A-Level Computer Science 


Web Technologies - JavaScript
Introduction
So far we have looked at HTML and CSS. We have seen how HTML gives a webpage structure and CSS code can improve the presentation of a webpage.
Both HTML and CSS are great at adding basic page content and making it look good…
…however, neither really allow a user to interact with the page or enable the page to possess features such as small applications which could process inputted data.
We shall now take a look at the JavaScript scripting language and see how to code some simple scripts.

[image: ]What you need to know – Java Script


Here is a list of JavaScript code that you are expected to understand for your exam.
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Outputs
[image: ]
Here is an example of adding a single line of JavaScript into a webpage.

Notice how it is placed between <script> tags. This is so the browser knows to read it as JavaScript.

This code simply outputs ‘Hello There!’ onto the screen



Variables
[image: ]
Like other programming languages, variables can be declared and assigned values in order for the program to store different data items.

This is an example of storing to pieces of data in two separate variables and then outputting them onto the screen.










Alert Box
[image: ]We have already seen how data can be outputted on the webpage using the ‘document.write()’ statement.
We can also output messages in an alert box (pop up window).
Here is an example.







FOR Loops
Like other programming languages, a set of collected data can be stored together under one identifier in a data structure called an array.
[image: ]Furthermore, FOR loops can be implemented to repeat lines of code for a set number of times.

This is an example of storing a set of data in an array and then looping through array, outputting each item on the webpage.




[image: ]WHILE Loops

Selection	
Like other programming languages, JavaScript makes use of selection statements (IF statements) so that different lines of code can be executed depending on a given condition.
[image: ]Below is an example of how JS selection statements are structured / written.

CASE Statements
[image: ]

If more than two possible lines of code are to be run depending on the condition, JS enables the use of ‘Case Statements’

Below is an example of how JS case statements are structured / written allowing different instructions to be executed depending on the given condition.








String Methods
[image: ]JavaScript also supports a range of string manipulation methods. Below is an example of two. The first shows how an substring within a string can be replaced with another substring. The second shows how you can find the position of a given substring within a string.


Functions
It is possible to write functions in a JavaScript script.
[image: ]Below is an example of how a function can be declared and how it can be later called, passing values into it and receiving the functions ‘returned items’, outputting it directly into a paragraph tag on the webpage.
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<html>

<head>

</head

<body>

</body

</html

<title>Untitled</title>
>

<script>

document.write ("Hello There!");
</script>
>

>

Hello There!
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<html>

<head>
<title>Untitled</title>
</head>
<body>
<script>
var x = 5;
var xstring = "Hello There!";
document.write(x, " ", xstring):’
</script>
</body>
</html>

5 Hello There!
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<html>

<head>

<title>Untitled</title>

</head>

<body>

<script>
alert ("Erroxr!"):;
</script>

</body>

</html

>
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<html>

<head>
<title>Untitled</title>
</head>
<body>
<script>
var cheese = ["Stilton", "Cheddar", "Brie", "Baby Bell"]:
var text = "";
var 1i;

for (i = 0; i < cheese.length; i++) {

text += cheese[i] + "<br>";

} Stilton

document.write (text);

</scripts Cheddar

</body>

Baby Bell
</html>
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The followingis an example of the creation of a button which when

<ntml> clicked, calls a function called *WhileLoop()'.
<head>

<title>Untitled</title> -
</head> —> Click Me!
<body>

<p>Click the button to loop whilst i is less than 10.</p>
<button onclick="whileLoop () ">Click Me!</button>
<p id="While_Loop"></p>

<script>
function whileLoop() {
var outputtext = "";
var i = 0;

Click the button to loop whilst i is less than 10.

while (i < 10) {
outputtext += "<br> The number is " + i;
i++;
}
chosenElement = document.getElementById("While Loop"):
chosenElement.innerHITML = outputtext;
</script>
</body> —
The while loop runs until iis no longer less than 10 and in
each iteration it outputs a statement along with i's value

</mEml> | gt that time

Click the button to loop whilst i is less than 10.

Click Me!

The number is 0
The number is 1
The number is 2
The number is 3
The number is 4
The number is 5
The number is 6
The number is 7
The number is 8
The number is 9
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<html>

<head>

</head:

<body>

</body:

</html

<title>Untitled</title>
>

Itisa 10!

<script>
var x = 10;

if (x 10) {
document.write ("It is a 10!!");

else {
document.write ("It is not a 10!");

</script>
>

>

[<html>

<nead>
<title>Untitled</title>
</head>
<body> Itisnota 10!
<script>
var x = 11;
if (x 10) {
document.write ("It is a 10!!");
else {
document.write ("It is not a 10!");
</script>
</body>
</html>
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<html>

<head>

<title>Untitled</title>
</head>

<body>

<script>
var x = 3;
switch (x) {
case 1:
text = "x equals 1";
break:
case 2:
text = "x equals 2";
break;
case 3:
text = "x equals 3";
break:;
document.write (text):;
</script>

</body>

</html>

x equals 3
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<html>

<head>

<title>Untitled</title>

</head> Please visit Exeter!

<body>

<script>
str = "Please visit London!";
var x = str.replace(/London/g, "Exeter");
document.write (X) ;

</script>

</body>

</html>

<html>

<nead>

<title>Untitled</title>
</head>

<body>

Starts at position 9

<script>
var str = "Where is Exeter?";
var pos = str.search("Exeter");
document.write("Starts at position ",
</script>

</body>

</html>

pos) ;
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<html>

<head>

</head:

<body>

<title>Untitled</title>
>

<p id="functions_example"></p>

<script>
function myFunction(a, b) {
return a * b;
}
chosenElement = document.getElementById("functions_example")
chosenElement.innerHITML = myFunction (10, 5):
</script>

</body>

</html

>

50
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[<html>
So far we have seen how we can
write JS to act on data that has Enter your number here:
[<head> H :
ticiesUncicled</ticies been hardcoded into our scripts. I —
</nead> Often we want the user to be able ]
to enter data that our scripts can M
<body> then manipulate. 4
<form>
Enter your number here:
<br>
<input id="inpt" type="number" name="value">
<br>
<button type="button" onclick="myFunction()">Click Me!</button>
</form>
<script> 16
function myFunction() {
var x = document.getElementById("inpt").value;
Y =X " x;
document.write(y) ;
</scripe> The example code above contains some text, an HTML input box and an
</body>
HTML button.
</nTml> Then we have a JS function which is called when the button is clicked.
The function ‘gets’ the value entered and stores it in variable x. This
variable is then squared and outputted to the screen.
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JavaScript

Learners are expected to be able to follow and write basic JavaScript code. It is hoped they will get practical
experience of JavaScript in their study of the course. They will not be expected to commit exact details of syntax

to memory. Questions in the exam will not penalise learners for minor Inaccuracies in syntax. Learners will be
expected to be familiar with the JavaScript equivalents of the structures listed in the pseudocode section (with
the exception of input and output (see below). They will not be expected to use JavaScript for Object Oriented

programming or file handling. Questions will not be asked in JavaScript where something is passed to a subroutine
by value or reference is relevant.

Input

Input will be taken in by reading values from a form. NB learners will not be expected to memorise the method for
doing this as focus will be on what they do with that input once it is received.

Output

By changing the contents of an HTML element
chosenElement = document.getElementById(“example”);
chosenElement.innerHTML = “Hello World”;

By writing directly to the document
document.write(“Hello World”);

By using an alert box
alert(“Hello World”);

Should any other aspects of JavaScript be used they will be introduced and explained in the question.
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x=
name="Bob
A variable is declared the first time 3 value s assigned.
Variables declared inside a function or procedure are I

Variables in the main program can be made global wit{
global userid = 123

usingthe int str and flo,

stx(3) retums «3%
int (+37) retums 3
float (3.147) returns 3.14

‘Outputting to Screen

EBomple
print(“hello)

Taking Input from User
variable=input (prompt to user)

Bample

name=input (“please enter your name”)

Iteration - Count Controlled I

print (“Hello")
next i

‘Will print hello § times (0-7 inclusive).

Iteration — Condition Controlled

Logical Operators
e.g.
while x<=5 AND flag==false
Comparison Operators
Equalto
R Not equal to
< Lessthan
<= | tessthanorequalto
> Greater than
5= | Greaterthanor equalto
Arithmetic Operators.
+ ‘Addition e.g x=6+5 gives 1

Subtraction e.g. x=6-5 givel

Multiplication e g x=12+2

Division e.g. x=12/2 gives.

Modulus e g 12M0DS gives|

string Handling

To get the length of a string:
stringname.length

To get a substring:

stringname.substring(startingposi
NB The string will start with the 0™ character.

Example
someText="Computer Science”

print(someText.length)
print (someText.substring(3,3))

will display

16
put

Quotient e g. 17D1VS gives]

Subroutines.

Exponentiation e.g. 3~4 gi

Q
"TATBe carried out with if/else and s|

iffelse
if entry=="a” then
print(~You selected A")
elseif entry=="b" then
print(“¥ou selected B)
else
print (“Unrecognised select:
enaif

switch/case
switch entry:
case “A":
print(“You selected A"
case “B":1
print(~¥ou selected B
default:
print(“Unrecognised se:

endswitch

Unction triple(number)
return numberx3
endfunction

Called from
y=triple(7)

procedure greeting(name)
print(“nello”+name)
endprocedure

Called from main program

greeting(“Hamish”)

“Arrays will be 0 based and declared with the keyword array.

array names(5]

print(names(3])

Example of 2D array:
Array board(8,8]
Dboard[0,0]="rook”

Unless stated values passed to subroutines can be assumed to be passed by value.
If this s relevant to the question byVal and byRef will be used. In the case below x s passed by value and y is

passed by reference.

procedure foobar(x:byval, y:byRef)

endprocedure





