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1. [bookmark: _Hlk37487504]“Server-side code” and Model View Controller (MVC)
[bookmark: _Hlk37624657]1.1 “Server-side code”
The server code refers to the 3-digit computer code assigned to the server when the server accepts the request (page click). For example, the page reminder that we often encounter "page not found", that is, a 404 error is generated; code 200 means that the page is accessed normally. Its main function is to receive the data transmitted by the client, analyse and process it in the server, and then return it to the client. The server code solves problems such as verifying the submitted data and requests; when the requirements are met, comparing and comparing the data stored in the database and the retrieved data to send the correct data to the client.
The development of Web applications uses a variety of server-side technologies, such as Microsoft's ASP.NET. In ASP.NET, the server-side code uses the .NET Framework, and the writing language is mainly C # and VB.NET. When the page is requested for the first time and returned to the server, the server starts to work. It not only handles interaction and permanent storage such as databases or files, but also presents the page to the client and processes user input, such as user authentication, Save and retrieve data and navigate to other pages.
1.2 Model View Controller (MVC)
1.2.1 The introduction
Model View Controller is a software design model that combines models, views, and controls together. Its design idea is to divide the entire program design into business logic, data and interface display. It can modify the personal logic and user interaction without modifying the part of the business logic code.
1) Model: The model component is the internal abstraction of the logic of the problem handled by the software, independent of the external display content and form. It encapsulates the calculation relationship of the core data together, analyses the logic of the problem and designs the functions. It is independent of specific interface expressions and I / O operations.
2) View: View components provide users with information and specific forms that represent model data as well as logical relationships and states. It obtains display information from the model, and for the same information, you can design multiple different display forms or views.
3) Control: The control component handles the interaction between the user and the software. Its function is to control the propagation of any changes passed in the model, and ensure that the corresponding user interface and model are connected; it accepts user input and feeds the input back to the model, thereby coordinating the work of the model part and the view part. Usually, there is only one controller for a view.
1.2.2 The advantages
1) [bookmark: _Hlk37487277]View and Model synchronization. MVC can create multiple views at the same time and apply them to the model at the same time. In the case of modifying the propagation mechanism, it can also ensure that all corresponding views get the changed model data in time to synchronize all related views and controllers. 
2) Pluggability of Views and Controllers. It can change the object of the view controller, and can even dynamically control whether it is started according to demand, and even modify the object at runtime.
3) The portability of the Model. Because the model and the view can be executed separately, you can put the model on a new platform for operation. At this time, you only need to modify the view and controller on the new platform.
4) Potential frame structure. Designers can build application frameworks based on this model, not just in the process of designing interfaces.
2. Client-side and Server-side scripting
2.1 Server-side scripting
2.1.1 The introduction
Server-side scripting is a technology used to develop websites and implement dynamic elements and Web applications. When the corresponding request is sent by the client to the Web server, the server will choose to find a suitable or matching script language according to the needs, run or process the data, and then return the result and the HTML of the web page to the browser and user. all finished. In the process of processing, the Web server filters out the server-side content of the front and back ends of the page to compile, generates assembly language and saves it to the assembly for the next use.
In order to feedback the new data to the user, after completing the work of the server, the server-side script will send multiple requests to the client to pass the information. This step will require high utilization of server capacity, so the server's response time will be constrained. At the same time, it also needs to use network services to connect the client and server, which also has certain requirements for network services.
The server-side scripting also dynamically edits webpages or adds webpage content, responds to user requests or data submitted by HTML forms, and returns the results after accessing the data or database to the browser, tailoring different pages according to different requirements, improving network security Sex. Therefore, it is suitable for processing applications such as database access and security verification.
2.1.2 The characteristics
1) [bookmark: _Hlk37492819]Its running environment is a Web server;;
2) Client requests are responded through HTTP, and dynamic and custom content can be designed;
3) The server-side script can only generate web page code (including HTML, CSS, JS, etc.);
4) The generated code result after processing on the server side will not be displayed on the client page.
5) No pop-up dialog form writing: response.write (""), there is no pop-up dialog.
2.1.3 Code includes
1) <script runat = "server"> Mark the code in pairs (only methods and attributes can be added, and statements and expressions cannot be placed directly). If there is runat = "Server" in the HTML control, it can be run on the server.
2) The code in <%%>.
2.1.4 The advantages
Improve the stability of the page. Different browsers or different clients have different results. The server-side script perfectly solves this problem
2.1.5 The disadvantages
There are requirements on the load of the server, if the client's response speed is very slow.
2.1.6 Supported languages
PHP, JSP, ASP, ASP.NET
2.2 Client-side scripting
2.2.1 The introduction
Client-side scripting is another technique used to develop web pages, as well as web design that provides dynamic content to web developers. Different from server-side scripts is their operating environment, the scripts it executes and processes are client-side, not server-side. So HTML or XHTML and the individual files linked to the document can contain the code of the client script. Its working principle is that after the Web server receives the HTTP request from the client, the HTML document and the script part are returned to the client browser, and then the data is analyzed and the code is executed and the page is updated in the client browser. It is all done in the client browser. The client-side script also has some special meaning qualities that provide users with more convenient operations and responses in the browser, such as stand-alone buttons. Under normal circumstances, the client does not need to connect to the Web server again.
The client-side script has the functions of providing user interaction, checking the correctness of data, dynamically modifying content, and realizing dynamic effects of different pages, so it is suitable for processing applications such as effective verification and page effects.
2.2.2 The characteristics
1) Explain and fully execute in the customer's browser;
2) The source code can be viewed by the final browsing user;
3) It can complete the user's interaction with the browser;
4) When running the client script, the page does not need to interact with the server, so the client script cannot update the data since it cannot connect to the database;
5) It often appears in the form of a pop-up box: alert (""), a dialog box will pop up.
2.2.3 Code includes
1) The code in the <script> tag pair (for example, the type in <script type = text / javascript> </ script>);
2) Code written in a separate js file (such as test.js in <script id = "s" src = "test.js"> </ script>).
2.2.4 The advantages
Reduce server load, while increasing the page response speed.
2.2.5 The disadvantages
Browser differences lead to page differences

2.2.6 Supported languages
JavaScript, Jscript, VBScript
2.3 Comparison and comparison between server-side and client-side scripts
[image: ]
Figure 1: Client-side scripting (a dialog box can pop up)
[image: ]
Figure 2: Server-side scripting
1) The client-side script is mainly used to control the interaction between the user and the browser; the server-side script is similar to the code-behind code and is mainly used to generate web page code.
2) Pay attention to the two ways of defining methods of scripts. Client scripts define a method using functionfunName () {}; client scripts are actually background codes, so they are consistent with the way of defining methods in traditional background programming languages, for example, public string funName ( ) {};
3) The client-side script is relatively open to the end-viewing user; the server-side script is not open to the outside world and must be processed by the web server. That is, after requesting the page through the client browser, right-click the page and view the code in the source file. There is a complete client script, but there is definitely no server-side script.
4) The client-side (html) control can freely access the method defined by the client-side or server-side script, because everything on the page has been sent to the client; the server-side control can only call the server-side script or .cs defined Method, if the method defined by the client script is called, a compilation error will inevitably occur because the method cannot be found during compilation.


[bookmark: _Hlk37736280]3. Node.js framework
[bookmark: _Hlk37625769][bookmark: _Hlk37625784]3.1 The introduction
Node.js is a platform built for running JavaScript on the basis of Chrome, which provides efficiency and scalability for designing Web applications. It is an open source code that establishes a bridge to the operating environment of different platforms and has a unified standard for developing server-side and network applications. Node.js applications are written in JavaScript and can run on Node.js on OS X, Microsoft Windows, and Linux.
Node.js also contains a large number of libraries of JavaScript modules, which facilitates the development of Web applications for developers using Node.js.
Node.js = Runtime Environment + JavaScript Library
3.2 The advantages
1) Fast speed. The Node.js library is the V8 JavaScript engine of Google Chrome, which greatly improves the code execution speed;
2) Asynchronous and event driven. All APIs in the Node.js libraries are asynchronous, that is, non-blocking. In other words, the Node.js-based server does not need to wait for the API to return data information. After the call, the server will move to the next API. The notification mechanism for Node.js events allows the server to get the response from the last API call.
3) Non-blocking I / O. Node.js non-blocking mode I / O can enhance performance and load, and is very suitable for middle-tier services that depend on other I / O resources because it is achieved by consuming relatively low system resources.
4) Lightweight and extensible, suitable for real-time data interaction applications. It is particularly suitable for processing real-time application systems in data-intensive distributed deployment environments. Therefore, Node.js handles the problem of high server traffic and a small amount of server-side logic and required processing before responding to the client.
5) Single-threaded but highly scalable. Node.js uses a single-threaded model with an event loop. The event mechanism can speed up the server's response in a non-blocking manner and improve the server's scalability. Compared with the limited threads created by traditional servers, Node.js uses a single-threaded program that can process more requests.
6) No buffering. Any data is not buffered in the Node.js application, it only outputs the data in blocks.
Therefore, it is suitable for processing JSON APIs, developing Unix command line tools based on Node.js, streaming data, and quasi-real-time application systems.
3.3 The disadvantages
1) There are certain constraints when dealing with CPU-intensive applications, because if there is a long-running calculation, JavaScript uses a single thread, which cannot release the CPU time slice and cannot initiate subsequent I / O.
· Solution: Decompose the large computing task into multiple small tasks, so that the computing can be released in a timely manner without blocking the initiation of I / O calls;
2) Only supports single-core CPU, which reduces CPU utilization;
3) Low reliability. Part of the code crash will affect the entire system. It has only one thread because it belongs to a process;
· Solution:  Nnigx reverse proxy, load balancing, open multiple processes, bind multiple ports; Or open multiple processes to listen on the same port and use the cluster module.
4) The quality of different components in the open source component library is also different, and the update speed is fast, which is easy to cause compatibility problems;
5) It is inconvenient to debug, there is no stack, and it is impossible to find the source of the error.
Therefore, it is not suitable for applications with heavy CPU usage and light I / O usage, simple web applications, NoSQL + Node.js.

[bookmark: _Hlk37736315]4. AJAX
4.1 The introduction of AJAX
AJAX stands for "Asynchronous JavaScript and XML" (Asynchronous JavaScript and XML), which refers to a web development technology for creating interactive web applications. AJAX is not a new programming language, but a new method of using existing standards.
4.2 The importance of AJAX
1) Based on standardization, it is widely supported. AJAX technology is based on open standards supported by major browsers and platforms. This means that the technology is not afraid of the technology blockade of technology providers. Most of the technologies that make up AJAX technology can be safely used for many years, while those that are not hot, the latest and untested technologies can only be used for a period of time.
2) Excellent user experience. This is the biggest advantage of AJAX technology. It can update data without refreshing the entire page, which makes Web applications more responsive to user operations. AJAX technology is a leading technology that enables better usability of network applications. It allows a small amount of information to be requested from the server, rather than the entire web page. It increases the update of page data but at the same time reduces the page refresh and refresh wait.
3) Cross-browser and cross-platform. IE and Mozilla-based FIREFOX are the two browsers with the largest market share, and they both support the easy creation of AJAX-based WEB applications on the browser. Now it is possible to develop rich web applications based on AJAX that run on more advanced web browsers.
4) The interactive performance is good, which can benefit conventional Web applications. AJAX technology is the facade of today's WEB applications-WEB applications gain more benefits than desktop applications. These benefits include low investment in deploying applications, easy maintenance, reduced development time, and no need for installation. AJAX technology can not only benefit WEB applications, but also benefit end users. And using AJAX, you can develop faster and more interactive Web applications.
5) Improved performance and speed. Reduce the traffic transmission between the client and the server, while reducing the response time of both parties, the response is faster, thus improving performance and speed. Compared with the traditional mode, the biggest difference in performance of the AJAX mode is the way of transmitting data. In the traditional mode, data submission is achieved through a form (form), and data acquisition is re-acquired by full page refresh All night content. The AJAX mode simply submits the data you want to submit to the server through the XMLHttpRequest object, that is, it is sent on demand.
6) Does not require plug-in support, and can be well integrated with Flex and Flash technologies. Based on the standardized and widely supported technology, AJAX can be supported by most mainstream browsers without any browser plug-ins. Users only need to allow javascript on the browser.
7) High adoption rate. The widespread adoption of AJAX by industry leaders proves that the market is popular and the technology group is correct. Every user of this technology has become a winner: including Google, Yahoo, Amazon, Microsoft, and so on.
8) Asynchronous call. AJAX makes asynchronous calls to the web server. It is equivalent to avoiding the client browser consuming too much time waiting for all data to arrive before starting rendering. Without interrupting the user's operation, the asynchronous mode is used to communicate with the server, which improves the response capability.
9) Reduce server load and bandwidth. AJAX is to add an intermediate layer between the user and the server, allowing user operations and the server to respond asynchronously. It creates an AJAX engine on the client, allowing the client's free capacity to handle some of the burden allocated by the server, thereby alleviating the burden on the server and bandwidth, saving space and broadband rental. The principle of AJAX is "acquiring data on demand", which can help the server to reduce the burden of redundant requests and responses to the greatest extent and improve site performance.
4.3 Instructions for use of AJAX
4.3.1 The operating principle of AJAX:
The operating principle of AJAX is to add an intermediate layer (AJAX engine) between the user and the server, allowing user operations and the server to respond asynchronously. The AJAX engine in the browser core will receive a request initiated by the page and submit it to the server. In this process, the client does not need to wait for the result until the data received by the AJAX engine returns and triggers the event, and can perform any operation, so the execution can design js logic code to achieve different functions
[bookmark: _GoBack]The core of Ajax mainly has these three parts of JavaScript, XMLHTTPRequest and DOM objects. It sends asynchronous requests to the server through the XmlHttpRequest object, then obtains data from the server, and then uses JavaScript to manipulate the DOM to update the page. The most important step is to obtain the request data from the server.
4.3.2 The programming steps
1) Create an Ajax object. The XMLHttpRequest object is used to exchange data with the server. 
var xml = new XMLHttpRequest()
2) Connect to the server and initiate a request. the open () method of the xmlhttprequest object can receive 5 parameters, we often use the first three.
xmlhttp.open (method, url, async) method includes GET and POST. The url is mainly the path of the file or resource. The async parameter is true (represents asynchronous) or false (represents synchronization).
	xml.open('GET/POST','url',async)// true(asynchronous),false(synchronize)
3) Send request to get data.
xhttp.send (); Use the get method to send the request to the server.
xhttp.send (string); Use the post method to send the request to the server
xml.send()
4) Accept the response data. And monitor the status of the request.
onreadystatechange event: Event handler for the event triggered by each state change.
readyState attribute: object state value
· 0 (uninitialized) The object has been created, but has not been initialized (the open method has not been called)
· 1 (Initialization) The object has been created and the send method has not been called
· 2 (Send data) The send method has been called, but the current status and http header are unknown
· 3 (During data transmission) Part of the data has been received because the response and http headers are incomplete. At this time, there will be an error when obtaining some data through responseBody and responseText
· 4 (Complete) After receiving the data, you can get the complete response data by using responseXml and responseText.
	status attribute: HTTP status code to view the request result. The status of the server side If it is found, it is successful, it returns> 200 If it is not found, it is an error, it returns> 404.
	responseText: The string form of the data returned from the server process.
	var xml = new XMLHttpRequest() 
xml.open('GET', 'http://hello.php', true) 
xml.onreadystatechange = function(){ 
if(xml.readyState == 4) { 
if((xml.status >= 200 && xml.status < 300) || xml.status == 304){ //成功了 
console.log(xml.responseText) } 
else { 
console.log('出错了') 
} 
} 
} 
xml.onerror = function(){ 
console.log('服务器异常')
} 
xml.send()
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