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When  13:25 13:30 13:50 14:10 14:15 14:15 14:20 14:20 14:25 

Amount 
of time 

4 7 7 8 83 83 5 5 30 

When  14:30 14:35 14:40 14:45 14:50 14:55 15:00 15:00 15:05 
Amount 
of time 

30 27 40 6 20 15 5 5 23 

When 15:10 15:15 15:20 15:25 15:25 15:30 15:35 15:35 15:35 
Amount 
of time 

23 60 9 18 18 3 5 5 5 

When 15:40 15:45 15:50 15:50 16:05 16:10 16:10 16:15 16:20 
Amount 
of time 

18 4 18 18 15 20 20 4 7 

When 16:20 16:25 16:25 16:30 16:30  
Amount 
of time 

20 11 11 2 28 

When  11:15 11:15 11:20 11:40 11:50 11:55 12:00 12:30 12:45 

Amount 
of time 
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When 12:50 12:55 13:00 13:05 13:05 13:10 13:20 13:30 13:40 

Amount 
of time 

10 5 8 9 9 12 15 18 7 
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Amount 
of time 

12 18 10 
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Processing screen code 
import java.io.* 
BackgroundManager backgroundManager; 
CloudManager cloudManager; 
 
QuoteManager quoteManager; 
 
ManagerManager managerManager; 
 
boolean paused = false; 
 
void setup() { 
  //fullScreen(3); 
  size(1920,1080); 
  background(0); 
   
  CloudFactory cloudFactory = new CloudFactory(3, 0, 540, 0.1, 0.5); 
  cloudManager = new CloudManager(5, cloudFactory); 
   
  color[] backgroundColors = {color(157, 214, 232), color(255, 210, 128)}; 
  backgroundManager = new BackgroundManager(backgroundColors, 1000); 
   
  quoteManager = new QuoteManager("quotes.txt", 200, 100, 1920 - 2 * 200, 350); 
   
  managerManager = new ManagerManager(backgroundManager, cloudFactory, quoteManager); 
   
} 
 
void draw() { 
   
  frameRate(managerManager.getFPS()); 
   
  if (!paused) { 
    backgroundManager.update(); 
    cloudManager.update(); 
    quoteManager.update(); 
  } 
   
  backgroundManager.draw(); 
  cloudManager.draw(); 
  quoteManager.draw(); 
  managerManager.draw(); 
   
} 
 
void keyPressed() { 
 
  if (key == ' ') { 
    paused = !paused; 
  } 
  managerManager.keyPressed(key); 
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} 
 
Background manager 
 
public class BackgroundManager implements Serializable { 
   
  private color[] colors; 
   
  private transient PImage backgroundImage; 
   
  private int index; 
   
  private int transitionPosition; 
  private float transitionWidth; 
   
  private float transitionSpeed; 
   
  public BackgroundManager(color[] colors, int transitionWidth) { 
    this.colors = colors; 
    this.index = 0; 
    this.transitionWidth = transitionWidth; 
    this.transitionSpeed = 1; 
     
    this.backgroundImage = createImage(width, height, RGB); 
    this.transitionPosition = width; 
  } 
   
  public void update() { 
    transitionPosition -= transitionSpeed; 
     
    if (transitionPosition < -transitionWidth) { 
      updateIndex(); 
      transitionPosition = width; 
    } 
  } 
   
  public void draw() { 
    backgroundImage.loadPixels(); 
    for (int i = 0; i < backgroundImage.height; i++) { 
      float stage = (float) (i - transitionPosition) / transitionWidth; 
      color columnColor = getMixedColors(stage); 
      for (int j = 0; j < backgroundImage.width; j++) { 
        backgroundImage.pixels[i*backgroundImage.width+j] = columnColor; 
      } 
    } 
    backgroundImage.updatePixels(); 
    background(backgroundImage); 
    //background(getMixedColors(1 - (float) transitionPosition/1920)); 
  } 
   
  private void updateIndex() { 
    this.index = nextIndex(); 
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  } 
   
  private int nextIndex() { 
    return (index + 1) % (colors.length); 
  } 
   
  private color getMixedColors(float stage) { 
    return lerpColor(getCurrentColor(), getNextColor(), stage); 
  } 
   
  private color getCurrentColor() { 
    return this.colors[index]; 
  } 
   
  private color getNextColor() { 
    return this.colors[nextIndex()]; 
  } 
   
  private void setTransitionWidth(float transitionWidth) { 
    this.transitionWidth = transitionWidth; 
  } 
   
  private void setTransitionSpeed(float transitionSpeed) { 
    this.transitionSpeed = transitionSpeed; 
  } 
   
   private float getTransitionWidth() { 
    return this.transitionWidth; 
  } 
   
  private float getTransitionSpeed() { 
    return this.transitionSpeed; 
  } 
   
} 
 
Cloud 
 
public class Cloud { 
   
  private float x, y; 
  private int cloudHeight, cloudWidth; 
  private float velocity; 
   
  private transient PImage image; 
   
  public Cloud(float x, float y, int cloudHeight, int cloudWidth, float velocity, PImage image) { 
    this.x = x; 
    this.y = y; 
    this.cloudHeight = cloudHeight; 
    this.cloudWidth = cloudWidth; 
    this.velocity = velocity; 
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    this.image = image; 
  } 
   
  public void update() { 
   this.x -= velocity; 
  } 
   
  public void draw() { 
    noTint(); 
    image(image, x, y, cloudWidth, cloudHeight); 
  } 
   
  public boolean isVisible() { 
    return (x + cloudWidth > 0); 
  } 
   
} 
 
Cloudfactory 
 
public class CloudFactory { 
   
  private int amountOfImages;  
  private transient PImage images[]; 
   
  private int minHeight, maxHeight; 
  private float minVelocity, maxVelocity; 
 
 public CloudFactory(int amountOfImages, int minHeight, int maxHeight, float minVelocity, float 
maxVelocity) { 
    
   this.amountOfImages = amountOfImages; 
    
   this.minHeight = minHeight; 
   this.maxHeight = maxHeight; 
   this.minVelocity = minVelocity; 
   this.maxVelocity = maxVelocity; 
 } 
  
 public Cloud getCloud() { 
    
   int cloudX = int(random(minHeight, maxHeight)); 
   float cloudVelocity = random(minVelocity, maxVelocity); 
   int cloudHeight = int(random(50, 100)); 
   int cloudWidth = cloudHeight * 2; 
    
   return new Cloud(1920, cloudX, cloudHeight, cloudWidth, cloudVelocity, getImage()); 
    
 } 
  
  public PImage getImage() { 
    if (images == null) { 
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      images = new PImage[amountOfImages]; 
     
      for (int i = 0; i < images.length; i++) { 
        images[i] = loadImage("Cloud_" + i + ".png"); 
      } 
    } 
   
    return images[int(random(images.length))]; 
  } 
   
  public void setMinimumCloudSpeed(float minVelocity) { 
    this.minVelocity = minVelocity; 
  } 
   
  public void setMaximumCloudSpeed(float maxVelocity) { 
    this.maxVelocity = maxVelocity; 
  } 
   
  public float getMinimumCloudSpeed() { 
    return this.minVelocity; 
  } 
   
  public float getMaximumCloudSpeed() { 
    return this.maxVelocity; 
  } 
   
} 
 
Cloudmanager 
 
import java.util.*; 
 
public class CloudManager implements Serializable { 
   
  private int amountOfClouds; 
  private CloudFactory cloudFactory; 
   
  private ArrayList<Cloud> clouds; 
   
  public CloudManager(int amountOfClouds, CloudFactory cloudFactory) { 
   this.amountOfClouds = amountOfClouds; 
   this.cloudFactory = cloudFactory; 
   this.clouds = new ArrayList<Cloud>(amountOfClouds); 
    
   createNewClouds(); 
  } 
   
  public void createNewClouds() { 
    while (clouds.size() < amountOfClouds) { 
      clouds.add(cloudFactory.getCloud()); 
    } 
  } 



79 
 

   
  public void update() { 
    Iterator<Cloud> iterator = clouds.iterator(); 
    while(iterator.hasNext()) { 
      Cloud cloud = iterator.next(); 
      cloud.update(); 
      if (!cloud.isVisible()) { 
        iterator.remove(); 
      } 
    } 
    createNewClouds(); 
  } 
   
  public void draw() { 
    for (Cloud cloud : clouds) { 
      cloud.draw(); 
    } 
  } 
   
} 
 
ManagerManger 
public class ManagerManager { 
  
  long lastUpdated = System.currentTimeMillis(); 
   
  float updateSpeed = 59.6f; 
   
  BackgroundManager backgroundManager; 
  CloudFactory cloudFactory; 
  QuoteManager quoteManager; 
   
  float fps = 60; 
   
  public ManagerManager (BackgroundManager backgroundManager, CloudFactory cloudFactory, 
QuoteManager quoteManager) { 
     
    this.backgroundManager = backgroundManager; 
    this.cloudFactory = cloudFactory; 
    this.quoteManager = quoteManager; 
    
  } 
   
  public void draw() {  
    if (System.currentTimeMillis() - lastUpdated < 5000) { 
      String info =  
      "update speed (q/w):        " + updateSpeed + "\n" + 
      "transition speed (1/2):    " + backgroundManager.getTransitionSpeed() + "\n" + 
      "transition width (3/4):    " + backgroundManager.getTransitionWidth() + "\n" + 
      "minimum cloud speed (5/6): " + cloudFactory.getMinimumCloudSpeed() + "\n" + 
      "maximum cloud speed (7/8): " + cloudFactory.getMaximumCloudSpeed() + "\n" + 
      "fade speed (9/0):          " + quoteManager.getFadeSpeed() + "\n" + 
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      "max fade (-/=):            " + quoteManager.getMaxFade() + "\n" +  
      "fps ([/]):                 " + fps + "/" + frameRate; 
       
      text(info, 10, 20); 
    } 
  } 
   
  public float add(float a, float b) { 
    return constrain(round(100 * (a + b)) / 100f, 0, 1000); 
  } 
   
  public float getFPS() { 
    return this.fps; 
  } 
   
  public void keyPressed(char c) { 
     
    lastUpdated = System.currentTimeMillis(); 
     
    switch(c) { 
      case 'q': 
        updateSpeed = add(updateSpeed, -0.1); 
        break; 
       case 'w': 
        updateSpeed = add(updateSpeed, 0.1); 
        break; 
       case 'a': 
        updateSpeed = add(updateSpeed, -0.01); 
        break; 
       case 's': 
        updateSpeed = add(updateSpeed, 0.01); 
        break; 
      case '1': 
        backgroundManager.setTransitionSpeed(add(backgroundManager.getTransitionSpeed(), -
updateSpeed)); 
        break; 
      case '2': 
        backgroundManager.setTransitionSpeed(add(backgroundManager.getTransitionSpeed(), 
updateSpeed)); 
        break; 
       case '3': 
        backgroundManager.setTransitionWidth(add(backgroundManager.getTransitionWidth(), -
updateSpeed)); 
        break; 
      case '4': 
        backgroundManager.setTransitionWidth(add(backgroundManager.getTransitionWidth(), 
updateSpeed)); 
        break; 
      case '5': 
        cloudFactory.setMinimumCloudSpeed(add(cloudFactory.getMinimumCloudSpeed(), -
updateSpeed)); 
        break; 
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      case '6': 
        cloudFactory.setMinimumCloudSpeed(add(cloudFactory.getMinimumCloudSpeed(), 
updateSpeed)); 
        break; 
      case '7': 
        cloudFactory.setMaximumCloudSpeed(add(cloudFactory.getMaximumCloudSpeed(), -
updateSpeed)); 
        break; 
      case '8': 
        cloudFactory.setMaximumCloudSpeed(add(cloudFactory.getMaximumCloudSpeed(), 
updateSpeed)); 
        break; 
      case '9': 
        quoteManager.setFadeSpeed(add(quoteManager.getFadeSpeed(), -updateSpeed)); 
        break; 
      case '0': 
        quoteManager.setFadeSpeed(add(quoteManager.getFadeSpeed(), updateSpeed)); 
        break; 
      case '-': 
        quoteManager.setMaxFade(add(quoteManager.getMaxFade(), -updateSpeed)); 
        break; 
      case '=': 
        quoteManager.setMaxFade(add(quoteManager.getMaxFade(), updateSpeed)); 
        break; 
      case '[': 
        fps = add(fps, -updateSpeed); 
        if (fps <= 0) fps = 0.1; 
        break; 
      case ']': 
        fps = add(fps, updateSpeed); 
        break; 
    } 
  } 
} 
 
QuoteManager 
 
public class QuoteManager implements Serializable { 
  
  private int x, y, textWidth, textHeight; 
   
  private String[] quotes; 
  private int index; 
   
  private boolean fadeIn; 
  private float fade; 
  private float fadeSpeed; 
  private float maxFade; 
   
  private PGraphics textImage; 
   
  public QuoteManager(String filename, int x, int y, int textWidth, int textHeight) { 
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    this.quotes = loadStrings(filename); 
    this.textImage = createGraphics(1500, 400); 
    this.index = 0; 
     
    this.fade = 0; 
    this.fadeSpeed = 2; 
    this.maxFade = 500; 
     
    this.x = x; 
    this.y = y; 
    this.textWidth = textWidth; 
    this.textHeight = textHeight; 
  } 
   
  public void update() { 
     
    updateFade(); 
     
    if (!fadeIn && fade < 0) { 
      updateImage(); 
      fadeIn = true; 
    } 
     
    if (fadeIn && fade > maxFade) { 
      fadeIn = false; 
    } 
     
  } 
   
  public void draw() { 
     
    tint(255, fade); 
    image(textImage, 200, 100); 
  } 
   
  private void updateFade() { 
    fade += fadeIn ? fadeSpeed : -fadeSpeed; 
  } 
   
  private void updateImage() { 
    updateIndex(); 
    textImage.beginDraw(); 
    textImage.background(-1, 0); 
    textImage.textSize(50); 
    textImage.textAlign(CENTER, CENTER); 
    textImage.fill(0); 
    //for(int x = -2; x < 3; x++){ 
    //    textImage.text(getCurrentQuote(), x, 0, textImage.width, textImage.height); 
    //    textImage.text(getCurrentQuote(), 0, x, textImage.width, textImage.height); 
    //} 
    textImage.text(getCurrentQuote(), 2, 2, textImage.width, textImage.height); 
    //textImage.textSize(80); 
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    //textImage.text(getCurrentQuote(), 0, 0, textImage.width, textImage.height); 
    textImage.tint(100); 
    textImage.fill(255); 
    textImage.textSize(50); 
    textImage.text(getCurrentQuote(), 0, 0, textImage.width, textImage.height); 
    textImage.endDraw(); 
  } 
   
  private void updateIndex() { 
    this.index = nextIndex(); 
  } 
   
  private int nextIndex() { 
    return (index + 1) % (quotes.length); 
  } 
   
  private String getCurrentQuote() { 
    return this.quotes[index]; 
  } 
   
  public float getFadeSpeed() { 
    return this.fadeSpeed; 
  } 
   
  public float getMaxFade() { 
    return this.maxFade; 
  } 
   
  public void setFadeSpeed(float fadeSpeed) { 
    this.fadeSpeed = fadeSpeed; 
  } 
   
  public void setMaxFade(float maxFade) { 
    this.maxFade = maxFade; 
  } 
} 
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