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[bookmark: _Toc36556715]1. Introduction
[bookmark: _Toc36556716]1.1 Background to the Proposed Research
Mobile applications provide users with an interactive interface and simple logic processing, and then send the request to the server, which processes the user's request. The difficulty of mobile application development lies in the need to be compatible with multiple platforms. Applications must run on all mobile platforms and bring similar user experience. This is a high demand for R &amp; D personnel, multi platform development means a variety of development languages and development models. The development and testing of native applications of multiple platforms often need a lot of manpower and time. In recent years, in order to solve this problem, researchers put forward cross platform technology. It is designed to reduce development costs, with the least code compatible with the most platform. At present, the widely used cross platform development technology is hybrid app technology based on Web. Almost all mobile devices and internal SDKs of all platforms are packaged with advanced browser components. Developers can use the development mode of Web project to develop. When the project is running, there will be a native browser component as the running container to execute the web project. When the underlying functions of the device such as camera, sensor, GPS and access file need to be called in the application, the native bridge encapsulated by the hybrid application can be used for calling. The cost of developing hybrid applications is much lower than that of native applications. Because web app itself has the advantages of fast iteration and cross platform operation, and web app can use responsive CSS layout to quickly make device layout compatible.
In addition to cross platform applications based on hybrid app technology, there have been many attempts in recent years.The famous way to develop cross platform mobile applications is react native and flutter. React native is a technology based on react, a famous front-end open source library of Facebook, which is used to write Android and IOS programs. It can use react's web like development idea to develop native applications, and then compile them into programs that can call native components. Flutter is a mobile application development technology launched by Google. It can easily make the project support Android and IOS platforms, and it also supports mixed application development.
Progressive web app is a cross platform development technology based on hybrid app. PWA relative Different from the common hybrid app, it has the functions of offline cache and notification push on the browser side, and does not need to use the native bridge for system calls. In addition to PWA, as early as the HTML5 specification was proposed, offline caching technology was born. The early Web caching technology was implemented through application cache. It needs to set the offline list mainfest file to control the cache resources, only static resources can be cached, and due to its unstable operation, there are very few application scenarios at present. In PWA technology, service worker is used as offline cache technology, which is based on browser independent thread technology web worker. Web worker is an independent thread besides the main thread of browser, which can assist the main thread to handle other work besides document page rendering. The service worker based on this technology can make great use of independent threads, which can perform logical operations through JavaScript to achieve offline caching, data processing and other functions. Compared with application cache, it is not only more flexible to use, but also more supportive for browsers. At present, almost all advanced browsers except edge support this feature. PWA technology has been put forward in recent two years. At present, there is little research at home and abroad, but its excellent operation performance and convenient support of class native ability are bound to become the mainstream in the future. Just like its name progressive, it supports progressive enhancement. Even if the lower version of the browser does not support its features, it will not affect the operation of the application. The more features the user uses, the better the application experience.
With the development and popularization of GPS equipment and wireless Internet, network map service has become an indispensable part of people's daily life. People can easily find their point of interest (POI), the shortest route to their destination, the nearby bus route, etc. Now almost all online map services will aggregate all map related businesses in the map, involving all aspects of people's daily life (for example, booking hotels, calling taxis, tourism planning, etc.), greatly improving the user experience when using online map. And with the continuous development of mobile Internet, network map is gradually moving to the mobile end. Hybrid rendering technology provides an efficient and low consumption map data rendering method, which effectively improves the efficiency of network map loading. At the same time, the continuous development of web drawing technology in recent years has also made the performance and user experience of mobile maps improve continuously.
Nowadays, the accuracy of network map information has become an important index to measure the quality of network map. The quality of map information is closely related to the user's actual experience when using the network map. Inaccurate map information will seriously mislead users and cause losses to them. For example, when driving navigation, using map application for navigation, inaccurate navigation information may even lead to traffic accidents, seriously affecting the safety of users' lives and properties. Therefore, how to improve the accuracy of map information has become the primary consideration of map operators. Usually, operators will invest a lot of human resources and costs to maintain the accuracy of information. But even so, network map users are still plagued by inaccurate map information. Because the amount of data and information carried by network map is too large, it can't be completely accurate only by the maintenance of operators. Therefore, it is necessary to encourage users to join the team of network map maintenance, so that users can feed back the false information in the process of using the map, and the map operators can check again, so as to complete the correction of the false information.
[bookmark: _Toc36556717]1.2 Aims & Objectives
To realize network map information feedback system by using mobile application and mobile service development technology
(1) To realize the offline application, message push and other native (Android, IOS) application features in web app by using the development technology of progressive web app,
(2) To improve the client access speed and build performance, we use the front-end build performance optimization technology.
(3) To propose a development method based on modularity, when dealing with the actual business requirements of the system, it can directly call the system basic capability module for business development.
[bookmark: _Toc36556718]1.3 Expected outcomes
 (1). At the end of the project, it is expected to complete a map information feedback system, which will provide users with a feedback portal to feed back map information and meet their demands for building map information.
(2). Map operators can collect feedback information from users, use a large number of information from users to improve the accuracy of the map
(3). It is predicted that the system can provide users with a friendly native like interface, and the system will be able to improve the connection speed of the client interface and support offline access through offline caching and other technologies, so as to improve the user experience, increase the user adhesion, and increase the number of users can bring more data to the map.
[bookmark: _Toc36556719]2. Research & Development Methods
[bookmark: _Toc36556720]2.1 Philosophy
The empirical research method is based on the systematic verification of facts, objective phenomena and data, and comes to the conclusion of the problem. As positivism emphasizes the objectivity and universality of scientific conclusions, it is the most suitable research method for this system.4.24.2 2.2 Strategy
Based on the empirical research method, I will use the observation method and interview method to collect the needs of users for the map information feedback system. The observation method is divided into natural observation and laboratory observation, participating in observation and non participating observation. In this design, natural observation and participation observation will be adopted. With the use of interview method, we can get the user's needs by talking with the map users.
[bookmark: _Toc36556721]2.3 Risks & Limitations
The following risks may exist in the design of this system:
1. Due to the limitation of time, the system may not be perfect
2. The system will realize the function modularization, many modules can be reused in different functions, but there may be problems that the reusable modules are not all applied to the system, so as to affect the system performance.
3. The offline performance of the system may be affected because some cache strategies are not used to their best
Restrictions:
This design is to achieve map information feedback, so now it seems that map module is essential. It will undertake the function of displaying map and providing map interaction for users. Limited by professional ability, this part needs to be completed by requesting Google map cloud service.
[bookmark: _Toc36556722]2.4 Data Evaluation
This system is for the convenience of user feedback information, but also for the user to provide a fast and stable access, there is no doubt that the user is the main body of this system, so before the system design, we should start from their point of view to explore what kind of system the user needs. In the process of system design, we should always pay attention to whether the current design functions meet the previous requirements analysis. After completion of the design, system testing is required to ensure that it operates as expected.
[bookmark: _Toc36556723]3. Resources & Planning
[bookmark: _Toc36556724]3.1 Resources Required
Vscode development tools
Webpack constructor
Nginx server
Node.js language environment
Mysql database
[bookmark: _Toc36556725]3.2 Gantt Chart
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