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Preliminary Investigation and Conception
1. Basis of topic selection
1.1 Source of the subject
With the rapid development of society and economy, people like to travel more and more as a form of leisure. After the epidemic, the economy has turned from a halt to the right track and the tourism industry is slowly recovering, people are gradually resuming the habit of traveling on holidays, and the country is adjusting its holiday rest policy so that vacations are not limited to two or three days, but can better meet the demand for travel time. Similarly, governments around the world are taking tourism as one of the new economic pillars of the future and promoting the concept of "Internet+". More than anything else, users are faced with a multitude of tourist attractions and merchant information that requires self-screening and selection, while the construction of travel websites can link many travel suppliers, travel agents and travelers closely to give travelers more and better options, which improves business transparency, reduces marginal costs, and highlights the seasonality, personalization and informatization of tourism products. The online website can further enhance the efficiency of business promotion and people receiving information. Reduce the merchant's labor cost, in line with the national paperless office model.
1.2 Significance of the selected topic
Tourism is the pillar of the tertiary industry, and the construction of tourism website is to serve the development of tourism. Let both the business and customer service can get a better experience. The construction of tourism website is to integrate various service resources in the tourism industry, these resources are not only limited to food, accommodation, travel, purchase and entertainment. The domestic travel model is that people are at home first, they have already selected various arrangements on the itinerary, and the construction of travel websites can be integrated to these resources to reduce the time cost of user selection, and businesses to reduce the hidden costs of selling goods.
The construction of the travel site can be the customer and business through the Web platform closely together, customers can visit the site to save their time to find a variety of resources, goods on the site, but also to the business more than one way to spread. The popularity of the Internet is increasing the number of screen names, the masses are also accustomed to the Internet to access a variety of information, businesses basically carry out publicity when online and offline synchronization or even more focused on the online publicity. In short, this system not only develops customers for enterprises, but also provides better services for the benefit of customers.
2. the status of domestic and foreign technology
Divided into domestic and foreign to elaborate the status of the subject:
2.1 The status of domestic research:
Domestic, their core concept of tourism services is "people-oriented, customer first", to provide a variety of services in a proactive, enthusiastic and timely manner. Not only limited to providing convenience for users, but also more join the concept of happy tourism, humanistic tourism, cultural tourism, etc.. The quality of practitioners is high, there are many on-the-job education domestic, almost half of the practitioners have gone to further education in tourism-related vocational education, the mode of study makes the theory and practice better combined, comprehensive quality is relatively good. Another point is that the Internet development and popularity is more robust than that in foreign countries, tourism website model is frankly the network of e-commerce model, domestic cities are more advanced in this model of exploration. But the rapid development of domestic tourism industry has passed, and more tends to conservative policies, to ensure that tourism traffic is not lost.
2.2 The status of foreign research:
Foreign, for tourism is still in a period of rapid development, the market has not been divided, governments around the world have simultaneously issued corresponding policies, enterprises in travel agencies are responding to the call. And the construction of the tourism website is more of a large Internet company itself to form, through its own user traffic, to guide. Smaller travel agencies do not have the resources to complete their own transformation to Internet+, and lack the corresponding Internet companies to provide services for them. The same large Internet-based travel companies do not organize their travel resources, but rather distribute them piecemeal. There is a lack of business models that provide one-stop services for users like traditional travel agencies. But more or small micro enterprises and travel agencies suffer from the lack of technology and capital, and the functions and business requirements they need are not very high.
3. Research objectives and content
3.1 Research objectives:
The information-based travel itinerary provides travelers with more and better choices in every aspect of their trip, and can integrate most of the local tourism-related information, accommodation, meals, fun and travel. Realizing the online booking mode, the operation is more convenient and faster. The website can realize the full automation of information during the travel process, with a set of scientific management methods for the selection of appearances, hotels and so on, allowing users to watch in real time after registering on the website, with data transfer and information exchange at all stages, making the traveler's experience better.
3.2 Research content:
This system mainly displays a wide variety of route information for customers to choose from, with different categories for the management of this information does not allow the information to be distributed in a haphazard manner, but also provides the entrance to the search, you can quickly get to the desired route information, and at the same time can be interested in the route information for the collection operation. The backend is mainly used to operate the information displayed in the foreground, and also to manage the rights of the people using the backend.
The system has two main roles:
Ⅰ Ordinary users, who can register and activate their user status via email, can view routes, divided into category view, precise view, fuzzy query, and ranking query. The user can also collect the routes he likes, a user can collect different routes, at the same time a route can also be collected by multiple users, the user and the route are many-to-many relationship. A single user can also view the list of all his favorites.
Ⅱ Manage users is mainly to manage and maintain the route information seen by ordinary users, maintain all the route information in the background, and maintain the business information contained in the route information. You can also manage the categories of routes. It seems that there is a one-to-many relationship between categories and routes, and a one-to-many relationship between merchants and routes. Since not all backend users can manage route information, we introduce rights management here, giving different roles to different users, and a user can have different roles at the same time, so that the relationship between users and roles is many-to-many. Roles are used to control different modules, and modules are the various operations in the system. After the URL addresses of all functions are entered into the module management, different modules are combined with each other as roles, and the relationship between modules and roles is also many-to-many. At the same time, the highest authority role assigned to the user in the background can maintain the management of users, roles, modules and these parts
4. Research ideas
4.1 General objectives
This system is called ‘Cloud Map Tourism Website’, the main purpose of which is to obtain business information during the travel itinerary, arrange, etc., in order to provide a better travel experience to the users. The development is a platform for the integration of information resources. The main task of this system is to design and develop a java and SQL server database based ‘Cloud Map’, with the backend database as the core, to establish a management system for various information presentation and to achieve a high level of data and information sharing.
4.2 Functions, performance and reliability requirements
The system should conform to the management regulations of the tourism industry, meet the needs of the information industry related personnel for daily use, and achieve intuitive, convenient, practical, safe and other requirements in the operation process, while the system adopts a modular program design method to facilitate various combinations and modifications of system functions, with database maintenance functions mainly to achieve the maintenance of various information and commodities (add, delete, modify, etc.) operations of the cloud map tourism website. Try to use the existing software environment and advanced management system to open the program, so as to achieve the purpose of making full use of existing resources and improve the level of system development and application effect.

4.3 Feasibility study
Technical feasibility: The backstage integration environment of ‘Cloud Map’ tourism website is IntelliJ IDEA software to write java code to complete, mainly using the SSM framework, the foreground is WebStrom integrated development environment, mainly using the vue framework to complete, the front and backstage development environment in the use of the process will be based on the code written to make automatic tips, so that programmers in the process of writing Save a lot of trouble in the process of writing, the background database is chosen from MySQL database, MySQL database has good reliability.
Economic feasibility: The system adopts web technology and the development software is open source, so there is no need to spend anything on the cost.
Operation feasibility:This system provides users with the functions of registering and logging in, searching for tourist destinations, viewing tourist information, tourist consumption, etc., to enter the system, you only need to enter the user information on the website and log in to complete the system, the system has taken into account the user's sense of operation many times in the design process, so the page design presents a clear state in addition to the whole system is easy to operate, and you can quickly understand the website after entering the website Each module.








Main content of research subject
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With the continuous development of society and economy, people are more and more familiar with getting all kinds of information on the Internet.Choosing a tourist spot, choosing a hotel and choosing a way to travel becomes easy without leaving their homes. My proposed research topic is ‘Design and Implementation of Cloud Map Tourism Website’.  
This system uses the browser-server architecture and Java development language, at the same time to use AdminLTE and SSM as the main framework. It mainly realize the user login registration, route tour, collection interaction, route information maintenance, authority management and other functions.
This article first carries on the demand analysis to the tourism website, and then the system level design of the whole tourism website, combined with the specific demand analysis and design to achieve the website function, and finally through the test to prove the correctness of the software, the later stage needs to focus on the discussion of the system design and implementation process.












1. Preface Overview
1.1 Topic Selection Basis
With the rapid development of society and economy, people are more and more fond of traveling as a form of leisure. After the epidemic, the economy has turned from a standstill to a positive one and the tourism industry is slowly recovering, people are gradually resuming the habit of traveling on holidays, and society is adjusting its holiday rest policy so that vacations are not limited to two or three days, but can be better adapted to the needs of travel time. Similarly, governments around the world are taking tourism as one of the new economic pillars of the future and promoting the concept of "Internet+". More than anything else, users are faced with a multitude of tourist attractions and merchant information that requires self-screening and selection, while the construction of travel websites can link many travel suppliers, travel agents and travelers closely together to give travelers more and better options, which improves business transparency, reduces marginal costs, and highlights the seasonality, personalization and informatization of travel products. The online website can further enhance the efficiency of business promotion and people receiving information. It reduces merchants' labor costs and conforms to the national paperless office model.
Tourism is the pillar of the tertiary industry, and the construction of tourism websites is to serve the development of tourism. It allows both businesses and customer service to have a better experience. The construction of the tourism website is to integrate various service resources in the tourism industry, these resources are not only limited to food, accommodation, travel, purchase and entertainment. The domestic travel model is that people are at home first, they have already selected various arrangements on the itinerary, and the construction of travel websites can be integrated to these resources to reduce the time cost of user selection, and businesses to reduce the hidden costs of selling goods.
The construction of the tourism website can put the customer and the business through the Web platform closely together, the customer can visit the website to save their time to find various resources, the goods on the website, but also to the business more a dissemination channel. The popularity of the Internet is increasing the number of screen names, the masses are also accustomed to the Internet to access a variety of information, businesses basically carry out publicity when online and offline synchronization or even more focused on the online publicity. In short, this system not only develops customers for enterprises, but also provides better services for the benefit of customers.
1.2 Recent developments
Global e-commerce is growing rapidly, with online travel sales reaching $63 billion in 2000, 300,000 businesses online, and more than 200 million people receiving services from travel websites. More and more travel product suppliers are setting up their own homepages online to achieve online promotion and direct product sales. A large number of travel products such as hotel reservations, airline services, car rentals, and travel itineraries appear for sale online. In addition, the volume of booking transactions is also growing very rapidly, making the travel agency as a traditional travel transaction intermediary face the crisis of space reduction. 
In the United States, the overall revenue of the travel market in the first half of 2001 ~ 2003 fell by 8% and 4% respectively, while the online travel market revenue grew from $18.6 billion to $27 billion, and the travel e-commerce sales channel shifted from the sales of direct suppliers to the sales of online agents. Currently, nine of the nation's 10 most visited websites have aligned themselves with six travel online booking sites. 2000 travel e-commerce market sales in Europe were $2.9 billion, growing to $10.9 billion in 2002, and according to data published by CNN, global travel e-commerce has grown at a rate of more than 350% for five consecutive years, with approximately more than 170,000 existing global travel Enterprises in the online tourism services, more than 85 million tourists have enjoyed the services of tourism websites
The United States is the world's earliest development of e-commerce, but also the most mature e-commerce development countries, has been leading the development of global e-commerce, is a mature and developed region of global e-commerce. The development of e-commerce in the EU started later than the United States, but the development speed is fast, and it has become a more leading region in global e-commerce. Asia, as a newcomer in e-commerce development, has a larger market potential, but the development speed and share in recent years is not ideal, and is a region of continuous development of global e-commerce
According to the data published by CNN, the global tourism e-commerce has developed at a rate of more than 350% for five consecutive years, and the global e-commerce sales in 1999 exceeded 140 billion U.S. dollars, of which the tourism e-commerce sales exceeded 27 billion U.S. dollars, accounting for more than 1/5 of the total global e-commerce sales, accounting for the largest share of e-commerce applications, the world's existing about more than 170,000 tourism enterprises in the online Carrying out tourism services, more than 85 million people have enjoyed the services of tourism websites. It can be seen that the huge development space of tourism e-commerce exists.
1.3 Subject content
In the conceptualization process, I will take the existing tourism websites on the market as reference, and design and implement the ‘Cloud Web Tourism Website’, which mainly contains all the basic functions of general tourism websites. At the same time, it is easy to modify and add under the premise of meeting the needs. The whole website is divided into front-end display part and back-end management part.
The foreground mainly displays a variety of route information for customers to choose from, with different categories to manage this information so as not to clutter the distribution of information, but also to provide a search portal, you can quickly get to the desired route information, and at the same time can be interested in the route information for collection operations. The backend is mainly used to operate the information displayed in the foreground, but also to manage the rights of people using the backend.
AdminLTE framework is an interface framework built on Bootstrap and JQuery, which provides responsive, reusable components and includes multiple template pages; supports enterprise-level permission management. Admin subsystem using AdminLTE to the front-end display part , you can save the handwritten CSS , and beautiful interface . SpringMVC, Spring, MyBatis framework (SSM) , with good performance and faster development efficiency , is gradually becoming a combination of mainstream web application development framework , SSM framework can also be well integrated with other frameworks. The use of SSM in the management subsystem, which provides a large number of basic functions, allows coding centered on business logic processing, improves data access efficiency and stability point, and makes the whole system easier to maintain and extend.



2. Requirement analysis
Requirements analysis is an important part of software design, defining what the customer needs the system to ‘do’ and continuously communicating with the customer until the 'Ambiguity' between developer and customer on certain features is eliminated. This chapter will analyze several aspects of the implemented travel website, focusing on the user use case analysis and the analysis of system functionality.
2.1 Functional requirements
Normal user role can register and activate user status via email, and users can view routes, divided into category view, exact view, fuzzy query, and ranking query. The user can also collect the routes he likes. A user can collect different routes, and at the same time a route can be collected by multiple users, so the relationship between the user and the route is many-to-many. A single user can also view a list of all his favorites, and the use case analysis for changing users is shown in the figure below.
The administrative user mainly manages and maintains the route information seen by the general user, maintains all the route information in the background, and maintains the information of the businesses included in the route information. You can also manage the categories of routes. It seems that there is a one-to-many relationship between categories and routes, and a one-to-many relationship between merchants and routes. Since not all backend users can manage route information, we introduce rights management here, giving different roles to different users, and a user can have different roles at the same time, so that the relationship between users and roles is many-to-many. Roles are used to control different modules, and modules are the various operations in the system. After the URL addresses of all functions are entered into the module management, different modules are combined with each other as roles, and the relationship between modules and roles is also many-to-many. At the same time, the highest authority role assigned to the backend user can maintain the management of users, roles, modules, and other parts of the backend user use case analysis as follows.Analysis of Ordinary User Use Cases

Manage User Use Case Analysis

The analysis of the functional requirements of the front-end subsystem and the back-end subsystem was conducted to confirm the use case analysis of the front-end users and the back-end users, but in addition to the functional requirements required by the users, the system needs other functions also supplemented to ensure the normal use of the system.

System functional analysis table
	System management
	Functional requirement name
	Basic needs

	Display subsystem
	User module
	Implement registration, login, and logout for front-end users

	
	Route module
	Rough and detailed query of route information under various conditions

	
	Interactive module
	Front end users can interact with routes

	Management subsystem
	System management module
	Background user management, role management, module management

	
	Product management module
	Management of routes, merchants, and classifications

	
	Customer management module
	Management of customers(also known as front-end registered users)



2.2 Performance requirements
The overall system is divided into two sub-sections, display sub-system and management sub-system, each containing three modules. Because the front-end system is used externally, it has high requirements on human-computer interaction friendliness, access response time and interface sensory. Therefore, both the front-end and the back-end use static page asynchronous requests, so that they do not have to load a large number of page data resources at the same time, and the pressure on the server is also small, and the user experience is also better when accessing. The use of Redis as a supplement to MySQL also reduces the waste of resources caused by a large number of users accessing the same ‘Hotspots’. The backend system was used internally, while the access volume was small, using JSP as the page so that it was easy to develop, and the AdminLTE framework was used to customize a fully responsive management template with a graphical interface so that it was more operational. After completing the development of the subsystems separately, we have to realize the connection of the two systems to complete the final integration of the project. The system interface is simple and clear, the operation is clear, the user experience is good, the user can see the picture, the word know the meaning, even the first-time users can also be very good to start.

2.3 Fault tolerance requirements
Although there are few places in the display subsystem where users need to enter information manually, the form verification function is introduced in the process of form submission to ensure the correctness of information. For example, when a user logs in with an account password, an error in the account or password will be prompted, or the account will be prompted for inactivity, and the login will be prompted for verification code. In registration, each piece of information is verified, using red and green color to indicate. After entering the page, some pages require users to log in in order to operate the pop-up prompt. In the management subsystem, there is a lot of information added, and important information is done with non-empty checks and reminders, because many sensitive operations can be directly eliminated from the source by doing the permission control system. Some users' accounts have add, delete and change permissions, some accounts only have viewing permissions, some can see all the data, while some can only see part of the data. Of course, when doing the corresponding operations, especially deletion operations, are required to be reminded.

3. System design
The overall design of the system is based on requirements analysis and is described relative to the overall design in two areas: system architecture design and technical implementation design.
[bookmark: _Toc72938508]3.1 Architecture design
For this travel website system, this design is dissected from the whole, from the top down to split the modules, they each have their own functional modules. From different website entrance is displayed is a different interface, each have different system functions to provide different services. Of course, their external interfaces are independent. This design facilitates the management of interfaces, distinguishes the front-end functions from the back-end functions, reduces the coupling between codes, and is more in line with the needs of modern enterprise development. At the same time, after the structure is layered, the interface layer can be very good to achieve plug-in development, which is safer and faster when interacting with other platforms. The system only interacts at the database level, which reduces the coupling between businesses and is more in line with the separation principle [8. This is the overall architecture design of the whole project.
The network architecture layer is divided into a display subsystem and a management subsystem, and the two subsystems are implemented in the system functionality layer, and the specific functional design will be discussed in the next subsection. The interface layer of the subsystem is designed to provide services to the outside world and to be able to refer to external interfaces, for example, the email sending platform needs to be accessed in the interface layer. Both subsystems share a common database, mainly using MySQL, and use a file system to manage their common resource files, such as images.
System architecture design

3.2 Technical Implementation Design
The whole system, which will be divided into five levels to introduce the technologies they use, as shown in the following figure, are the technology on the page side, which is the front-end technology, and Controller, Service, Dao, and DB. where Controller, Service, and Dao are the commonly used three-tier architecture technologies, and these five levels basically contain all the front- and back-end These five layers basically contain all the technical aspects of the front and back ends.
AdminLTE is not used in the display subsystem because AdminLTE is implemented based on JSP, and for a large number of external users to access, the whole page has to be refreshed every time it is loaded, and the user-friendliness is low, and all Html and Ajax are used as the pages of the display subsystem.
Technical architecture design

3.3 System function
The system functional design is based on the system requirement analysis, and makes an outline design of the specific functions to be implemented in this system, as shown in the system functional design below. It mainly solves the problem of module design of the program. It includes dividing the system into modules. The specific functions to be achieved by each module. The management module in the background system contains the functions of adding, deleting, checking and changing, and the modules are related to each other for operation. For example, the permission control module is to support the upward integration of user management, role management, and module management functions in the whole system module. Meanwhile, the commodity module in the backend system is to manage the information of the route module in the frontend system. This is to confirm the interface of information transfer during the function design.
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3.4 Database design
The operation of the program will definitely involve the problem of data, how to store the data is the most important. In software development design, a good database design can avoid half of the problems in development. In this system, the front and back user information, route information and various module information, etc., can not make every time after the server starts to need to enter their own data. A well-designed database allows important information to be stored securely during server operation, and the system is designed for front and back-end operations, with front-end and back-end users, so the database tables are designed differently.
The conceptual model is introduced as follows.
The core of E-R diagram is entity, attribute, and linkage, which are the three parts, but E-R diagram drawing needs to mark all table attributes, in the following figure a rough design of the database in this system, only the rough relationship between entity and entity is analyzed and the attributes of the entity are streamlined and the specific attributes will probably be placed in the fields of table design for display. There are one-to-one (1:1), one-to-many (1:N) and many-to-many (m:n) connections between tables. There are three entities in the backend administration section, namely roles, modules, and users, all of which have many-to-many relationships with each other.
There are five entities in the foreground display section, namely, route information, categories, foreground users, merchants, and pictures. The connection between the entities is shown in the figure below, where the front-end user and the route information are in a many-to-many relationship, which is reflected in the database using intermediate tables to manage.Background database table relationships
Frontend database table relationships
















4. System implementation
Explains the entire front and back office code implementation of the system and the flow of the logical business part, the front office and back office for data interaction using to technology, specific functions to achieve the business logic.
4.1 General User Module
The average user does not need to log in when visiting a page, but when operating on the front page information, or accessing the personal data portal, they will need to log in. Login and registration are separate pages.
The next step is the specific implementation of the registration function. First on the front-end page using js to complete the form validation, and then use Ajax to complete the form submission, send a request to the back-end. In the back-end Servlet layer, the request is distributed to the UserServlet, the data in the request is obtained, the data is encapsulated into the User object, the methods in the UserService layer are called to complete the registration, and according to the return of the service, the information is prompted to the front-end, and all the information is returned in json format. The Dao layer is used to manipulate the database and return the corresponding information. Finally it will go back to the front-end page information for prompting or jumping pages.
4.2 Route display module
At the beginning of the implementation of this part of the function is to enter the home page, no matter logged in users or non-logged in users will send a request to the back-end to get the category information in the header section, which can be followed by the category information is a "hotspots" information, if the number of visitors surge, each user will enter to the back-end database If there is a surge in traffic, each user will send a request to the back-end database to query the categorized data, which is obtained from MySQL via IO and puts a lot of pressure on the server.
This is why the idea of using Redis technology came to mind. The analysis shows that the classified information data is re-requested by the database each time the page is loaded, which puts a lot of pressure on the database, and the classified information data does not change often, so Redis can be used for caching.
After the front-end request is sent to the back-end, the request is first distributed through the BaseServlet class, which is written to the corresponding CategoryServlet class for processing, and the Servlet layer is used to scope the Service layer to obtain data, and the main business logic is placed in the Service layer for processing. When the corresponding method in the Service layer is called, it will first access whether the data is available in Redis, and if so, return the data directly to the front-end. If not, the Dao layer is called to access the database and return the data to the front-end, where it is then stored in the Redis database. This way the data is retrieved from Redis for the next N visits.
4.3 Collection function
This part is relatively simple and is essentially an add/remove operation on the tab_favorite table. The other part is that the user has to check all the routes he has collected, and first analyse them theoretically. After the user has clicked on "My Collection", the server will first determine whether the user is logged in, and if not, it will ask the user to log in after the operation, and will first use the user's uid to query all the routes The business logic is actually not much of a problem, and the dynamic SQL implementation will be shown, because the JdbcTemplate, a lightweight database connection technology, is the same as the dynamic SQL splicing and the html splicing with strings. Both are very unfriendly to developers.
4.4 Administration page implementation
After planning the development of the showcase subsystem, I had a better understanding of the technical aspects and drawbacks of the whole project and was more aware of the inadequacy of the technology I had mastered, so I continued to plan the management subsystem after acquiring some new technology and knowledge. The backend system will use a lot of development framework technology, which saves development time and is better for the safety, stability and aesthetics of the system than writing it yourself. At this stage y expect to use AdminLTE as the framework for the front-end pages. AdminLTE is based on Bootstrap, jQuery, which not only has a large number of components and container resources of Bootstrap but also integrates these resources, which is very convenient for the development of enterprise back-end systems.
4.5 Permission control implementation
A permission system is a system that sets the relationship between a user and an operable module. By setting the relationship between the user and the operable modules, the user is controlled to perform business within a definable scope, and this chapter plans to use role-based access control (RBAC: role-BasedAccessControl). Different roles are assigned to users, and different roles are bound to different functional modules; when a user logs in, the role associated with the user and the corresponding functional module are queried, so that different users can see different functional modules. By materializing the different modules, the characteristics of these modules, such as the modules in this system, are distinguished by method names and links. So after these modules have been constructed, the different modules are integrated together to create different roles, and the different roles are given to different users to achieve permission control.
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