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When we ended the last lesson (More Objects, I Want More!) we finished making a custom class for an 

entity (in this case a ball) in our game.  One of the advantages of doing this is it makes it much easier to 

create and manage multiple copies of the entity.  For example, at the end of the lesson we quickly added 

one more ball to the program with just four lines of code. 

What if you wanted 20 or 30 balls on the screen?  Okay, that’s a lot of balls, probably wouldn’t have that 

many balls in a game.  What if our sprite represented a bullet?  I’m sure it’s reasonable to expect there could 

be 20 or 30 bullets on the screen at once. 

How would you do this?  Well hopefully you remember an earlier lesson titled Dynamically Creating Controls 

in which we learned how to make PictureBoxes (an object) dynamically.  The core idea of how to put those 

20 or 30 (or 200 or 300) bullets on the screen and manage them is captured in that lesson.  If you haven’t 

done that lesson (or don’t remember it), go back right now and do it…I’ll wait right here.   

Okay, you’ve refreshed yourself on the Dynamically Creating Controls lesson and have seen how we can use 

an array to hold dynamically created sprite objects.  Let’s take the project from the last lesson (More 

Objects, I Want More!) and modify it to use the array and dynamic object creation technique to put 20 balls 

on the screen.   The basic steps are: 

1. Create a field to hold the array of Balls 

2. In the Form1 constructor: 

a. Create the array itself 

b. Fill it with new ball objects 

3. In the refreshTimer_Tick() method, move every ball in the array before calling Invalidate() 

4. In the Form1_Paint() method, draw every ball in the array 

Here we go… 
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Step 1: Create a field to hold the array of balls 

First we’ll delete the two individual ball fields, then we’ll add the new array of balls field 

 

Step 2: In the Form1 constructor, create and fill the array 

Don’t get confused: in step 1 we created the field that will hold the array.  We haven’t created the array 

itself yet.  Think of the field as a reference to the array.  When we created the field, we created the 

reference, or handle that we will use to access the array.   

Here we create the actual array itself and connect it with the reference (field): 
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Step 2 cont: … fill the array 

We now have the array, let’s create the 20 balls and save them in the array.  The brute-force way to do this 

would be to, by hand, one at a time create all 20 balls and put them in the proper slot in the array.  That 

would take 20 lines of code.  I suppose you could do that … but what if you wanted 100 or 200 or more 

balls?  Yikes, you’d have one line of code per ball!  Ah, let’s NOT do that! 

This is exactly what loops are made for.  Let’s create a loop that fills every slot in the array with a new ball.  

Now we DON’T want to write our loop like the following: 

 

Why?  What’s wrong with it?  Well technically, nothing … that code will work.  It starts at index 0 and runs to 

19 (one less than 20) which hits every slot in the array.  The problem is a little more subtle and boils down to 

this basic rule: rarely if ever should you use hard-coded numbers.  Why?  Because hard-coded numbers are 

an error just waiting to happen.  If you notice, the number 20 is repeated twice above.  If you want to have 

50 balls instead of 20, you have to change both places.  But, you say, they’re right next to each other; I’d 

never miss the 2nd one!  Well first, yes you will … at some point or another you will miss the 2nd.  And even if 

you never miss the 2nd, you will very likely have the same loop in other places in the code (and we’re going 

to have 2 more of these loops elsewhere before we’re done), and I GUARANTEE that you WILL miss it in one 

of those. 

Actually, because arrays know/remember how big they are, there is no reason at all to use hard-coded 

numbers other than the one line of code where you create the array.  All you have to do is politely ask the 

array how big it is and it will tell you!  Here is how you should do it: 

 

The beauty of this is if we now want 1000 balls, you only have to change the one line of code (the line where 

the array is created) and everything else will work unchanged! 
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Step 2 cont: … fill the array 

Now we need to fill the array with new balls: 

 

Here we’ve added a line of code in the loop to: 

 create a new ball … the new Ball() part …  
 and put it in a slot in the array … the balls[i] = part 

Hmm, we have a red squiggly line under the “create a new ball” part.  Why?  Well the Ball() part is actually a 
call to the Ball class constructor.  We did write a constructor for our Ball class but it’s slightly different isn’t 
it?  It requires that we pass two parameters (2 ints) that are used to position the ball on the screen, i.e. 
become the ball’s location. 

On line 26 above we have the comment that’s left over from our prior version of the program in which we 

placed the first ball in the center.  That won’t really work here will it?  We don’t want all 20 balls piled up on 

top of each other in the center of the screen. 

What would be cool is if we randomly placed the balls on the screen.  If you don’t remember how to create 

random numbers, go back and review the Randomness lesson.   
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Step 2 cont: … randomly place the balls on the screen 

The Ball constructor we wrote looks like this: public Ball(int x, int y) 

If you recall in our last lesson we placed two balls on the screen: one in the center and the 2nd at the 
coordinates (25, 100).  The code to place the 2nd ball was: ball2 = new Ball(25, 100); 

To place a ball on the screen in a random position we need to generate 2 random numbers: an X coordinate 

and a Y coordinate.  The trick is both need to be … duh … on the screen.  The X coordinate must be a number 

that falls between the left and right edges of the screen.  The Y coordinate must be a number falling 

between the top and bottom edges.  We know the left and top edges are at coordinate zero.  The right edge 

is at ClientRectangle.Width and the bottom is at ClientRectangle.Height. 

First we need to create a random number generator (we’ll hold it in a field and create it in the Form1 

constructor).  Next we need to use it in the loop to generate an X and Y in the appropriate ranges.  Then we 

pass the X and Y to the ball constructor: 
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Step 3: In the refreshTimer_Tick() method, move every ball in the array before calling Invalidate() 

We have now successfully created and placed the balls on the screen in random locations, saving each ball in 

an array. 

Next we need to move each ball.  We’ve been doing the move operation in the refreshTimer_Tick() method.  

Remove the old move commands for the two balls (which no longer exist) and replace it with a loop that 

runs through the balls array and in the loop call the Move() method for each ball. 

 

Quick pop quiz: can you tell me why on line 50 (where we are calling the Move() method for the ball) are we 

passing the ClientRectangle to the Move() method? 

Answer: because when we wrote the Ball class Move() method, we realized that in order to bounce the ball 

off the edges of the window, we needed to tell the Move() method where the edges of the window are.  The 

simplest way to do that was to pass in a Rectangle that defined the bounds of the window (or box the ball is 

living in if you want to put it that way). 
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Step 4: In the Form1_Paint() method, draw every ball in the array 

This step is very similar to step 3 … we just need to add a loop to the Form1_Paint() method that calls the 

Draw() method for each ball.  We can just copy the loop code from the refreshTimer_Tick() method and 

change the method call line: 

 

Build and run … you should see 20 balls moving around the screen, bouncing off the edges of the window: 

 

Now for a quick test: can you modify the program to put 100 balls on the screen?  How many lines of code 

do you have to change? 

Answer: one line of code … the line of code in the Form1 constructor that creates the ball array … change 20 

to 100.  Rebuild and run … magic!  There are now 100 balls moving on the screen!  The power of objects and 

arrays! 

Let’s get a bit crazy… 

  



Putting Tons of Sprites on the Screen 

Page 8 of 8 
 

With just a few very simple changes/additions, we can have a program that creates a very cool effect. 

First, change the number of balls created to 2000.  Yes, I said 2000.   

Next, in the Ball class, change the size of a ball to 5 x 5 (make it a good bit smaller). 

Then, in the Ball class, create a static field that will hold a random number generator.  Here is how: 

 

Why make it static?  Well that is a bit beyond the scope of where we’re at, but in a nutshell this allows all 

balls created to share the same random number generator which insures we get truly random behavior. 

Finally, in the Ball class constructor, initialize the dX and dY with random values in the range -15 to 15: 

 

Randomizing the dX and dY will randomize the movement of each ball.  Making the range of values wider 

will make it possible for balls to move faster.   

Build and run … it should have somewhat of a kaleidoscope feel to it with balls grouping together and 

moving in patterns. 

If you want it to run faster, you can tweak the refreshTimer interval … try setting it to 15. 

Have fun with it.  Some ideas are randomize the color of individual balls or have all balls oscillate in color. 


