
Methods (again), Objects, and Parameters
We have already had some experience creating methods in lab 1.  To refresh your memory, a method is a code sequence that belongs to a particular object.  The code sequence is given a name.  We create methods for code sequences we may want to have an object do again and again. For instance, we may want to make a “walk” method for a zombie object because the sequence of instructions for making a zombie walk is something we may want the zombie to do over and over again.  So we create a method, with a sequence of instructions specifying how the zombie will walk, then we name the sequence “walk”.  Once we’ve done that, whenever we want the zombie to walk, we just have to use the zombie’s “walk” method and we don’t have to rewrite all the sequence of steps.  
Here are the steps required to create a method:
In general, to create a new method for the object, execute the following steps:
1. Select the object for which you want to create a new method.  The object is selected by clicking on the object under your world (in the upper left window).  If the object isn’t there, you may not have added it to your world.  In that case you’ll have to click the  “Add Objects” button below the view of the world you’re creating and add the object you want in your world.
2. Select the “methods” tab under the object’s details (the window on the left side below the world window).  
3. Select the “create new method” button near the top of the “methods” tabbed window.
4. Create your method by giving it a name. Now a new tab should be visible in the editor area (the center area) with the name of your object.method  in the tab.  If that is not the selected tab, click on the tab with your new object.method’s name on it.
5. Add actions to your method so your method has the object doing what you want it to do.
6. Once the method is created, you can use it like you use the other predefined methods, by dragging and dropping it into the editor area into the algorithm (or script) you’re creating.
Let’s create a method.  
1. Open Alice.  Create a new world with grass.  Add a Kangaroo to the scene.
2. Create a new method for the kangaroo.  Call it jump.
For this method, we want the kangaroo to move up 1.5 meters, then forward 1 meter, and then down 1.5 meters.  So we’ll need to use the “Do in order” control over instruction order.  In addition, we want the kangaroo’s legs to move in synch with the movements.  Specifically, when the kangaroo is moving up 1.5 meters, we want his right leg and his left leg to turn forward .1 revolution.  Then when the kangaroo is moving forward 1 meter, we want the kangaroo’s left and right leg to turn backward .2 revolutions.  And then when the kangaroo moves down 1.5 meters, we want the left and right leg to turn forward .1 revolution again.  Thus inside the Do in Order sequence control, we want 3 Do Together sequence controls, with the first having the kangaroo moving up and the appropriate leg movements, the second having the kangaroo moving forward accompanied by the appropriate leg movements, and the third having the kangaroo move down accompanied by the appropriate leg movements.  
3. In the new jump method, add the instructions specified above to make the kangaroo jump with leg movements.
4. Save your world.  Call it jumpingworld.  Notice that, while you’ve created a method for jumping that your kangaroo instance can now do, in your world animation there’s no instructions or methods called.  That means that when you hit the “play” button, nothing should happen.  The “play”  button plays the world.myfirstmethod code, and only that code.  
5. So in order to test our new kangaroo.jump method, we’ve got to go back to the world.myfirstmethod tab.  Make sure the kangaroo object is selected.  Drag the jump method into the world.myfirstmethod instruction area.  
6. Now hit play.  Does the kangaroo jump in a way that you like?  If not, feel free to tweak until you are satisfied.
Currently this jump method you created is only available for this particular kangaroo instance that is in your current world.  Well, that was a bit of work!  And it seems that we might want other kangaroos that can jump, yet it also seems like a lot of bother to have to rewrite the jump method for every  kangaroo we want to jump.  So what can we do?
We can save this kangaroo object as a new class.  Then we can add instances of our new class to our world, and each instance will have all the methods (in this case the jump method) that we created for our jumping kangaroo.
7. In the objects window (upper left), right click on the kangaroo object.  You should get a drop-down menu, the bottom option being “save object…”
8. Click the “save object…” option.  
9. A Save Object dialog box should pop up.  Under “Save in:” navigate to a place you’d like to save your new kangaroo class.  Under File Name, change Kangaroo.a2c to JumpingKangaroo.a2c . Hit 
“Save”.
That’s it!  You’ve just created a new class, called JumpingKangaroo, and that class has all the methods of the kangaroo class and your brand new jumping method.  Wanna see?
10. Open a new world, with grass.
11. Instead of adding objects like we’ve done in the past, this time click on “File” (Top left).  
12. On the drop-down menu, select “Import”  An Import pop-up box should pop up.
13. Under “Look In:” navigate to where you saved JumpingKangaroo.a2c.   Then click on JumpingKangaroo.a2c and select “import”.
14. In the World Objects window (upper left), select the kangaroo object you just imported.  Do you see the jump method?
15. Move the kangaroo somewhere other than where it currently is.
16. Repeat steps 11 – 13 twice to add 2 more JumpingKangaroo objects to your world.  
17. Make sure the kangaroos are properly spread out.  
Your turn:
You should currently have open a world with 3 JumpingKangaroos.  Position the 3 kangaroos at various places in your world.  Now write a program.  The program should work as follows:  the first kangaroo should go over to the second kangaroo and jump over the second kangaroo (you do this as follows: Have the kangaroo turn to face the second kangaroo (under the kangaroo’s methods) and then move to your first animal by using kangaroo.move toward 1 meter, kangaroo2.  Then replace 1 meter with kangaroo.distance to kangaroo2, then click the drop-down arrow to the left of kangaroo.distance to kangaroo2 and select “math”, then select kangaroo.distance to kangaroo2 -1, and then replace the 1 with kangaroo2’s width.  You’ve done something similar in Alice Lab 3 (under squirrelifelse, steps 7-11)  so if these directions are not detailed enough, go over your previous lab.
Next the second kangaroo should go over to the third kangaroo and jump over the third kangaroo. 
Save as JumpingKangarooWorld for turning in.
Your Turn (2): 
Create a new world with grass place any one of the people objects in the world.
You are going to create a running method for whatever person object you place in your world.  This is not as straightforward as it seems.  First, You want the object’s right leg to turn backward .15 revolutions (under more, select style = abruptly) and you want the left leg to turn forward .15 revolutions (style = abruptly).  That’s the start.  Then you want the right leg to turn forward .3 revolutions (style = abruptly) and the left leg to turn backward .3 revolutions (style = abruptly) together.  Finally you want the legs to return to the original position, so you want the right leg to turn backward .15 revolutions and the left leg to turn forward .15 revolutions (both styles = abruptly) together.  
All of this should give you one complete step in a run.  But the person object should move forward as s/he makes that complete step, so together the person object should move forward  2 meters over the duration of 3 seconds (style = abruptly) while the person makes a step.
And finally, most people don’t run one step.  They run a bunch of steps, so the whole thing should be in a loop.
Thus the algorithm for this person’s method is as follows:
Loop 2 times (I picked 2 for now):
	Do Together:
		move forward 2 meters over 3 seconds
		Do in order:
			Do Together
right leg turn backward .15 revolutions 
left leg to turn forward .15 revolutions 
Do Together:
right leg to turn forward .3 revolutions 
left leg to turn backward .3 revolutions 
Do Together:
 right leg to turn backward .15 revolutions 
left leg to turn forward .15 revolutions 
To test your object’s running method, click on world.myfirstmethod and add the person object’s running method.  Hit play.  Does it look like the person is sort of running and moving forward?
Save your world as PersonRunningWorld to turn in.  
Now (following steps 7-9 above), Save your object as runningperson.  Now you should be able to create other people who have available to them the running method you just created.
Extra Credit (5 pts) Modify the method so that the arms move in conjunction with the legs (e.g., as the right leg moves forward, the left arm moves back, etc.)  Save the method and object so that your runningperson’s method has moving arms and legs. Update the personrunningworld (recreate it with a runningperson with both arms and legs moving).

Parameters:
In the above exercises, you created a method that allows kangaroo objects to jump 1.5 meters high.  However, what if you want the kangaroo to jump different heights, depending on how high the object it encounters is.  We can do that by creating a parameter.  A parameter is a value that varies, depending on what we set it to.  When you make the function kangaroo.jump happen, you send in a value of the height you want the kangaroo to jump.  The parameter is what holds that value.  So, for instance, if I wanted the kangaroo to jump the height of a husky, when I call kangaroo.jump, I’d say kangaroo.jump heighttojump=husky’s height.  The heighttojump is the parameter that holds the value that tells the kangaroo how high to jump.  
It may help to see this in action:
Step 1: Create a new world with grass.  Import a jumpingkangaroo (a kangaroo with the jumping method you created in the first exercise).  Add 2 other animals other than kangaroos to your world. Don’t add birds – stick with ground animals. I will call these two animals your first animal and your second animal because I don’t know what animals you picked. Make sure all three are positioned a distance apart from each other.
Step 2:  Make sure the kangaroo object is selected.  Click on the methods tab under details.  Click edit next to the jump method (the jump method you created earlier).  It should appear in the method editing window.
Step 3:  On the right side of the methods editing window, there is a “create new parameter” button.  Click on this.  Select “number” and name the parameter “heighttojump”.  Click OK.
This \is the parameter that is going to hold the value (a number) of how high the kangaroo needs to jump.  So we need to make sure that when the kangaroo move up (and then later back down (because what goes up must come down) it moves up the value inside of the parameter “heighttojump”.
Step 4:  One of the first instructions in the jump method should be kangaroo move up 1.5 meters.  We’re replacing the 1.5 meters with the parameter “heighttojump”, so from the top of the method in the methods editing window(next to kangaroo.jump), drag down heighttojump and place it over 1.5 meters.  The result should look like this:
[image: ]
Step 5: Repeat this process for when the kangaroo moves down: replace kangaroo.move down 1.5 meters with kangaroo.move down heighttojump meters.
Step 6: Save your world as JumpingWorld2.  
Step 7: Click on the world.myfirstmethod tab.  
We’re now going to write an algorithm in which the kangaroo turns toward your first animal, goes to it, then jumps over it by jumping just the animal’s height + .1 , and then turns toward the second animal, goes to it, and jumps over it by jumping just that animal’s height + .1.
Step 8: Have the kangaroo turn to face your first animal (under the kangaroo’s methods) and then move to your first animal. (Using kangaroo.move toward 1 meter, your first animal.  Then replace 1 meter with kangaroo.distance to your first animal, then click the drop-down arrow to the left of kangaroo.distance to your first animal and select “math”, then select kangaroo.distance to your first animal -1, and then replace the 1 with your first animal’s width.  You’ve done this before in Alice Lab 3 (under squirrelifelse, steps 7-11)  so if these directions are not detailed enough, go over your previous lab.
Step 9: Under the kangaroo.move instruction, drag the kangaroo.jump method.  It should ask you for a number to set heighttojump to.  For now select 1.
Step 10: Click on your first animal object.
Step 11: Select the functions tab (on the left).
Step 12: Under size, locate your first animal’s height.  Drag that over heighttojump=1 (so it now says “heighttojump = subject = your first animal’s height).
Step 13: Next to height, click on the drop-down arrow.  Select math, then your animal’s height +, and then other.  Type in .1 .
Step 14: Repeat steps 8-13, replacing the first animal with your second animal.
Step 15: Save your world.  Play it.  The kangaroo should jump only the height of the animal it has encountered for both of your animals.
Parameters (again).
Step 1: Create a new world with 1 runningperson object (from exercise 2).  
Step 2: In your new world, make sure the runningperson object is selected.  Click on the methods tab under details.  You should see a running method (you created earlier).  Click the edit button.
Right now the loop represents one complete step cycle – one leg goes forward and the other goes back, then they reverse and the first leg goes all the way back and the second comes all the way forward in a step, and then both legs return to the center.  This is one complete step.  So  if you have a loop of 5, your person runs 5 steps.  If you’ve got a loop that loops 7 times, the person runs 7 steps.  Right now you’ve got the person always running 2 steps, but this is something that we might want to vary.  So this is a good number to make a parameter.
Step 3: In the method editing window, click on the “create new parameter” button on the right.  Select “number” and name the parameter “numsteps”.  Hit OK.
Numsteps will hold the number of steps, so we want this to be the number of times the loop loops.
Step 4: Drag numsteps from the top of the methods editing window and place it over the 2 next to Loop 2 times.
Step 5: Save your new world as EnduranceWorld.  
Step 7: In the methods editing window, click on the world.myfirstmethod tab.
Step 8: Click on the runningperson object.  Select the methods tab under details.  You should see the running method.  Drag the running method into the methods editing window.
Step 9: For the numsteps dropdown selection, choose 4.  
Step 10:  Play.  The running person should run 4 full steps. (if the person runs off screen, you may want to reposition him/her at the very edge and try again.)
What if we want another person to run a different distance?
Step 11: Click on the runningperson object.  In the objects window (upper left), right-click on the runningperson object.  Choose save object, then save the object as runningperson2.
Let’s add another running person.
Step 12:  Under File, select import, then locate and import a runningperson2.
Step 13: reposition the second runningperson somewhere other than where the first runningperson is.
Now let’s have both runningpeople run simultaneously, each running a different number of steps:
Step 14: In world.myfirstmethod, drag “Do Together” into the method editing window (it doesn’t matter whether it’s below the runningperson.running instruction or not because we’re going to move this instruction).
Step 15: On the left side of the runningperson.running instruction, click and drag it into the Do Together control statement.
Step 16: Click on the second runningperson and make sure the methods tab is selected in the details area.  
Step 17: Drag the running method into the Do together control statement in the methods editing window.  For numsteps, select 6.  
Step 18:  Save your world and play it.  The first runningperson should run 4 steps, and the second should run 6 steps.
Your Turn:
You want to create a jumpingjack method for a person object, then save it and have more than one jumpingjack person doing different numbers of jumping jacks.  This will involve creating a world with a person.  Then creating a method for that person in which the person does one complete jumpingjack.  The jumpingjack should be placed inside a loop, originally set for 1.  Then add a parameter to the method.  The parameter should be a number, called numjumpingjacks, and should be dragged over the 1 in the loop.  Now save the jumpingjack person  as an object.  Now add another jumpingjack person to your world, and make your first jumpingjack person do 8 jumpingjacks, and the second jumpingjack person do 11 jumpingjacks.  Save as ExerciseWorld.
To Turn In:
1. JumpingKangarooWorld 
2. PersonRunningWorld 
3. JumpingWorld2
4. EnduranceWorld 
5. ExerciseWorld
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