Introduction

Welcome to the JavaScript Interactive Tutorial (JIT).  Before we proceed to the actual tutorial, here are some facts that every JavaScript programmer should know. Also, please not that when (OOP)  is mentioned, it is for the reference of people with Object Oriented Programming in a windows environment. This is so as Javascript is similar to OOP in a windows environment – the events are similar.

JavaScript is NOT Java

Though the two names may sound similar, they are not the same.  Java was developed by Sun Microsystems and runs on any platform.  It is not dependent on any Operating System or configuration.  JavaScript on the other hand, is confined within the limits of a browser.  JavaScript is coded into HTML in order to enhance the effects and to enable more user interactivity, while Java is a programming language that runs independently, somewhat like C++ and Pascal.

JavaScript is interpreted and not compiled

Unlike Java and Pascal, JavaScript is not compiled into .EXE files and run on the machine.  The web browser interprets the code at the time of loading.  One disadvantage of this is that the code will take longer to run, because the browser has to compile the code just before running it.

JavaScript is a loosely typed language

In other words, JavaScript is a language that does not require you to declare all variables as a certain type before using it.  For example, in Visual Basic, the programmer has to type Dim xyz as Integer before being able to use it, while in JavaScript it is perfectly acceptable to just type xyz = 123 without explicitly declaring it beforehand.

JavaScript is event-driven

This means that JavaScript is a language that is used to handle user responses and the code will run when triggered by some specified event, such as a mouse cursor moving over a hyperlink.  JavaScript is used to handle events in HTML, such as buttons and text fields.

Fundamentals of JavaScript

Welcome to the JavaScript Interactive Tutorial (JIT).  This is the start of the tutorial, which will focus on teaching you the fundamentals of JavaScript to enable you to understand the more complex parts later in the tutorial.

How to implement JavaScript

JavaScript can be implemented in two ways: either embedded in an HTML document between a set of <SCRIPT> tags or inserted inside an HTML tag to respond to an event.

Basic Syntax Issues

JavaScript is embedded into HTML documents by use of script tags.  The browser starts by finding the first script tag: <SCRIPT LANGUAGE="JavaScript"> and read everything that follows until the ending script tag: </SCRIPT>.  The below example shows how to embed JavaScript into a body section of a HTML document.

<HTML>

<HEAD>

<TITLE>JavaScript Unleashed</TITLE>

</HEAD>

<BODY>

<CENTER><H2>JavaScript brings the Web to life!</H2></CENTER>

<SCRIPT LANGUAGE = "JavaScript">

<!.. begin hiding from old browsers

document.write("Hello World Wide Web!")

// end hiding ..>

</SCRIPT>

</BODY>

</HTML>

The keywords, document and write, are recognized by JavaScript and used together to perform an action.  To be more specific, the write( ) method places the greeting onto the HTML document before it is viewed by the client's browser.  The extra white blank lines and indentation in the script does not have any effect because JavaScript ignores white space.  The sentence, Hello World Wide Web!, within the parentheses could be any phrase that you wan to display.  The statement ends with a semicolon, which is not required.  However, you could use a semicolon to separate statements that might need to appear on the same line.  Otherwise, as long as you start a new line, JavaScript knows that you are starting a new set of statements.

Identifiers
Identifiers are simply names that represent variables, methods or objects.  They consist of a combination of characters or a combination of characters and digits.  There is of course a rule to follow.  You must begin all identifiers with either a letter of underscore (_).  You can then use letters, digits or underscores for all subsequent characters.  Letters include uppercase characters from A to Z and lowercase characters from a to z.  Digits include characters from 0 to 9.  The table below shows examples of valid and invalid identifiers.

Valid
Invalid

Current_website
Current Website

NumberofHits
#ofIslands

N
2borNotToBe

N
return

Keywords

Keywords are predefined identifiers that make up the core of a programming language.  In JavaScript, they perform unique functions such as declaring new variables and functions, making decisions based on the present state of the computer, or starting a repetitive loop inside your application.  The following list shows the available keywords:

Break
If
This
Continue
In

True
Else
Int
Var
False

New
While
For
Null
With

Function
return




Literals
Literals are data comprised of numbers or strings used to represent fixed values in JavaScript.  They are values that do not change during the execution of your scripts.  The following five sections contain descriptions and examples of the different types of literals that you can use.

Integer Literals
Integers can be expressed in either decimal (base 10), octal (base 8), or hexadecimal (base 16) format.  An integer literal in decimal format can include any sequence of digits that does not begin with a 0.  A zero in front of an integer literal designates octal form.  Hexadecimal integers can include digits 0 to 9 along with letters a to f or A to F.  Some examples include

Decimal (base 10)
33,2139

Octal (base 8)
071,03664

Hexadecimal (base 16)
0x7b8,0x395

Floating-Point Literals


Floating-point literals represent decimal numbers with fractional parts.  They can be expressed in either standard or scientific notion.  With scientific notion, use either e or E to designate the exponent.  Both the decimal number and exponent can be either signed or unsigned (positive or negative) as shown in the examples:

3405.673

-1.958

8.3200e+11

8.3200e11

9.98E-12

String Literals

A string literal is zero or more characters enclosed in double (") or single (') quotes.  The following are examples of string literals enclosed in quotes:

"virtual communities"
"#12-6"

'virtual communities'
"Look, up in the sky!"

Special Characters

When writing scripts, you might sometimes need to tell the computer to use a special character or keystroke such as a tab or carriage return.  To do this, use a backslash in front of one of the special characters as shown in the following list:

\b indicates a backspace

\f indicates a form feed

\n indicates a new-line character

\t indicates a tab character

if you need to represent quotation marks within a string literal, precede them with a backslash, as shown in this example:

document.write("\"Imagination is more important than knowledge.\"")

document.write(", Albert Einstein")

The previous script would display the following line of text:

"Imagination is more important than knowledge.", Albert Einstein

Variables
A variable is a name given to a location in a computer's memory where data is stored. It is like the names of containers that we use to store different things - like a teapot to store tea, just that in this case, they are computer "things", letters and numbers. With variables, you can assign meaningful names to pieces of data that you want to store while the computer handles the rest.

Naming Variables

The name of a JavaScript variable comprises one or more letters, digits, or underscores but cannot begin with a digit.  Digits include 0 through 9.  Letters include all uppercase characters.  A to Z, and all lowercase digits, a to z.  JavaScript is case sensitive and therefore considers the following examples to be different variable names:

InternetAddress

Internetaddress

_lastname

n

number_2

Declaring Variables
To let JavaScript know you are going to use an identifier as a variable, you must first declare it. Just like when you name your kid, you must declare it in a birth certificate so people know who you are naming and what. To declare variables in JavaScript, use the keyword var followed by the new variable name. In the examples that follow, notice that you can also declare more than one variable by using a comma between variable names:

var internet Address
var n

var i, j, k
var isMouseOverLink, helloMessage

The initializing is done with the assignment operator, =.  The following shows the previous example rewritten to include all initializations:

var internetAddress = "Error! Bookmark not defined."

var n = 0.00

var i =  0. J = 0, k

var isMOuseOverLink = false

var helloMessage = "Hello, thank you for coming!"

k = 0

JavaScript offers one other way of declaring a variable and it is simply by initializing it without using the var keyword. Following from the example above, it is like giving your kid a nickname that doesn't have to be declared. By assigning a value to a new variable, JavaScript will automatically declare it for you. It is important to note that doing so will automatically declare the variable to be global in scope..  

Scope of Variables

The scope of a variable refers to the area or areas within the program where a variable can be referenced. A variable declared inside a function is local in scope. Only that function has access to the value that the variable holds. Each time the function is called, the variable is created. Likewise, each time the function ends, the variable is destroyed. This is simillar to having different biscuits in separate tins. You can't take a cookie (variable) out of a biscuit tin (function) unless you put all of your cookies and biscuits in one big jar (global scope). Another function can also declare a variable with the same name, but JavaScript considers it a different variable and does not address the same block of memory - you can have two cookies and put them in two different jars, then they would not share the same jar (memory). If you want more than one function to share a variable, you declare the variable outside of any functions (but, of course, inside the <SCRIPT> tags). With this method, any part of your application, including all funtions, can share one instance of a variable.

To Declare or Not to Declare?

When you skip or forget to declare a variable and begin by initializing it, JavaScript assumes that the variable is global regardless of whether it was initialized inside a function.  This action is exactly the same as declaring the variable outside a function, except for one point - a global variable declared outside a function can be used by any part of the application until that function is actually called and executed.

Expressions

Expressions are a set of statements that, as a group, evaluates to a single value.  JavaScript then categorizes this resulting value as one of the five data types: number, string, logical, function, or object.

An expression can be as simple as a number or variable by itself or can include many variables, keywords, and operators joined together.  For example, the expression x = 10 is a statement that assigns the value 10 to the variable x.  The expression as a whole evaluates to 10, so using the expression in a line of code such as document.writeln (x = 10) is valid.  In this case, the number 10 is displayed.  

Comments
What if you want to place comments in you JavaScript code that JavaScript will ignore?  The two solutions were borrowed form the C and C++ languages, and the syntax follows:

//comments

For larger blocks of comments, use the following:

/*multiple-lines

comments */

Functions

In its simplest form a function is a script that you can call by name at any time, it is something like a preprogrammed sequence. This enhances JavaScript in 2 ways. When a specific event occurs, you can run this script by using the name you gave to the function. Another advantage of functions is the capability to reuse scripts without typing the same codes over and over again. Instead you can just use the name given to the function to execute the group of code contained within. An example of this in real life would be telling somebody how to do something, and when you want it done, you just call the person to do it instead of doing it yourself.

Assignment Operators

An operator you already know is the assignment operator  (=).  Its most basic function is assigning a value to a variable.  For example the expression x = 20 assigns the value 20 to the variable x.  It always works from right to left, so the expression 20 = x causes an error in JavaScript by trying to assign x to 20.  This is not allowed because 20 is an integer whose value cannot be changed.  

JavaScript supports eleven other assignment operators.  These short hand versions follow:

x += y is short for x = x + y

x -= y is short for x = x - y

x *= y is short for x = x * y

x /= y is short for x = x / y

x %= y is short for x = x % y

x <<= y is short for x = x << y

x >>= y is short for x = x >> y

x >>>= y is short for x = x >>> y

x &= y is short for x = x & y

x ^= y is short for x = x ^ y

x |= y is short for x = x | y

Arithmetic Operators
When working with numbers, you use arithmetic operators.  The most basic operators of the group include the plus sign, the minus sign, the asterisk and the forward slash.  The following examples demonstrates the use of the arithmetic operator.

x=7+9

x will now equal 16 and can be used to give itself a new value as well

x=x+1

You can also use the shortform ++x to achieve the same effect.  

The modulus operator is symbolised by the percent sign to find the modulus of two numbers is to find the remainder after dividing the first number by the second.  In the example x=10%3 x is assigned the number 1 because the remainder when 10 divided by 3 is 1.  Similarly, x=25%5 will make assign 0 to x.

Comparison Operators

Expressions that use comparison operators are essentially asking a question about values.  Here is a list of all comparison operators:

==
the = operator returns true if both values are equal

!=
the not-equal operator returns true if both values are not equal

>
the greater-than operator returns true if its left value is greater than the right value

>=
the greater-than-or-equal operator returns true if its left value is greater than or equal  the right value

<
the less-than operator returns if its left value is less than the right value

<=
the less-than-or-equal operator returns true if its left value is less than or equal the right value

Comparison operators are usually used in JavaScript in making decisons.  You must ask the question, “What path in my script do I want to take?”.

Conditional Operators

JavaScript uses the set of 2 operators, ? and ;, to form conditional expressions. Conditional expressions return one of two values based on the logical value of another expression.

resutMsg = (numHits==1000000)?”You have won!” : You lost. Try again!”

alert(resultMsg)

This expression returns the message “You have won!” if numHits is equal to 1000000; otherwise, it returns, “You lost. Try again!”

Boolean Operators
Boolean operators, also called logical operators, are used in conjunction with expressions that return logical values. The best way to understand these is to see them used with comparison operators. The following is a list of the three Boolean operators:

&& 
The logical “and” operator returns true if both Expression1 and Expression2 are true. Otherwise, it returns false. Note the following examples:


(1>0) && (2>1) returns true


(1>0) and (2<1) returns false.

||
The logical “or” operator returns true if either Expression1 or Expression2 is true. If neither Expression1 nor Expression2 is true, then it returns false. Note the following examples:


(1>0) || (2<1) returns true


(1<0) || (2<1) returns false

!
The logical “not” operator is an unary operator that returns the opposite value of expression. If Expression is true, it returns false, and if Expression is false, it returns true. This works in the same way as the arithmetic negation operator and will not permanently change the value of Expression. Note the following examples:


!(1>0) returns false


!(1<0) returns true

The typeof operator
The typeof operator returns the type of data that its operand currently holds. This is especially useful for determining if a variable has been undefined. Note the following examples:


typeof unescape returns the string “function”


typeof undefinedVariable returns the string “undefined”


typeof 33 returns the string “number”


typeof “A String” returns the string “string”


typeof true returns the string “boolean”


typeof null returns the string “object”

Function Operators

There are two operators to be familiar with when dealing with functions. One is the call operator, which is symbolized by a set of parentheses (brackets) and always follows the function name. For example, a function named displayName would be declared using the following syntax:

function displayName() {


[statements]

}

The call operator is also used when calling the function from elsewhere in a script, an would look like this:

displayName()

The parentheses signify that a function is being used instead of any other user-defined identifier.

The comma operator is used with functions to separate multiple arguments that a function can accept.  Arguments are always enclosed by the call operator. Modifying the displayName() function to accept two arguments would look like the following:

function displayName(argument1, argument2) {


[statements]

}

Argument1 and Argument2 are actually private variables which are created when the function is run and destroyed when it has finished running.

Data Structure Operators
Data structure operators is the name I have given to classify two operators that are needed when dealing with data structures. Data structures are frameworks that are set up to store one or more basic pieces of data in an orderly fashion. In JavaScript, objects are used to group pieces of data to serve a more specific purpose. An operator to be familiar with when dealing with objects is commonly referred to as the dot. Symbolized by a period (full-stop), the dot is technically called the structure-member operator. It allows you to refer to a member belonging to a specific object. The syntax is as follows:

objectName.variableName

or

objectName.functionName()

or

objectName.anotherObject

For example, document.write() calls the write function of the document object.

The member operator is used to access a piece of data from an array. Symbolized by a pair of square brackets, it allows you to refer to any one element of an array. The following shows the syntax for using the member operator:

arrayName[indexNumber]

The member operator encloses an integer, seen here as indexNumber, which specifies an index of arrayName.

Operator Precedence
When creating expressions that use more than one operator, you should be aware that JavaScript does not necessarily evaluate an expression from right to left or vice versa. Each part of an expression is evaluated in an order based on a predefined precedence for each operator. Note the following example:

x = a * b + c

a is multiplied by b; the result is added to c. The result of addition is finaly assigned to x. The multiplication operator has a higher precedence than the addition operator and therefore is evaluated first. If however, you need the addition to be evaluated first, you can surround the expression with parentheses:

x = a * (b + c)

Parentheses are operators that boost the precedence of the expression that they enclose. When an expression has more than one operator of the same kind, JavaScript evaluates from left to right. The following lists operators in order of their precedence from lowest to highest:
comma



,

assignment


= += -= *= /= %= <<= >>= >>>= &= ^= |=

conditional


? :

logical or


||

logical and


&&

bitwise or


|

bitwise xor


^

bitwise and


&

equality


== !=

comparison


< <= > >=

bitwise shift


<< >> >>>

addition / subtraction 

+ - 

multiply / divide 

* / %

negation / increment

! ~ - ++ --

call, data structure

() [] .

Conditional Statements

If

You use the if statement in the following syntax:

if (condition) {


statements

}

The condition can be any logical expression. if the result of condition is true, the statements enclosed in curly braces are executed and program execution continues. If the condition returns false, JavaScript ignores the block of code between the curly braces and continues thereafter. It is common practice to indent the set of statements enclosed in curly braces. This helps keep a logical look to your scripts. 

If…Else

Sometimes using the if statement alone is not enough. You can also reserve a set of statements to execute if the conditional expression returns false. This is one by adding an else block of statements immediately following the if block. The syntax follows: 

if (condition) {


statements

} else {


statements

}

Looping
Creating a loop inside a script can serve many purposes. One simple but common use of a loop is counting. For example, to display the numbers from 0 to 9, you could write

document.writeln(“0”)

document.writeln(“1”)

…

document.writeln(“9”)

This works fine, but what if you needed to count till 1000? You can do it in the same manner, but it takes much more time and increases the time needed to download the page. The best way to do it would be using a loop. The concept here is that you don't type it 1000 times, the computer just repeats execution 1000 times. 

For

You use the for statement to start a loop in a script. The following is the syntax:

for ([initializing_expr]; [condition_expr]; [loop_expr]) {


statements

}

The three expressions enclosed are optional, but if you omit one, the semicolons are still required. This keeps each expression in its appropriate place. You typically use the initializing expression must evaluate to true before each execution of the statements enclosed in curly braces.

A typical use of a loop follows:

<script language = “JavaScript”>

for (var i = 0; i < 100; ++i) {


if (i%10 == 0) {



document.writeln()


}


document.write(i + “ ”)

}

The code will loop and increment i, displaying the value of i from 0 to 99 and starting a new line after every 10 numerals.

While

The statement while acts similarly to a for loop but does not include the function of initializing or incrementing variables in its declaration. You must declare variables beforehand and increment or decrement the variables within the statements block.

For example:

while (i < 10) {

document.write(i)

++i

}

Events in JavaScript
Events provide the basis of interacting with the Navigator window and the currently loaded document. Events are triggered in the browser primarily by user actions, including finishing loading a page, entering data in a form, and clicking on form buttons. For those of you that come from a Visual Basic, Delphi or Visual C++ environment, the form here does NOT mean a window, but a HTML form although the events are rather similar.

Using event handlers built into JavaScript, you can write functions to perform specific actions based on the occurrence of selected events.

What Are Events? 

Events are signals generated when specific actions occur. JavaScript is aware of these signals and scripts can be built to react to these events. 

Examples of events include when a user clicks on a hypertext link, changes data in a form entry field, or when a page finishes loading. 

PRIVATE
Event
Description

blur
Occurs when input focus is removed from a form element (when the user clicks outside a field)

click
Occurs when the user clicks on a link or form element

change
Occurs when the value of a form field is changed by the user

focus
Occurs when input focus is given to a form element

load
Occurs when a page is loaded into Navigator

mouseover
Occurs when the user moves the pointer over a hypertext link

select
Occurs when the user selects a form element's field

submit
Occurs when a form is submitted (i.e. when the user clicks on a submit button)

unload
Occurs when the user leaves a page

this Keyword 

The this keyword refers to the current object. In the case of 

<INPUT TYPE="text" onChange="checkField(this)">

this refers to the current field object. In JavaScript, forms are objects and they have objects for each element as properties. These form elements include text fields, checkboxes, radio buttons, buttons, and selection lists. 

Using the onLoad and onUnload Event Handlers 

The first events you will learn to work with are load and unload. The load event is generated when a page has completed loading. Likewise, the unload event occurs when the user exits a page. 

The onLoad and onUnload event handlers enable you to script JavaScript program code to execute at these times. The onLoad event handler, for instance, enables you to be sure a page has loaded completely, including associated graphics, before executing the event handler. It is similar to the Load event of Forms in OOP (Object Oriented Programming) applications for windows. 

An Introduction to Frames 

Frames are one of the most widely used new features of Navigator 2.0. 

Using a few simple extensions to the HTML standard, Web authors are able to achieve sophisticated control over the layout of information in the web browser window by dividing the window into rectangular sections and loading separate HTML files into each section of the window. 

In addition, links in one frame can update another frame – just as a button click in one form can affect another form (OOP), and the result of processing form data in a CGI script on a server can be targeted at another frame. 

The FRAMESET Tag 

A page is divided into frames using the FRAMESET tag. The tag is used in the top-level document defining a window containing frames and is used to specify how to divide the document window. 

The FRAMESET container tag takes several attributes. The two basic ones are ROWS and COLS. A FRAMESET tag takes either one of these or both to divide a document into a set of rows or columns. For instance, 

<FRAMESET COLS="25,*,25">

would define three columns. The two outer columns would each be 25 pixels wide, and the middle column would take the remaining space depending on the size of the window. In this example the asterisk (*) represents the remaining available space after the space is allocated for the other frames. 

In addition to specifying the size of frames in pixels, the size of columns and rows can be defined using percentages relative to the space available to the document.

<FRAMESET ROWS="35%,*">

This FRAMESET tag would divide the display into two rows. The top row would be 35 percent of the height of the display area, and the bottom row would fill the remaining space (using the asterisk again). 

The FRAMESET ROWS and COLS tags can take 3 different values, as you can see from above – the absolute pixel value, given by just a number, the percentage value, which is the percentage of the user’s display resolution to be used, given in n% and the asterisk (*) which represents the remaining space. Each value provided in the ROWS or COLS tags will indicate an addition of one more row or column.

The FRAME Tag 

Inside a FRAMESET container, the FRAME tag is used to specify which files should be displayed in each frame. The URLs of the files—which can be relative or absolute—should be specified using the SRC attribute in the same way as the IMG tag is used to include images in an HTML document. 

For example, the following creates a document with two rows. 

<FRAMESET ROWS="35%,*">

<FRAME SRC="menu.html">

<FRAME SRC="welcome.html">

</FRAMESET>

The top is 35 percent of the available space, and the bottom takes up the remaining 65 percent. The file menu.html is loaded into the top frame, and the file welcome.html is displayed in the lower frame. 

Working with Frames in JavaScript 

JavaScript provides the frames property of the window object for working with different frames from a script. 

The frames property is an array of objects with an entry for each child frame in a parent frameset. The number of frames is provided by the length property. 

For instance, in a given window or frameset with two frames, you could reference the frames as parent.frames[0] and parent.frames[1] and the index of the last frame as parent.frames.length. 

The window Object

The window object is the parent object of each loaded document. 

Because the window object is the parent object for loaded documents, you usually do not need to explicitly refer to the window object when referring to its properties or invoking its methods. For this reason, window.alert() can be called by using alert(). Note that this is also the case when referring to the properties and methods of objects, functions and procedures that are present in one form when writing code for that form (OOP). However, likewise with Javascript, you can execute a method or change a property of another window in the current window, in this case the window name would have to be provided (the form name would have to be provided in OOP) – window1.alert() would be called if the window was called window1.

Working with the Status Bar 

Using the status bar—the strip at the bottom of the Navigator window where you are told about the current status of document transfers and connections to remote sites—can be used by JavaScript programs to display custom messages to the user. 

This is primarily done using the onMouseOver event handler, which is invoked when the user points at a hypertext link. By setting the value of self.status to a string, you can assign a value to the status bar (you could also use window.status or status in this example). In the program:

<HTML>

<HEAD>

<TITLE>Status Example</TITLE>

</HEAD>

<BODY>

<A HREF="home.htm" onMouseOver="self.status='Go Home!'; return true;">Home</A>

<A HREF="next.htm" onMouseOver="self.status='Go to the next Page!'; return true;">Next</A>

</BODY>

</HTML>

two different messages are displayed when the user points the mouse at the links. This can be more informative than the URLs that Navigator normally displays when a user points at a link. 

Opening and Closing Windows 

Using the open() and close() methods, you have control over what windows are open and which documents they contain. They are equal in functionality to the Form.Show and Form.Hide methods respectively in OOPs.  However, they contains more functions.

The open() method is the more complex of the two. It takes two required arguments and an optional feature list in the following form: 

open("URL", "windowName", "featureList");

Here is the featureList is a comma-separated list containing any of the entries: 

PRIVATE
Name
Description

toolbar
Creates the standard toolbar

location
Creates the location entry field

directories
Creates the standard directory buttons

status
Creates the status bar

menubar
Creates the menu at the top of the window

scrollbars
Creates scroll bars when the document grows beyond the current window

resizable
Enables resizing of the window by the user

width
Specifies the window width in pixels

height
Specifies the window height in pixels

It is interesting to note that you can open a window and then write HTML into that window using document.writeln() and document.write(). 

For instance, the function newwindow() opens a new window and writes several lines of HTML into it. 

function newwindow() {

  newWindow = open("","New_Window");

  newWindow.document.write("<H1>Testing ...</H1>");

  newWindow.document.writeln("1... 2... 3...");

  newWindow.document.close();

}

The close() method is simpler to use: 

window.close();

simply closes the current window. 

Creating a Status Bar Message Handler 

In this example, you produce a simple function to implement status bar help in any HTML document. The function can be called from any event handler and will display a message in the status bar. 

function help(message) {

  self.status = message;

  return true;

}

With this function, you can then implement full on-line pointers and help systems.

Strings, Math, and the History List 

The string Object 

The length Property 

The string object only has one property: length. The length property is an integer value reflecting the number of characters in the string. Because the index of the first character in a string is zero, this means the length property is one greater than the index of the last character in the string. 

For example, the string "Hello" has a length of five. The index of the first character ("H") is 0 and the index of the last character ("o") is 4. 

Methods of the string Object 

The flexibility and power of the string object rests in the wide variety of methods available to manipulate the content of the string. The next table outlines the methods of the string object.

PRIVATE
Name
Description

anchor()
Surrounds the string with an anchor A tag

big()
Surrounds the string with the HTML BIG tag.

blink()
Surrounds the string with the HTML BLINK tag.

bold()
Surrounds the string with the HTML B tag.

charAt()
Given an index as an argument, returns the character at the specified index.

fixed()
Surrounds the string with the HTML TT tag to make it display as a fixed-width font.

Fontcolor()
Surrounds the string with the HTML <FONT COLOR=color> and </FONT> tags to make it display in the specified color.

fontsize()
Surrounds the string with the HTML <FONT SIZE=size> and </FONT> tags to make it display in the desired font size.

indexOf()
Given a string and an initial index, returns the index of the next occurrence of the string after the initial index.

italics()
Surrounds the string with the HTML I tag.

LastIndexOf()
Given a string and a starting index, returns the index of the last occurrence of the string starting the search backwards at the starting index.

link()
Given a URL, surrounds the string with an A tag to create a hypertext link.

small()
Surrounds the string with the HTML SMALL tag.

strike()
Surrounds the string with the HTML STRIKE tag.

sub()
Surrounds the string with the HTML SUB tag.

Substring()
Given two indexes, returns the substring starting at the first index and ending with the character before the last index. If the second index is greater, the substring starts with the second index and ends with the character before the first index; if the two indexes are equal, returns the empty string.

sup()
Surrounds the string with the HTML SUP tag.

ToLowerCase()
Makes the entire string lowercase.

ToUpperCase()
Makes the entire string uppercase.

For instance, the following JavaScript commands output the text "Hello!" in large, blinking, bold letters 

var sample = "Hello!";

var sampleBig = sample.big();

var sampleBlink = sampleBig.blink();

var sampleBold = sampleBlink.bold();

document.write(sampleBold);

The Math Object 

Where the string object enables you to work with text literals, the Math object provides methods and properties to move beyond the simple arithmetic manipulations offered by the arithmetic operators. The math object contains roughly the same functions as all the maths routines in common programming languages.

Among the wide array of features offered by the Math object are several special values such as PI, natural logarithms, and common square roots, trigonometric methods, rounding methods, an absolute value method, and more. These can be used to make complex calculations in Javascript when needed.

The next table describes the functions of the Math object.

PRIVATE
Name
Description

E
Euler's constant—the base of natural logarithms (roughly 2.718).

LN10
The natural logarithm of 10 (roughly 2.302).

LN2
The natural logarithm of 2 (roughly 0.693).

PI
The ratio of the circumference of a circle to the diameter of the same circle (roughly 3.1415).

SQRT1_2
The square root of 1/2 (roughly 0.707).

SQRT2
The square root of 2 (roughly 1.414).

Abs()
Calculates the absolute value of a number.

Acos()
Calculates the arc cosine of a number—returns result in radians.

Asin()
Calculates the arc sine of a number—returns result in radians.

Atan()
Calculates the arc tangent of a number—returns result in radians.

Ceil()
Returns the next integer greater than or equal to a number.

Cos()
Calculates the cosine of a number.

Exp()
Calculates e to the power of a number.

floor()
Returns the next integer less than or equal to a number.

log()
Calculates the natural logarithm of a number.

max()
Returns the greater of two numbers—takes two arguments.

min()
Returns the least of two numbers—takes two arguments

pow()
Calculates the value of one number to the power of a second number—takes two arguments.

random()
Returns a random number between zero and one. Presently, this is only implemented in UNIX versions of Navigator 2.0.

round()
Rounds a number to the nearest integer.

sin()
Calculates the sine of a number.

sqrt()
Calculates the square root of a number.

tan()
Calculates the tangent of a number.

Working with the History List 

When you use the Navigator browser, you will notice the history list which is accessible under the Go menu. 

The history object makes this list accessible in JavaScript. Early versions of JavaScript made the actual URLs in the list available to the script, but this was too large a security hole because it could be used by malicious scripts to steal information to access some secure Web sites. In addition, it could be used to breach privacy by supplying a page author with information about what sites a visitor had previously been at.

Properties and Methods of the history Object 

PRIVATE
Name
Description

length
The length of the history list

back()
Loads the previous URL in the history list

forward()
Loads the next URL in the history list

go()
Loads the URL indicated by an offset from the current place in the history list

For instance, history.back() goes to the previous page while history.go(-3) goes back to the page visited three pages ago (like clicking the Back button three times on the Navigator toolbar) and history.go(2) goes two URLs forward in the list. 

Using Cookies

Cookies are a mechanism for storing persistent data on the client in a file called cookies.txt. Cookies are small fragments of information that are written to the user’s hard disk and can be retrieved anytime before its expiry by a web page.

name=value;expires=expDate;

name is the name of the datum being stored, and value is its value. If name and value contain any semicolon, comma, or blank (space)

characters, you must use the escape function to encode them and the unescape function to decode them.

expDate is the expiration date, in GMT date format:

Wdy, DD-Mon-YY HH:MM:SS GMT

Although it's slightly different from this format, the date string returned by the Date method toGMTString can be used to set cookie expiration dates.

The expiration date is an optional parameter indicating how long to maintain the cookie. If expDate is not specified, the cookie expires

when the user exits the current Navigator session. Navigator maintains and retrieves a cookie only if its expiration date has not yet passed.

For more information on escape and unescape, see the JavaScript Reference.

Limitations

Cookies have these limitations:

     300 total cookies in the cookie file. 

     4 Kbytes per cookie, for the sum of both the cookie's name and value. 

Cookies can be associated with one or more directories. If your files are all in one directory, then you need not worry about this. If your files are in multiple directories, you may need to use an additional path parameter for each cookie. 

Using Cookies with JavaScript

The document.cookie property is a string that contains all the names and values of all cookies. You can use this property to work with cookies in JavaScript.

Here are some basic things you can do with cookies:

     Set a cookie value, optionally specifying an expiration date. 

     Get a cookie value, given the cookie name. 

It is convenient to define functions to perform these tasks. Here, for example, is a function that sets cookie values and expiration:

// Sets cookie values. Expiration date is optional

//

function setCookie(name, value, expire) {

   document.cookie = name + "=" + escape(value)

   + ((expire == null) ? "" : ("; expires=" + expire.toGMTString()))

}

Notice the use of escape to encode special characters (semicolons, commas, spaces) in the value string. This function assumes that cookie names do not have any special characters.

The following function returns a cookie value, given the name of the cookie:

function getCookie(Name) {

   var search = Name + "="

   if (document.cookie.length > 0) { // if there are any cookies

      offset = document.cookie.indexOf(search) 

      if (offset != -1) { // if cookie exists 

         offset += search.length 

         // set index of beginning of value

         end = document.cookie.indexOf(";", offset) 

         // set index of end of cookie value

         if (end == -1) 

            end = document.cookie.length

         return unescape(document.cookie.substring(offset, end))

      } 

   }

}

Notice the use of unescape to decode special characters in the cookie value.

Using Cookies: an Example

Using the cookie functions defined in the previous section, you can create a simple page users can fill in to "register" when they visit your

page. If they return to your page within a year, they will see a personal greeting. 

You need to define one additional function in the HEAD of the document. This function, register, creates a cookie with the name

TheCoolJavaScriptPage and the value passed to it as an argument.

function register(name) {

   var today = new Date()

   var expires = new Date()

   expires.setTime(today.getTime() + 1000*60*60*24*365)

   setCookie("TheCoolJavaScriptPage", name, expires)

}

The BODY of the document uses getCookie (defined in the previous section) to check whether the cookie for TheCoolJavaScriptPage exists and displays a greeting if it does. Then there is a form that calls register to add a cookie. The onClick event handler also calls history.go(0) to redraw the page.

<BODY>

<H1>Register Your Name with the Cookie-Meister</H1>

<P>

<SCRIPT>

var yourname = getCookie("TheCoolJavaScriptPage") 

if (yourname != null)

   document.write("<P>Welcome Back, ", yourname)

else

   document.write("<P>You haven't been here in the last year...")

</SCRIPT>

<P> Enter your name. When you return to this page within a year, you will be greeted with a personalized greeting. 

<BR>

<FORM onSubmit="return false">

Enter your name: <INPUT TYPE="text" NAME="username" SIZE= 10><BR>

<INPUT TYPE="button" value="Register"

   onClick="register(this.form.username.value); history.go(0)">

</FORM>

Forms In Javascript 

Forms let users input text and make choices from Form elements such as checkboxes, radio buttons, and selection lists. This is totally different from the Form in OOP.  You can also use a form to post data to a server.

The JavaScript runtime engine creates a Form object for each FORM tag in the document. You access FORM objects through the document.forms property and through named properties of that object.

To define a form, use standard HTML syntax with the addition of JavaScript event handlers. If you supply a value for the NAME attribute, you can use that value to index into the forms array. In addition, the associated document object has a named property for each named form.

Each form in a document is a distinct object. You can refer to a form's elements in your code by using the element's name (from the NAME attribute) or the Form.elements array. The elements array contains an entry for each element (such as a Checkbox, Radio, or Text object) in a form.

If multiple objects on the same form have the same NAME attribute, an array of the given name is created automatically. Each element in the array represents an individual Form object. Elements are indexed in source order starting at 0. For example, if two Text elements and a Textarea element on the same form have their NAME attribute set to "myField", an array with the elements myField[0], myField[1], and myField[2] is created. You need to be aware of this situation in your code and know whether myField refers to a

single element or to an array of elements.

Property Summary:

Property
Explanation

Action
Reflects the ACTION attribute.

Elements
An array reflecting all the elements in a form.

Encoding
Reflects the ENCTYPE attribute.

Length
Reflects the number of elements on a form (eg, text boxes, check boxes etc.)

Method 
Reflects the method attribute. (HTML)

Name
Reflects the name attribute. (HTML)

Target
Reflects the target attribute. (HTML)

Method Summary

Method
Explanation

HandleEvent
Invokes the handler for the specified event.

Reset
Simulates a mouse click on a reset button for the calling (current) form.

Submit
Submits a form.

Here are some examples that may help in your understanding of using Javascript in HTML forms.

Example 1: Named form. The following example creates a form called myForm that contains text fields for first name and last name. The form also contains two buttons that change the names to all uppercase or all lowercase. The function setCase shows how to refer to the form by its name.

<HTML>

<HEAD>

<TITLE>Form object example</TITLE>

</HEAD>

<SCRIPT>

function setCase (caseSpec){

if (caseSpec == "upper") {

   document.myForm.firstName.value=document.myForm.firstName.value.toUpperCase()

   document.myForm.lastName.value=document.myForm.lastName.value.toUpperCase()}

else {

   document.myForm.firstName.value=document.myForm.firstName.value.toLowerCase()

   document.myForm.lastName.value=document.myForm.lastName.value.toLowerCase()}

}

</SCRIPT>

<BODY>

<FORM NAME="myForm">

<B>First name:</B>

<INPUT TYPE="text" NAME="firstName" SIZE=20>

<BR><B>Last name:</B>

<INPUT TYPE="text" NAME="lastName" SIZE=20>

<P><INPUT TYPE="button" VALUE="Names to uppercase" NAME="upperButton"

   onClick="setCase('upper')">

<INPUT TYPE="button" VALUE="Names to lowercase" NAME="lowerButton"

   onClick="setCase('lower')">

</FORM>

</BODY>

</HTML>

Example 2: forms array. The onLoad event handler in the following example displays the name of the first form in an Alert dialog box.

<BODY onLoad="alert('You are looking at the ' + document.forms[0] + ' form!')">

If the form name is musicType, the alert displays the following message:

You are looking at the <object musicType> form!

Example 3: onSubmit event handler. The following example shows an onSubmit event handler that determines whether to submit a form. The form contains one Text object where the user enters three characters. onSubmit calls a function, checkData, that returns true if there are 3 characters; otherwise, it returns false. Notice that the form's onSubmit event handler, not the submit button's onClick event handler, calls the checkData function. Also, onSubmit contains a return statement that returns the value obtained with the function call. 

<HTML>

<HEAD>

<TITLE>Form object/onSubmit event handler example</TITLE>

<TITLE>Form object example</TITLE>

</HEAD>

<SCRIPT>

var dataOK=false

function checkData (){

if (document.myForm.threeChar.value.length == 3) {

   return true}

   else {

      alert("Enter exactly three characters. " + document.myForm.threeChar.value +

         " is not valid.")

      return false}

}

</SCRIPT>

<BODY>

<FORM NAME="myForm" onSubmit="return checkData()">

<B>Enter 3 characters:</B>

<INPUT TYPE="text" NAME="threeChar" SIZE=3>

<P><INPUT TYPE="submit" VALUE="Done" NAME="submit1"

   onClick="document.myForm.threeChar.value=document.myForm.threeChar.value.toUpperCase()">

</FORM>

</BODY>

</HTML>

Example 4: submit method. The following example is similar to the previous one, except it submits the form using the submit method

instead of a Submit object. The form's onSubmit event handler does not prevent the form from being submitted. The form uses a

button's onClick event handler to call the checkData function. If the value is valid, the checkData function submits the form by calling

the form's submit method.

<HTML>

<HEAD>

<TITLE>Form object/submit method example</TITLE>

</HEAD>

<SCRIPT>

var dataOK=false

function checkData (){

if (document.myForm.threeChar.value.length == 3) {

   document.myForm.submit()}

   else {

      alert("Enter exactly three characters. " + document.myForm.threeChar.value +

         " is not valid.")

      return false}

}

</SCRIPT>

<BODY>

<FORM NAME="myForm" onSubmit="alert('Form is being submitted.')">

<B>Enter 3 characters:</B>

<INPUT TYPE="text" NAME="threeChar" SIZE=3>

<P><INPUT TYPE="button" VALUE="Done" NAME="button1"

   onClick="checkData()">

</FORM>

</BODY>

</HTML>

This marks the end of our tutorial. Look out for updates when new features are support in the forthcoming release Javascript 1.3. If you are in need of help, feel free to email us at t10662@hotmail.com or visit our reference. 

