Session 6. Fireworks

When someone finishes one of your levels, then they need some kind of reward. This makes them feel a sense of achievement (they deserve that after completing one of your mazes, right?) Currently the game flashes “Well done!” and shows their score. We can do better than that. Let’s give them some fireworks to celebrate!
Open the file Fireworks.java. Have a look through. It’s not that big. Look at the different parts of the code, split into sections called “methods”. Try to get used to understanding what each method does, even if you don’t understand the commands involved yet (you’ll pick those up the more you program).
There are two different things stored in the fireworks code – fireworks and particles. The actual fireworks themselves move up the screen and then explode into coloured particles! 
Here’s a list of all the methods and what they do. The methods sometimes have words like “private”, “public”, and “void” in front of them, but the actual method name comes just before the brackets.
  Fireworks(int s)


Creates variables
  private void init()


Initialises variables (gives them values)
  private void explode(int f, int ex, int ey)


Makes fireworks explode into particles!
  public boolean move()


Makes fireworks and particles move!

  public void paint(Graphics g)

Draws fireworks and particles to the screen

That’s all that’s involved! So let’s make some fireworks!
First of all we want to move fireworks up the screen. We do this by changing their y coordinate, in the “move” method. However, there’s going to be several fireworks, and we don’t want to have to type in every variable name for each one. So we use a “for” loop, to go through every firework and change its coordinate.

Search for:

  public boolean move()

  {

    // move fireworks and particles

Add the following:

    for (int f = 0; f < FIREWORKS; f++) {

      fireworkY[f] -= speed * 2;

    }

This makes fireworks move up the screen. We want to test this now – but do you really want to complete a level every time you have to test your fireworks? Since we’re the ones programming this, we can cheat. Open the file Level.java, and search for:
  private boolean complete = false;
Change this to true, meaning the level is recorded as being complete when you start the game! Now build and run your program, start the game, and the level will never be displayed. It will say “Well done! Score: 0”. Watch carefully for two red dots moving up the screen. They’re your fireworks…

…Not very impressive yet. They don’t explode – they’re duds! Exit the game and go back to Fireworks.java.
We want them to explode when they move half way up the screen. Move the cursor to the point shown above (where it says “you’ll need to add the explosion check here”). We want to check if the y coordinate (stored in fireworksY) is less than half way up the screen. The screen height is stored in Level.screenHeight. So half way is Level.screenHeight / 2. Add the lines:

      if (fireworkY[f] < Level.screenHeight / 2) {

        explode(f, fireworkX[f], fireworkY[f]);

This makes the fireworks explode by calling the “explode” method. Next add:
        fireworkX[f] = Level.screenWidth / 2 + random.nextInt() % (Level.screenWidth / 2);

        fireworkY[f] = Level.screenHeight + Level.screenHeight / 2 + random.nextInt() % (Level.screenHeight / 2);

      }

This initialises the firework in a new random position to start the process again. Save, build and run your program. The fireworks now move up the screen, and disappear when they get to half way. They then start again at the bottom of the screen, in a different place. This gives the impression of lots of different fireworks, but secretly we know that we’ve only needed to use two to get that effect!
So why aren’t they exploding? We’ve called “explode”. Unfortunately, “explode” isn’t a built in command. It’s just another one of our methods, listed above, and we’ll need to finish it off for it to work. Don’t worry, the hard part (the particle initialisation) has been done for you. We just need to choose some nice colours! Find the lines:

  private void explode(int f, int ex, int ey)

  {

    int color = 0x00000000;

    // choose a color for the firework explosion!

We want to choose a colour based on a random number, so add the lines:
    color = random.nextInt() % 3;

    if (color < 0) color = -color;

That picks a random number from 0 to 2, allowing three different colours! Now add the lines:

    switch (color) {

      case 0:

        color = 0x00000000;

        break;

      case 1:

        color = 0x00000000;

        break;

      case 2:

        color = 0x00000000;

        break;

    }

The “switch” command should be familiar to you now. It simply runs a different bit of code depending on the value of a variable – in this case depending on the random number chosen, which will either be 0, 1 or 2. Currently each bit of code is the same. Case 0, case 1 and case 2 are all followed by the line

color = 0x00000000

which is the colour black. (Note that colour is spelt using the American spelling. This is common in computer programming since it is consistent with a lot of built-in methods).
You’ll need to choose three colours, and then change the lines in your code to make those colours. So what do all those 0’s mean?

Each pixel on your computer monitor is made out of three components – Red, Green and Blue. These are the primary colours for light (not the Red, Yellow and Blue used in painting!) To represent a colour on screen, you choose the amount of red, green and blue to use. This can be represented as a number with two digits for each colour, in a form called hexadecimal (16 numbers for each digit, as opposed to standard decimal which is 10 numbers to each digit).

The “0x” just means the number is in hexadecimal form. The first two digits are the alpha channel (transparency) and are ignored here. The next two digits represent the amount of Red, the next two the amount of Green, and the next two the amount of Blue. Here’s a summary:
 0x  00 00 00 00
                Red  Green  Blue
Each number goes from 00 to FF, where 00 means zero, and FF means the highest amount of that colour possible. We use ABCDEF because we’re counting from 0 to 15 now, not 0 to 9, so the numbers go like this:

0 1 2 3 4 5 6 7 8 9 A B C D E F

Make the firework particles different colours by changing the lines above. What colours do you need to mix to get the colour you want? Experiment! Save build and run your program to try it out! What colour dots do your fireworks turn into? If they don’t always turn into coloured dots, then check that you’ve set all three of your colours, and none of them are black (in which case they won’t show up!)
Now we’ve got some fireworks that go up the screen, and turn into coloured dots when they get half way. The reason for that is the particles are all stuck in the same place – we haven’t made them move yet. Go back to your move method, and after the code you added (where it says “move fireworks and particles”) add the following:

    for (int p = 0; p < PARTICLES * FIREWORKS; p++) {

      particle[p][P_X] += particle[p][P_SX];

      particle[p][P_Y] += particle[p][P_SY];

      particle[p][P_SY] += (speed / 2 > 0) ? speed / 2 : 1;

    }

This makes the firework particles move! This should make it easier to see the colours too! Now the fireworks explode like a real display! Once you’re happy, open Level.java and set the value of this line:

  private boolean complete = true;
back to false, so the game begins as normal. You now have to earn your fireworks display by finishing the level!
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