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1.Introduce
1.1 Project background

In the rapid development of information technology today, new knowledge, new technology emerge in an endless stream, computer technology has been widely used in all walks of life, the use of the computer strong data processing ability and auxiliary decision-making ability called, to achieve the standardization, standardization, efficiency of industry management.

Management information system (Management Information System, hereinafter referred to as MIS> is a human-oriented, using computer hardware and software technology and network communication technology, to achieve the collection, transmission, storage, update of information.

At present, WEB technology is widely adopted as the main technology for its development. After years of technology accumulation and update, WEB technology has developed from a simple information browsing and information interaction platform to a complex enterprise-level application.

At present, pet pet hospitals have been using the traditional manual way to manage various documents and files, pet diagnosis and treatment and other important information for manual handwritten records, work efficiency is low, and a long time, will produce a large number of documents, which causes a lot of difficulties for document search, information query, there are many shortcomings. As more and more families in the community begin to keep pets, the problem of backward management methods of pet hospitals is becoming more and more obvious, and the problems in management are becoming more and more prominent.

In order to facilitate the management of pet hospitals, a set of perfect management mechanism is essential, which is also a premise for pet hospitals to provide good service quality, and the modern pet hospital management system using information technology has become an essential infrastructure and technical support for the operation of pet hospitals.

The application of the pet hospital management system can not only combine the registration combination of the business, diagnosis, treatment business, charging business, pet hospitalization business and pet grooming business, but also establish the pet hospital, and the establishment of pet file is beneficial to the pet epidemic prevention. In addition, the management system divides user rights to help pet hospitals standardize the work process, improve work efficiency, and comprehensively improve the management level of pet hospitals.

Therefore, how to use computer technology to realize the information management of pet pet hospital is a problem worth studying. Based on this background, I decided to develop a set of information management system suitable for pet hospitals.

1.2 The current situation of the subject research

With the development of economy, people's living standards continue to progress and improve, and more and more families begin to keep pets. At the same time, pet hygiene, epidemic prevention, diagnosis and treatment have also received more and more attention, and the resulting pet pet hospitals are developing more and more rapidly.

Pet hospitals have already formed a part of the national economy in developed countries of Europe and the United States. Due to the high degree of information in developed countries in Europe and the United States, the early application of information technology and various research results in all walks of life, pet hospitals have already realized the information construction in the management.

At present, information technology has become the theme of global development, the demand for information in countries around the world is growing rapidly, and information products and information services are widely used in various countries, regions, enterprises, units, families and individuals.

As early as the 198O s, developed countries have begun the work of information construction. At present, developed countries in Europe and the United States have already established pet electronic files for pets, which plays an important role in the management of pet epidemic prevention, health and safety, etc. At the same time, various new technologies are constantly applied to the daily management of pet hospitals, and the management of pet hospitals has already achieved standardization and standardization.

Relative to Europe and the United States developed countries, our country information construction since the early 1990s, information level is still at a low level, and the development is not balanced, most of the pet pet hospital information construction is still in pricing centered on information management system, the lack of other business information management, cause a lot of work still stay on artificial operation, this is the current pet pet hospital information management caused a lot of problems.

With the continuous improvement of the application of information technology in the pet pet hospital industry in China, the more developed cities in southeast coastal areas have realized the informatization of pet pet hospital management, but it is not completely common. Most less developed areas, especially small community pet hospitals, are still in the traditional management mode.

Although there is still a big gap with the developed countries in Europe and the United States, but the "Twelfth Five-Year" plan, China put forward the "3521 project", and the information construction of pet hospitals in China ushered in a good time for development. The continuous information construction of pet pet hospital is of great significance to the development of pet medical and health industry. It can not only improve the service quality of pet hospital, but also facilitate the management of pet hospital. More importantly, it is of great significance to the protection of pet epidemic prevention, health and safety.

1.3 The significance of the subject research

The pet hospital management system can meet the needs of pet hospitals in information management, improve the efficiency of pet hospital management, and achieve the goal of scientific and standardized information management.

The main research scope of the pet pet hospital management system is: According to the management process of pet hospital, reasonably divide users' functions and rights and standardize the work process. In the design of the system, the scalability and maintainability of the system need to be considered to meet the future upgrade of the system. The research results of this topic can better solve the management problems of pet hospitals. At the same time, the system integrates the functions of registration, charging, diagnosis and treatment, and doctor performance inspection, which can not only help pet hospitals better management, but also help doctors better diagnosis and treatment for pets. In addition, the system to strengthen the management of urban pets, ensure the implementation of pet inspection, supervision, epidemic prevention and quarantine measures, play a good auxiliary role, ensure the safety of community residents and public health, and promote the harmony of community life.

2.Requirement analysis

To design a system, requirement analysis is a very important step. Here are the detailed steps to perform the requirements analysis.
The first is to determine the scope of requirements, we need to clarify what functions the system needs to implement, and determine their priority and importance. Secondly, collect information to understand the needs of customers, which can be obtained through interview, questionnaire survey, user feedback and other ways. Then we analyze the requirements, we will classify the requirements according to the function, further refine the requirements, in order to facilitate understanding and implementation. Then there is the identification of constraints, including time, budget, technical limitations, laws and regulations. The second is to determine the functional requirements. We need to identify the functions and features that the system needs to implement, such as interface design, data processing, security, etc. Then, to determine the non-functional requirements, we must know the performance, reliability, ease of use, maintainability and other requirements that the system needs to meet. Then by defining the test strategy, we need to determine how to test the system to ensure it meets the requirements.
Finally, write the requirement document. According to the above analysis, we need to write the requirement document to clarify the functions, performance, constraints and test strategies of the system. These are the basic steps for conducting a requirement analysis. In practice, demand analysis may be more complex and specific, but these basic steps are crucial.

According to the functions of the pet hospital management system, we need to design the following requirements. The first and simplest requirement is the management of user identity. This requirement consists of three parts, which are pet doctor login, pet director login and system administrator login. The second requirement is system management, which consists of three parts, which are user management, page management and role management. The third requirement is pet management, which consists of three parts. They are pet list, pet status and pet health history. The fourth requirement is appointment management, which consists of three parts, namely, appointment list, appointment status and doctor time. The last requirement is daily health, which consists of three parts: health guidelines, health standards, and pet logs.

3.Research technique
3.1 Java

Java[2][3] is an object-oriented programming language. It not only has various points of C + + language, but also abandons the incomprehensible concepts of multiple inheritance and pointer in C + +. Therefore, Java language has two characteristics: powerful and easy to use. The Java language, as the representative of the static object-oriented programming language, well implements the object-oriented theory, allowing programmers to think about complex programming in an elegant way.

For the information management system of pet hospitals, the system is perfect for development with Java. Because Java can be used to build Web applications or websites, and it has great scalability and stability, it is often used to develop large and complex enterprise applications. At the same time, Java can be used for the development of Android mobile applications, because Android SDK provides support for Java. When the pet hospital information management system matures, I can develop in the direction of Android APP and make an APP to realize all the functions of the system. And Java can also be used to create database applications. Pet hospital information management system needs a database that can accommodate huge amounts of data, while Java can be used for big data processing. Java also includes advanced features such as multithreaded programming, exception handling, reflections, and annotations, which give developers more powerful and flexible programming tools. In addition, the Java community is very active, with a lot of excellent open source frameworks and tools to choose from.

3.2 Spring Boot

Spring Boot[1] is an open-source framework based on the Java programming language, designed to help developers quickly build, deploy, and run independent production-level applications. Spring Boot Using the design concept of engagement that is superior to configuration provides a way to simplify the development process, allowing developers to focus more on the implementation of business logic without paying attention to the underlying configuration details.

One of the main goals of Spring Boot is to simplify the application development process. To this end, Spring Boot offers a number of features and features, including automated configuration, embedded Web servers, health checks, log management, and more. In addition, Spring Boot also supports various data storage technologies, such as JPA, Hibernate, MyBatis, etc., as well as message queue services, such as Kafka, RabbitMQ, etc.

Spring Boot Has the following characteristics. Simplified configuration: Spring Boot provides an automated configuration to do most of the common configurations without manual configuration. Inside Web Server: Spring Boot integrates common Web servers such as Tomcat, Jetty, so there is no need to package applications into WAR files and deploy them to external Web containers. Health Check: The Spring Boot provides a health check mechanism to ensure that the application is in a normal condition. Log management: Spring Boot by default using Logback for logging, can be easily changed through the configuration file. Database support: Spring Boot supports a variety of data storage technologies, including relational and non-relational databases. Security: Spring Boot provides a security framework that protects applications from a variety of security vulnerabilities.

In addition to the above features, Spring Boot has good community support, complete documentation, and easy learning. Developers can easily access various documents and tutorials, and communicate and share experiences with other developers.

When developing application development using Spring Boot, common steps are several steps as follows. Select build tools: Spring Boot supports Maven and Gradle as build tools. Create Project: You can start Spring Boot development using Spring Initializr or manually. Add dependencies: Add necessary dependencies, such as, Web, JPA, database, and so on. Write the code: Write the code for the business logic, and the Spring Boot will automatically handle the underlying configuration and implementation details. Run test: Run unit tests using JUnit or other test frames to ensure the correctness of the application. Package deployment: Package the application using either Maven or Gradle, and deploy it to the server.

In summary, Spring Boot is a powerful and easy-to-use Java development framework with many excellent features and capabilities that can help developers build, deploy, and run applications more efficiently. If you are looking for a way to simplify the Java development process, then Spring Boot is a tool worth trying.

3.3 Database technique

Database technology[4] refers to the methods and tools for storing and managing data, and is a very important part of modern software development. Database technology can be divided into two types: relational database (such as MySQL[5], Oracle, SQL Server, etc.) and non-relational database (e. g., MongoDB, Redis, Cassandra, etc.).

The relational databases use tables to organize data and are queried and manipulated through the SQL language. Each table has a primary key used to uniquely identify each row of data. Relational databases are best suitable for structured data, such as financial transactions, user information and so on. They often support ACID (atomic, consistency, isolation, and persistent) transactions, ensuring that the data is consistent across multiple concurrent operations.

Non-relational databases store and organize data in different ways, such as documents, key-value pairs, column families, and so on. They are often more suitable for dealing with semi-structured or unstructured data, such as logs, recommendation systems, social networks, and so on. Non-relational databases usually do not support ACID transactions, but can provide better scalability and performance.

In practical applications, the specific database selection depends on the requirements and characteristics of the application. In general, if the data structure is relatively fixed and requires strong consistency, or more flexibility and scalability.

Spring Boot Provide extensive support and integration that allows developers to easily use various database technologies. For example, relational databases can be easily used via Spring Data JPA, while via Spring Data MongoDB non-relational MongoDB databases and so on. With these tools and frameworks, developers can store and manage data more efficiently, and thus improve application performance and reliability.

In this system, I will use the MySQL database[5]. When using MySQL databases to store data, different data types determine how MySQL stores data differently. To do this, the MySQL database provides a variety of data types, including integer type, floating number type, fixed point type, date and time type, string type, binary, and so on. Of course the main reason I use MySQL is not that it provides multiple data types but that MySQL is an open source project that is freely available and used. In addition, MySQL has high performance, MySQL supports high concurrent reading and multithreading processing, which can quickly make a large number of requests. At the same time, MySQL is highly scalable, MySQL supports horizontal and vertical expansion, and can add more servers or increase hardware resources as needed to improve performance. Not only that, MySQL security is also very high, MySQL provides various security functions, such as access control, data encryption and logging, which can protect the database from malicious attacks and data leakage. MySQL is not only high security, but also very good stability. After years of practice and improvement, MySQL has become a very stable and reliable database management system. In short, MySQL is a powerful, efficient, safe, reliable, easy to use and scalable relational database management system, ideal for Web applications and enterprise applications of all sizes, and ideal for pet hospital information management system.

3.4 SSM frame

The SSM framework[8] is an open-source Web application development framework based on the Java language, where the SSM represents the combination of three frameworks: Spring, Spring MVC[6], and MyBatis[7]. The three frameworks are each responsible for different tasks. Spring Providing functions such as dependency injection and facet-oriented programming can simplify the development and maintenance process.
Spring MVC Provide model-view-controller (MVC) support, making applications more flexible to respond to user requests. MyBatis Provide the data access layer, can easily implement database operation.

The SSM framework integrates these three frameworks, allowing developers to develop Web applications quickly and efficiently. Specifically, developing Web applications using the SSM framework generally includes the following steps.

The first is to configure the Spring environment, and we need to define the Spring container in the configuration file, and the objects and transaction managers that need to rely on the injection. The second is to configure the Spring MVC environment, we need to define in the relevant configuration of the Spring MVC framework in the configuration file, such as processor mapping and view parser. Then, to configure the MyBatis environment, we need to define the relevant configuration of the MyBatis framework in the configuration file, such as the data source and the SQL mapping file, etc. Finally, we write business code. We need to write code for Service layer, DAO layer and Controller layer to realize functions such as business logic and data access.

The SSM framework plays a huge role. It provides programming models based on IOC (Inversion of Control) and AOP (Aspect Oriented Programming), making it easier for developers to conduct object-oriented programming and software component development. The Spring framework provides a range of core functions, including transaction management, data access, messaging services, security control, and all of which can help developers quickly build Web applications. The Spring MVC framework provides a Web application development framework based on MVC (Model-View-Controller) mode, which can separate requests and responses, and implement view rendering, form verification and other functions. The MyBatis framework provides a simpler and more flexible way to access the database than traditional ORM. Compared to ORM frameworks such as Hibernate, MyBatis is more suitable for complex SQL query operations. The SSM framework also provides excellent scalability and flexibility for custom configuration and functionality extension according to the project needs.

In conclusion, the SSM framework is an excellent Java Web application development framework that helps developers to develop stable and reliable Web applications quickly and efficiently. The role of the SSM framework is to improve the development efficiency and easy maintenance of Web applications, allowing developers to be more focused on the implementation of business logic.

4.Research objectives
4.1 System use case model

For the five requirements of the pet hospital information management system, I need to design detailed and high-quality solutions for each requirement.

The first is the use case model of each requirement. I need to clarify and perfect the use case model of each requirement. For the login requirements, the characters with different identities can log into different interfaces to get the corresponding requirements. For the system management requirements, the administrators should be able to manage the pages according to their own needs, and manage the permissions of different users. For the pet management needs, the administrator can see the status of the pet, the health history and so on. For appointment management, when the business of the system is busy, users can actively initiate an appointment request. For daily health needs, doctors can see the health values, standards and daily conditions of pets.

Use case rules for login requirements are shown in the following table.
	title
	content

	Use case name
	users login

	Use case description
	Users must log in if they want more permissions

	executant
	user

	precondition
	The user has the operating conditions

	post condition
	none

	regular flow
	1.login
2.The user enters the account
3.The user enters the password

	Substitution stream as well as exception handling
	The user cannot log in when the password is incorrect

	plan of operation
	Global rules

	Involved in the entity
	user



The use case protocol table for the system management requirements is shown in the table below.
	title
	content

	Use case name
	system management

	Use case description
	The administrator manages the system

	executant
	admin

	precondition
	The system already exists

	post condition
	none

	regular flow
	1.The administrator performs the menu management
 1.1 The administrator adds the menu
 1.2 The administrator makes the query menu
 1.3 The administrator performs the edit menu
 1.4 The administrator makes the delete menu
2.The administrator manages the role rights
 2.1 The administrator increases the role privileges
 2.2 Administrator ators query role rights
 2.3 Administrator to edit the role rights
 2.4 The administrator delete role permission
3. The Administrator conducts user management
 3.1 Administrator to increase users
 3.2 The Administrator queries the users
 3.3 Administrator edit users
 3.4 The administrator removes the user

	Substitution stream as well as exception handling
	The delete-editing operation cannot be performed when the individual list is empty

	plan of operation
	Global rules

	Involved in the entity
	admin



The system use case diagram is the first step from the software requirements analysis to the final implementation, which describes how people use a system. The participant of the system use case diagram is the administrator, who can conduct menu management, role management and user management. Menu management: add the system menu to manage the left menu of the system. Role management: including adding roles, modifying roles, deleting roles, editing roles, different roles in the system, each role assigned to a different menu, only after the role assigned menu, the role has the corresponding menu. User management: Add users, the added user is the account and user information of the login system, and the user's password is the default password (which can be repaired). After adding users, you need to assign roles to the user, and each role has different menus.

The use case protocol for business management requirements is shown in the following below.
	title
	content

	Use case name
	Pet appointment management

	Use case description
	Check, modify, delete pet treatment appointments, etc

	executant
	Pet hospital administrator

	precondition
	Archives generation for pets

	post condition
	none

	regular flow
	1. Check the pet appointment treatment list information
1.1 Check the condition of pet treatment
1.2 Check the phone calls of the pet owners
1.3 Check the address of the pet owner
1.4 Check the application time for the pet appointment
1.5 Check the status of the pet reservation
2. The administrator's operation of the pet appointment treatment application
2.1 Check the status and operation of the pet reservation
2.2 Handle the pet reservation status
3. Check the time to with the treating doctor
3.1 Query of the doctor
3.2 Time to query the doctor

	Substitution stream as well as exception handling
	1. After the application is added, the list does not have the pet
2. After submitting the deletion application, the file list has no file

	plan of operation
	Global rules

	Involved in the entity
	Pet entity class



For health guide management requirements, administrators publish pet health guidelines on the platform, which can be modified, deleted and added. The use case protocol table for health management requirements is shown in the figure below.
	title
	content

	Use case name
	Health Guide Management

	Use case description
	Health guide administrators manage health guide drugs

	executant
	The Health Guide Managers

	precondition
	The administrator has logged in and queries the health guide options in real time

	post condition
	After completing the query problem, processing

	regular flow
	1. Inventory drug inquiry
1.1 Summary of stock drugs
1.2 Insufficient inventory
2. Warehouse procurement problem
2.1 Out of stock alarm
2.2 Health guidelines for emergency replenishment
2.3 expired drug alarm
2.4 Health Guidelines and drug recovery
3. Drug storage
3.1 godown entry
4. Delivery of drugs
4.1, outbound order

	Substitution stream as well as exception handling
	Is the drug expired？

	plan of operation
	Global rules

	Involved in the entity
	The Administrator entity, the drug entity



Finally, the use case protocol table for pet management requirements, as shown in the following table.
	title
	content

	Use case name
	Pet file management

	Use case description
	Check, modify, delete your pets, and so on

	executant
	Pet hospital administrator

	precondition
	Pet file generation

	post condition
	none

	regular flow
	1. Apply to view the pet information
1.1 Check the pet height
1.2 Check the pet weight
1.3 Check the pet date of birth
1.4 View pet types
1.5 View the pet cases
1.6 Make an appointment for your pets
2. Check for your pet's health history
2.1 View the pet owner user
2.2 View the Pet Doctor
2.3 Check the pet status
2.4 Pet diagnosis and treatment recommendations
3. Delete the pet's health history information
3.1 Query of diagnosis and treatment advice
3.2 Delete the pet file information

	Substitution stream as well as exception handling
	1. After submitting the application for view, the list does not have the pet
2. After submitting the deletion application, the file list has no file

	plan of operation
	Global rules

	Involved in the entity
	Pet entity class



4.2 Dynamic model

The lane chart, a UML activity chart, clearly shows in which department an action takes place. The drawing element is similar to the traditional flow chart, but in the business process subject, the executive subject is distinguished by the swimming lane (vertical bar), namely departments and positions. Organize the activities in the model according to their responsibilities. This assignment can be represented by organizing the activity into distinct regions separated by lines. Because of their appearance, these areas are called swimming lanes. It can easily describe the various business processes of the enterprise, can intuitively describe the logical relationship between the activities of the system, conducive to users to understand the business logic. The head of the subject lane chart in the figure below shows all kinds of role information of performing the main operation, and the main part reflects the main operation process of the system. The overall lane diagram reflects the main functions of the system to accomplish. According to the order of the procedure under the condition of ensuring the correctness, it can be seen that the main business of the system is: login, system management, pet management, appointment management, daily health, etc. On this basis, make the corresponding extension and judgment.

4.3 Subsystem design

The SSM (Spring + SpringMVC + MyBatis) framework set is integrated from two open source frameworks, Spring and MyBatis (SpringMVC is part of Spring). Often used as a framework for web projects with simpler data sources.
Spring Just like a large bean assembly factory in the whole project, you can specify in a configuration file to use specific parameters to call the construction method of the entity class to instantiate objects. It can also be called an adhesive in the project. The core idea of Spring is IoC (reversal of control), that is, no longer need the programmer to explicitly new an object, but let the Spring framework to help you do it all.
SpringMVC When blocking user requests in the project, its core Servlet is that DispatcherServlet assumes the responsibility of intermediary or foreground, and matches the user request to Controller through HandlerMapping. Controller is the specific operation performed by the corresponding request. SpringMVC Is equivalent to the struts found in the SSH framework.
mybatis Is an encapsulation of jdbc that makes the underlying operation of the database more transparent. The mybatis operations are all spread out around an sqlSessionFactory instance.mybatis The configuration file is associated to the Mapper file of each entity class, and the Mapper file can configure the sql statement mapping of each class to the database. At each interaction with the database, get a sqlSession through sqlSessionFactory and then execute the sql command.
The page sends the request to the controller, the controller calls the business layer to process the logic, the logic layer sends the request, the persistent layer interacts with the database, and then returns the results to the business layer, the business layer sends the processing logic to the controller, and the controller calls the view to display the data.

4.4 Database design

The E-R diagram of the system are shown below.
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5.literature review

As the main techniques used in this system are the Spring Boot and MySQL databases, a general understanding of these techniques is needed.

Spring Boot Is a tool for the rapid development of applications based on the Spring framework, which greatly simplifies the configuration and development process of Spring applications. The following is a literature review on Spring Boot.& quo; Spring Boot in Action & quot; Book: This book provides a comprehensive introduction to Spring Boot, including using Spring Boot to build Web applications, using Spring Boot integrated database, using Spring Boot integrated services, and more. The book also provides numerous example code and example applications. Spring Boot Official documentation: Spring Boot Official documentation provides detailed information, guidelines, and tutorials about Spring Boot. The document is freely available on the Spring Boot's official website and contains all levels of content, from entry to progression.& quo; Mastering Spring Boot 2.0 & quo; Books: This book provides in-depth knowledge of Spring Boot technology and best practices, covering Spring Boot best practices in production environments, including performance tuning, safety, testing, and more.& Quot; Building Microservices with Spring Boot & Quot; Book: This book provides a detailed introduction to building microservices using Spring Boot. The book describes how to build highly scalable distributed systems using Spring Boot and related technologies. Spring Boot The Developer Community Forum: Spring Boot The Developer Community Forum is an active online community where developers can share their experiences, tutorials, and best practices. In this forum, you can get helpful advice and help from other developers. The above literature and resources provide a wealth of information and guidelines on Spring Boot for both beginners and senior developers.

MySQL is a widely used open-source relational database management system with a developmental history dating back to 1995. The following is a literature review of MySQL. MySQL: The World's Most Popular Open Source Database by Michael Kofler (2013): The book introduces the basic concepts, architecture, and functions of MySQL, and provides detailed operational guidelines. The authors also dig into advanced features of MySQL such as replication, clustering and failover. MySQL 8 Administrator's Guide by Chintan Mehta (2018): This book covers all aspects of MySQL 8, including installation, configuration, backup and recovery, and performance optimization. The authors also discuss new features of MySQL such as JSON data types, window functions and full-text search. High Performance MySQL: Optimization, Backups, and Replication by Baron Schwartz, Peter Zaitsev, and Vadim Tkachenko (2012):
The book focuses on how to optimize the performance of MySQL and provides various tuning and optimization techniques. In addition, it covers topics like backup, recovery, and replication. MySQL Cookbook: Solutions for Database Developers and Administrators by Paul DuBois, Stefan Hinz, and Carsten Pedersen (2014): This book is a practical MySQL reference manual with a variety of solutions and techniques for developers and administrators. These include topics such as queries, data processing, stored procedures, and triggers. MySQL Tutorial by Luke Welling and Laura Thomson (2003): The book is an easy to understand MySQL tutorial for beginners. The authors present the basic concepts, syntax, and usage of MySQL and provide guidelines on SQL queries, data modeling, and table design. The above literature provides a wealth of knowledge of MySQL covering aspects from underlying operations to high-level features. We can choose suitable literature reading according to our own needs.
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