	Creation time
	No
	

	update_time
	datetime
	Update time
	No
	


(3) Order table

The field information corresponding to the order table includes: order ID, order number, user Id, product Id, actual payment amount, payment type, freight, order status, payment time, delivery time, transaction completion time, transaction closing time, order creation time And update time. By associating the delivery address ID, the user can query the delivery address. By associating user IDs, users can purchase agricultural products to create orders. According to the information in fields such as the payment time and delivery time of the order, the status of each link of the order is generated. The status (order status) field includes cancelled, unpaid, paid, shipped, order completed, and order closed Waiting for the state. After the order is generated, the payment is settled to complete the user process of placing the order. The order form is shown in Table 4.3.

Table 4.3 Order table

	Field
	Data type
	Field description
	Is it empty
	Comment

	id
	int
	Order Id
	No
	Primary key

	order_no
	bigint
	order number
	No
	

	user_id
	int
	User Id
	No
	

	shipping_id
	int
	Receiving address Id
	No
	

	payment
	decimal
	Actual payment amount 
	No
	

	payment_type
	int
	Payment Types
	No
	

	postage
	int
	express fee
	No
	

	status
	int
	Order Status
	No
	

	payment_time
	datetime
	Payment time
	Yes
	

	send_time
	datetime
	Delivery time
	Yes
	

	end_time
	datetime
	Transaction completion time
	Yes
	

	close_time
	datetime
	Transaction closing time
	Yes
	

	create_time
	datetime
	Creation time
	No
	

	update_time
	datetime
	Update time
	No
	


(4) Order goods table

 The field information corresponding to the order product table includes: order product table ID, user ID, order ID, product ID, product name, product photo, product current unit price, product quantity, product total price, creation time and update time. By associating the user ID, the user can query the information of the customer who purchased the product, and by associating the order ID, the product details in the order can be inquired. The user information table is shown in Table 4.4.

Table 4.4 Order goods table
	Field
	Data type
	Field description
	Is it empty
	Comment

	id
	int
	Tuple ID
	No
	Primary key

	user_id
	int
	The ID number of the consumer
	No
	

	order_no
	bigint
	The order ID
	No
	

	product_id
	int
	Product ID
	No
	

	product_name
	varchar
	product name
	No
	

	product_image
	varchar
	Product photo
	No
	

	current_unit_price
	decimal
	Current unit price
	No
	

	quantity
	int
	amount of goods
	No
	

	total_price
	decimal
	Total commodity price
	No
	

	create_time
	datetime
	Creation time
	No
	

	update_time
	datetime
	Update time
	No
	


(5) Product table 

The field information corresponding to the product table includes: product ID, category ID, product name, product subtitle, product image, product description, product details, product price, inventory, product status, creation time, and update time. Commodities are associated with the category table through the category ID, and users access the commodity information in the commodity table through the commodity ID. The user information table is shown in Table 4.5.

Table 4.5 Product table

	Field
	Data type
	Field description
	Is it empty
	Comment

	id
	int
	Commodity ID
	No
	Primary key

	category_id
	int
	Category ID
	No
	

	name
	varchar
	product name
	No
	

	subtitle
	varchar
	Product subtitle
	No
	

	main_image
	varchar
	product picture
	No
	

	sub_images
	text
	Product introduction
	No
	

	detail
	text
	product details
	No
	

	price
	decimal
	Commodity price
	No
	

	stock
	int
	Commodity inventory
	No
	

	status
	int
	Commodity status
	No
	

	create_time
	datetime
	Commodity inventory
	No
	

	update_time
	datetime
	Update time
	No
	


(6) Delivery address table

The field information of the receiving address table includes: receiving address ID, user ID, consignee’s name, consignee’s fixed telephone number, consignee’s mobile phone number, province, city, district, detailed address, zip code, creation time and Update time. By associating the user ID, each user can manage his own delivery address. The receiving address table is shown in Table 4.6.

Table 4.6 Shipping address table

	Field
	Data type
	Field description
	Is it Empty
	Comment

	id
	int
	Delivery address ID
	No
	Primary key

	user_id
	int
	User ID
	No
	

	receiver_name
	varchar
	The recipient's name
	No
	

	receiver_phone
	varchar
	Recipient's fixed telephone number
	No
	

	receiver_mobile
	varchar
	Recipient's mobile phone number
	No
	

	receiver_province
	varchar
	province
	No
	

	receiver_city
	varchar
	City
	No
	

	receiver_district
	varchar
	District
	No
	

	receiver_address
	varchar
	Detailed delivery address
	No
	

	receiver_zip
	varchar
	Postal code
	No
	

	create_time
	datetime
	Creation time
	No
	

	update_time
	datetime
	Update time
	No
	


(7) Shopping cart table 

The field information of the shopping cart table includes: shopping cart ID, user ID, product ID, product quantity, whether it is selected, creation time, and update time.   

By associating user IDs, users can operate their shopping carts to add and delete functions. The user can view the details of the products in the shopping cart through the associated product ID. The shopping cart table is shown in Table 5.7.

Table 5.7 Shopping cart table

	Field
	Data type
	Field description
	Is it Empty
	Comment

	id
	int
	Shopping cart ID
	No
	Primary key

	user_id
	int
	User ID
	No
	

	product_id
	int
	Commodity ID
	No
	

	quantity
	int
	amount of goods
	No
	

	checked
	int
	Whether the product is selected
	No
	

	create_time
	datetime
	Creation time
	No
	

	update_time
	datetime
	Update time
	No
	


4.5 Summary of this chapter

First of all, this chapter shows the technical architecture of the entire platform in detail through the system architecture diagram. Starting from the user request, it clearly shows the process of a user initiates a request to the back end, the back end processes and returns the response to the user end. Subsequently, from the perspective of different types of users, this chapter gives the overall use case diagram of the system and the use case diagram of each module, and analyzes the permissions and functions of different roles. Finally, this chapter gives a detailed introduction to the database of this system, including detailed descriptions of E-R diagrams and key tables. In summary, the content of this chapter provides technical support for the detailed design and implementation of the agricultural product e-commerce platform in Chapter 5.

Chapter 5 Detailed Design and Implementation of Agricultural Products Shopping Platform

5.1 Design and implementation of the main modules of the front desk

The system front-end module is the module that the system interacts with the user. The design of the front-end module directly affects the user's experience. Therefore, we need to start from the customer's perspective to design a front-end module that can satisfy customers' shopping. The front-end modules involved in the system mainly include user management module, product browsing module, shopping cart module and order management module. The function diagram 5.1 of all modules is shown below.
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Figure 6.1 Function diagram of main modules in the front desk

5.1.1 User Management Module

1. Detailed design of user module
The user management module has three main functions: member login, new user registration and personal account management; member login function enables registered users to successfully log in to this website; new user registration enables visitors to register as members of this website, thereby achieving login Operation; The personal account management function allows users to modify personal account information. The user management module is a common basic module when users purchase goods. Users need to log in to the account before purchasing products. Users who are not logged in can access the system and browse products, but cannot purchase products. After logging in, users can maintain their own account information, including changing the password, questions needed to reset the password, and changing the delivery address. The specific process is shown in Figure 5.2.
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Figure 6.2 User management module design diagram

For ease of explanation, the following takes the user login function as an example to introduce the design of this module function in detail. The flow chart of user login is shown in Figure 5.3.

After the visitor enters the account and password in the login interface as required and clicks the login button, the client will send a login request to the server. After the server receives the request, it verifies whether the username and password are correct. If everything is correct, the server will return a successful login response. If the username or password is wrong, the server will return a login failure response. The user needs to re-enter the account and password.
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Figure 5.3 Flow chart of user login

In order to ensure account security, this system performs MD5 encryption on user passwords stored in the database. MD5 is a widely used cryptographic hash function, which can generate a 128-bit hash value. Even if someone illegally obtains the MD5 encrypted password, they cannot recognize the correct password. In addition, because there are currently some MD5 password cracking websites that use a database that stores a large amount of MD5 encrypted passwords to crack the encrypted passwords, this system uses the method of adding salt to the MD5 encryption algorithm to make the encrypted passwords more secure . After experiments, the encrypted password cannot be cracked by cracking websites such as CMD5, and the effect is good. Part of the core code of the MD5 encryption algorithm of this system is shown below.

private static String MD5Encode(String origin, String charsetname) {

……

resultString = new String(origin);

 MessageDigest md = MessageDigest.getInstance("MD5");

 if (charsetname == null || "".equals(charsetname))

       resultString =byteArrayToHexString(md.digest(resultString.getBytes()));

  else

resultString = byteArrayToHexString(md.digest(resultString.getBytes(charsetname)));

……
}
public static String MD5EncodeUtf8(String origin) {

  origin = origin + PropertiesUtil.getProperty("password.salt", "");

  return MD5Encode(origin, "utf-8");

}

2. Implementation of user module

    The user login interface is shown in Figure 5.4. The user enters the account and password through this interface to log in, and the visitor enters the registration interface through this interface. In addition, users can retrieve their passwords through this page.[image: image17.png]User Login
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Figure 5.4 User login interface

The user registration interface of this system is shown in Figure 5.5. Tourists can apply for a new account through this interface.
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Figure 5.5 User registration interface

The personal center interface is shown in Figure 5.6. Users can view and modify account information, manage orders and modify passwords in the account through the personal center interface.
[image: image19.png]Personal Center
My Order Personal Center

Change Password





Figure 5.6 Personal Center

5.1.2 Commodity browsing module

1. Detailed design of product browsing module
The product browsing module is one of the most important modules in the interaction between the user and the website. The user searches, browses products and view product details through the product browsing module. The design of this module will directly affect the user experience. Therefore, the system combines the preferences of different types of users to design a feasible website interface and layout. This module supports product search function, product classification function, sorting function and product detail viewing function. The specific process is shown in Figure 5.7.
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Figure 5.7 Design of product browsing module

The following takes the product browsing function as an example to introduce the design of this module function in detail. The flowchart for the user to browse the product is shown in Figure 5.8.
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Figure 5.8 Product browsing flow chart

When a user wants to browse a certain type of product, the browser will send a request containing the product category of that type of product to the server. After the server receives the product category, it will query all the product information of the category by calling the database query statement through the program, and then the server sends the queried data to the browser to display it to the user. If the server does not find the relevant information, the server will return a query error message to prompt the user. Part of the core code for browsing products is shown below.

if(categoryId!=null){

    Category category = categoryMapper.selectByPrimaryKey(categoryId);


    ......
     // When a category has a value that is not null, find the id of the category and the child product

   categoryIdList = iCategoryService.selectCategoryAndChildrenById(category.getId()).getData();
    PageHelper.startPage(pageNum,pageSize);


   // Query all products under this category
    List<Product> productList = productMapper.selectByNameAndCategoryId(keyword, categoryIdList);

    List<ProductListVo> productListVoList=Lists.newArrayList();

    for(Product item:productList){

            ProductListVo productListVo = assembleProductListVo(item);

            productListVoList.add(productListVo);

    }


   // Display the products found by page
    PageInfo pageInfo=new PageInfo(productList);

    pageInfo.setList(productListVoList);

    return ServerResponse.createBySuccess(pageInfo);

The back end of this system uses the PageInfo class to store the queried product information. The function of the PageInfo class is to realize the function of paging and storing the queried product information. All product information is stored in the List attribute in the PageInfo class. The PageInfo class also contains some paging information, such as the current page, the number of products per page, the total number of pages, and the total number of products. The PageInfo class can realize the paging display of the queried information on the web page. When there is too much data, the user experience and query efficiency can be improved.

2. Implementation of product browsing module

The product browsing interface is shown in Figure 6.9. Users can view product details through this interface, and sort the products according to price.
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Figure 5.9 Product browsing interface

The product homepage of this system is shown in Figure 5.10. Users can browse all product information through this page, and query products by product category or product name. In addition, the page has also added a navigation bar and advertising information to enhance the website’s guiding ability.
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Figure 5.10 The main interface of the website

The product search interface is shown in Figure 5.11. The user can search for products by keywords through the search bar.
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Figure 5.11 Product search interface

The product details interface is shown in Figure 5.12. Users can view product details through this interface, including product photos and product introductions. In addition, users can also add goods to the shopping cart and wait for payment.
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Figure 5.12 Product details page

5.1.3 Shopping Cart Management Module

The shopping cart module is an important module commonly used in the payment link and the product browsing link. This module mainly has two functions, namely adding to shopping cart and managing shopping cart; adding to shopping cart function is to add the selected products to the shopping cart for management, which is convenient for payment. The shopping cart management function allows users to manage their shopping carts, including changing the number of items in the shopping cart, selecting and deleting specific items, etc. The specific process is shown in Figure 5.13

[image: image26.jpg]User

Product Details
page

Shopping cart
management

T

“The user adds products

[e————Retums astoftems,

tothe shopping cart

Cal the functon tostore product
information n the shopping cart
e

Users access the shopping carts—————————>

Users manage their own shopping carts

(delete fems, change the number of tems, etc

j—————Returs the updated ist of tem information-

inthe shopping cart————————]

™

Cal the functon to get
the shopping cart nformation

Cal the functon to update:
the shopping cart nformation
e




.

Figure 5.13 Design of shopping cart management module

The following takes the shopping cart management function as an example to introduce the design of this module function in detail. The flowchart of user management shopping cart is shown in Figure 5.14.
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Figure 5.14 Shopping cart management function flowchart

The user adds the desired product to the shopping cart for management through the product detail page, and can modify the quantity of the product that he wants to buy in the shopping cart interface. In addition, users can remove some selected items from the shopping cart. After selecting the product, the user can click the Generate Order button, and the selected product in the shopping cart will be removed from the shopping cart and an order will be generated.

// Add product to shopping cart

public ServerResponse<CartVo> add(Integer userId, Integer productId, Integer count) {
……
  Cart cart = cartMapper.selectCartByUserIdAndProductId(userId, productId);

  if (cart == null) {

    // Without this shopping cart record, add a shopping cart to the Cart table  

Cart cart1 = new Cart();

      cart1.setChecked(Const.Cart.CHECKED);

      ……
      cart1.setQuantity(count);

      cartMapper.insert(cart1);

 } 

else {

// Have a shopping cart record and add the item information to the shopping cart
     Cart cart2 = new Cart();

     Integer count1 = count + cart.getQuantity();

     cart2.setQuantity(count1);

     cartMapper.updateByPrimaryKeySelective(cart2);

  }

 CartVo cartVoLimit = this.getCartVoLimit(userId);

 return ServerResponse.createBySuccess(cartVoLimit)；
    }

The above code is the core code for adding a product to the shopping cart. If the product is not in the shopping cart, the back end will insert the product information into the shopping cart table of the database. If the item is in the shopping cart, the backend will update the number of items in the corresponding shopping cart in the shopping cart table in the database. The user adds the selected product to the shopping cart by clicking the Add to Cart button on the product detail page. The prompt page for success is shown in Figure 5.15.
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Figure 5.15 The prompt page of adding to the shopping cart successfully

The shopping cart management interface is shown in Figure 5.16. In the shopping cart management interface, users can modify the quantity of goods, select goods, and delete goods.

[image: image29.png]MyMall > Shopping Cart

Commodity information Price Number Total Price Operation
K9 chick ¥16 - 4+ ¥6.4 Delete
The steak ¥78 - 1 ¥78 Delete

TotalPrice: ¥ 84.4

Copyright





Figure 6.16 Shopping cart management interface

5.1.4 Order management and address management module

1. Detailed design of two modules

The order management and address management modules are two very important modules in the payment process, and the two modules are closely connected. The main functions of the order management module include order generation, view product details in the order, and delete orders. The main functions in the address management module include adding addresses, modifying address details, and deleting addresses. The specific process of the two modules is shown in Figure 5.17.
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Figure 5.17 Order and address module design diagram

The function of order generation is selected below, and the design of this function is introduced in detail. The flow chart of user generated order is shown in Figure 6.18.

The process of generating an order is shown below. The back end will get the selected product information in the shopping cart and store them in the new order. Then, the back-end will reduce the inventory of the corresponding product and empty the selected product in the shopping cart. Finally, the back end encapsulates the order information into a custom class object and sends it to the front end. After the front end receives the response, the order information is displayed on the browser.
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Figure 5.18 flow chart of order generation

2. Implementation of order management and address management modules
The order generation page and order management page are shown in Figure 5.19 and Figure 5.20. The user enters the order generation page through the payment button on the shopping cart management page. The address management module is included in the order generation page. Users can add, delete and modify the mailing address at will. The update address page is shown in Figure 5.21. After selecting the receiving address, the user can click the submit order button to generate an order. In the order management page, the user can view all orders and the product details in the order. In addition, the user can delete the outstanding orders in the order management page.
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Figure 6.19 Order generation page
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Figure 5.20 Order management page
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Figure 5.21 Update address page

5.2 Background module

The background module is the module that maintains the data in the database in the system, and is also called the administrator management module. The function of this module is to enable the administrator to manage the database of the system through a visual interface. Starting from the needs of the administrator, through analysis and design, the background modules involved in this system mainly include commodity management module, category management module, order management module and User management module. The background module function design diagram is shown in Figure 5.22.
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Figure 5.22 Function diagram of background module

5.2.1 Agricultural product management module

In the background module, the administrator can manage agricultural product information through the agricultural product management module, including searching for agricultural products, controlling agricultural products on and off shelves, viewing product details, modifying product information, and adding new products. The analysis diagram of the commodity management module is shown in Figure 5.23.
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Figure 6.23 Design drawing of agricultural product management module

The agricultural product management module mainly has three sub-functions, namely searching for products, modifying and removing released agricultural products, and adding new products. This chapter selects the function of adding and modifying commodities. The design of this function is introduced in detail. The process of adding and modifying commodity information by the administrator is shown in Figure 5.24.

When the system receives the user's request, it will distinguish which type of request it is. When requesting to add a product, the system will check whether the information of the new product is complete, and if the product information is incomplete, it will prompt the administrator. If the information is complete, the system will check whether the user has the permission to add the product, and if the user has the permission, the database insert statement is executed to update the data in the product information table. When a product modification is requested, the system will execute an update statement to update the product information in the product information table.

Add product interface and modify product interface as shown in Figure 5.25 and Figure 5.26.

[image: image37.jpg]ity that the user ha
permissions

Sitto add goods o
modity goods?

Moy product

User modify product
information

2

[The system executes
the database
statement to modify
the commodity

15 the modification
successiul?

Y
v

Backto the product
display page

start

Users add new
products

Verity thatthe
qmation is compls

v
v

[The system executes
the database
statement o add new,
commodity

Is the addition
successiul?




Figure 5.24 Modify and add product flowchart
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Figure 5.25 Add product interface
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Figure 6.26 Modify product information interface

The main interface of the commodity management module is shown in Figure 6.27. Users can manage product information on the main page, such as querying products based on keywords, modifying the status of products, viewing product details, adding and modifying products.
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Figure 5.27 The main page of commodity management

5.2.2 Product category management module
Product categories include subcategories and parent categories. At the front desk, the user can inquire about the product through the category information. The administrator can manage the product category information through this module, including viewing subcategories, modifying and adding category information. The analysis diagram of the category management module is shown in Figure 5.28.
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Figure 5.28 Category module design diagram

This chapter selects the view subcategory function and introduces the design of this function in detail. The process of viewing subcategories is shown in Figure 5.29. When the browser sends a request to query all subcategories of a category, the system will check whether the user has administrator rights. If the user has administrator rights, the system will call the database query statement to query the category table and return the queried data to the browser.
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Figure 5.29 Flow chart of querying product sub-categories

The main interface of the category management module is shown in Figure 5.30. Through this interface, administrators can manage category information, including adding parent category information, modifying parent category name and viewing all sub categories under parent category.
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Figure 5.30 main interface of category management module
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Figure 5.31 Add new category interface

5.2.3 Order Management Module

The order management module is one of the important modules in the back-end management system. The administrator can query order information and deliver goods through this module. The design of this module is shown in Figure 5.32.

This chapter selects the shipping function and introduces the design of this function in detail. The administrator uses this sub-function to modify the status of the order and adjust the order from the paid status to the shipped status. The process is shown in Figure 5.33.
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Figure 5.32 Order management module design diagram
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Figure 5.33 Order delivery flow chart

The order details page is shown in Figure 5.34. The administrator can change order status through the Immediate delivery button to complete the order delivery.
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Figure 5.34 Order details page
The main page of order management is shown in Figure 5.35. The administrator can search, browse and view order information by ID. The information in the order is important personal privacy information for customers and cannot be changed at will. To ensure information security, there is no function to modify order information in the order management module.
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Figure 5.35 Order Management Module Page

5.2.4 User Management Module

The user module realizes the management of users. From the perspective of user security, it is very dangerous to modify user information at will. In the design of this system, in order to protect the user's information security, the administrator can only query user information and cannot modify the user information. The design drawing of the user module is shown in Figure 5.36.
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Figure 5.36 User module design diagram

This chapter takes the user information display function as an example to introduce the design of this function in detail. The implementation process of this function is shown in Figure 5.37.
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Figure 5.38 Flowchart of user information display

The main interface of user management is shown in Figure 5.39. Through this page, the administrator can browse the information of all users. In order to ensure user information security, the administrator does not have the authority to change user information and add new user information.
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Figure 6.40 User Management Main Page

5.3 Summary of this chapter

This chapter describes the detailed design and implementation of the agricultural product e-commerce website system. The system is divided into a front-end module and a back-end module. This chapter introduces all the sub-modules in the two modules in detail, including the design diagrams, function flowcharts and renderings of each module.
Chapter 6 Usability Test of the System

6.1 Usability and User Center Design

6.1.1 Usability definition 

Usability is proposed to solve the relationship between users and equipment, software and other manual development systems. Whether users can use a software smoothly is the focus of usability. The ISO9241/11 (1998) definition of the International Organization for Standardization puts forward that "Usability is the effectiveness, efficiency and subjective satisfaction of users when a product is used for a specific user in a specific use environment"[11]. The focus of usability is not the user but the product. Usability is an important criterion for measuring a product. It emphasizes the user experience when using the product. Usability emphasizes the user experience of using the product. Therefore, usability design belongs to user-centric design. 

6.1.2 User Center Design 

With the development of software development, the development team realizes that the user experience of the product is very important. A good product must meet the needs of users and cater to users' habits. If the user does not participate in the product design and development process, the developed product must be biased. User-centered design[12] refers to the design of products according to the needs of users. Users need to participate in the process of software development and play a role in leading the development direction, rather than programmers deciding on product design. In other words, end users will have different degrees of influence on product design from different aspects. User-centric design emphasizes the importance of user experience, which can improve the usability of the product and make users more willing to use the product. The flow of user center design is shown in Figure 6.1.
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Figure 6.1 User center design flow chart

It can be seen from the above process that usability testing is a part of user-centric design, so usability testing should be user-centric and test whether the product meets the user's usage habits.

6.2 Usability test definition

Usability testing is to test the usability of a product through some test methods. Usability includes the ease of use of the product and the efficiency of using the product. The evaluation of product usability focuses on how to conduct standardized tests to obtain measurable data. Usability testing includes heuristic evaluation and user testing methods. Heuristic evaluation means that multiple evaluators independently browse the functions of the product according to the test standards, and discuss with each other after completing the evaluation, and find out the usability problems in the system through discussion. The user testing method is that testers prepare a test plan, through the test plan, let real users evaluate the usability of the product, and collect the usability indicators and feelings of users using the product. Finally, the tester analyzes the collected data to find out the existing problems and improve the product. 

In website usability testing, the most commonly used method is user testing. The entire process of website usability testing is how users use the various functions of the website and how users feel during use. Through usability testing, the development team can understand the degree of recognition of each representative target user's website interface, function, and process, and obtain improved possibilities, especially in the interactive process. Some very good user behavior rules can be obtained.

6.3 Usability testing process

The process of usability testing mentioned by Nielsen in the paper is divided into four stages: preparation, introduction, testing, and post-event communication; Liang Huakun believes that usability testing is divided into preparation stage, implementation stage, and finishing stage. The preparation phase includes building a test platform, selecting target users, designing tasks, and determining the data to be recorded during the test. The implementation phase includes pre-testing and formal testing, interviews, testing process monitoring, data analysis, data optimization, BUG processing, and system improvement. 

The usability testing process selected for this topic is divided into: determine the test task, find the test user, configure the test environment, formally test and collect data, analyze the data to find the existing problems, and carry out system improvement.

6.4 Necessity of Usability testing

Due to time and financial pressures, many web development teams often seek to develop a website that meets their needs in the fastest time and at the lowest cost, while ignoring many problems in website design and development. The designed products often make the user experience poor or even give up using the website. When the development team needed to modify the website, it caused a huge workload and was difficult to complete. A survey of 15 large-scale commercial websites in the United States shows that in the use of the website, the success rate of users completing designated tasks is only 42% (Nielsen), and about 30% of users abandon shopping halfway because of unfriendly product browsing or unfriendly shopping process car. These data are enough to show that the usability of the website has a great impact on users, and the user adhesion of a website with good usability is better. Therefore, the introduction of usability testing in the software development stage can bring great benefits to the development of the website. such as: 

(1) Find out the usability problems of the website as early as possible to reduce the probability that users will give up using the website because they feel that the experience is not good. 

(2) Make the design of the website interface more reasonable, improve the aesthetics and rationality of the website interface, and make the website more attractive to users. 

(3) Make the website development process more rapid, and prevent the situation that needs extensive modification after the website is developed.

6.5 Implementation of website usability testing 

1. Test task 

The test tasks need to be representative, and the selected test tasks should represent the specificity of the website as much as possible. General testers will choose the main function of the website as the test task. Generally, one or more different aspects of test tasks are designed for each main function. In addition, the test task cannot be too complicated or too vague. The selected test tasks need to be simple and clear. This article designs different test tasks for shoppers and administrators. The shopper’s test tasks are as follows. 

Task 1: After browsing the product, you think this website is good. If you want to register an account, please register an account of your own. 

Task 2: If you want to view your account information, please log in to your account through the login operation. 

Task 3: When you log in again, you forgot your personal password, but remember the secret question and answer, please use this website to reset the password to 123.   

Task 4: You want to buy more than 2 yuan a catty of apples to give to friends, please use this website to add two kinds of apples that meet the requirements to your shopping cart. 

Task 5: You want to buy two kilograms of apples to give to friends, please use this website to choose your favorite apple to generate the corresponding order. 

Task 6: You have found a better fruit that you want to give to your friends. Please delete the order you filled out before. 

Task 7: You have applied for a new email: richpeople@123.com, so you want to update the email information in your account, please use this website to update your account information. 

The administrator's test tasks are as follows. 

Task 1: Due to the price adjustment of some of the company's products, please operate the background management system to adjust the price of this free range eggs from 300 yuan per box to 200 yuan per box. 

Task 2: The company wants to sell a new variety of beef at a price of 50 yuan per catty. The detailed information of the product is in file1. Please use the background management system to add the product. 

Task 3: The company wants to add the subcategory test1 under the fruits category. Please use the background management system to join the subcategory. 

Task 4: The company wants to change the subcategory test1 under the fruits category to tropical fruit to make it sound better. Please use this system to modify the name of the subcategory. 

Task 5: There is an order with order number 1602291811476 that needs to be shipped. Please search for the order and complete the shipment. 

Task 6: A customer named Rosen wants to know the registration time of his account. Please use the background management system to find his account registration time. 

2. Evaluation Index 

Evaluation indicators are data used to quantify the availability of a website. Evaluation indicators include objective indicators and subjective indicators. The objective indicators selected for this usability test include task completion time, number of errors, and whether the task is completed. 

(1) Task completion time: the time it takes for the tester to start the operation to complete the operation. 

(2) Number of errors: The number of times that the tester has made operational errors during the operation.

(3) Whether the task is completed: whether the tester has completed the specified task within the specified time. 

The subjective indicators selected in the test include ease of learning, efficiency and user satisfaction. 

(1) Ease of learning: It is manifested in the consistency between the tasks performed and the users' expectations, and the degree of matching between the system and the real world. 

(2) Efficiency: The tester's error situation in achieving a certain task, the less errors the higher the efficiency. 

(3) User satisfaction: the degree of satisfaction of the tester with the website after a series of tests. 

3. Test users 

Test users refer to those who participate in usability testing. Generally, real people who will use the website are selected. In this test, students in the university and some people who have already worked are selected. Regarding the number of participating users, Nielsen's related research pointed out that selecting 5-8 users can find 85% of the problems in the usability of the website. In this test, we found 6 users, let them conduct usability tests, and recorded relevant data. After the experiment, all the subjects in turn gave scores to the ease of use, efficiency and satisfaction of the website in this test. Among the selected users this time are 4 boys and 2 girls. All six have online shopping experience.

4. Experimental process 

The method used to test the usability of this website is the user test method. The specific process is as follows: First, the tester configures the experimental environment and contacts the user. Then the tester will let the user operate according to the designed task, and record the objective indicators during the experiment, such as the user's completion time. After the test is completed, the testers will compete to interview the test content and users and ask the users to score the subjective indicators of the website, scoring 7 points. Finally, analyze the data and come to the point that the system needs improvement. 
6.5 Data results and analysis 

The objective indicators for all shoppers to complete the seven tasks are shown below.
	Task
	Task completion rate
	Reference value
	Average completion time
	Total number of errors
	Maximum completion time

	Task1
	100%
	3 minutes
	2 minutes 11 seconds
	2
	2 minutes 55 seconds

	Task 2
	100%
	2 minutes
	43 seconds
	0
	1 minute 03 seconds

	Task 3
	100%
	2 minutes
	45 seconds
	1
	1 minute 49 seconds

	Task 4
	83.3%
	3 minutes
	1 minute 47 seconds
	5
	4 minutes 53 seconds

	Task 5
	66.7%
	5 minutes
	3 minutes 34 seconds
	12
	4 minutes 40 seconds

	Task 6
	100%
	2 minutes
	25 seconds
	1
	35 seconds

	Task 7
	100%
	2 minutes
	58 seconds
	2
	1 minute 14 seconds


It can be seen from the above data that the completion rates of tasks 1, 2, 3, and 7 of the 6 customers are all 100%, and the average completion time is faster than the baseline value. Therefore, the login module and personal center module of this website are designed in line with users' shopping habits. Users can quickly find these functions and complete the corresponding tasks. The completion rate of tasks 4 and 5 is relatively low, and the total number of errors is relatively large. It shows that there are some usability problems in the order module and shopping cart module of this system. The following reasons are obtained after recording the problems encountered during the operation of the user and the interview with the user.

(1) The font of the delete order button in the shopping cart is too small, and the color is not bright, causing some users to be unable to find the button in the first time to delete some unwanted goods in the shopping cart. 

(2) In the order generation task, many users forget to fill in the delivery address or choose a delivery address. Many users submit the order directly, resulting in unsuccessful order submission. This is one of the main reasons for the high number of errors in task 5. 

(3) In the order generation page, some users want to delete some products in the order, but the website does not provide this function. Users can only delete products by returning to the shopping cart page. This is also the main reason for the high number of errors in task 5. 

(4) On the product details page, users can only add products to the shopping cart, and cannot place orders directly. This website is designed that users can only generate orders through the shopping cart page. This is also the main reason for the high number of errors in task 5.

In the usability test of the background management system, the objective indicators of the overall situation of all testers completing the 6 tasks are shown in the figure below.

	Task
	Task completion rate
	Reference value
	Average completion time
	Total number of errors
	Maximum completion time

	Task1
	100%
	2 minutes
	1 minute 01 seconds
	2
	1 minute 34 seconds

	Task2
	100%
	4 minutes
	2 minutes 21 seconds
	2
	3 minutes 41 seconds

	Task3
	83.3%
	2 minutes
	1 minute 04 seconds
	3
	1 minute 52 seconds

	Task4
	100%
	2 minutes
	35 seconds
	0
	47 seconds

	Task5
	100%
	2 minutes
	38 seconds
	0
	1 minute and 14 seconds

	Task6
	100%
	2 minutes
	48 seconds
	0
	56 seconds


By analyzing the above data, we can see that the overall availability of the back-end management system is good. There is no task with a particularly high total number of errors. Except for task 3, the completion degree of other tasks is 100%, and the average completion time of all tasks is faster than the baseline value. Task 3 and Task 4 are tasks belonging to category modules. It can be clearly seen that after being familiar with the category module through task 3, the time for all testers to complete other tasks of the category module is greatly reduced. However, there are still some usability problems in the background management system. 

(1) The user module does not have a search function. When searching for account information, users can only search through the naked eye. When the number of accounts increases sharply, the efficiency of visual search becomes slower. 

(2) The add product and add category buttons need to be placed in a place that is more noticeable to users, such as the lower right corner instead of the upper right corner. Because some users failed to find the button in the task of adding categories or adding products.

After the above tasks were completed, one-to-one interviews were conducted with all users. All test users gave scores on all aspects of using this website. This time the score is based on a 5-point system, 5 means very satisfied, 1 means very dissatisfied. The scoring situation is as follows.

	Test content
	User 1
	User 2
	User 3
	User 4
	User 5
	User 6
	average score

	UI interface
	4
	4
	4
	4
	5
	4
	4.16

	Search experience
	4
	5
	4
	4
	5
	5
	4.50

	User registration/login
	5
	5
	5
	5
	4
	5
	4.83

	Payment process
	3
	5
	4
	3
	4
	4
	3.83

	Order management
	3
	5
	4
	4
	5
	5
	4.33

	Commodity management
	4
	4
	4
	5
	5
	5
	4.50

	Category management
	5
	4
	4
	4
	4
	4
	4.16

	User Management
	4
	4
	4
	4
	5
	4
	4.16


From the above data, it can be seen that the search experience has the highest average score. Except for the payment process, the average score in other aspects is higher than 4 points. It can be seen that users are highly satisfied with this website.   

After the above data analysis, it can be concluded that the agricultural product shopping website designed and implemented in this article meets the user's shopping needs and improves the user's shopping experience in terms of shopping and management. In addition, the usability problems of the website were also obtained through the usability test. Developers can improve the interface design and operation process of related modules of the website in response to these problems. These improvement measures can greatly improve the degree of intimacy of users to the website and increase the efficiency of the website.

6.6 Summary of this chapter

This chapter mainly introduces the usability test of agricultural products shopping websites. The beginning of this chapter introduced the definition and role of usability and usability testing. Subsequently, the author investigated the process of usability testing and designed the usability testing plan in this article, recruited some test users to test and collect data. Finally, this article analyzes the collected data and finds out the usability problems of the website. Through user satisfaction survey, the usability of this website is high.

Chapter 7 Summary and Outlook

7.1 Summary

In general, the subject of this article has mainly completed three major parts. The first part is to determine the specific user needs of the website from the perspective of the customer. At the same time, I also refer to a large number of research documents in related fields, and plan the service process of this system; the second part is to design and implement the main functional architecture and specific functional modules of the agricultural product shopping website based on some technical materials and related documents. Finally, the usability test of the designed website is carried out to test the usability of the website and improve the website. 

In the research process of the specific work of this subject, this article first analyzes the research background and current research status of the related fields of agricultural product e-commerce system. On the one hand, agriculture needs to embrace the Internet to strive for a wider market for better development; on the other hand, people’s demand for online shopping of agricultural products is increasing. More and more people hope to obtain the goods they need at the most affordable price and to minimize the number of intermediaries. For these two reasons, although the current development of agricultural products shopping websites is not as hot as other types of shopping websites, its development prospects are huge. 

Secondly, for the above-mentioned research status, this article proposes solutions and technical solutions. The subject is based on the development model of separation of front and back ends, using SSM framework technology for layered design. The front-end interface adopts the React framework to facilitate integration, which ensures the reusability and scalability of the code. Realize the server backend through JAVA language. The back-end database uses MySQL, which is light and free, and is very suitable for primary and secondary school projects. This subject builds a comprehensive agricultural product electronic mall system, which realizes a variety of rich service functions such as user management, product browsing, shopping cart management, order management, product management, product category management, order management and user management. It proposes solutions to the problems of lack of service and insufficient information display in traditional agricultural product sales services. On the other hand, it also provides an idea for the development of agricultural products companies in conjunction with the Internet. Finally, it also changed the traditional offline sales model of agricultural product sales companies. The combination of online and offline has increased benefits for the enterprise. 

Finally, the usability test was adopted for the system, and some usability problems in the system were discovered, which provided specific ideas for the improvement of the system. Through the usability test, users' satisfaction with the system can be improved, and the user's adhesion of the website will be stronger. In summary, the agricultural product e-commerce website system has basically realized the functions and requirements mentioned. The usability test also proved the high usability of the website.

7.2 Outlook 

The system basically completed the predetermined goal. But there are still shortcomings. Follow-up functions can be developed from the following aspects. 

（1） This subject has not done in-depth research on database optimization. When too many users visit at the same time, the system will lose data packets or even crash. In the future, further research can be done on the optimization of the database, such as increasing the cache in the memory to reduce the access to the database, and optimizing the system framework. 

（2） There are some unimplemented modules in this system, such as modules that interact with online payments, message board modules, etc. In the future, the basic modules of the system can be enriched, and the integrity of the system can be improved.     

（3） This system has some usability problems, which can be solved through UI interface design in the future.
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