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	Setup
Pre-requisites
You can run the server on your machine or within Docker. If you are running it on your own machine the it is assumed that you have installed the following:
Node.js including npm and npx
TypeScript
@types/node
@types/jquery

See the Node.js Quick Start slides for more details

Obtaining and setting up the Web Server/Service Code
All the web service code has been made available on GitHub. To download it use the following link https://github.com/michaeldacey/NodeWebServer.git
Make a new directory within which the code should be located then follow these steps to initialize the contents of this directory and setup the server.

$ mkdir WebServer
$ git clone https://github.com/michaeldacey/NodeWebServer.git

A similar process should be followed if you are using this code in Windows.

Running the Server
There is two ways to run the server. You may either run it on your computer directly or running it within Docker.

1. To run it in your own OS, follow these steps:
$ sudo npm i -g npx
$ npm update --dev
If this update fails you may need to install the required node.js packages manually by copying and pasting the two lines below:

$ npm install --save-dev @types/formidable @types/jquery @types/mocha @types/node babel-plugin-syntax-dynamic-import chai html-webpack-plugin mocha nodemon npm-run-all terser-webpack-plugin ts-loader ts-node typescript webpack webpack-cli webpack-dev-server workbox-webpack-plugin

$ npm install formidable jquery

Typing $ npm run start will automatically build the TypeScript files and run the server once they have been built. You can continue to edit the files using any editor on your machine.

2. Alternatively, you can run node.js within Docker.
This approach means you do not have to install node.js on your machine and you will also have access to a postgres database.

Assuming you are in the directory containing the docker-compose.yml file, then you can start the docker images using:
$ docker-compose up
<Ctrl>+<C> keys will stop the service

This approach gives you access to three services, an Ubunutu server running node.js, a Postgres database and a adminer server (equivalent to phpmyadmin). To connect to the Ubuntu server use Putty in Windows or ssh in unix with login name “root” and password “password” and the address is “localhost”. 
Change directory to /var/www/node and then type $ npm run start

The database details are:

User: docker
Password: password
Database: mydb

In your code you can connect to it using the address “postgres:5432”. For example, assuming you have installed the postgres driver using the commands:
$ npm install    pg   
$ npm install   @types/pg
Then you can connect to this database like this:

		this._client =  new Client({
			host: 'postgres',
			port: 5432,
			user: 'docker',
			password: 'password',
			database: 'mydb'
		});	

To configure this postgres database using adminer use a browser and the address “localhost:8080”. Again, the username and password are “docker” and “password” with the database “mydb”



	Client Side Coding	Adding a Web Page	All web pages should be added to the directory clientside/html		Add the following demopage.html web page to this directory:	<!doctype html>	<html>	<body>		<form>		<p>		<div id="display-student-div">		Change this		</div>		</p>		<input id="readall-student-button" type="button" value="Read All Students" /><br/>		<input id="read-student-button" type="button" value="Read Student" />		<input id="delete-student-button" type="button" value="Delete Student" />		<input id="studentid-text-box" type="text" value="0" /><br/>				<br/>		<input id="student-name-text-box" type="text" value="Provide student name...." /><br/>		<input id="student-age-text-box" type="text" value="Provide student age...." /><br/>		<input id="student-course-text-box" type="text" value="Provide student course...." /><br/>		<input id="add-student-button" type="button" value="Add Student Details" /><br/> 		<input id="put-student-button" type="button" value="Edit(Put) Student Details" /><br/> 					<span id="student-opstatus-span">Waiting....</span>		</form>		<script src="../dist/jquery-3.4.1.min.js"></script>   change to match yours		<script src="../dist/demopage.js"></script>	</body>	</html>	Download the current version of the jQuery.js file and place it in the folder dist.		Client Side TypeScript	The associated TypeScript file should be added to clientside/ts and these are automatically transpiled to JavaScript which can be found in clientside/dist.		In clientside/ts add the following TypeScript demopage.ts file and class:	Note: If you have not already done it, link this file to the previous web page:	<script src="../dist/demopage.js"></script>		class DemoPage	{		// Attributes				// Constructor		constructor()	    {			$.ajaxSetup({cache:false});	// May need to turn of browser cache	    }				// Properties				// Methods		PageLoad(): void		{		}			}			// Self-invoking function	(function() {		let page: DemoPage = new DemoPage();		page.PageLoad();	})();		We can add some event handers for our buttons:		class DemoPage	{		// Attributes				// Constructor		constructor()	           {			$.ajaxSetup({cache:false});	// May need to turn of browser cache	           }				// Properties				// Methods		PageLoad(): void		{			// Add event handlers to buttons, etc.			$("#readall-student-button").click(this.LoadAllStudentClick);				$("#read-student-button").click(this.LoadStudentClick);			$("#add-student-button").click(this.AddStudentClick);			$("#put-student-button").click(this.PutStudentClick);			$("#delete-student-button").click(this.DeleteStudentClick);		}				private LoadAllStudentClick = (e: JQuery.Event): boolean => 		{			e.preventDefault();			return false;		};				private LoadStudentClick = (e: JQuery.Event): boolean => 		{			e.preventDefault();			return false;		};				private AddStudentClick = (e: JQuery.Event): boolean => 		{			e.preventDefault();			return false;		};				private PutStudentClick = (e: JQuery.Event): boolean => 		{			e.preventDefault();			return false;		};						private DeleteStudentClick = (e: JQuery.Event): boolean => 		{			e.preventDefault();			return false;		};				}			// Self-invoking function	(function() {		let page: DemoPage = new DemoPage();		page.PageLoad();	})();	
	Server Side Coding	Adding a Service Entry	The web service is constructed in a file server.ts which is found in the directory serverside/ts. Edit this file and remove the contents of Start() until it looks like this:		Start(): void	{		let router: Router = new Router();		let server: WebServer = new WebServer(this._hostname, this._port, router, "./clientside/html");		             Add the service handling code here!!			server.Listen();
}		 Add a route to display our html page in the location show above.				router.AddRoute('/studentpage', 'GET', 'demopage');			You can access this web page from your browser using
http://localhost:1339/studentpage	Reading All Student Detail	Client Side	We can add some code for handling the student reading all student details. Using AJAX we use the URI /students/read and the GET method. Notice we need a callback StudentReadAll() to handle the response which is JSON data.				private LoadAllStudentClick = (e: JQuery.Event): boolean => 		{			$.ajax({				cache: false,				type: "GET",				url: "http://localhost:1339/students/read",				data: '{}',				contentType: "application/json",				dataType: "json",				success: this.StudentReadAll,				error: this.AjaxError			});				e.preventDefault();			return false;		};				private StudentReadAll = (students: {name:string, age:number, course:string}[], status: string, req: JQueryXHR): void =>		{			let rows: string = "";			for(let i in students)			{				let student: {name:string, age:number, course:string} = students[i];								rows += `<tr><td>Name</td><td>${student.name}</td></tr>						<tr><td>Age</td><td>${student.age}</td></tr>						<tr><td>Course</td><td>${student.course}</td></tr>`;			}						$("#display-student-div").html(`<table>${rows}</table>`);				};		We also need to handle the case where AJAX reports an error.					private AjaxError = (req: JQueryXHR, status: string, error: string): void =>		{			window.alert("Ajax Error --"+"\n"+			 "status: "+status+"\n"+			 "RdyStatus: "+req.readyState+"\n"+			 "Message: "+req.statusText);		};		Adding Web Service Support	In server.ts edit the Start() method add a route to handle /students/read 				router.AddRoute('/students/read', 'GET', (url: string, response: ServerResponse, data: KeyValuePairs):boolean => {				console.log("reading students");				response.writeHead(200, { 'content-type': 'application/json' });								console.log("Number of students now in array is " + this._students.reduce((accum, curr)=>{if(curr!==undefined) accum++; return accum;}, 0));				response.write(JSON.stringify(this._students.filter(s => typeof s != "undefined")));				return true;			});		In the Web Development tools (in your browser), look at the “networking” information and you should see the HTTP Get Request when you click the “read all students” button.		You can also check this worked using your browser and providing the link
http://localhost:1339/students/read			Add a New Student 	Client Side	We can add some code for reading the form data and adding a new student. Using AJAX we use the URI /students/add and the POST method. Notice we need a callback StudentAdded() to handle the response which is JSON data. Here the response is fairly trivial { “done”:true, “studentid”: 2 }		private AddStudentClick = (e: JQuery.Event): boolean => 		{			let student: {name:string, age:number, course:string};						student = {				name: $("#student-name-text-box").val() as string,				age: parseInt($("#student-age-text-box").val() as string),				course: $("#student-course-text-box").val() as string			};				$.ajax({				cache: false,				type: "POST",				url: "http://localhost:1339/students/add",				data: JSON.stringify(student),				contentType: "application/json",				dataType: "json",				success: this.StudentAdded,				error: this.AjaxError			});				e.preventDefault();			return false;		};				private StudentAdded = (json: any, status: string, req: JQueryXHR): void =>		{			if(json.done === true)			{				$("#student-opstatus-span").html("Student added at index "+json.studentid);			}				};		Adding Web Service Support	In server.ts edit the Start() method add a route to handle /students/add.				router.AddRoute('/students/add', 'POST', (url: string, response: ServerResponse, data: KeyValuePairs):boolean => {				// NOTE: The JSON posted to the server by the browser				// has been parsed and is contained in the "data" object				// passed to this callback 							let studentIndex: number;				let result: { done: boolean, studentid: number };								console.log("Adding new student = "+data.name+":"+data.age+":"+data.course);				response.writeHead(200, { 'content-type': 'application/json' });								this._students.push(				{					name: data.name,					age: data.age,					course: data.course				});				studentIndex = this._students.length - 1; // Added to end of array								result = { done: true, studentid: studentIndex };				response.write(JSON.stringify(result));				return true;			});		In the Web Development tools (in your browser), look at the “networking” information and you should see the HTTP Post Request when you click the ”add” button.		Read Just One Student 	Client Side	We can add some code for reading just one student details, but we will need their ID.  This ID will be read from a text box. Using AJAX we use the URI /students/read/ with the GET method, but the ID will need to be appended to the end of URI e.g. if the ID = 23 then the URI would be /students/read/23. Notice we need a callback StudentRead() to handle the response which is JSON data which contains the details for the student. 			private LoadStudentClick = (e: JQuery.Event): boolean => 		{			let studentid: number = parseInt($("#studentid-text-box").val() as string, 10);						$.ajax({				cache: false,				type: "GET",				url: "http://localhost:1339/students/read/"+studentid,				data: '{}',				contentType: "application/json",				dataType: "json",				success: this.StudentRead,				error: this.AjaxError			});				e.preventDefault();			return false;		};				private StudentRead = (json: {done:boolean, student:{name:string, age:number, course:string}}, status: string, req: JQueryXHR): void =>		{			if(json.done == true)			{				$("#display-student-div").html(`<table>				<tr><td>Name</td><td>${json.student.name}</td></tr>				<tr><td>Age</td><td>${json.student.age}</td></tr>				<tr><td>Course</td><td>${json.student.course}</td></tr>				</table>`);				}				else			{				$("#display-student-div").html(`<p>No matching student</p>`)			}			};		Adding Web Service Support	In server.ts edit the Start() method add a route to handle /students/read but followed by a number representing the student ID. Notice the $studentid:int which is used to recover this number. The data object will contain this value in an attribute “studentid”.				router.AddRoute('/students/read/$studentid:int', 'GET', (url: string, response: ServerResponse, data: KeyValuePairs):boolean => {				console.log("reading student at id = "+data['studentid']);				response.writeHead(200, { 'content-type': 'application/json' });								if(typeof this._students[data.studentid] != "undefined")					response.write(JSON.stringify({done:true, student:this._students[data.studentid]}));				else					response.write(JSON.stringify({done:false}));				return true;			});		In the Web Development tools (in your browser), look at the “networking” information and you should see the HTTP Post Request when you click the ”read student” button.		Full Code	Client Side Including PUT (Edit) and DELETE	Here is the full code including AJAX for handling editing using the PUT method and removing a student using the DELETE method.			class DemoPage	{		// Attributes				// Constructor		constructor()	           {			$.ajaxSetup({cache:false});	// May need to turn of browser cache	           }				// Properties				// Methods		PageLoad(): void		{			// Add event handlers to buttons, etc.			$("#readall-student-button").click(this.LoadAllStudentClick);				$("#read-student-button").click(this.LoadStudentClick);			$("#add-student-button").click(this.AddStudentClick);			$("#put-student-button").click(this.PutStudentClick);			$("#patch-student-button").click(this.PatchStudentClick);			$("#delete-student-button").click(this.DeleteStudentClick);		}				private LoadAllStudentClick = (e: JQuery.Event): boolean => 		{			$.ajax({				cache: false,				type: "GET",				url: "http://localhost:1339/students/read",				data: '{}',				contentType: "application/json",				dataType: "json",				success: this.StudentReadAll,				error: this.AjaxError			});				e.preventDefault();			return false;		};				private StudentReadAll = (students: {name:string, age:number, course:string}[], status: string, req: JQueryXHR): void =>		{			let rows: string = "";			for(let i in students)			{				let student: {name:string, age:number, course:string} = students[i];								rows += `<tr><td>Name</td><td>${student.name}</td></tr>						<tr><td>Age</td><td>${student.age}</td></tr>						<tr><td>Course</td><td>${student.course}</td></tr>`;			}						$("#display-student-div").html(`<table>${rows}</table>`);				};				private LoadStudentClick = (e: JQuery.Event): boolean => 		{			let studentid: number = parseInt($("#studentid-text-box").val() as string, 10);						$.ajax({				cache: false,				type: "GET",				url: "http://localhost:1339/students/read/"+studentid,				data: '{}',				contentType: "application/json",				dataType: "json",				success: this.StudentRead,				error: this.AjaxError			});				e.preventDefault();			return false;		};				private StudentRead = (json: {done:boolean, student:{name:string, age:number, course:string}}, status: string, req: JQueryXHR): void =>		{			if(json.done == true)			{				$("#display-student-div").html(`<table>				<tr><td>Name</td><td>${json.student.name}</td></tr>				<tr><td>Age</td><td>${json.student.age}</td></tr>				<tr><td>Course</td><td>${json.student.course}</td></tr>				</table>`);				}				else			{				$("#display-student-div").html(`<p>No matching student</p>`)			}			};				private AddStudentClick = (e: JQuery.Event): boolean => 		{			let student: {name:string, age:number, course:string};						student = {				name: $("#student-name-text-box").val() as string,				age: parseInt($("#student-age-text-box").val() as string),				course: $("#student-course-text-box").val() as string			};				$.ajax({				cache: false,				type: "POST",				url: "http://localhost:1339/students/add",				data: JSON.stringify(student),				contentType: "application/json",				dataType: "json",				success: this.StudentAdded,				error: this.AjaxError			});				e.preventDefault();			return false;		};				private StudentAdded = (json: any, status: string, req: JQueryXHR): void =>		{			if(json.done === true)			{				$("#student-opstatus-span").html("Student added at index "+json.studentid);			}				};				private PutStudentClick = (e: JQuery.Event): boolean => 		{			let student: {name:string, age:number, course:string};			let studentid: number;						student = {				name: $("#student-name-text-box").val() as string,				age: parseInt($("#student-age-text-box").val() as string),				course: $("#student-course-text-box").val() as string			};						studentid = parseInt($("#studentid-text-box").val() as string);				$.ajax({				cache: false,				type: "PUT",				url: "http://localhost:1339/students/put/"+studentid,				data: JSON.stringify(student),				contentType: "application/json",				dataType: "json",				success: this.StudentEditPut,				error: this.AjaxError			});				e.preventDefault();			return false;		};					private StudentEditPut = (json: any, status: string, req: JQueryXHR): void =>		{			if(json.done === true)			{				$("#student-opstatus-span").html("Student edited (put) at index "+json.studentid);			}				};				private DeleteStudentClick = (e: JQuery.Event): boolean => 		{			let studentid: number;						studentid = parseInt($("#studentid-text-box").val() as string);				$.ajax({				cache: false,				type: "DELETE",				url: "http://localhost:1339/students/delete/"+studentid,				data: '{}',				contentType: "application/json",				dataType: "json",				success: this.StudentDelete,				error: this.AjaxError			});				e.preventDefault();			return false;		};				private StudentDelete = (json: any, status: string, req: JQueryXHR): void =>		{			if(json.done === true)			{				$("#student-opstatus-span").html("Student deleted at index "+json.studentid);			}				};				private AjaxError = (req: JQueryXHR, status: string, error: string): void =>		{			window.alert("Ajax Error --"+"\n"+			 "status: "+status+"\n"+			 "RdyStatus: "+req.readyState+"\n"+			 "Message: "+req.statusText);		};	}			// Self-invoking function	(function() {		let page: DemoPage = new DemoPage();		page.PageLoad();	})();				Server Side Code Including PUT and DELETE Support				router.AddRoute('/studentpage', 'GET', 'demopage');						router.AddRoute('/students/add', 'POST', (url: string, response: ServerResponse, data: KeyValuePairs):boolean => {				// NOTE: The JSON posted to the server by the browser				// has been parsed and is contained in the "data" object				// passed to this callback 							let studentIndex: number;				let result: { done: boolean, studentid: number };								console.log("Adding new student = "+data.name+":"+data.age+":"+data.course);				response.writeHead(200, { 'content-type': 'application/json' });								this._students.push(				{					name: data.name,					age: data.age,					course: data.course				});				studentIndex = this._students.length - 1; // Added to end of array								result = { done: true, studentid: studentIndex };				response.write(JSON.stringify(result));				return true;			});						router.AddRoute('/students/read/$studentid:int', 'GET', (url: string, response: ServerResponse, data: KeyValuePairs):boolean => {				console.log("reading student at id = "+data['studentid']);				response.writeHead(200, { 'content-type': 'application/json' });								if(typeof this._students[data.studentid] != "undefined")					response.write(JSON.stringify({done:true, student:this._students[data.studentid]}));				else					response.write(JSON.stringify({done:false}));				return true;			});						router.AddRoute('/students/read', 'GET', (url: string, response: ServerResponse, data: KeyValuePairs):boolean => {				console.log("reading students");				response.writeHead(200, { 'content-type': 'application/json' });								console.log("Number of students now in array is " + this._students.reduce((accum, curr)=>{if(curr!==undefined) accum++; return accum;}, 0));				response.write(JSON.stringify(this._students.filter(s => typeof s != "undefined")));				return true;			});						router.AddRoute('/students/put/$studentid:int', 'PUT', (url: string, response: ServerResponse, data: KeyValuePairs):boolean => {				// NOTE: The JSON posted to the server by the browser				// has been parsed and is contained in the "data" object				// passed to this callback 							let result: { done: boolean, studentid: number };								console.log("Editing new student = "+data.name+":"+data.age+":"+data.course);				response.writeHead(200, { 'content-type': 'application/json' });								// A PUT is intended to replace all content-type				// use PATCH to change individual student fields.				this._students[data.studentid] = {					name: data.name,					age: data.age,					course: data.course				};									result = { done: true, studentid: data.studentid };				response.write(JSON.stringify(result));				return true;			});						router.AddRoute('/students/delete/$studentid:int', 'DELETE', (url: string, response: ServerResponse, data: KeyValuePairs):boolean => {						let result: { done: boolean, studentid: number };								console.log("Removing a student = "+data.studentid);				response.writeHead(200, { 'content-type': 'application/json' });								// I am not splicing because I am trying to keep				// the "studentid" values the same after students				// are removed.				//this._students.splice(data.studentid, 1);				delete this._students[data.studentid];								result = { done: true, studentid: data.studentid };				response.write(JSON.stringify(result));				return true;			});					
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