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Adding Interactivity with ActionScript 
In this tutorial, students learn about writing scripts in ActionScript. This tutorial builds upon what students learned in Tutorials 5 and 7 about ActionScript. They will use ActionScript to create links to Web sites in a Links page. They will then use ActionScript to create an input form with input and dynamic text fields. They will also use ActionScript to create a preloader which will display the status of a SWF file loading into the Flash Player. 

Programming with ActionScript
In the first session of this tutorial, students read about what they can do with ActionScript in Flash. Review what they have done so far with actions. In Tutorial 5, they added actions to buttons using Script Assist mode in the Actions panel. These buttons were then used to control the animations in the movies. Then, in Tutorial 7, they added actions to buttons using normal mode in the Actions panel. These buttons were then used to control when and how an SWF file was loaded into the Flash Player. Emphasize to students that so far they have only seen a very small part of what can be done with ActionScript. To get an idea of what can be done with ActionScript suggest that students visit Web sites related to ActionScript programming. A few are listed below. 

· http://www.actionscript.org/
· http://www.macromedia.com/support/flash/action_scripts/basic_actionscript/
· http://www.moock.org/asdg/home.html
Working with Objects and Properties 

Understanding the concept of objects is very important when it comes to understanding how ActionScript works. Basically, every item you place on the Stage is an object. These objects include graphic shapes and lines, movie clip symbols, button symbols, graphic symbols, and text fields. Each of these objects has its own set of properties which can be modified in several ways. For example, a movie clip instance on the Stage has a width property and a height property. You can change the width and height using the Property inspector when you are authoring the Flash document. You can also change the instance’s width and height with ActionScript when the document is playing in the Flash Player. An object’s properties can also be read using ActionScript. For example, ActionScript code can be written that will read the location of an object that is moving across the Stage. This information can then be used with other actions to change the direction of the object. 
Point out to students that many of the properties have an underscore character as part of the property name (such as _alpha and _visible). Explain that in order to access the properties of an object, the object should have a name. This is done by assigning names to instances using the Property inspector as shown in Figure 8-3. It is a good idea to add suffixes to names of instances identifying the type of object it is. For example, the suffix “_mc” stands for movie clip. Using suffixes with instance names will trigger code hints within the Script pane when the names are used. The code hints display based on the suffix used. For example, if the circle_mc name is typed in the Script pane followed by a dot, a list of property hints specific to movie clip instances display as shown in Figure 8-4. To add a property name such as _alpha you double-click the property name from the list. 
Be sure to also explain the purpose of dot notation as described on page 381.

Using Actions, Methods, and Functions
This section introduces some key programming concepts and distinguishes among functions, arguments, and methods. A function is a block of statements that processes information and returns a value or performs an action. Explain to students that they have been using functions already. For example, they used the loadMovieNum() function in the previous tutorial. The loadMovieNum()function is a built-in function of Flash which means you don’t have to code it, you just need to know how to use it. However, other functions can be coded and used in the same way you use pre-built functions. For example, the code below shows a user-defined function that accepts a value for Celsius temperature and converts it to the equivalent Fahrenheit temperature. This function could be called using the name of the function from other parts of a script. 
function calcFahrenheit (celsiusTemp) {



fahrenheit = 1.8 * celsiusTemp + 32;


}


In the example above, the name of the function is calcFahrenheit. It requires that a parameter or argument, celsiusTemp, be sent to the function. Be sure to explain how an argument holds a value that is then used by the function. Compare this to the example of the loadMovieNum (“Welcome.swf”, 1) function call which includes two arguments, the name of the SWF file and the level number. 
Methods are defined as functions that are specific to a particular object. Explain how methods are part of an object. A method represents something an object can do. They are used to control the particular object. Discuss and explain the example circle_mc.gotoAndPlay(10). This shows the gotoAndPlay() method for the circle_mc object. 
Quick Quiz

1. Objects have properties that can be read but not changed by ActionScript code. True/False? (Answer: False)

2. Button instances should be named with the suffix ________ so that code hints display when the name is typed in the Script pane. (Answer: _btn)

3. The values included in parentheses in a function call are called ________. (Answer: b)

a. methods 
b. arguments
c. properties 
d. objects
Writing ActionScript Using Variables, Expressions, Operators, and Comments 
This section gives the student an overview of several key terms related to programming with ActionScript. Review each of these terms and discuss how they are used. Explain what a variable is and review the difference between valid and invalid variable names. When discussing expressions, give students several examples and be sure to reinforce the difference between numeric and string data. 

Discuss the various types of operators. These include arithmetic, assignment, and comparison. Provide examples of each one. Be sure to emphasize the difference between the equal sign, =, and its use as an assignment operator compared to the double equal sign, ==, and its use as a comparison operator. Use an example like that shown below to show this difference.


if (amount == 10)  {


       answer = “yes”;


}

Be sure to reinforce the fact that the statement answer = “yes” must be between the opening and closing curly braces in order for it to be executed when the condition is true. 

The last part of this section is about comments. Tell students that comments are very helpful when working with more complex scripts. Comments will help them remember what each part of the script is for and are especially helpful if someone else has to modify the script. Encourage students to use comments in their scripts. You may also want them to add their names to the scripts using comments. 
Writing ActionScript Code

This section discusses the format and syntax of ActionScript code. Students should understand the importance of using the correct syntax when writing scripts. They should understand that if a keyword is misspelled or is written with the wrong letter case Flash will not understand it. Encourage them to use the Actions toolbox to add the code to the Script pane. When actions, event handlers, and functions are added using the toolbox, Flash will also add the necessary parentheses and curly braces. Once they get more experienced at writing ActionScript, they can key in the scripts manually. Also, remind them to use the Check Syntax button each time they create or change ActionScript code. Review the example shown in Figure 8-6. Also, remind students that the placement of a script depends on when it is going to be executed. Some scripts are place on button instances while others are placed on particular frames. Students should always check to make sure they are adding the script in the right place. They should check the Actions panel title bar as shown in Figure 8-7 to see where the script is being created. 
Exploring ActionScript Examples 

By following the steps starting on page 384, students get a chance to review an example of a document that has ActionScript code. The specials.fla file shown in Figure 8-8 has two buttons. The scripts assigned to these buttons control which frames are played. One of the scripts is shown in Figure 8-9. This script is a good example to discuss with your students. In doing so, be sure to explain the purpose of each part of the script in each button. Highlight the following key points.

· The scripts are assigned to button instances so the code is within the on event handler. Point out the order of the curly braces. Indicate which curly braces are paired together. 
· Explain how the if else statement is used. Point out the structure of this statement as shown below.

if (condition) {


statement(s) to execute when condition is true;


} else {


Statement(s) to execute when condition is false;


}

· The condition that is checked in the example of Figure 8-9 is whether the Timeline’s property _currentframe is not equal to 6. The _currentframe property represents the frame number that the playhead is currently on. In this case, the not equal (!=)operator is used to check if the playhead is not on Frame 6. 
· If the playhead is not on Frame 6 (the condition is true) then the nextframe() function is called. This function advances the playhead to the next frame in the Timeline. If the playhead is on Frame 6 (the condition is false) then the playhead is advanced to Frame 1 which is the frame labeled as Start. 
· Frame labels are used. These are defined in the Labels layer and entered in the Property inspector. Point out how the labels are used with the gotoAndStop() function.

Another example students should explore is the ballsample.fla file on pages 386 and 387. The script for this file is shown in Figure 8-10 as displayed in the Movie Explorer. Be sure to review the explanation of the code found on page 387. Discuss each line of the code and make sure students understand how the ActionScript code causes the basketball to move across the Stage. Students get a chance to modify the code on page 388 to include the _y property of the basketball instance. 

Quick Quiz

1. An operator is a statement that is used to assign a value to a variable. True/False? (Answer: False)

2. A comparison ________ is used in conditional statements. (Answer: operator)

3. The ________ comparison operator is used to test for equality. (Answer: d)

a. +=
b. =
c. !=
d. ==
Linking to Web Sites Using the getURL() Function
This section introduces the getURL() function which is used to create links in the Flash document. Review the format of the function and explain the argument options listed on page 389. These options affect how the Web site is displayed in the browser window. Be sure to reinforce the discussion starting at the bottom of page 389 and continuing on to the next page about using the _blank option to avoid confusing the viewer. Relate this back to the discussion of how a Flash Web site is displayed within one HTML document. The steps starting on page 390 have the students create links to sports Web sites. The link is created as a button. The button is created from a text block. Remind students why it is important to add a rectangle to the Hit state of the button as shown in step 6 of page 391. 
Students then add the getURL() code to the button to make it link to the appropriate Web site. Review Figure 8-13 and make sure students enter the code carefully. Starting on page 393, students create two more buttons similar to the first one. They also add a message to alert the site visitor that when a button is clicked a new browser window will open. Remind students about the importance of making the navigation system as user-friendly as possible. 
Creating an Input Form

Discuss how input forms are used to gather data from a site visitor. If possible, demonstrate some Web sites that have input forms based on Flash. The following is one example of a Flash-based input form. 
· http://www.broadmoor.com/ - Click the Reservations link
Using Dynamic and Input Text
To create a form, students will need to use dynamic and input text fields. Remind students that the text fields they have used so far are static text fields. Static text fields display text which cannot be changed once it displays in the Flash Player. Dynamic text fields are based on the value in a variable. The value displayed in a dynamic text field changes whenever the value in its associated variable changes. Dynamic text fields can be used to display the result of a calculation. Be sure to review how to create a dynamic text field using the property inspector. Also review the options for a dynamic text block as shown in the property inspector in Figure 8-15. 

Input text fields allow values to be entered by a site visitor. These values are assigned to a variable associated with the input text field. The variables can then be used as part of a calculation and the results displayed using a dynamic text field. 

Creating the Team Jersey Cost Calculator Page

In this section, students create a Flash document using input and dynamic text fields which will be used as an input form. The form will allow values to be entered that will determine the cost of team jerseys. ActionScript is used to calculate the cost of the team jerseys based on the values.

Students start with a partially completed input form (Calc.fla) and complete it by creating the text fields first. The input text fields are listed below along with comments about how the fields are used.

· Type of jersey- variable name: JerseyType; used to accept a value of 1 or 2. An if statement will be used to determine which value was entered. Based on the value (1 or 2), either 10 or 12 will be assigned to a variable named Price which represents the cost of the jerseys.
· Include player names - variable name: PlayerNames; used to accept a value of Y or N. An if statement is used to determine which value was entered. If the value is Y then 1.50 is added to the value in the Price variable for the cost of the jersey.
· Number of players - variable name: NumberOfPlayers; used to accept the number of players. 

· Number of coaches - variable name: NumberOfCoaches; used to accept the number of coaches. 

The dynamic text field and comments about it are listed below.

· Total cost – variable name: TotalCost; used to hold the result of the calculation. The resulting value is displayed in the dynamic text box.
Once the text fields are created, a button needs to be added that the user will click once the values are entered into the input text fields. This button will contain the ActionScript code that uses the values entered into the input text fields and will calculate the total cost for the team jerseys. This total cost is displayed in the dynamic text field. 
The following are some key points to discuss with your students about the script.
In the following if statement, the value in JerseyType is compared to the number 1. The comparison operator used is == which represents equality. Values entered into an input text box are considered string data and not numeric data. This means that when comparing the value to the number 1, the number 1 must be placed in quotes. If the value in JerseyType equals the value 1, then the 10 is assigned to the Price variable. Otherwise, 12 is assigned to the Price variable. This script does not check to see if the value 2 was entered. It just assumes that if it is not equal to 1, then a 2 must have been entered. You may want to explain to students that this statement could be rewritten to also check for the value 2. 

if (JerseyType == "1") {



Price = 10;


} else {



Price = 12;


}

The following if statement uses the Or logical operator, represented by ||. Explain how there are actually two conditions that are being checked here. One condition is to check if a lowercase “y” was entered. The other condition is to check if an uppercase “Y” was entered. If either condition is true, then the value in Price is incremented by 1.50. Note the use of the += operator. This is that same as Price = Price + 1.50, which means add 1.50 to the value in the variable Price and then assign the result back to the variable Price. 
if (PlayerNames == "Y" || PlayerNames == "y") {



Price += 1.50;


}
In the following statement, the values entered for the number of players and the number of coaches are added together. Explain the need for the parseInt() function. Remember that data entered into an input field is treated as string data. In order to use these values in a calculation, they have to be converted to numbers. The parseInt() function converts the string value into an integer value. 
NumberOfJerseys = parseInt(NumberOfPlayers)+ parseInt(NumberOfCoaches);

In this last statement the total cost is calculated by multiplying the number of jerseys by the price.

TotalCost = NumberOfJerseys*Price;

On page 402, students get to test the input form to see if the calculation works correctly. Be sure students try various combinations of input values to see how the cost changes. 
Quick Quiz

1. Dynamic text is used to allow the user to enter text into the text block. True/False? (answer: False)

2. The ________ name of a dynamic text field is used in ActionScript code to assign a value which is then displayed in the text field. (Answer: variable)

3. To display a border around a dynamic text field, select the ________ button in the Property inspector. (Answer: d)

a. Edit Character Options 
b. Display Border for Dynamic Text 
c. Render Text as HTML 
d. Show Border Around Text 
Using a Flash Preloader 
A common element of Flash Web sites is the use of a preloader animation or message that displays while the Flash SWF file content is downloading. Review how files that are part of a Web site have to be downloaded from a Web server to a client computer. Explain that this includes SWF files. Also explain that since the Flash Player starts to play the initial frames of a SWF file even while the rest of the file’s frames have not yet loaded, it is a good idea to include a preloader. This prevents the SWF file’s main content from displaying until it has completely loaded.

If possible, demonstrate several examples of preloaders from different Flash Web sites. Try the following Web sites.
http://www.miniusa.com 
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Creating the Preloader ActionScript

Explain the logic behind the preloader ActionScript. Review the pseudocode on page 404 to explain this logic. It is very important for students to understand this logic before working with the actual ActionScript code. 

Also, explain the use of the getBytesLoaded() and getBytesTotal() functions and how these are used. Stress to students that these functions will return values which are then assigned to variables. 
To explain how the preloader works you may want to demonstrate the Timeline as shown in Figure 8-23 (see below). Review the use of frame labels to specify where the preloader animation starts and where the rest of the content starts. Also point out where the ActionScript script is located. For the preloader, the ActionScript script is in Frame 2 of the Actions layer. 
[image: image3.emf]
Figure 23: Frame labels
Review the following main points of the script for the preloader. 
The first two lines use the getBytesTotal() and getBytesLoaded() functions to retrieve how may bytes the SWF file has and how many of those bytes have been loaded. These values are assigned to variables. 
totalBytes = getBytesTotal();

loadedBytes = getBytesLoaded();

To make the preloader animation correspond to the amount of content loaded, the width of the green bar is changed based on how much content has been loaded. This is accomplished by the following statement. A percentage of how much has been loaded is calculated by dividing the loadedBytes value by the totalBytes value. This percentage is then multiplied by the value that represents the width of the rectangle, loadBarRect._width (recall that _width is a property of the rectangle movie clip). The resulting value is used to change the width of the green bar (which is actually a rectangle) represented by loadBar._width. As the loadedBytes increases, the percentage loaded also increases and as a result, the width of the green bar increases. Point out that this is an example of using ActionScript to change the property (_width) of a movie clip (the green bar) while the SWF file plays.
loadBar._width = loadBarRect._width*(loadedBytes/totalBytes);

The if statement compares the values in the loadedBytes and totalBytes variables to see if they are equal. If they are equal, that means all of the content has been loaded and the playhead can be moved to the first frame of the content which is labeled “Start”. Otherwise, the content is not finished loading and the playhead should go back to the first frame, which is labeled “Preload”. 
if (loadedBytes == totalBytes) {



gotoAndPlay("Start"); 


} else {



gotoAndPlay("Preload");


}
Starting on page 406 students get to create the preloader animation. They start by opening a revised version of the Main.fla file and then create movie clips of the rectangles that will be used for the preloader animation. Be sure to remind students that they must assign names to the instances of the rectangle movie clips. These names are used in the ActionScript script and must match the assigned names. The names are assigned in steps 6 and 8. The ActionScript script they are to type is shown in Figure 8-27. Remind students that the letter case is important. If they are not consistent with how they name the instances and the names used in the code, the preloader animation will not work correctly. 
Steps 12 and 13 on page 409 explain how to simulate downloading at various speeds. Review these download settings and explain why it is necessary to use them. 
Completing the Actions for the Jackson’s Sports Web Site

Finally in the last section of this tutorial, students add the necessary ActionScript code to the Resources and Calculate buttons in the Main.fla document. They use the loadMovieNum() function to load the corresponding SWF files into level 1 of the Flash Player. This is the same code they have used before for the other buttons that load SWF files. 
Quick Quiz

1. The getBytesLoaded() function is used to determine how many frames of the SWF file have been loaded. True/False? (answer: False)

2. To change the width of the loadBar movie clip instance, you change its ________ property. (Answer: _width)

3. The ActionScript code used to move the playhead to a frame labeled “Start” is ________. (Answer: b)

a. goto(“Start”)
b. gotoAndPlay(“Start”) 

c. movePlayHead(“Start”)
d. StartPlayhead(1) 

Key Terms
	Term
	Definition

	Object 
	An element in Flash that has properties or characteristics that can be examined or changed with ActionScript.

	Properties
	Characteristics of an object such as its width and height.

	Dot notation
	Notation used in ActionScript code to link an object name to its properties and methods.

	Action 
	A statement instructs the objects in a SWF file to do something.

	Functions
	Blocks of statements that process information and return a value or perform some action.

	Call 
	The act of executing a function from different parts of the script in which it is defined.

	Arguments
	The values sent to a function. Also called parameters and are enclosed in parentheses.

	Methods
	Functions which are specific to a particular object. They are built-in capabilities of the object that perform certain actions or respond to certain events.

	Variable 
	A container that holds data while a SWF file is playing.

	Keyword 
	A word or phrase that already has a specified use or meaning in ActionScript and cannot be reused in another context in a statement.

	Expression 
	A statement that is used to assign a value to a variable.

	String data
	A series of characters, such as letters, numbers, and punctuation, which is always enclosed in quotation marks.

	Numeric data
	A number or numbers that are not enclosed in quotes.

	Operators
	Used in expressions to tell Flash how to manipulate the values in the expression.

	Assignment operator
	An operator used to assign a value to a variable. 

	Arithmetic operator
	An operator such as +, -, *, and /. These are used to indicate addition, subtraction, multiplication, and division, respectively.

	Comparison operator
	An operator used in conditional statements.

	Conditional statement
	Statement in which one value is compared to another. Different actions may be taken based on the result of the comparison. 

	Comments
	Notes within the ActionScript code that explain what is happening.

	Syntax 
	Rules that must be followed to write correct ActionScript code.

	Frames
	Split the browser window into more than one window and allow you to display several Web documents at one time.

	Input form
	Allows the user to enter data into text boxes. The data can then be submitted for storage and processing on a Web server.

	Pseudocode
	An expression of programming logic using English sentences.

	Client computer
	A user’s computer on the Internet.

	Kilobyte 
	Approximately 1000 bytes.

	Byte 
	Equivalent to one character of information.

	Streaming
	Means that as a file is downloading over the Internet, the initial content can start playing while the rest of the content continues to be downloaded, which means the wait time for the user is reduced.

	Preloader 
	A short animation or message located in the first few frames of a Flash file.


Preloader content indicated by gray frames (Frames 1-4)





Web site content is in Frame 5





Preloader examples





Preloader ActionScript code in Frame 2
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