
JavaScript (Part 1)
ITS30605 Web Programming

Lecture 5



This lecture covers the following:
• Introduction to JavaScript
• The <script> Tag
• JavaScript Output

• Alert Box, Confirm Box, Prompt Box, console.log()
• External Scripts

• JavaScript Template Literals
• JavaScript Syntax and Operators
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JavaScript is one of the most popular and rapidly-evolving programming languages 
in the world. It has become an essential language for developers to know and use.
• previously meant to run only in browsers (which have a JavaScript Engine – i.e., 

Firefox: SpiderMonkey, Chrome: v8)
• JavaScript can now also run in Node (a C++ container that contains Chrome's open-source v8 

engine)
• browsers and Node provide the runtime environment for JavaScript code

• previously meant only to add interactivity and dynamic behavior to web pages, 
but is now the backbone of modern emerging technologies (e.g., Vue, React, 
jQuery)
• can now be used for client-side and server-side development
• examples of use cases outside of web browser: web/mobile applications, command line 

tools, games

Introduction to JavaScript
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Java
• developed by Brendan Eich at 

Netscape Communications 
Corporation
• compiled programming language

• compiled into bytecode and run in a 
virtual machine (Java Virtual Machine, 
JVM)

• uses static type checking (variable type 
must be specified)
• source code is hidden from users

Difference between Java and JavaScript

4

JavaScript
• developed by Sun Microsystems, 

originally known as LiveScript
• interpreted scripting language

• can be interpreted directly by a browser in 
the syntax it is written (although it is 
usually minified in practice)

• uses dynamic type checking (type 
safety is verified at runtime, need not 
be specified)
• source code is made accessible to 

users



5



• Computations on client-side
• Read or modify HTML content of a web page
• Event-driven programming (e.g., mouse click, text input, page loading, etc.) – add 

interactivity to a web page
• User input validation

Uses of JavaScript in Web Development
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The HTML <script> tag is used to insert JavaScript code in a HTML page.

Example:

The <script> tag

9

<script type="text/javascript">
console.log("Hello World!");

</script>



The <script> tag
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<html>
<head>
<title>My First JavaScript Example</title>

</head>

<body>
<script type="text/javascript">
document.write("Hello World!");

</script>
</body>

</html>

my-first-js.html

IMPORTANT!
document.write() eliminates all existing HTML markup 
and only displays the expression entered in the function. This 
function is only used for testing and is not meant to be used 
actively with webpage interactivity.



JavaScript Output: Inspector Console
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One of the output outlets that's used with JavaScript is the 
web browser's inspector console.
• In a Chromium browser, right click in the browser window 

and select "Inspect", or enter Cmd+Shift+I (macOS) / 
Ctrl+Shift+I (Windows). A window should appear 
beside the browser with the active tab being "Elements" by 
default.
• The "Elements" view displays the HTML elements in the page.
• "Console" (next tab) is where JavaScript output will appear. 

Any line from the JavaScript code that uses 
console.log() will print its output here.



JavaScript also enables output using pop-up boxes:
• Alert box

• When an alert box pops up, the user will have to click "OK" to proceed.
• Syntax: alert(<enter message here>);

• Confirm box
• When a confirm box pops up, the user will have to click either "OK" or "Cancel" to proceed.
• Returns true if "OK" is selected, and false if "Cancel" is selected instead.
• Syntax: confirm(<enter message here>);

• Prompt box
• Same as confirm box, but users are also prompted to enter text into the prompt box.
• Returns the entered prompt if "OK" is selected, and false if "Cancel" is selected instead.
• Syntax: prompt(<enter message here>, <optional default value>);

JavaScript Output: Pop-up Boxes
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Alert Box Example
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<html>
<head>
<title>JavaScript Alert Box Example</title>

</head>

<body>
<script type="text/javascript">
alert("Hello World!");

</script>
</body>

</html>

js-alert-box.html



Confirm Box Example
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<html>
<head>
<title>JavaScript Confirm Box Example</title>

</head>

<body>
<script type="text/javascript">
// response from the Confirm Box can be placed inside a variable (in this case, it's
// a variable named "result")
const result = confirm("Select OK to proceed or Cancel to return.");

if (result) // if (result == true) is also acceptable
document.querySelector("body").innerHTML = "You have selected OK";

else
document.querySelector("body").innerHTML = "You have selected Cancel";

</script>
</body>

</html>

js-confirm-box.html



Confirm Box Example
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<html>
<head>
<title>JavaScript Confirm Box Example</title>

</head>

<body>
<script type="text/javascript">
// response from the Confirm Box can be placed inside a variable (in this case, it's
// a variable named "result")
const result = confirm("Select OK to proceed or Cancel to return.");

if (result) // if (result == true) is also acceptable
document.querySelector("body").innerHTML = "You have selected OK";

else
document.querySelector("body").innerHTML = "You have selected Cancel";

</script>
</body>

</html>

js-confirm-box.html



Confirm Box Example
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<html>
<head>
<title>JavaScript Confirm Box Example</title>

</head>

<body>
<script type="text/javascript">
// response from the Confirm Box can be placed inside a variable (in this case, it's
// a variable named "result")
const result = confirm("Select OK to proceed or Cancel to return.");

if (result) // if (result == true) is also acceptable
document.querySelector("body").innerHTML = "You have selected OK";

else
document.querySelector("body").innerHTML = "You have selected Cancel";

</script>
</body>

</html>

js-confirm-box.html



Prompt Box Example
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<html>
<head>
<title>JavaScript Prompt Box Example</title>

</head>

<body>
<script type="text/javascript">
// response from the Prompt Box can be placed inside a variable (in this case, it's
// a variable named "response")
let response = prompt("Enter a prompt.");

document.querySelector("body").innerHTML = "You have entered: " + response;
</script>

</body>
</html>

js-prompt-box.html



Prompt Box Example
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<html>
<head>
<title>JavaScript Prompt Box Example</title>

</head>

<body>
<script type="text/javascript">
// response from the Prompt Box can be placed inside a variable (in this case, it's
// a variable named "response")
let response = prompt("Enter a prompt.");

document.querySelector("body").innerHTML = "You have entered: " + response;
</script>

</body>
</html>

js-prompt-box.html



Prompt Box Example
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<html>
<head>
<title>JavaScript Prompt Box Example</title>

</head>

<body>
<script type="text/javascript">
// response from the Prompt Box can be placed inside a variable (in this case, it's
// a variable named "response")
let response = prompt("Enter a prompt.");

document.querySelector("body").innerHTML = "You have entered: " + response;
</script>

</body>
</html>

js-prompt-box.html



JavaScript can be put in the body and in the head sections of an HTML page.
• JavaScript in a page will be executed immediately while the page loads into the 

browser. This is not always what we want. 
• Sometimes we want to execute a script when a page loads, or at a later event, 

such as when a user clicks a button. In this case, we put the script inside a 
function.

JavaScript Code Placement
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Scripts in <head>
• Scripts to be executed when they are called, or when an event is triggered, are 

placed in functions.
• Put your functions in the head section, this way they are all in one place, and they 

do not interfere with page content.

JavaScript Code Placement
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<html>
<head>

<script type="text/javascript">
function message() {

alert("This alert box was called with the onload event.");
}

</script>
</head>
<body onload="message()"></body>

</html>



Scripts in <body>
• If you don't want your script to be placed inside a function, or if your script 

should write page content, it should be placed in the body section.

JavaScript Code Placement
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<html>
<head></head>

<body>
<script type="text/javascript">

document.write("This message is written by JavaScript");
</script>

</body>
</html>



Scripts in <head> and <body>
• You can place unlimited number of scripts in your document, so you can have 

scripts in both the body and the head section.

JavaScript Code Placement
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<html>
<head>
<script type="text/javascript">
function message() {
alert("This alert box was called with the onload event.");

}
</script>

</head>
<body onload="message()">
<script type="text/javascript">
document.write("This message is written by JavaScript");

</script>
</body>

</html>



• JavaScript can also be placed in an external file to be linked to a HTML page.
• Rules to linking the external JavaScript file are the same as linking stylesheets and 

images.
• If the JavaScript file is in subfolder(s), explicitly mention the name of each subfolder followed 

by a forward slash "/".
• If the JavaScript file is in a parent folder or sibling folder, you may need to backtrack a few 

levels by using "../" each time.

JavaScript Output: External Scripts
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JavaScript Output: External Scripts
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function changeMessage() {
document.querySelector("#message").innerHTML = "Hello Taylorians!";

}

<html>
<head>

<title>JavaScript in external file</title>
<script src="script.js"></script>

</head>
<body>

<p id="message">Hello World!</p>
<input type="button" value="Click Here!" onclick="changeMessage();">

</body>
</html>

js-external.html

script.js



JavaScript Output: External Scripts
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function changeMessage() {
document.querySelector("#message").innerHTML = "Hello Taylorians!";

}

<html>
<head>

<title>JavaScript in external file</title>
<script src="script.js"></script>

</head>
<body>

<p id="message">Hello World!</p>
<input type="button" value="Click Here!" onclick="changeMessage();">

</body>
</html>

js-external.html

script.js



JavaScript Blocks (Example)
• Write a heading and two paragraphs to a webpage:

• WAIT! There is a better way to type this out!

JavaScript Template Literals
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<script type="text/javascript">
document.querySelector("body").innerHTML = "<h1>This is a heading.</h1>";
document.querySelector("body").innerHTML += "<p>This is a paragraph.</p>";
document.querySelector("body").innerHTML += "<p>This is another paragraph.</p>";

</script>



Template literals are string literals allowing embedded expressions. You can use 
multi-line strings and string interpolation features with them.
• Template literals are enclosed by the backtick (` `) (grave accent) character 

instead of double or single quotes.
• Syntax:

JavaScript Template Literals
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`string text` // single line string

`string text line 1
string text line 2` // multi-line string



• Template literals can contain placeholders. These are indicated by the dollar sign 
and curly braces: ${expression}
• The expressions in the placeholders and the text between the backticks (` `) get 

passed to a function.

JavaScript Template Literals
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`string text ${expression} string text`



Multi-line Strings
• Any newline characters inserted in the source are part of the template literal.

JavaScript Template Literals
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/**
* Using normal strings, you would need to
* use the following syntax in order to get
* multi-line strings:
*/

document.querySelector("body").innerHTML =
'string text line 1\n' + 'string text line
2';

/**
* OUTPUT:
* string text 1
* string text 2
*/

/**
* Using template strings, you can do the
* same like this:
*/

document.querySelector("body").innerHTML =
`string text line 1
string text line 2`;

/**
* OUTPUT:
* string text 1
* string text 2
*/



Expression Interpolation

JavaScript Template Literals
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/**
* In order to embed expressions within
* normal strings, you would use the
* following syntax:
*/

let a = 5, b = 10;

console.log('Fifteen is ' + (a + b) +
' and\nnot ' + (2 * a + b) + '.');

// Fifteen is 15 and
// not 20.

/**
* With template literals, one can make
* use of the syntactic sugar, making
* substitutions like this more readable:
*/

let a = 5, b = 10;

console.log(`Fifteen is ${a + b} and
not ${2 * a + b}.`);

// Fifteen is 15 and
// not 20.



JavaScript Blocks (Example, slide 27)
• Write a heading and two paragraphs to a web page:

JavaScript Template Literals
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/* Using template strings, you can do the same with this: */

<script type="text/javascript">
document.querySelector("body").innerHTML = `<h1>This is a heading.</h1>
<p>This is a paragraph.</p>
<p>This is another paragraph.</p>`;

</script>

/**
* Using normal strings, you would need to have to use the following syntax in order to get
* multi-line strings:
*/
<script type="text/javascript">

document.querySelector("body").innerHTML = "<h1>This is a heading.</h1>";
document.querySelector("body").innerHTML += "<p>This is a paragraph.</p>";
document.querySelector("body").innerHTML += "<p>This is another paragraph.</p>";

</script>



JavaScript syntax is the set of rules, how JavaScript programs are constructed.
Like other programming languages, JavaScript consists of:
• values
• variables
• identifiers
• expressions
• statements
• operators
• keywords
• comments

JavaScript Syntax
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Unlike HTML, JavaScript is Case Sensitive.

JavaScript White Space
• JavaScript ignores multiple spaces. You can add white space to your script to 

make it more readable.

JavaScript Syntax
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Two types of values in JavaScript:
• Fixed values (literals)

• Numbers are written with or without decimal point notation
• Strings are text, written within double or single quotes

• Variable values (called variables)
• Variables are used to store data values
• Creating variables in JavaScript is most often referred to as declaring variables

JavaScript Values

35

// number literal examples

10.50

1000

// string literal examples

"John Doe"

'John Doe'



As of ECMAScript 2015, JavaScript variables are declared in 2 ways:
• let keyword
• const keyword

Difference between let and const:
• Variables declared with let are changeable
• Variables declared with const are not changeable and must be given a value 

immediately upon declaration.

JavaScript Variables
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let x; // mutable variable

const x = 2; // constant variable



Rules for JavaScript variable names:
• Variable names are case sensitive (r and R are two different variables)
• Variable names must begin with a letter or the underscore character

JavaScript Variables

37



An equal sign = is used to assign values to variables.

JavaScript Variables
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/**
* NOTE: This is only possible with let
* keyword - define x as a variable,
* then assign x value as 5
*/
let x;
x = 5;

// not possible with const keyword
const pi;
pi = 3.142;

/**
* declare variable and assign value
* can be combined into one statement
*/

let x = 5;
const pi = 3.142; // this here is okay



A variable can have a short name, like x, or a more descriptive name, like price.

One statement, many variables
• Start the statement with keyword let or const, and separate the variables by 

comma:

JavaScript Variables

39

let price;
price = 6;

let person = "Johnny", phone = "Nokia", price = 200;



Identifiers are names.
• In JavaScript, identifiers are used to name 

variables (and keywords, and functions, 
and labels).
• The rules for legal names are much the 

same in most programming languages.
• In JavaScript, the first character should be 

a letter, or an underscore (_), or a dollar 
sign ($).
• Subsequent characters may be letters, 

digits, underscores, or dollar signs.

JavaScript Identifiers
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/**
* Camel notation: start with lower case
* letter, all words after start with upper
* case letters
*/

// Examples:
let firstName2; // Camel notation
let _totalCount;
let $PhoneNumber;

/**
* Pascal notation, bad practice!
* Pascal notation: all words start
* with upper case letters
*/
let FirstName2; // BAD!!



An expression is a combination of values, variables, and operators, which computes 
to a value.
• The computation is called an evaluation.
• For example, 5 * 10 evaluates to 50:
• Expressions can also contain variable values:
• The values can be of various types, such as numbers and strings. 

JavaScript Expressions
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5 * 10

x * 10

"John" + " " + "Doe" // evaluates to "John Doe"



In HTML, JavaScript statements are instructions to be executed by the web 
browser.
• A JavaScript statement is a command to a browser.
• A command basically instructs what the browser should do.

• JavaScript statements are separated by semicolons (not like PYTHON!!)
• The statements are executed one by one in the same order as they are declared.

JavaScript Statements
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/**
* This tells the browser to perform mathematical
* addition and then assign the resulting value to a
* constant z.
*/
const z = 5 + 6;



JavaScript Statements
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/**
* Declare variables x, y and z.
* x and y are given values.
* Perform mathematical addition of x and y, then passes the value to z.
*/

let x, y, z;
x = 5;
y = 6;
z = x + y;

// when separated by commas, multiple statements on one line are allowed

let x = 5, y = 6, z = x + y;



JavaScript Blocks
• JavaScript statements can be grouped 

together in blocks.
• Blocks start with a left curly bracket { and 

ends with a right curly bracket }.
• The purpose of a block is to make the 

sequence of statements execute together.
• One place that statements could be found 

grouped together in blocks, is in JavaScript functions.

JavaScript Statements
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function myFunction() {
let pi, rad, area;
pi = 3.142;
rad = 7;
area = pi * rad * rad;

}



Prior to ECMAScript 2015, JavaScript variables were declared with the var
keyword:

However, there are problems with using the var keyword:
• Declarations using the var keyword makes a value in function/global scope. This 

value can be accessed outside a block, and this can be dangerous!
• Declarations using the let and const keyword makes a value in block scope. 

This value cannot be accessed outside a block.

The var Keyword
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var x;



The var Keyword
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function aRandomFunction() {
var a = "Red";
let b = "Blue";

console.log(a, b); // this prints: "Red Blue"

{
// Inside a block (can be for program control statements
// or practically anything that uses curly parentheses)
var a = "Green";
let b = "Yellow";

// let's assume that variables a and b
// need to take on a different value temporarily here (for reasons)

console.log(a, b); // this prints "Green Yellow"
}

// Outside of the block now
console.log(a, b); // this prints "Green Blue",
// can be a HUGE problem if a needs to be kept as "Red"

}

aRandomFunction(); // statement to invoke above function



5 types of JavaScript operators:
• Arithmetic Operators
• String Operators
• Assignment Operators
• Conditional Operators
• Logical Operators

JavaScript Operators

47



Arithmetic operators are used to perform arithmetic between variables and/or 
values. Assuming x = 5,

JAVASCRIPT OPERATORS

Arithmetic Operators
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Operator Description Example Result

+ Addition y = x + 2; y = 7
- Subtraction y = x - 2; y = 3
* Multiplication y = x * 2; y = 10
/ Division y = x / 2; y = 2.5
% Modulus (Division remainder) y = x % 2; y = 1
++ Increment y = ++x; y = 6
-- Decrement y = --x; y = 4



Assignment operators are used to assign values to variables. 
Assuming x = 10 and y = 5,

JAVASCRIPT OPERATORS

Assignment Operators
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Operator Example Same as Result

= x = y; x = 5
+= x += y; x = x + y; x = 15
-= x -= y; x = x - y; x = 5
*= x *= y; x = x * y; x = 50
/= x /= y; x = x / y; x = 2
%= x %= y; x = x % y; x = 0



JAVASCRIPT OPERATORS

String Operators
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// + operator can be used to add (concatenate strings)
let fname = "John";
let lname = "Doe";
let full_name = fname + " " + lname; // result: John Doe

// += operator can also be used to add (concatenate strings)
let name = "John";
name += " Doe"; // result: John Doe

// adding a number and a string will return a string
let x = 1, y = "Hello";
let z = x + y; // result: 1Hello



Comparison operators are used in logical statements to determine equality or 
difference between variables or values. Assuming x = 5,

JAVASCRIPT OPERATORS

Comparison Operators

51

Operator Description Example

== is equal to
x == 8 is false

x == "5" is true

=== is equal to and of the same type x === "5" is false

!= is not equal to x != 8 is true

<> is not equal to x <> 8 is true

!== is not equal to or not of the same type x !== "5" is true



Comparison operators are used in logical statements to determine equality or 
difference between variables or values. Assuming x = 5,

JAVASCRIPT OPERATORS

Comparison Operators (cont'd)

52

Operator Description Example

> is greater than
x > 8 is false
x > 5 is false

< is less than
x < 8 is true
x < 5 is false

>= is greater than or equal to
x >= 8 is false
x >= 5 is true

<= is less than or equal to
x <= 8 is true
x <= 5 is true



Comparison operators can be used in conditional statements to compare values 
and act depending on the result.

JAVASCRIPT OPERATORS

Comparison Operators
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// Example
if (age < 18)
console.log("Too young!");



Logical operators are used to determine the logic between variables or values.
Assuming x = 6 and y = 3,

JAVASCRIPT OPERATORS

Logical Operators
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Operator Description Example

&& and
(x < 10 && y > 1) is true
(x < 5 && y > 1) is false
(x < 5 && y > 4) is false

|| or
(x == 5 || y == 5) is false
(x == 6 || y == 5) is true
(x == 5 || y == 3) is true

! not !(x == y) is true



JavaScript Operators
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<html>
<head>
<title>JavaScript Counter</title>
<script type="text/javascript">
let counter = 0;

function count() {
// increment by 1 (can also use counter += 1 or counter = counter + 1)
counter++;
alert(`Counter at: ${counter}`);

}
</script>

</head>

<body>
<button onclick="count();">Count</button>

</body>
</html>

js-counter.html

NOTE
This JavaScript counter program uses a function that 
is called when the button is clicked. More about 
functions will be addressed in a later lecture.



JavaScript Operators
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<html>
<head>
<title>JavaScript Counter</title>
<script type="text/javascript">
let counter = 0;

function count() {
// increment by 1 (can also use counter += 1 or counter = counter + 1)
counter++;
alert(`Counter at: ${counter}`);

}
</script>

</head>

<body>
<button onclick="count();">Count</button>

</body>
</html>

js-counter.html

NOTE
This JavaScript counter program uses a function that 
is called when the button is clicked. More about 
functions will be addressed in a later lecture.



JavaScript Operators
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<html>
<head>
<title>JavaScript Operators</title>
<script type="text/javascript">
let counter = 0;

function count() {
counter++;
document.querySelector("h1").innerHTML = counter;
if (counter > 5)
alert(`Counted more than 5 times: ${counter}`);

}
</script>

</head>

<body>
<h1>0</h1>
<button onclick="count();">Count</button>

</body>
</html>

js-counter.html

NOTE
document.querySelector() selects the first 
instance of an HTML element in the document. 



JavaScript Operators
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<html>
<head>
<title>JavaScript Operators</title>
<script type="text/javascript">
let counter = 0;

function count() {
counter++;
document.querySelector("h1").innerHTML = counter;
if (counter > 5)
alert(`Counted more than 5 times: ${counter}`);

}
</script>

</head>

<body>
<h1>0</h1>
<button onclick="count();">Count</button>

</body>
</html>

js-counter.html

NOTE
document.querySelector() selects the first 
instance of an HTML element in the document. 



JavaScript statements often start with a keyword to identify the JavaScript action to 
be performed.
• JavaScript keywords are reserved words. Reserved words cannot be used as 

names for variables.

JavaScript Keywords
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Common keywords include:

JavaScript Keywords

60

Keyword Description
var/let/const Declare a variable

function Declare a function
if … else Marks a block of statements to be executed, depending on a condition

for Marks a block of statements to be executed, as long as a condition is true
do … while Executes a block of statements, and repeats the block, while a condition is true
switch Marks a block of statements to be executed, depending on different cases
break Terminates a switch or a loop

continue Jumps out of a loop and starts at the top
return Exits a function; if a value is added, returns the value as well



JavaScript comments can be used to explain JavaScript code, and to make it more 
readable.
• JavaScript comments can also be used to prevent execution, when testing 

alternative code.
• Two types of JavaScript comments:

• Single line comments
• Multi-line comments

JavaScript Comments

61



• Single line comments start with //.
• Any text between // and the end of the line will be ignored by JavaScript (will 

not be executed).
• This example uses a single-line comment before each code line:

JAVASCRIPT COMMENTS

Single Line Comments

62

// declare variable x and assign its value as 5
let x = 5;

// declare variable y and assign its value as 6
let y = 6;



• Multi-line comments start with /* and */.
• Any text between /* and */ will be ignored by JavaScript (will not be executed).
• This example uses a multi-line comment (a comment block) to explain the code:

JAVASCRIPT COMMENTS

Multi-line Comments

63

/**
* In this example, variables x and y are declared, with x given a
* value. Then y is also given a value. Finally perform mathematical
* addition for x and y and assign the result value to x:
*/

let x = 5, y;
y = 6;
x += y;
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Dilbert Comics: "JavaScript and Flash". https://dilbert.com/strip/2007-11-15
Author: Scott Adams, Dilbert Comics.



References

• Robbins, J. N. (2018). Learning Web Design: A Beginner's Guide to HTML, CSS, JavaScript and Web 
Graphics (5th Ed.). O'Reilly Media, Inc.

• Nixon, J. N. (2018). Learning PHP, MySQL & JavaScript (with jQuery, CSS & HTML5) (5th Ed.). 
O'Reilly Media, Inc.

• [Upwork] Java vs. JavaScript: What is the Difference? Link: 
https://www.upwork.com/resources/java-vs-javascript-what-is-the-
difference

• [Code with Mosh] JavaScript Let vs Var vs Constant. Link: 
https://youtu.be/XgSjoHgy3Rk

• W3Schools JavaScript Let. Link: https://www.w3schools.com/js/js_let.asp
• W3Schools JavaScript Const Link: https://www.w3schools.com/js/js_const.asp
• [MDN Web Docs] Template Literals: https://developer.mozilla.org/en-
US/docs/Web/JavaScript/Reference/Template_literals

65


