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ABSTRACT
Serverless technology allows enterprises to build and run applications and services without thinking about servers. A serverless application does not need to manage any server, and any type of application or back-end service can be built as a serverless application. Everything you need to run your application and apply high availability is provided by the cloud provider. Serverless does not mean that servers are no longer needed, but that developers no longer have to think too much about servers, and that computing resources emerge as services rather than as the concept of servers.
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1. "Serverless" technology and its relationship with web hosting 
1.1 What is "serverless" technology 
Serverless technology allows enterprises to build and run applications and services without thinking about servers. A serverless application does not need to manage any server, and any type of application or back-end service can be built as a serverless application. Everything you need to run your application and apply high availability is provided by the cloud provider. Serverless does not mean that servers are no longer needed, but that developers no longer have to think too much about servers, and that computing resources emerge as services rather than as the concept of servers.
1.2 What is web hosting 
The so-called "web hosting", as its name implies, does not really set up a computer in one's own company or home, so that ordinary Internet users can connect to the computer in the company through the network and read the information. Instead, it places the contents of these HomePage in the storage space of one of the computers on the web, and the user, after surfing the web, reads the information through the line to the computer where the HomePage is located. This saves you the cost of hardware and cable, the most expensive part of building a website.
General computer location in IP address on the Internet, like home address, only one a home address, but IP is composed of 4 set of 3 digits number, such as 123.456.789.11, if you want to remember every computer IP that would be crazy, so she will go to apply for the so-called independent site DomainName, each a computer on the Internet address corresponding to an easy to remember names, such as www.idcbest.com. Apply for web hosting now basically only rent the space to put information, the other will see whether the host business has provided, such as some will send web address, send a few Mail mailbox, database, etc..
When you set up the website to web hosting, in fact, you are in and many other sites at the same time using a host server, we share a host, sharing the computer's CPU and memory, but individual sites in web hosting is completely independent, managed by individual site owners. Just like everyone rents in the same building and the rent is paid to the owner of the building, each family is independent, and the company that provides such web hosting service is the web hosting provider.
Web hosting is a place where you rent space on a server provider, and the web hosting service provider will charge you a monthly or annual fee to store your web site files on its server. A server is a device that connects to the Internet and stores website files. Web hosting is able to store your website files and allow others from all over the world to visit and view your website. Web hosting servers are managed by hosting companies, so hosting customers don't have to worry about server maintenance, upgrades, and configuration, and they can focus on building and managing their own websites. Many hosting service providers also store your web site files in multiple locations for greater security, and in some cases can destroy their primary server. However, web hosting does not do much administrative work. It simply stores your site files on which you can create and save layouts, content, and images and upload them to the web hosting server. Web hosting works with your web domain to complete the connection required for web users to view your site. Without web hosting, your domain name will not allow anyone to access your site.
1.3"Serverless" technology and its relationship with web hosting
Before we can understand "serverless" technologies and their relationship to web hosting, we need to understand their respective advantages.
For "Serverless" technology, it mainly has the following characteristics. First, Serverless means no maintenance. Serverless does not mean the complete removal of servers, but the removal of concerns about the running state of servers, whether they are working, whether the application is running normally, and so on. Serverless stands for you don't care about operations and maintenance. Second, Serverless doesn't stand for a specific technology. Some people call their language framework Serverless. Serverless actually eliminates maintenance concerns. Thirdly, the services or functions in Serverless represent only micro functions or micro services. Serverless is a change of thinking mode. In the past, a framework was built to run on a single server and respond to multiple events. Now you can build or use a micro service or micro function to respond to an event. You can use implementations such as django or node.js and express, but serverless itself goes beyond these framework concepts. Frameworks become less important.
For web hosting, the main advantages of web hosting are as follows: First, the cost is low, compared with the purchase of independent servers, the cost is greatly reduced, for the popularity of small and medium-sized websites to provide great convenience. Second, the website server management is simple, such as software configuration, anti-virus, anti-attack and other security measures are provided by professional service providers, greatly simplifying the complexity of server management. Thirdly, the efficiency of website construction is improved, and it takes a long time to buy the server and install the operating system and application software. And rent a web hosting usually only need a few minutes to open, convenient for users to use.
Therefore, from the advantages of both, we can see that they have a lot in common. "Serverless" technologies, on the other hand, keep the user from thinking about the server. "One of the most difficult challenges developers face today is building an application that can handle millions of users as well as dozens of users." Serverless "technologies eliminates this challenge because each feature is extended independently.
"Serverless" technologies provides a higher level of abstraction than using web hosting or some underlying technology to deploy and manage applications. Because they have different sets of abstractions and "triggers." In the case of computation, this abstraction has a specific function and an abstract trigger, which is usually an event. In the case of a database, this abstraction might be a table, and a trigger is equivalent to a query or search of the table, or an event generated by doing something in the table.
















2 The circuit breaker pattern and the rationale for its implementation in modern web development

The breaker mode refers to the fact that in the event of a service failure, the fault monitoring of the breaker returns a timely error response to the call rather than a long wait. In this way, the calling thread will not be occupied for a long time due to the call failure, thus avoiding the spread of the fault in the whole system.
In a circuit, if something goes wrong with an electrical appliance, the fuse of the circuit will be blown to prevent a disaster. Circuit breaker is similar to the circuit fuse, implementation approach is very simple, can be in need of protection remote service with encapsulated, internally to monitor number of failure, failure to reach a certain threshold, all subsequent calls to the service, after the circuit breaker contact directly return an error to the calling party, and the services will not continue to call has a problem, so as to achieve the purpose of protecting the caller, also won't appear because of the whole system timeout waterfall chain reaction.
The Circuit Breaker pattern is designed to prevent such a cascade of disasters in a distributed system. It is very common for one software system to call another remote system in a distributed environment, especially in a distributed system with microservice architecture. The caller of this remote call may be another process or another host across the network, and the biggest difference between this remote call and the process's internal call is that the remote call may fail or hang without any response until the timeout. Worse, if there are multiple callers calling the same suspended service, it is likely that a service's timeout wait will quickly spread throughout the distributed system, causing a chain reaction that consumes a large amount of the distributed system's resources. Eventually, the system could fail. 
The basic circuit breaker mode ensures that the circuit breaker is in the open state to protect the supplier from being invoked, but we need additional measures to reset the circuit breaker after the supplier resumes service. One option is for the circuit breaker to periodically detect whether the supplier's service is restored and to set the state to close as soon as it is. The circuit breaker is in a half-open state for retry.
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ABSTRACT
First, a WebService is an application that exposes an API that can be invoked over the Web. That is, you can programmatically implement a functional application via a Web call. You can programmatically implement a functional application via a Web call. At a deeper level, Web services are a new branch of Web application. They are self-contained, self-describing, modular applications that can be described, published, found, and invoked over a network (usually the Web). The core technologies of the Web Services framework include SOAP, WSDL, and UDDI, which are all represented as standard XML documents. Often when we talk about Web Services, the first idea is that SOAP messages interact over various transport protocols. In fact, SOAP was originally a solution for RPC, simple object access protocol, and very lightweight, but with the widespread use of SOAP as a Web service, and the constant addition of additional content, developers now find SOAP very heavy and difficult to use. In the case of large concurrency, there will be performance problems, and the use of the Internet is not very popular, so it is not suitable for the use of Web 2.0 website services. Currently, a large number of Web 2.0 websites use another solution -- REST.
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1. What is RESTful web services
First, a WebService is an application that exposes an API that can be invoked over the Web. That is, you can programmatically implement a functional application via a Web call. You can programmatically implement a functional application via a Web call. At a deeper level, Web services are a new branch of Web application. They are self-contained, self-describing, modular applications that can be described, published, found, and invoked over a network (usually the Web). The core technologies of the Web Services framework include SOAP, WSDL, and UDDI, which are all represented as standard XML documents. Often when we talk about Web Services, the first idea is that SOAP messages interact over various transport protocols. In fact, SOAP was originally a solution for RPC, simple object access protocol, and very lightweight, but with the widespread use of SOAP as a Web service, and the constant addition of additional content, developers now find SOAP very heavy and difficult to use. In the case of large concurrency, there will be performance problems, and the use of the Internet is not very popular, so it is not suitable for the use of Web 2.0 website services. Currently, a large number of Web 2.0 websites use another solution -- REST. As an alternative to the SOAP pattern, REST(short for Representational State Transfer) is a lightweight style of Web Services architecture that is significantly simpler to implement and operate than SOAP, can be implemented entirely over HTTP, and can take advantage of caching to improve responsiveness, performance, efficiency, and ease of use over the SOAP protocol. REST itself is an architectural style designed for distributed hypermedia systems, not a standard. In a RESTful system, the server exposes the resource with a URI, and the client USES four Http predicates to access the resource. Because the client receives the resource, they are placed in a certain state. When they access a new resource, usually by clicking on the next connection, they change, or transition, their state. For work, REST assumes that resources can be represented using a common standard syntax.
2.the advantages of RESTful Web Services.
Its advantages mainly include the following points.
First, the RESTful Web Services interface is easier to use. RESTful Web Services use the standard HTTP methods (GET/PUT/POST/DELETE) to abstract the service capabilities of all Web systems, whereas SOAP applications abstract Web Services by defining their own personalized interface methods. The RESTful Web Services interface is relatively simple. RESTful Web Services use the advantages of standard HTTP methods in a big way: standardized HTTP methods, combined with other standardized technologies such as uris, HTML, XML, etc., will greatly improve the interoperability of integrated systems. In Web applications in particular, the abstraction expressed by RESTful Web Services is much closer to the way the Web itself works, and much more natural. 
Second, statelessness. The HTTP protocol is essentially a stateless protocol, in which HTTP requests sent by clients can be isolated from each other without mutual state dependence. HTTP based ROA implements stateless service request processing logic in a very natural way. For distributed application, any given two service Request to Request 1 and Request 2, because they did not state dependent on each other, between don't need to work together with them, the result is: Request 1 and Request 2 can be executed on any server, such applications on the server side easily support load balancing.
Third, safe operation and power finger equality characteristic. HTTP GET and HEAD requests should be secure calls in nature, that is: GET and HEAD calls do not have any side effects and do not cause changes in server-side state. For the server, if the client makes n times of GET and HAED calls to a URI, its state is the same as if no call was made, and no change will occur. HTTP PUT and DELTE calls have the property of power equality, that is, the client side makes n times of PUT and DELTE calls to a URI, and its effect is the same as the call made once. HTTP's GET and HEAD methods also have the property of power equality. HTTP is the standard way to ensure in principle that your distributed system has these features to help build a more robust distributed system.
Fourth, unified interface. Unifying interfaces is actually meant to normalize RESTful Web services, if not, even if everyone USES the verb of HTTP itself as the operator
Method, but maybe you GET the data with GET, I GET the data with HEAD, it's not possible for the client to GET the data in a consistent way.
Fifth, connectivity. We usually use links between different websites on the Internet. A web page will have hyperlinks to other pages. By clicking on these hyperlinks, you can continue to visit the next page. The same is true for Web services, which return not only data but also links to other data. This "linkable" feature is called connectivity. The better the connectivity between resources, the clearer and easier it is to use the relationships between resources.
Sixth, RESTful WebServices make caching easier to implement. As is known to all, network transmission is an important factor affecting application performance for distributed applications based on network. How to use cache to save the overhead of network transmission is a problem that every developer who builds distributed network application must consider. HTTP Conditional GET requests are designed to save on network traffic between the client and the server, which makes it possible for the client to implement the Cache mechanism, including any proxy between the client and the server. The application of REST can fully exploit the ability of the HTTP protocol to support caching. When a client first sends an HTTP GET request to the Server to GET the content, the content may be cached by the Cache Server. The next time a client requests the same resource, the cache can respond directly without having to request a remote server to get it. All of this is transparent to the client.
3 Principles of RESTful design
First, each entity object needs only two urls (the response speed is only two urls per object, the first is to get a collection of objects, the second is to get a single object). Second, use HTTP methods correctly, such as GET,POST,PUT,DELETE. Third, the relationship between objects. Fourth, return the required parameters. Fifth, the format of the data requested and returned by the server should be in JSON instead of XML.

4.demonstrate with appropriate code
（1）REST requires developers to explicitly use HTTP methods in the same way as the protocol definition. This basic REST design principle establishes a one-to-one mapping between create, read, update, and delete (create, read, update, and delete, CRUD) operations and HTTP methods. According to this mapping:
• to create a resource on the server, use the POST method.
• to retrieve a resource, use the GET method.
• to change the state of a resource or to update it, use the PUT method.
• to DELETE a resource, use the DELETE method.

Such as；
public class ArticleController {
    @Autowired
    private IArticleService articleService;

    @PostMapping("/buy")
    public String buyArticle(@RequestBody BuyDto buyDto) {
        return articleService.buy(buyDto);
    }

    @PostMapping
    public Integer saveArticle(@RequestBody Article article) {
        return articleService.saveArticle(article);
    }

    @GetMapping("/{id}")
    public Article queryById(@PathVariable("id") Long id) {
        return articleService.selectById(id);
    }

    @PutMapping
    public Integer updateById(@RequestBody Article article) {
        return articleService.updateById(article);
    }

    @DeleteMapping("/{id}")
    public Integer deleteArticle(@PathVariable("id") Long id) {
        return articleService.deleteById(id);
    }

    @GetMapping("/articles")
    public Page queryForPage() {
        return articleService.selectArticles();
    }
}

(2) for the data format requested and returned by the server, JSON should be used as much as possible and XML should be avoided.
$.ajax({
    // Request way
    type: "POST",
    // The media type of the request 
    contentType: "application/json;charset=UTF-8",
    xhrFields: {'Access-Control-Allow-Origin': '*'},
    // Request the address
    url: `http://${baseUrl}/user`,
    // Data, json string
    data: JSON.stringify(data),
    // The request is successful
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