Session 5: Powerups & High Scores
After session 4, the ghosts are showing intelligence! Things are getting tricky. Let’s help Pacman out by throwing in some powerups! By the end of this session you’ll have Pacman eating the ghosts, and have three powerups – 100 points, 200 points and a speed boost! You’ll also have a high score table to keep a record of Pacman champions!
In the original Pacman, there were pieces of fruit to collect to gain points, and some special dots lying around (usually in the corners of the maze) which would allow him to take revenge and eat the ghosts!

First off, we need to do some drawing. When the ghosts are vulnerable they show it by changing colour. Open up your ghost drawing in the ‘res’ folder (baddie1a.png) and change its colour (or change it in some other way!) Then save it as ‘baddie1c.png’ in the ‘res’ folder. Then change its colour again and save it as ‘baddie1d.png’, so it flashes between the two colours.

Now load those sprites into your program. Open Baddie.java. Find the lines

    // load the baddie sprites

    try{

      sprite1a = Image.createImage("/baddie1a.png");

      sprite1b = Image.createImage("/baddie1b.png");

      points = Image.createImage("/points100.png");

    } catch (IOException e) {

      System.out.println("Failed to load baddie image");

    }
Load your new sprites by adding the following after the ‘sprite1b’ line and before the ‘points’ line.

      sprite1c = Image.createImage("/baddie1c.png");

      sprite1d = Image.createImage("/baddie1d.png");

When it’s vulnerable, you’ll want those new images to display. Find the lines:

        // draw sprite at coordinates drawX,drawY

        if (frameCounter < 2) g.drawImage(sprite1a, drawX, drawY, Graphics.TOP | Graphics.LEFT);

        else g.drawImage(sprite1b, drawX, drawY, Graphics.TOP | Graphics.LEFT);

and change them to the following:

        // draw sprite at coordinates drawX,drawY

        if (Level.getEatBaddiesTimer() > 0) {

          if (frameCounter < 2) g.drawImage(sprite1c, drawX, drawY, Graphics.TOP | Graphics.LEFT);

          else g.drawImage(sprite1d, drawX, drawY, Graphics.TOP | Graphics.LEFT);

        }else{

          if (frameCounter < 2) g.drawImage(sprite1a, drawX, drawY, Graphics.TOP | Graphics.LEFT);

          else g.drawImage(sprite1b, drawX, drawY, Graphics.TOP | Graphics.LEFT);

        }

Now put some magic dots in the level that turn the ghosts vulnerable. Have a look at your level design. Where do you want to put them? What are the coordinates (see Session 2).

Open Level.java and go to your level code (search for the line ‘insert level code here’). Add the following to put the magic dots in the corners, or change the coordinates to put them elsewhere. For example data[1][1] refers to the top-left hand corner of the level, coordinates 1,1 (see the diagram in session 2).
        // set magic food

        data[1][1] = BLOCK_MAGIC_FOOD;

        data[11][1] = BLOCK_MAGIC_FOOD;

        data[1][14] = BLOCK_MAGIC_FOOD;

        data[11][14] = BLOCK_MAGIC_FOOD;
Now build and run your program. Collect one of the flashing dots, and watch the ghosts flash as they become vulnerable! Now eat the ghosts and score 100 points for each one! The effect will time out after a short while.

OK, now the other powerups. We’ll make three things, one item that is worth 100 points, one item that makes Pacman go faster, and one that is worth 200 points. Based on this, you should be able to make up your own ideas!

Start by drawing three items in an 18x18 pixel image (like when you drew Pacman and the ghosts). What do you want for 100 and 200 points? It could be some fruit like in the original Pacman, or it could be something else. What can you draw to represent the speed boost powerup? Save the images in the ‘res’ folder as ‘poweruppoints100.png’, ‘poweruppoints200.png’ and ‘powerupspeed.png’.
Open Arena.java and search for the line ‘make powerup appear’. Add the following:

                  level.getPowerup().setType(nextType);

                  level.getPowerup().setActive(true);
Build and run your program. Play for a while, and the first powerup should appear (100 points). Collect this, and the second powerup should appear (speed). Collect this and the 200 points powerup will appear.

High Scores

Great, you and your friends can now play Pacman, with the character and baddies you drew and the mazes you designed! But how can you prove you’re better than your mates? You need to be able to view the high score table!

Open the file Pacman.java. Search for the following:

        list = new List("Menu", List.IMPLICIT);

        list.setTicker(new Ticker("Welcome to Pac-Man!"));

        list.append("New Game", null);

This is the game menu. The word “list” is a variable name to store the menu. The first thing that is added to the menu is a “ticker”, which is scrolling text, saying “Welcome to Pac-Man!” Try changing that text to make it say your own welcome message. Build and run your program to see it work!

Currently the only option is “New Game” to start the game. Add the line:

        list.append("High Scores", null);
This adds the option to view the high scores from the game menu. The word “null” means there is no image associated with this menu item. Build and run your program. Select High Scores from the menu. You should see the high score table. Now play the game, score some points, reach “Game Over” and enter your name. Your score will be entered into the table and will be there next time you view the game, because the scores are saved. But where are they saved to? And what if someone else uses the same name to store the information?

Open the file HighScores.java, and search for the line:

  private String storeName = "pacman1"; // this needs to be unique to midlet suite

Change the name “pacman1” to something unique, and your scores will start afresh, stored under a new name.
Extension to session

The file HighScores.java deals with all the inner workings of the high score table. You can change the default names and scores in here. Search for:

  public HighScores()

  {

    scores = new int[10];

    names = new String[10];

    for (int i = 0; i < 10; i++) {

      scores[i] = 0;

      names[i] = "Anon";

    }

    load();

  }

Here all the scores are set to start at zero, with the name “Anon” (short for anonymous). Try changing the default score and name by editing these lines. Now make a top score by adding scores[0] = 1000; after the “for” loop (just before the “load()” command). The top score can be anything you want, but 1000 is used here as an example.

Note you’ll need to change the storeName again to start afresh with these default values. If you really want to overwrite an existing store, then look for the line

  if (!found) save(true);

This only saves the default scores and names if the file was not found. Change this to save the defaults regardless, build and run your program, then change it back again and build your program – you don’t want to overwrite with the default scores every time!
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