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Lab – Creating Functions in Alice
Barbara Ericson

Vocabulary: Function, Return statement 
You have created methods in Alice and in Java.  Now you will invoke a function in Alice and learn how to create your own functions in Alice.  A function in Alice is a named block of code that returns a value.  It is similar to an Alice method, but a method in Alice doesn't return anything.  
A mathematical function takes input and returns output.  An example would be f(x) = x2.  When x is 3 the returned value from this function is 9.  
Open 06ToyballOverNet-V1.a2w.  The world has a method ballOverNet that should cause the ball to move up and over the net.  But, it has a problem.  Click on Play to see the current animation.  
What goes wrong? ____________________________________________________________________

To fix this notice that the axes that are embedded in the toyball show that the toyball's orientation is off (up isn't pointing up).  To fix this, right click on the toyball in the object tree, and click on methods, and orientTo, and select ground.  Notice that this fixes the axes so that up is correct.  Try to run the animation again (click on the Play button).  The orientTo method changes the axes for the current object (the toyball) to match the thing you are orienting to (the ground). 
Also notice that the ballOverNet method uses a function for determining the distance to move up.  It asks the tennisNet for its height using the getHeight() function.  This is similar to the Picture method getHeight().  In Java we have been writing methods that don't return any value (also called void methods).  But, methods in Java can also return a value.  Alice calls a named block of code that returns a value a function, and a named block of code that does not return a value a method.  Java just uses the term method and some methods return a value and some do not.  
Now it is time to write your own Alice function.  Open 06ToyballRoll-V1.a2w and edit the toyball's realisticRoll method.   This method is trying to make the ball roll realistically by having it move forward 1 meter while turning forward 1 revolution.  Click on the Play button.

Does the method work correctly? ______________________________________________________

The problem is that the move forward is dependent on the ball's forward direction and that keeps changing as the ball turns.   To fix this click on the down arrow at the end of the move and select "As Seen By" and then select "ground" (shown in the image below).  Now play the animation again.

[image: image1.png]public void realisticRoll () {

doTogether {
toyball - .move( FORWARD — , 1 meter — ); asSeenBy =Ground
toyball - turn{ FORWARD ~ , 1revolution —  ); more...




This works okay, but to make this a realistic roll the number of times the ball turns should be dependent on the distance the ball is moving and the circumference of the ball.  A smaller ball will turn more to travel the same distance as a larger ball (as shown below).  We can make a function that calculates the number of revolutions to make.  
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To create a new function click on toyball in the object tree and then on the "Functions" tab in the details window.
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  Then click the "create new function" button.  
A window will appear asking for the name and the type.  The type is the type of thing you want to return from the function.  In this case it is the number of revolutions which is a number. 
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When you click "OK' you will see:

[image: image5.png]public Number numberoOfRevolutions () {

(Do Nothing

return 1




The "return" keyword says to leave the method and return the following value.  This method by default returns 1. All Alice functions must have a return statement!  They can have more than one return statement.
We want to return the number of revolutions which is based on the distance to travel and the circumference of the ball.  We will add a parameter for the distance to travel (called distance).
[image: image6.png]public Number numberOfRevolutions ( Number (122 distance )

(Do Nothing

retun 1 ;




We can replace the 1 in the return statement with the distance by dragging the distance tile from the method declaration onto the 1.

[image: image7.png]public Number numberOfRevolutions ( Number (122 distance )

(Do Nothing

return distance — ;




The number of revolutions is the distance to travel divided by PI times the diameter of the ball (its width).
numRev = distance / (3.14 * width)
So first click on the down arrow after distance [image: image8.png]


 and go to the math category and select distance / other and enter 3.14.

[image: image9.png]public Number numberOfRevolutions ( Number (123 distance ) ¢

(Do Nothing

retum | ( distance — /344 )




Now pull down the arrow after the 3.14 and pick math and then * 1.  It really doesn't matter what number you pick since you are going to replace it with the width of the ball.
[image: image10.png]public Number numberofRevolutions ( Number ' [i23 distance ) {

(Do Nothing

retum | (distanco— /[ (313 [*1-) <))




Replace the 1 with the width of the toyball using the getWidth() function on the toyball.
[image: image11.png]public Number numberOfRevolutions ( Number (122 distance )

(Do Nothing

ren | ( distance — |/ {344~ * | subject=toyball2 -~ getwWidth) - )




Now modify the realisticRoll method to take a distance parameter and to call the numberOfRevolutions method.
[image: image12.png]public void realisticRoll ( Number |23 distance ) ¢

EldoTogether {
toyball -~ move( FORWARD — , distance meters —  ); asSeenBy =ground — more.

toyball - turn( FORWARD — , | toyhall.numberOfRevolutions ( distance =distance — )~ ); more...



 

Create a copy of the toyball and make it bigger and try the realisticRoll on it.  Turn in the modified Alice world.  






