I. Executive Summary
Game genre 

Arcade shooter
Abstract of game story 

About 5000 years ago, approximately in the year 6007, the blue peaceful planet Octacron became a source of a global catastrophe.  Back then it was an industrial mining place for tricytreme – the most valuable mineral in the galaxy.  Nobody knows why tricytreme is so precious.  The historians presume that the residents of Earth stunned by tricytreme’s glowing beauty and gravity resistance (ability to levitate) inflated it’s prices for no apparent reason.  For a while ticytreme was used by Earthians in a jewelry industry, and soon it became the Earth’s only currency.  That is when the Tricytreme Rush began. The Marsians and Venetians soon followed the trend set on Earth. Billions of galaxy citizens received tricytreme mining licenses and took audacious trips to Octacron for teir vacations during mining seasons bringing back home small fortunes of tricytreme. Their joint mining efforts soon led to a global disaster.  The core of the Octacron was uncovered and the most dangerous living creatures in the galaxy were freed for the first time since the beginning of era – greedo beasts. As a part of their respiration process, greedos produce cosmic dust that destroys the global force of gravity.  If the amount of dust continues to increase, the planetary orbits will be altered and the entire galaxy’s life will come to an end.  The good news is that the greedos can be killed with a simple B92 laser blaster (which is a standard weapon on all modern galaxy patrol ships).  Now millions Galaxy Guard army’s ships patrol the orbits of every planet on a daily basis.  The brave soldiers spend countless hours hunting down the greedos and destroying them one by one, trying to save the universe.  If all the greedos were eliminated, then the existing cosmic dust can be cleaned up by the Vasibian bees (found on yellow planet Vasa).  These wonderful beings possess a unique ability to recycle the cosmic dust into environmentally friendly purple fog.

II. Game Play

Game play

The user controls the position of the ship via the mouse.  The ship can move left or right.  The missile is activated by pressing the left mouse button.  The goal is to shoot as many greedos (golden nuggets) as possible while picking up as many tricytreme minerals as possible.  The greedos have 4 states: attack, retreat, standby, and explode.  When a greedo is floatin around the screen chaotically it is in standby state.  When it rapidly descends to the bottom of the screen, it is in attack state and is invincible to the ship’s gun.  If a greedo is in attack state and reaches the bottom of the screen without colliding with the player’s ship, it goes in retreat state and floats back up to the top of the screen.  The greedos can be killed when they are in standby or retreat states.  If a greedo collides with the ship, it explodes and harms the ship.  If a greedo is killed too close to the ship, it also explodes and harms the ship.  As the ship is being damaged, you’ll notice that the red energy bar at the top of the screen is decreasing.  When the energy bar is down to 0, the game ends.  The player’s goal is to gather as many tricytreme minerals (blue triangles) as he/she can.  The minerals are automatically picked up on contact with the ship. As the player reached the higher game levels, more greedos and fewer tricytreme minerals will appear on the screen. 
Appearance

Black background represents the dark cosmic universe. The player’s ship is always located at the bottom of the screen and is able to move only left and right.  The ship looks like a silver ufo and is animated to simulate that it is spinning around its own orbit. A number of greedos and tricytreme minerals will slowly fall down.  The greedos look like small golden nuggets and are animated to spin around in space.  The trycetreme minerals look like blue 3d triangles and are animated to emit electric glow. At the top of the screen there are an energy bar that is decreasing as the player’s ship collides with the greedos.  In the upper right corner of the screen there is a score board that shows the player’s current score and the value of tricytreme gathered.

II. Product Specification
Production team description

In an ideal situation, this game would require at least three types of specialists:  a graphics artist with Adobe Photoshop and 3D StudioMax skills, a programmer with C++ and Java skills, and a creative writer who is experienced in writing action stories and has enough patience to write complete design documents. 

Since my situation is far from ideal, I get to be all three of them.  

Target audience

The intended audience is the understanding people in the CSC 587 class.  I will do my best to try to make the game as polished as it can be, but the time constraints and non-commercial nature of this game greatly discount the level of self-expectations.

If there was time to expand this game e.g. add background planets, add more space objects with various behaviors that can be killed (like gredos) and picked (like tricytreme), and perfect the game’s AI, then this game could serve as a decent quality shoot-them-up game that can compete with Drone and Asteroids.

The game is accessible over the internet and hence can be played by any one who is interested in shooters.
Game play time

This is a score accumulation type of game.  There is no condition for winning.  The player can play infinitely and accumulate the scores (the total score and the wealth score) <Who would resist to infinitely accumulation of wealth?>.  

Production tools

Software:

Adobe PhotoShop – image editing and animated gifs construction.

3D StudioMax – 3-d modeling of objects.

MS Word – Design documentation.

MS Power Point – Project presentation.

NetBeans 3.2.1. – Java Source Compilation and organization.

Hardware:

Compaq Presario laptop

Epson printer

I. User Guide 

How to Install the game

Since this game is a java applet that can be embedded in a web page, the game requires no installation.  The user only needs to know the internet address to access the web page with the game.

If someone needs to install the game on his/her local machine, they would need to copy all the .class files (BitmapLoop.class, BitmapSprite.class, MissileSprite.class, RectSprite.class, ShipSprite.class, Sprite.class, Sprite2D.class, Tricytreme.class, Dust.class, TricytremeManager.class, GameManager.class, ShipManager.class, DustManager.class, Intersect.class, Moveable.class), and all .gif files in the pix directory, the explosion.au file, and the Universe.html file in the same directory.  Then, the user would open a web browser and open the Universe.html page.
How to Play the game
When seeing the introduction screen, click on it once to start the game.  This game is designed to rediscover the simple pleasures of boming the universe. Use the left mouse button to Shoot all the greedos – this is how you gain your score points. The greedos have 3 states in their behavior: standby, attack,and explode.  When the greedos are floating around the screen, they are in standby mode.  When they are plunging down to the bottom of the screen – they are in attack mode and are invinsible to your gun.  The best thing to do in that situation is to get out of their way since they may damage the sip. And definitely, you do not want to be around an exploading greedo since the explosion will damage your ship as well.  When you see any tricytreme floating around, try to get as close to it as you possibly can, it will be automatically picked up by your ship – you gain wealth points that way. 

The score is increasing by 130 points for picking 1 tricytreme and decreases by 130 points if thr player destroys a trycetreme.  The score is also increased by 50 points each time a greedo is killed.

I. Game Specification 

What is it like to play the game

The basic gameplay consists of moving the ship left and right and pressing the left mouse button to fire the gun.  The objective is to avoid collision with greedos and shoot as many of them as possible while trying to pick as many tricytreme minerals as possible.  The minerals descend to the bottom of the screen (the area within the ship’s reach) much slower than the greedos which makes the game a bit challenging.  When the player picks 15 tricytremes, he/she is transported to the next level of the game.  With each level increasing, the number of minerals on the screen is decreasing by 1 and the number of greedos is increasing by one. The when the player reaches the 10th level (only 1 trycetreme on the screen), further level advancement is not possible.  

The game ends when the size of the energy bar is down to 0.
Interface Mockup

Introduction Screen (the minerals and greedos are animated).
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Game Over Screen
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Summary of Story Line

You are the captain of the Ultra – the most modern Galaxy guard ship equipped with the high power B92 blaster.  After 8 years of elite training, you are on your daily mission to save the universe from the greedo catastrophe.  Your mission is to circle on the orbit # 13679345GDL and eliminate as many greedo species as you possibly can.  While using your high power gun, be sure to avoid destroying any Tricytreme minerals. Also, avoid collision with the live or dead greedos since multiple collision with greedos may damage your ship.  The red energy bar at the top of the dashboard will show the condition of the ship. Be sure to pick up any tricytreme that you can find in the open space.  The elite souldiers like yourself are entitled to keep all the treasures they find on their missions for their personal use. For your convenience, your ship is equipped with the auto-activated tricytreme magnet.  
Storyboard & Character Bible
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 Tricytreme is the most pressious mineral in the galaxy.  Found on the planet octacron and also in the open space.  Tricytreme is capable of levitating and thus some minerals that were freed from the grounds of the Octacron are now floating in the open space. The player’s ship is equipped with a Tricytreme magnet that collects the minerals in the open space when the ship is in close proximity with the minerals.
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Most dangerous creatures in the galaxy. As a part of their respiration process, greedos produce cosmic dust that destroys the global force of gravity.  If the amount of dust continues to increase, the planetary orbits will be altered and the entire galaxy’s life will come to an end.  The good news is that the greedos can be killed with a simple B92 laser blaster (which is a standard weapon on all modern galaxy patrol ships).  The greedos are intelligent and sometimes will attack the player’s ship.  
Level Outlines

There are 10 levels in the game.  The level number determines how many minerals and greedos are appearing on the screen at any given time.  At the start of the game there will be 10 greedos and 5 minerals.  When the player picks 15 tricytremes, he/she is transported to the next level.  With each consecutive level, the number of greedos on the screen is increasing by 1 and the number of minerals is decreasing by 1.  When the level 10 is reached, only 1 mineral is left on the screen.  This is the highest difficulty level.  The score is increasing by 130 points for picking 1 tricytreme and decreases by 130 points if the player destroys a trycetreme.  The score is also increased by 50 points each time a greedo is killed.

.  

I. Design Specification
Implementation Details 

The game is written in Java 1.1 using AWT components and Sprite class.  The images are animated using both BitmapLoop and Threads (for tricytreme and greedo images) and an animated gif for the ship image.  An .au file is used to make the explosion sound.  

The size of the applet window can be easily adjusted by only editing the html code on the page – specifying the applet size.

The Sprite.java class is copied from the Art of Java Programming book.

Data Structures and Interface Definition 

The game is using a number of 1d arrays to store the images for animations.  They are dustImages, explodeImages, and trImages.  An Array of greedo dust[] objects is used by the DustManager class to specify the behavior of the dust particles (greedos). The array of tricytreme tr[] is used by the TricytremeManager class to store and manipulate the tricytreme objects.  The array of Intersect objects is used by the GameManager class to determine which objects collide on the screen.  Other than this the game logic is organized in simple for loops and select statements. 

The interface is the Java applet window.  The status strings are simply strings of text displayed over the game field. 

Pseudocode for algorithms. 

There really are no any algorithms in this game.  No advanced math is involved. 

Development Environment 

I used Adobe Photoshop and Adobe Image Ready to retouch the graphic images created with 3D Studio Max and to create the animated gif.  

All project code was developed and compiled in NetBeans 3.2.1. 

I. Project Source Code
Dust.java – represents a greedo object 

import java.applet.*;

import java.awt.*;

public class Dust extends BitmapLoop


implements Intersect {

  byte state;

  // Dust states

  static final byte STANDBY = 0;

  static final byte ATTACK = 1;

  static final byte RETREAT = 2;

  static final byte LAND = 3;

  static final byte EXPLODE = 4;

  // probability of state transitions

  static final double STANDBY_EXIT = .95;

  static final double ATTACK_EXIT = .95;

  static final double RETREAT_EXIT = .95;

  static final double LAND_EXIT = .95;

  static final double FLIP_X = 0.9;

  static final int RETREAT_Y = 33;

  // bitmap animations

  protected Image dustImages[];      // dustImages animation

  protected Image explode[];         // explosion sequence

  // instance vars

  int max_x, max_y;                  // max coords of this Dust

  int explosion_counter;             // counter for explosion

                                     // images

  DustManager dManager;

  // class vars

  static Intersect target;           // refers to the ship

  static int ship_y;                  // the y-coord of ship

  static GameManager game;           // ptr to game manager

  // constructor: initialize image references, instance vars

  public Dust(Image dustImages[],Image explodeImages[], int max_x,int max_y, DustManager dManager, Applet applet) {

    super(0,0,null,dustImages,applet);

    this.max_x = max_x;

    this.max_y = max_y;

    currentImage = getRand(dustImages.length);

    this.dustImages = dustImages;

    explode = explodeImages;

    game = (GameManager)applet;

    this.dManager = dManager;

    startStandby();

  }

  // finish initializing info about the player's ship

  //   this way, the dust can communicate with the ship

  static public void initialize(ShipManager gm) {

    target = gm.getShip();            // refers to ship sprite

    ship_y = gm.getShipY();           // get ship y-coordinate

  }

  // implement Intersect interface:

  public boolean intersect(int x1,int y1,int x2,int y2) {



return visible && (x2 >= locx) && (locx+width >= x1)

      && (y2 >= locy) && (locy+height >= y1);

  }

  // this is called if a missile hits the greedo (dust in the source       

  // code)

  public void hit(int type) {

    // greedo is invulnerable when it's attacking

    //   but it is "pushed back"

    if (state == ATTACK) {

      locy -= 17;

    }

    // otherwise explode

    else if (state != EXPLODE) {

      startExplode();              











// start explode state

      game.incrementScore(GameManager.DUST_VALUE);    // add to score

    }

  }

  // set state and images loop

  public void init() {

    startStandby();

    images = this.dustImages;

    restore();

  }

  // this implements the state machine

  public void update() {

    // if dust hits target, notify target, and explode if

    //    it's not in attack or explode mode

    //    otherwise retreat

    if ((locy + height >= ship_y) && state != EXPLODE &&

    

 target.intersect(locx,locy,locx+width,locy+height)) {




target.hit(ShipSprite.HIT);




if (state != ATTACK ) {


  

startExplode();


  

return;




}




else {




  startRetreat();




}

   }

    // otherwise, update greedo state

    double r1 = Math.random();

    double r2 = Math.random();

    switch (state) {

    
case STANDBY:

    
  if (r1 > STANDBY_EXIT) {






if (r2 > 0.5) {






  startAttack();






}






else {







startLand();






}

      
}

// flip dustImages's x-direction if it goes too far right

//   or left, or if random variable passes threshold


  else if ((locx < width) || (locx > max_x - width) || (r2 > FLIP_X)) {


    vx = -vx;


    }


    break;

    
case ATTACK:

      
if ((r1 > ATTACK_EXIT) || (locy > ship_y - 17)) {






startRetreat();

      
}

      
else if ((locx < width) || (locx > max_x - width) || (r2 > FLIP_X)) {






vx = -vx;

      
}

      
break;

    
case RETREAT:

      
if (r1 > RETREAT_EXIT) {






if (r2 > 0.5) {






  startAttack();






}






else {






  startStandby();






}

  
    }

  
    else if (locy < RETREAT_Y) {






startStandby();

  
    }

  


break;

  
  case LAND:

  
    if (r1 > LAND_EXIT) {






startStandby();

  
    }

  
    else if (locy >= max_y-height) {






landingRoutine();

  
    }

  


break;


    case EXPLODE:

  
    explosion_counter++;     // bump counter

  
                             // suspend once animation

  
                             //   is finished

  
    if (explosion_counter == explode.length) {






suspend();

  
    }

    }

    super.update();            // call BitmapLoop's update()

  }

  // when the dust lands successfully

  protected void landingRoutine() {

    suspend();

  }

  // start standby state

  protected void startStandby() {

    vx = getRand(8)-4 ;

    vy = 0;

    state = STANDBY;

  }

  // start attack state

  protected void startAttack() {

    vx = getRand(10)-5;

    vy = getRand(5)+7;

    state = ATTACK;

  }

  // start retreating state

  protected void startRetreat() {

    vx = 0;

    vy = -getRand(3) - 2;

    state = RETREAT;

  }

  // start landing state

  protected void startLand() {

    vx = 0;

    vy = getRand(3) + 2;

    state = LAND;

  }

  // start explosion state

  protected void startExplode() {

    images = explode;        // set bitmap to explosion sequence

    currentImage = 0;        // start at beginning of animation

    explosion_counter = 0;   // count the number of frames

    dManager.playExplosion();      // play explosion sound

    state = EXPLODE;

  }

  // return a random int from 0 to x

  static public int getRand(int x) {

    return (int)(x * Math.random());

  }

}

DustManager.java – used to manage the behavior of the dust - greedos

import java.applet.*;

import java.awt.*;

public class DustManager {

  private Dust dust[];                 // array of greedos

  int startNumOfDust = 0;

  int numOfDust = 0;


int maxNumOfDust = 0;

  boolean playSound = false;         // initially no sound

  AudioClip expsound;                // sound clip of explosion

  static int width, height;          // applet dimensions

  // constructor

  public DustManager(int numOfDust, int maxNumOfDust, int width, int height,

  








 Image dustImages[], Image explodeImages[], Applet applet,

  








 AudioClip exp) {



this.maxNumOfDust = maxNumOfDust;



if(numOfDust > maxNumOfDust)




numOfDust = maxNumOfDust;

    this.startNumOfDust = numOfDust;

    this.numOfDust = numOfDust;

    this.width = width;

    this.height =  height;

    dust = new Dust[maxNumOfDust];

    for (int i=0; i<dust.length; i++) {

      dust[i] = new Dust(dustImages, explodeImages, width, height,this,applet);

    }

    expsound = exp;

    newGame();

  }

  // allow the Dust class to communicate with the ship

  public void initialize(ShipManager sManager) {

    Dust.initialize(sManager);

  }

  // set dust at a random screen location

  private void initializePosition(Moveable m) {

    m.setPosition(Dust.getRand(width - 100)+50,



  Dust.getRand(height - 150)+31);

  }

  // initialize parameters of new Game

  public void newGame() {

    this.numOfDust = startNumOfDust;  // start with start # of dust

                                     
//   on the screen

    for (int i=0; i<dust.length; i++) {

      initializePosition(dust[i]);

      if (i >= numOfDust) {          // suspend dust objects

                                     //   above start level





dust[i].suspend();

      }

    }

  }

  // return array of dust objects

  public Dust[] getDust() {

    return dust;

  }

  // paint all dust objects in a level

  public void paint(Graphics g) {

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

      dust[i].paint(g);

    }

  }

  // update all dust objects in a level. Otherwise start

  //   dust if it's not on screen

  public void update() {

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

      if (dust[i].isActive()) {





dust[i].update();

      }

      else {                  // make new dust





initializePosition(dust[i]);





dust[i].init();

      }

    }

  }

  public void setNumOfDust(int numOfDust) {

System.out.println(numOfDust + "\t" + maxNumOfDust);



this.numOfDust = numOfDust;

  }

  public void setSound(boolean s) {

    playSound = s;

  }

  public void playExplosion() {

    if (playSound && expsound != null) {

      expsound.play();

    }

  }

}

GameManager.java – Main game loop, image loading and animation control, and mouse event handling. Contains inner classes BitmapSprite, BitmapLoop, and Moveable.

import java.applet.*;

import java.awt.*;

public class GameManager extends Applet

implements Runnable {

  // animation variables

  static final int REFRESH_RATE = 80; // in ms

  Thread animation;

  Graphics offscreen;

  Image image;

  // game variables used when playing

  public static final int TRICYTREME_VALUE = 130;   // 130 points

  public static final int DUST_VALUE = 50; 
   // 50 points

  static final int MAX_LEVEL = 9;

  static final int MAX_ENERGY = 113;

  private int score;

  private int numGathered;    // num of tricytreme minerals gathered

  Image trsImages[] =  new Image[15];    
// 15 tricytreme Images

  Image explodeImages[] =  new Image[10]; // 10 explode Images

  Image dustImages[] = new Image[1];  

// 25 dust images

  Image shipImage;                        
// ship image

  ShipManager sManager;                   // refers to ship manager

  TricytremeManager tManager;          // refers to tricytreme manager


DustManager dManager;

// refers to the dust manager

  // state of game

  private boolean playing;            // if game playing

  private int screen;                 // which screen to show

  static final int INTRO = 0;         // intro screen

  static final int GAME_OVER = 1;     // game over screen

  // Gather 25 Tricytreme minerals until next level

  static final int GATHER_FOR_NEXT_LEVEL = 15;

  AudioClip expsound;                 // explosion sound

  // fonts

  Font smallFont = new Font("Helvetica",Font.BOLD,12);

  Font mediumFont = new Font("Helvetica",Font.BOLD,14);

  Font bigFont = new Font("Helvetica",Font.BOLD,18);

  FontMetrics fm;                      // use to center string

  int width, height;                   // applet dimensions


int minNumOfMinerals = 1;

  int numOfMinerals = 5;             
// the number Of Minerals


int numOfDust = 10;








// the number of dust particles

  

















// (i.e. #tricytremes on screen)


int maxNumOfDust = 25;

  // strings

  String scoreString = "Score: ";

  String gameOverString = "  GAME OVER  ";

  String clickString = "Shift-Click to Continue";

  String tricytremeGatheredString = "Tricytreme Gathered: ";

  int stringWidth;

  String introString[] = new String[8];

  public void init() {

    showStatus("Loading Images -- WAIT!");

    setBackground(Color.black);        // applet background

    width = bounds().width;            // set applet dimensions

    height = bounds().height;

    loadImages();

    try {

      expsound = getAudioClip(getCodeBase(),"Explosion.au");

    }

    catch (Exception e) { }


  tManager = new TricytremeManager(numOfMinerals,width,height,trsImages,explodeImages,this,expsound);

    dManager = new DustManager(numOfDust,maxNumOfDust, width, height, dustImages, explodeImages, this, expsound);



Intersect[] targets = new Intersect[maxNumOfDust + numOfMinerals];



Intersect[] tricytremes = tManager.getTricytreme();



Intersect[] dusts = dManager.getDust();



int index = 0;



for(int i = 0; i < tricytremes.length; i++)



{




targets[i] = tricytremes[i];



}



for(int i = tricytremes.length; i < targets.length; i++)



{




targets[i] = dusts[index++];



}

    sManager = new ShipManager(MAX_ENERGY,5,width,height,shipImage,targets,this);

    tManager.initialize(sManager);            // initialize ship parameters

    dManager.initialize(sManager);

    playing = false;                   



// not playing

    screen = INTRO;                    



// show intro screen

    image = createImage(width,height); 



// make offscreen buffer

    offscreen = image.getGraphics();

    offscreen.setFont(bigFont);        



// font for intro

    fm = offscreen.getFontMetrics(bigFont);

// font metrics

//    stringWidth = fm.stringWidth(alienLandingString);

    introString[0] = "You are Humanity's last hope! Destroy the greedo nuggets ";

    introString[1] = "by using the mouse to move your space ship.";

    introString[2] = "Click to fire missiles.  Do not forget to gather the trycetreme";

    introString[3] = "minerals.  They are the most pressious stones in the galaxy.";

    introString[4] = "Just move your ship to catch the minerals. ";

    introString[5] = "Watch out! Multiple collisions with greedos may be lethal.";

    introString[6] = "The energy bar at the top of the screen will show your ship's remaining life.";

    introString[7] = "Click to start Game";

 }

  // load all images used in game

  public void loadImages() {

    MediaTracker tracker = new MediaTracker(this);

    shipImage = getImage(getCodeBase(),"pix/gun.gif");

    tracker.addImage(shipImage,0);

    for (int i=0; i<trsImages.length; i++) {

      trsImages[i] = getImage(getCodeBase(), "pix/trs" + i + ".gif");

      tracker.addImage(trsImages[i],0);



}

    for (int i=0; i<explodeImages.length; i++) {

      explodeImages[i] = getImage(getCodeBase(), "pix/exp" + i + ".gif");

      tracker.addImage(explodeImages[i],0);

    }

    for (int i=0; i<dustImages.length; i++) {




dustImages[i] = getImage(getCodeBase(), "pix/blkgold_nugget_b.gif");




tracker.addImage(dustImages[i], 0);



}

    // wait for all images to finish loading //

    try {

      tracker.waitForAll();

    }  catch (InterruptedException e) {

    }

    // check for errors //

    if (tracker.isErrorAny()) {

      showStatus("Error Loading Images");

    }

    else if (tracker.checkAll()) {

      showStatus("Images successfully loaded");

    }

  }

  // initialize params for new game

  public void newGame() {

    score = 0;                         // no score

    numGathered = 0;                   // no tricytremes gathered

    sManager.newGame();                      // call newGame in managers

    tManager.newGame();

    dManager.newGame();

    offscreen.setFont(smallFont);      // set font in game

  }

  // handle mouse events //

  public boolean mouseMove(Event e,int x,int y) {

    if (playing) {

      sManager.moveShip(x);

    }

    return true;

  }

  public boolean mouseDrag(Event e,int x,int y) {

    if (playing) {

      sManager.moveShip(x);

    }

    return true;

  }

  public boolean mouseDown(Event e,int x,int y) {

    if (playing) {

      sManager.fireMissile(x);

    }

    else if (screen == INTRO) {        // start game for mouse

                                       //   down on intro screen

      playing = true;

      newGame();

    }

    else if (screen == GAME_OVER) {    // else go back to intro

      if (e.shiftDown()) {             //   if shift-click





screen = INTRO;

      }

    }

    return true;

  }

  // start the Video Game Loop

  public void start() {

    showStatus("Starting Game!");

    animation = new Thread(this);

     if (animation != null) {

       animation.start();

     }

  }

  // update managers. only update ship if playing

  public void updateManagers() {

    if (playing) {

      sManager.update();

    }

    tManager.update();

    dManager.update();

  }

  // override update so it doesn't erase screen

  public void update(Graphics g) {

    paint(g);

  }

  // paint the applet depending on mode of game

  public void paint(Graphics g) {

    if (playing) {

      offscreen.setColor(Color.black);

      offscreen.fillRect(0,0,width,height);  // clear buffer

      // draw status info

      offscreen.setColor(Color.cyan);

      offscreen.drawString(scoreString+score,width - 300,13);

      offscreen.drawString(tricytremeGatheredString+numGathered,width - 300,27);

      // tell TricytremeManager and ShipManager to paint

      tManager.paint(offscreen);

      dManager.paint(offscreen);

      sManager.paint(offscreen);

      g.drawImage(image,0,0,this);

    }

    else if (screen == INTRO) {

      offscreen.setColor(Color.black);

      offscreen.fillRect(0,0,width,height);  // clear buffer

      offscreen.setFont(smallFont);

      offscreen.setColor(Color.cyan);

      offscreen.drawString(scoreString+score,width - 300,13);

      offscreen.drawString(tricytremeGatheredString+numGathered, width - 300,27);

      tManager.paint(offscreen);

      dManager.paint(offscreen);

      offscreen.setFont(bigFont);

      offscreen.setColor(Color.green);

//      offscreen.drawString(alienLandingString, (width-stringWidth)/2, height/6);

      offscreen.setColor(Color.magenta);

      offscreen.setFont(mediumFont);

      // draw instructions

      for (int i=0; i<introString.length-1; i++) {





offscreen.drawString(introString[i],13,(3+i)*height/12);

      }

      offscreen.setColor(Color.green);

      offscreen.drawString(introString[7], (width-stringWidth)/2, height*11/12);

      g.drawImage(image,0,0,this);

    }

    else if (screen == GAME_OVER) {

      offscreen.setColor(Color.black);

      offscreen.fillRect(0,0,width,height);  // clear buffer

      // draw status info

      offscreen.setFont(smallFont);

      offscreen.setColor(Color.cyan);

      offscreen.drawString(scoreString+score,width - 300,13);

      offscreen.drawString(tricytremeGatheredString+numGathered, width - 300,27);

      tManager.paint(offscreen);

      dManager.paint(offscreen);

      sManager.paint(offscreen);

      offscreen.setFont(bigFont);

      offscreen.setColor(Color.red);

      offscreen.drawString(gameOverString, (width-stringWidth)/2, height/2);

      offscreen.setFont(mediumFont);

      offscreen.setColor(Color.green);

      offscreen.drawString(clickString, (width-stringWidth-17)/2, height*11/12);

      g.drawImage(image,0,0,this);

    }

  }

  // the Game Loop

  public void run() {

    while (true) {

      repaint();

      updateManagers();

      Thread.currentThread().yield();

      try {





Thread.sleep (REFRESH_RATE);

      } catch (Exception exc) { };

    }

  }

  // stop animation

  public void stop() {

    showStatus("Game Stopped");

    if (animation != null) {

      animation.stop();

      animation = null;

    }

  }

  // increase score

  public void incrementScore(int value) {

    score += value;

  }

  // decrease score

  public void decrementScore() {



score -= TRICYTREME_VALUE;


}

  // tracks the number of tricytremes gathered. If the

  // num_gathered is divisible by GATHER_FOR_NEXT_LEVEL

  // decrement the numOfMinerals

  public void gathered() {

    numGathered++;

    if (numGathered % GATHER_FOR_NEXT_LEVEL == 0) {

      if(numOfMinerals != minNumOfMinerals)

      {





tManager.setNumOfMinerals(--numOfMinerals);




}




else




{





tManager.setNumOfMinerals(minNumOfMinerals);




}




if(numOfDust != maxNumOfDust)




{





dManager.setNumOfDust(++numOfDust);




}




else




{





dManager.setNumOfDust(maxNumOfDust);




}



}

  }

  // handle game over

  public void gameOver() {

    if (playing) {

      playing = false;

      screen = GAME_OVER;

    }

  }

}

class BitmapSprite extends Sprite {

  protected int locx;

  protected int locy;

  // image dimensions

  protected int width,height;

  protected Image image;                   // the bitmap

  protected Applet applet;                 // the parent applet

  public BitmapSprite(Image i,Applet a) {

    locx = 0;

    locy = 0;

    image = i;

    applet = a;

    if (image != null) {

      width = image.getWidth(a); // get size of background

      height = image.getHeight(a);

    }

    restore();

  }

  public BitmapSprite(int x,int y,Image i,Applet a) {

    locx = x;

    locy = y;

    image = i;

    applet = a;

    if (image != null) {

      width = image.getWidth(a); // get size of background

      height = image.getHeight(a);

    }

    restore();

  }

  public void setSize(int w,int h) {

    width = w;

    height = h;

  }

  public void update() {

    // do nothing

  }

  public void paint(Graphics g) {

    if (visible) {

      g.drawImage(image,locx,locy,applet);

    }

  }

}

// Moveable interface. Note that the declarations public

// and abstract are optional. All methods specified in an

// interface are automatically public and abstract!

interface Moveable {

  public abstract void setPosition(int x, int y);

  public abstract void setVelocity(int x, int y);

  public abstract void updatePosition();

}

class BitmapLoop extends BitmapSprite implements Moveable{

  protected Image images[];       // sequence of bitmaps

  protected int currentImage;     // the current bitmap

  protected boolean foreground;   // are there foreground images?

  protected boolean background;   // is there background image?

  // constructor. Assumes that background image is already

  // loaded. (use MediaTracker)

  public BitmapLoop(int x,int y,Image b,Image f[],Applet a) {

    super(x,y,b,a);

    if (image != null) {           // if there's a background image

      background = true;

    }

    else {

      background = false;

    }

    images = f;

    currentImage = 0;

    if (images == null || images.length == 0) {

      foreground = false;          // nothing in images[]

    }

    else {

      foreground = true;

      if (!background) {               // if no background





width = images[0].getWidth(a); // get size of images[0]





height = images[0].getHeight(a);

      }

    }

  }

  // cycle currentImage if sprite is active, and there

  //   are foreground images

  public void update() {

    if (active && foreground) {

      currentImage = (currentImage + 1) % images.length;

    }

    updatePosition();

  }

  public void paint(Graphics g) {

    if (visible) {

      if (background) {





g.drawImage(image,locx,locy,applet);

      }

      if (foreground) {





try





{






g.drawImage(images[currentImage],locx,locy,applet);





}





catch(Exception e)





{





}

      }

    }

  }

  // implement moveable interface

  public void setPosition(int x,int y) {

    locx = x;

    locy = y;

  }

  protected int vx;

  protected int vy;

  public void setVelocity(int x,int y) {

    vx = x;

    vy = y;

  }

  // update position according to velocity

  public void updatePosition() {

    locx += vx;

    locy += vy;

  }

}

ShipManager.java – used to control the ship and the gun

Contains inner classes ShipSprite, RectSprite, MissileSprite and the Intersect interface.

import java.applet.*;

import java.awt.*;

public class ShipManager {

  private ShipSprite ship;               // your ship

  private int ship_width;               // width of ship

  private int ship_height;

  private MissileSprite missile;       // missile

  private int min_x,max_x;             // min and max x coords

                                       //   for ship movement

  private int ship_min_x,ship_max_x;

  private int mis_min_x,mis_max_x;

  private int ship_y;

  private int energy;

  private int maxEnergy;

  private int energyDec;

  private GameManager game;            // ptr to game manager

  static int width, height;            // applet dimensions

  static final int ENERGY_PER_HIT = 5; // energy used per hit

  static final int MISSILE_WIDTH = 3;

  static final int MISSILE_HEIGHT = 15;

  static final int MISSILE_SPEED = -27; // missile flies upward

  static final Color MISSILE_COLOR= Color.blue;

  public ShipManager(int maxEnergy,int energyDec,int width,int height,



    





Image shipImage,Intersect target[],Applet applet) {

    this.maxEnergy = maxEnergy;

    this.energyDec = energyDec;

    this.width = width;

    this.height = height;

    ship = new ShipSprite(shipImage,applet,this);

    ship_width = shipImage.getWidth(applet)/2;

    ship_height = shipImage.getHeight(applet);

    ship_y = height - ship_height;

    min_x = ship_width;

    max_x = width - ship_width;

    ship_min_x = 0;

    ship_max_x = width - 2*ship_width;

    mis_min_x = min_x-2;

    mis_max_x = max_x-2;

    ship.setPosition(width/2-ship_width,ship_y);

 

missile = new MissileSprite(MISSILE_WIDTH,MISSILE_HEIGHT,

















MISSILE_COLOR,MISSILE_SPEED,

















height-ship_height+13,

















0,target);

    game = (GameManager)applet;              // set ptr to GameManager

  }

  // set parameters for the new game

  public void newGame() {

    ship.setPosition(width/2-ship_width,ship_y);

    ship.restore();

    energy = maxEnergy;

  }

  // move ship to the given x coordinate

  public void moveShip(int x) {

    if (x <= min_x) {

      ship.setPosition(ship_min_x,ship_y);

    }

    else if (x >= max_x) {

      ship.setPosition(ship_max_x,ship_y);

    }

    else {

      ship.setPosition(x-ship_width,ship_y);

    }

  }

  // fire missile from given x coordinate

  public void fireMissile(int x) {

    if (!missile.isActive()) {     // if missile sprite

                                   //   isn't active

      if (x <= min_x) {





missile.init(mis_min_x);

      }

      else if (x >= max_x) {





missile.init(mis_max_x);

      }

      else {





missile.init(x-1);        // initialize missile

      }

    }

  }

  // update all the parameters associated with the

  //   ship. In this case, only the missile needs to move

  //   automatically.

  public void update() {

    missile.update();

  }

  // paint all sprites associated with ship

  // also paint status display for amount of energy left

  String energyString = "Energy";

  public void paint(Graphics g) {

    ship.paint(g);

    missile.paint(g);

    // display energy left

    g.setColor(Color.red);

    g.drawString(energyString,3,13);

    g.fillRect(0,17,energy,10);

  }

  // accessor function for ship

  public ShipSprite getShip() {

    return ship;

  }

  // get the y-coordinate of the ship

  public int getShipY() {

    return ship_y;

  }

  // Gather an tricytreme

  public void handleHit() {

    if (energy <= 0) {             // game over if energy <= 0

      game.gameOver();             // notify game manager

      ship.suspend();               // turn off sprites

      missile.suspend();

    }

    else

    {




energy--;



}

  }

  // Gather an tricytreme

  public void gather() {



game.incrementScore(GameManager.TRICYTREME_VALUE);

  }

  public void setEnergyDec(int dec) {

    energyDec = dec;

  }

}

class ShipSprite extends BitmapSprite


implements Moveable,Intersect {


public static final int GATHER = 0;


public static final int HIT = 1;

  protected ShipManager gManager;         // pointer to manager class

  public ShipSprite(Image i, Applet applet,ShipManager gManager) {

    super(i,applet);

    this.gManager = gManager;

  }

  // the following methods implement Moveable:

  public void setPosition(int x,int y) {

    locx = x;

    locy = y;

  }

  public void setVelocity(int x,int y) {



// No Implementation

  }

  public void updatePosition() {



// No Implementation

  }

  // the following methods implement Intersect:

  // compare bounding boxes

  public boolean intersect(int x1,int y1,int x2,int y2) {

    return visible && (x2 >= locx) && (locx+width >= x1)

      && (y2 >= locy) && (locy+height >= y1);

  }

  // tell applet to display the hit

  public void hit(int type) {



if(type == HIT) {




gManager.handleHit();



}



else {




gManager.gather();



}

  }

}

/////////////////////////////////////////////////////////////////

class RectSprite extends Sprite2D {

  protected int width, height;    // dimensions of rectangle

  public RectSprite(int w,int h,Color c) {

    locx = 0;

    locy = 0;

    width = w;

    height = h;

    color = c;

    restore();

  }

  public RectSprite(int x,int y,int w,int h,Color c) {

    locx = x;

    locy = y;

    width = w;

    height = h;

    color = c;

    fill = false;                 // default: don't fill

    restore();                    // restore the sprite

  }

  // provide implementation of abstract methods:

  public void update() {

    // does nothing

  }

  // check if sprite's visible before painting

  public void paint(Graphics g) {

    if (visible) {

      g.setColor(color);

      if (fill) {





g.fillRect(locx,locy,width,height);

      }

      else {





g.drawRect(locx,locy,width,height);

      }

    }

  }

}

/////////////////////////////////////////////////////////////////

class MissileSprite extends RectSprite  {

  protected int vy;           // velocity in y coordinate

  protected int start_y;      // starting y coord

  protected int stop_y;       // stop at y coord

  Intersect target[];

  public MissileSprite(int w,int h,Color c,int vy, int start_y,int stop_y, Intersect target[]) {

    super(w,h,c);

    setFill(true);            // fill rect sprite

    this.vy = vy;             // initialize speed

    this.start_y = start_y;   // initialize starting point

    this.stop_y = stop_y;     // initialize stopping point

    this.target = target;     // initialize targets

    suspend();

  }

  // start the missile at the given x coordinate

  public void init(int x) {

    locx = x;

    locy = start_y;

    restore();

  }

  public void update() {

    if (active) {

      // move missile

      locy += vy;

      if (locy < stop_y) {





suspend();

      }

      // else if missile hits target, suspend it

      else {





for (int i=0; i<target.length; i++) {


  


if (target[i].intersect(locx,locy,locx+width,locy+height)) {


    


target[i].hit(0);  // tell target it's been hit


    


suspend();


    


break;


  


}





}

      }

    }

  }

}

interface Intersect {

  public boolean intersect(int x1,int y1,int x2,int y2);

  public void hit(int type);

}

Sprite.java – moveable image object, contains Sprite2D class, copied from the Art of Java programming book.

import java.awt.*;

abstract class Sprite {

  protected boolean visible;           // is sprite visible

  protected boolean active;            // is sprite updatable

  // abstract methods:

  abstract void paint (Graphics g);

  abstract void update();

  // accessor methods:

  public boolean isVisible() {

    return visible;

  }

  public void setVisible(boolean b) {

    visible = b;

  }

  public boolean isActive() {

    return active;

  }

  public void setActive(boolean b) {

    active = b;

  }

  // suspend the sprite

  public void suspend() {

    setVisible(false);

    setActive(false);

  }

  // restore the sprite

  public void restore() {

    setVisible(true);

    setActive(true);

  }

}

abstract class Sprite2D extends Sprite {

  protected int locx;

  protected int locy;

  Color color;

  boolean fill;

  public boolean getFill() {

    return fill;

  }

  public void setFill(boolean b) {

    fill = b;

  }

  public void setColor(Color c) {

    color = c;

  }

  public Color getColor() {

    return color;

  }

}

Tricytreme.java – represents the tricytreme object

import java.applet.*;

import java.awt.*;

public class Tricytreme extends BitmapLoop


implements Intersect {

  byte state;

  //  Tricytreme states

  static final byte STANDBY = 0;

  static final byte LAND = 1;

  static final byte EXPLODE = 2;

  // probability of state transitions

  static final double STANDBY_EXIT = .95;

  static final double LAND_EXIT = .95;

  static final double FLIP_X = 0.9;

  // bitmap animations

  protected Image tricytreme[];             // tricytreme animation

  protected Image explode[];         // explosion sequence

  // instance vars

  int max_x, max_y;                  // max coords of this tricytreme

  int explosion_counter;             // counter for explosion bitmaps

  TricytremeManager tManager;

  // class vars

  static Intersect target;           // refers to the ship

  static int ship_y;                  // the y-coord of ship

  static GameManager game;           // ptr to game manager

  // constructor: initialize image references, instance vars

  public Tricytreme(Image trImages[], Image explodeImages[], int max_x,int max_y,


     






TricytremeManager tManager, Applet applet) {

    super(0,0,null,trImages,applet);

    this.max_x = max_x;

    this.max_y = max_y;

    currentImage = getRand(trImages.length);

    tricytreme = trImages;

    explode = explodeImages;

    game = (GameManager)applet;

    this.tManager = tManager;

    startStandby();

  }

  // finish initializing info about the player's ship

  // this way, the tricytreme can communicate with the ship

  static public void initialize(ShipManager gm) {

    target = gm.getShip();            // refers to ship sprite

    ship_y = gm.getShipY();            // get ship y-coordinate

  }

  // implement Intersect interface:

  public boolean intersect(int x1,int y1,int x2,int y2) {

    return visible && (x2 >= locx) && (locx+width >= x1)

      && (y2 >= locy) && (locy+height >= y1);

  }

  // This is called if a missile hits the tricytreme

  public void hit(int type) {

    if (state != EXPLODE) {

      startExplode();              // start explode state

      game.decrementScore();       // add to score

    }

  }

  // set state and images loop

  public void init() {

    startStandby();

    images = tricytreme;

    restore();

  }

  // this implements the state machine

  public void update() {

    // if tricytreme hits target, notify target, and increment the score if

    if ((locy + height >= ship_y) && state != EXPLODE &&





 target.intersect(locx,locy,locx+width,locy+height)) {




target.hit(ShipSprite.GATHER);




game.gathered();




suspend();

    }

    // otherwise, update alien state

    double r1 = Math.random();

    double r2 = Math.random();

    switch (state) {

    case STANDBY:

      if (r1 > STANDBY_EXIT) {




  startLand();

      }

      // flip tricytreme's x-direction if it goes too far right

      //   or left, or if random variable passes threshold

      else if ((locx < width) || (locx > max_x - width) ||


  




(r2 > FLIP_X)) {





vx = -vx;

      }

      break;

    case LAND:

      if (r1 > LAND_EXIT) {





startStandby();

      }

      else if (locy >= max_y-height) {





landingRoutine();

      }

      break;

    case EXPLODE:

      explosion_counter++;     // bump counter

                               // suspend once animation

                               //   is finished

      if (explosion_counter == explode.length) {





suspend();

      }

    }

    super.update();            // call BitmapLoop's update()

  }

  // when the tricytreme mineral lands successfully

  protected void landingRoutine() {


  suspend();

  }

  // start standby state

  protected void startStandby() {

    vx = getRand(8)-4 ;

    vy = 0;

    state = STANDBY;

  }

  // start landing state

  protected void startLand() {

    vx = 0;

    vy = getRand(3) + 2;

    state = LAND;

  }

  // start explosion state

  protected void startExplode() {

    images = explode;        // set bitmap to explosion sequence

    currentImage = 0;        // start at beginning of animation

    explosion_counter = 0;   // count the number of frames

    tManager.playExplosion();      // play explosion sound

    state = EXPLODE;

  }

  // return a random int from 0 to x

  static public int getRand(int x) {

    return (int)(x * Math.random());

  }

}

Universe.html – html page to embed the applet

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 3.2 Final//EN">

<HTML>

<HEAD>

<TITLE>Universe</TITLE>

<META NAME="Author" CONTENT="Jenia Gazetova">

<META NAME="Keywords" CONTENT="?">

<META NAME="Description"CSC587 - Final Project, Universe Game">

</HEAD>

<TITLE> Universe </TITLE>

<APPLET CODE = GameManager.class width=600 height=300>

</APPLET>

</BODY>

</HTML>

