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CS232 – Tutorial 8 - Javascript
Introduction to JavaScript

Client-side programs solve many of the problems associated with server-side scripts. Computing is distributed over the Web. A client-side program can be tested locally without first uploading it to a Web server. Client-side programs are also likely to be more responsive to the user. However, client-side programs can never replace server-side programs.

In 1995 programmers at Sun Microsystems developed the Java language. To simplify Java programming, a team of developers from Netscape and Sun Microsystems created a subset of Java called JavaScript. Internet Explorer actually supports a slightly different version of JavaScript called JScript. You should always test your JavaScript programs with different Web browsers. The European Computer Manufacturers Association (ECMA) developed the ECMAScript standard also called JavaScript.

Javascript is frequently used to validate form input prior to form data being submitted to a web server for processing.  It provides a nice level of responsiveness for the user.

Running JavaScript

The Web browser runs a JavaScript program when the Web page is first loaded, or in response to an event such as the user clicking a button on a Web page form or positioning the pointer over a hypertext link. JavaScript programs can either be placed directly into the HTML file or they can be saved in external files. Placing the program in an external file allows you to hide the program code from the user.

When you place JavaScript code directly into an HTML file, use the <script> tag. The <script> tag is a two-sided tag that identifies the beginning and end of a client-side program. The src attribute is required only if a program is placed in a separate file. The language attribute is needed to inform the browser which interpreter to use with the client-side program code. The default language value is “JavaScript”.

Using comment tags you can hide the script from browsers that do not support JavaScript. JavaScript supports similar comment tags, using a set of double slashes (//) at the beginning of a line that instructs the browser to ignore the line. By combining the HTML comment tag and JavaScript comment symbols, you can hide your JavaScript program from browsers that don't support the <script> tag.

Sending output to a Web page

JavaScript provides two methods to display text on a Web page: the document.write() and document.writeln() method. These methods reflect the object-oriented nature of the JavaScript language. The document.writeln() method differs from document.write() in that it attaches a carriage return to the end of each text string sent to a Web page. It will affect the text appearance only when the text string is formatted with the <pre> tag for which the browser recognizes the existence of carriage returns.

You can also include HTML tags in the text string to format the text and to insert images. The text string specified by the document.write() method can be enclosed within either double or single quotation marks. Most JavaScript commands and names are case-sensitive. Note that each JavaScript command line ends with a semicolon to separate it from the next command line in the program.

Working with variables and data

A variable is a named element in a program that stores information. Variables can store information created in one part of your program and use that information in another. There are restrictions to your variable names: the first character must be either a letter or an underscore character (_); the remaining characters can be letters, numbers, or underscore characters; variable names cannot contain spaces, and can be reserved JavaScript words. Variable names are case-sensitive.

JavaScript supports four different types of variables: numeric variables, string variables, Boolean variables, and null variables. A numeric variable can be any number. A string variable is any group of characters. Boolean variables are variables that accept one of two values, either true or false. A null variable is a variable that has no value at all.

To use a variable in your program, you need to create or declare it. In JavaScript, to declare a variable, you use the var command or assign the variable a value. JavaScript does not provide a date data type, but allows you to create a date object, which contains date information. JavaScript stores dates and times as the number of milliseconds since 6 p.m. on December 31, 1969. All of the JavaScript date and time functions are numerical calculations of these hidden numbers. 

Working with expressions and operators

Expressions are JavaScript commands that assign values to your variables. Operators are the elements that perform actions within the expression. Expressions are created using variables, values, and operators. Arithmetic operators perform simple mathematical calculations. Some of the arithmetic operators in Figure 8-13 are also known as binary operators because they work on two elements in an expression.

There are also unary operators which work on only one variable. Unary operators include: the increment (++), decrement (--), and negation (-) operators. The increment operator can be used to increase the value of variable by 1. The decrement operator decreases the value of variable by 1. Expressions assign values using assignment operators. The most common assignment operator is the equals (=) sign. JavaScript provides additional assignment operators that manipulate elements in an expression and assign values within a single operation.

Another way of performing a calculation is to use one of the built-in Math methods. These methods are applied to an object called the Math object. JavaScript command names are case-sensitive.

Creating JavaScript functions

You can use all of the JavaScript expressions and operators to create your own customized functions. A function is a series of commands that performs an action or calculates a value. A function consists of the function name, which identifies it; parameters, which are values used by the function; and a set of commands that are run when the function is used.

Function names are case-sensitive. The function name must begin with a letter or underscore (_) and cannot contain any spaces. A command block is a group of commands within a function that is delimited by curly braces. There is no limit to the number of function parameters that a function may contain. The parameters must be placed within parentheses, following the function name and the parameters must be separated by commas.

To run a function, you insert a JavaScript command, or call a function. To use a function in the calculation, place a return command at the end of the function command block. The function definition must be placed before the command that calls the function in the HTML file.

Working with conditional statements

A conditional statement is one that runs only when specific conditions are met. To create a condition in JavaScript, you need one of three types of operators: comparison operators, logical operators, or conditional operators. A comparison operator compares the value of one element with that of another. This creates a Boolean expression that is either true or false.

A logical operator connects two or more Boolean expressions. A conditional operator tests whether a specific condition is true, and returns one value if the condition is true and a different value if the condition is false. The IF statement runs a set of commands if the condition is true, but does nothing if the condition is false.  An If...Else statement runs one set of commands if the condition is true and another set of commands if the condition is false.

Using Arrays

An array is an ordered collection of values referenced by a single variable name. To create an array you should assign the name of the array variable using the keyword new. Specifying a size for an array is optional. Once an array is created, you create values for each individual element in the array.

Each element in the array is identified by its index, which is an integer displayed between brackets. You can use a variable in place of an index number. The most efficient way of populating an array is to specify the array contents in the new Array() statement by enclosing the array elements in quotes and separating them by commas.

Working with loops

A program loop is a set of instructions executed repeatedly. There are two types of loops: loops that repeat a set number of times before quitting and loops that repeat as long as a certain condition is met. You can create the first type of loop using a For statement.

The For loop allows you to create a group of commands to be executed a set number of times through the use of a counter that tracks the number of times the command block has been run. You set an initial value for the counter, and each time the command block is executed, the counter changes in value. When the counter reaches a certain stopping value, the loop ends. For loops can be nested inside one another.

The While loop runs a command group as long as a specific condition is met, but it does not employ any counters. As long as the condition is true, the commands in the command block are executed. The loop ends when the condition became false. While loops can be also nested inside one another.

Tutorial Discussion Questions
1. Compare server-side and client-side programming.

2. Discuss the differences between Java and JavaScript.

3. Discuss the features of binary and unary operators in JavaScript.

4. Discuss how to create a JavaScript function.

5. Review the various types of program loops.
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