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Crosscutting Concerns
import java.io.*;
import java.util.zip.*;

/**
 * Command line program to copy a file to another directory.
 * @author Marco Schmidt
 */
public class CopyFile {
	

 // constant values for the override option
	

 public static final int OVERWRITE_ALWAYS = 1;
	

 public static final int OVERWRITE_NEVER = 2;
	

 public static final int OVERWRITE_ASK = 3;

	

 // program options initialized to default values
	

 private static int bufferSize = 4 * 1024;
	

 private static boolean clock = true;
	

 private static boolean copyOriginalTimestamp = true;
	

 private static boolean verify = true;
	

 private static int override = OVERWRITE_ASK;

	

 public static Long copyFile(File srcFile, File destFile)
	

 	

 throws IOException {
	

 	

 InputStream in = new FileInputStream(srcFile);
	

 	

 OutputStream out = new FileOutputStream(destFile);
	

 	

 long millis = System.currentTimeMillis();
	

 	

 CRC32 checksum = null;
	

 	

 if (verify) {
	

 	

 	

 checksum = new CRC32();
	

 	

 	

 checksum.reset();
	

 	

 }
	

 	

 byte[] buffer = new byte[bufferSize];
	

 	

 int bytesRead;
	

 	

 while ((bytesRead = in.read(buffer)) >= 0) {
	

 	

 	

 if (verify) {
	

 	

 	

 	

 checksum.update(buffer, 0, bytesRead);
	

 	

 	

 }
	

 	

 	

 out.write(buffer, 0, bytesRead);
	

 	

 }
	

 	

 out.close();
	

 	

 in.close();
	

 	

 if (clock) {
	

 	

 	

 millis = System.currentTimeMillis() - millis;
	

 	

 	

 System.out.println("Second(s): " + (millis/1000L));
	

 	

 }
	

 	

 if (verify) {
	

 	

 	

 return new Long(checksum.getValue());
	

 	

 } else {
	

 	

 	

 return null;
	

 	

 }
	

 }

	

 public static Long createChecksum(File file) throws IOException {
	

 	

 long millis = System.currentTimeMillis();
	

 	

 InputStream in = new FileInputStream(file);
	

 	

 CRC32 checksum = new CRC32();
	

 	

 checksum.reset();
	

 	

 byte[] buffer = new byte[bufferSize];
	

 	

 int bytesRead;
	

 	

 while ((bytesRead = in.read(buffer)) >= 0) {
	

 	

 	

 checksum.update(buffer, 0, bytesRead);
	

 	

 }
	

 	

 in.close();
	

 	

 if (clock) {
	

 	

 	

 millis = System.currentTimeMillis() - millis;
	

 	

 	

 System.out.println("Second(s): " + (millis/1000L));
	

 	

 }
	

 	

 return new Long(checksum.getValue());
	

 }

	

 /**
	

  * Determine if data is to be copied to given file.
	

  * Take into consideration override option and 
	

  * ask user in case file exists and override option is ask.
	

  * @param file File object for potential destination file
	

  * @return true if data is to be copied to file, false if not
	

  */
	

 public static boolean doCopy(File file) {
	

 	

 boolean exists = file.exists();
	

 	

 if (override == OVERWRITE_ALWAYS || !exists) {
	

 	

 	

 return true;
	

 	

 } else
	

 	

 if (override == OVERWRITE_NEVER) {
	

 	

 	

 return false;
	

 	

 } else
	

 	

 if (override == OVERWRITE_ASK) {
	

 	

 	

 return readYesNoFromStandardInput("File exists. " +
	

 	

 	

 	

 "Overwrite (y/n)?");
	

 	

 } else {
	

 	

 	

 throw new InternalError("Program error. Invalid " +
	

 	

 	

 	

 "value for override: " + override);
	

 	

 }
	

 }

	

 public static void main(String[] args) throws IOException {
	

 	

 // make sure there are exactly two arguments
	

 	

 if (args.length != 2) {
	

 	

 	

 System.err.println("Usage: CopyFile SRC-FILE-NAME DEST-DIR-NAME");
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // make sure the source file is indeed a readable file
	

 	

 File srcFile = new File(args[0]);
	

 	

 if (!srcFile.isFile() || !srcFile.canRead()) {
	

 	

 	

 System.err.println("Not a readable file: " + srcFile.getName());
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // make sure the second argument is a directory
	

 	

 File destDir = new File(args[1]);
	

 	

 if (!destDir.isDirectory()) {
	

 	

 	

 System.err.println("Not a directory: " + destDir.getName());
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // create File object for destination file
	

 	

 File destFile = new File(destDir, srcFile.getName());

	

 	

 // check if copying is desired given overwrite option
	

 	

 if (!doCopy(destFile)) {
	

 	

 	

 return;
	

 	

 }

	

 	

 // copy file, optionally creating a checksum
	

 	

 Long checksumSrc = copyFile(srcFile, destFile);

	

 	

 // copy timestamp of last modification
	

 	

 if (copyOriginalTimestamp) {
	

 	

 	

 if (!destFile.setLastModified(srcFile.lastModified())) {
	

 	

 	

 	

 System.err.println("Error: Could not set " +
	

 	

 	

 	

 	

 "timestamp of copied file.");
	

 	

 	

 }
	

 	

 }

	

 	

 // optionally verify file
	

 	

 if (verify) {
	

 	

 	

 System.out.print("Verifying destination file...");
	

 	

 	

 Long checksumDest = createChecksum(destFile);
	

 	

 	

 if (checksumSrc.equals(checksumDest)) {
	

 	

 	

 	

 System.out.println(" OK, files are equal.");
	

 	

 	

 } else {
	

 	

 	

 	

 System.out.println(" Error: Checksums differ.");
	

 	

 	

 }
	

 	

 }
	

 }

	

 /**
	

  * Print a message to standard output and read lines from
	

  * standard input until yes or no (y or n) is entered.
	

  * @param message informative text to be answered by user
	

  * @return user answer, true for yes, false for no.
	

  */
	

 public static boolean readYesNoFromStandardInput(String message) {
	

 	

 System.out.println(message);
	

 	

 String line;
	

 	

 BufferedReader in = new BufferedReader(new InputStreamReader(
	

 	

 	

 System.in));
	

 	

 Boolean answer = null;
	

 	

 try
	

 	

 {
	

 	

 	

 while ((line = in.readLine()) != null) {
	

 	

 	

 	

 line = line.toLowerCase();
	

 	

 	

 	

 if ("y".equals(line) || "yes".equals(line)) {
	

 	

 	

 	

 	

 answer = Boolean.TRUE;
	

 	

 	

 	

 	

 break;
	

 	

 	

 	

 }
	

 	

 	

 	

 else
	

 	

 	

 	

 if ("n".equals(line) || "no".equals(line)) {
	

 	

 	

 	

 	

 answer = Boolean.FALSE;
	

 	

 	

 	

 	

 break;
	

 	

 	

 	

 }
	

 	

 	

 	

 else
	

 	

 	

 	

 {
	

 	

 	

 	

 	

 System.out.println("Could not understand answer (\"" +
	

 	

 	

 	

 	

 	

 line + "\"). Please use y for yes or n for no.");
	

 	

 	

 	

 }
	

 	

 	

 }
	

 	

 	

 if (answer == null) {
	

 	

 	

 	

 throw new IOException("Unexpected end of input from stdin.");
	

 	

 	

 }
	

 	

 	

 in.close();
	

 	

 	

 return answer.booleanValue();
	

 	

 }
	

 	

 catch (IOException ioe)
	

 	

 {
	

 	

 	

 throw new InternalError(
	

 	

 	

 	

 "Cannot read from stdin or write to stdout.");
	

 	

 }
	

 }
}

 */
public class FileDownload {
 public static void download(String address, String localFileName) {
  OutputStream out = null;
  URLConnection conn = null;
  InputStream  in = null;
  try {
   URL url = new URL(address);
   out = new BufferedOutputStream(
    new FileOutputStream(localFileName));
   conn = url.openConnection();
   in = conn.getInputStream();
   byte[] buffer = new byte[1024];
   int numRead;
   long numWritten = 0;
   while ((numRead = in.read(buffer)) != -1) {
    out.write(buffer, 0, numRead);
    numWritten += numRead;
   }
   System.out.println(localFileName + "\t" + numWritten);
  } catch (Exception exception) {
   exception.printStackTrace();
  } finally {
   try {
    if (in != null) {
     in.close();
    }
    if (out != null) {
     out.close();
    }
   } catch (IOException ioe) {
   }
  }
 }

 public static void download(String address) {
  int lastSlashIndex = address.lastIndexOf('/');
  if (lastSlashIndex >= 0 &&
      lastSlashIndex < address.length() - 1) {
   download(address, address.substring(lastSlashIndex + 1));
  } else {
   System.err.println("Could not figure out local file name for " +
    address);
  }
 }

 public static void main(String[] args) {
  for (int i = 0; i < args.length; i++) {
   download(args[i]);
  }
 }
}

 */
public class HappyNewYear implements Runnable

{
 private static NumberFormat formatter = NumberFormat.getInstance();
 private JFrame frame;
 private JLabel label;
 private long newYearMillis;
 private String message;

 public HappyNewYear(JFrame frame, JLabel label)
 {
  // store argument GUI elements
  this.frame = frame;
  this.label = label;
  // compute beginning of next year
  Calendar cal = new GregorianCalendar();
  int nextYear = cal.get(Calendar.YEAR) + 1;
  cal.set(Calendar.YEAR, nextYear);
  cal.set(Calendar.MONTH, Calendar.JANUARY);
  cal.set(Calendar.DAY_OF_MONTH, 1);
  cal.set(Calendar.HOUR_OF_DAY, 0);
  cal.set(Calendar.MINUTE, 0);
  cal.set(Calendar.SECOND, 0);
  newYearMillis = cal.getTime().getTime();
  // prepare a message
  message = "Happy " + nextYear + "!"; 
 }

 public static int determineFontSize(JFrame frame,
  int componentWidth, String fontName, int fontStyle, 
  String text)
 {
  int fontSize = componentWidth * 2 / text.length();
  Font font = new Font(fontName, fontStyle, fontSize);
  FontMetrics fontMetrics = frame.getGraphics().
   getFontMetrics(font);
  int stringWidth = fontMetrics.stringWidth(text);
  return (int)(fontSize * 0.95 *
   componentWidth / stringWidth);
 }

 public static void main(String[] args)
 {
  JFrame frame = new JFrame();
  frame.addKeyListener(new KeyListener()
  {
   public void keyPressed(KeyEvent event) {}
   public void keyReleased(KeyEvent event) {
    if (event.getKeyChar() == KeyEvent.VK_ESCAPE)
    {
     System.exit(0);
    }
   }
   public void keyTyped(KeyEvent event) {}
  }
  );
  frame.setUndecorated(true);
  JLabel label = new JLabel(".");
  label.setBackground(Color.BLACK);
  label.setForeground(Color.WHITE);
  label.setOpaque(true);
  label.setHorizontalAlignment(SwingConstants.CENTER);
  frame.getContentPane().add(label);
  GraphicsEnvironment.getLocalGraphicsEnvironment().
   getDefaultScreenDevice().setFullScreenWindow(frame);
  final int fontStyle = Font.BOLD;
  final String fontName = "SansSerif";
  int fontSizeNumber = determineFontSize(frame, 
   Toolkit.getDefaultToolkit().getScreenSize().width,
   fontName, fontStyle, formatter.format(88888888));
  int fontSizeText = determineFontSize(frame, 
   Toolkit.getDefaultToolkit().getScreenSize().width,
   fontName, fontStyle, "Happy 8888!");
  label.setFont(new Font(fontName, fontStyle, 
   Math.min(fontSizeNumber, fontSizeText)));
  new HappyNewYear(frame, label).run();
    }

    public void run()
    {
 boolean newYear = false;
 do
 {
  long time = System.currentTimeMillis();
  long remaining = (newYearMillis - time) / 1000L;
  String output;
  if (remaining < 1)
   {
   // new year!
   newYear = true;
   output = message;
   }
  else
   {
   // make a String from the number of seconds
   output = formatter.format(remaining);
   }
   label.setText(output);
   try
   {
    Thread.sleep(1000);
    }
}
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Crosscutting Concerns
import java.io.*;
import java.util.zip.*;

/**
 * Command line program to copy a file to another directory.
 * @author Marco Schmidt
 */
public class CopyFile {
	

 // constant values for the override option
	

 public static final int OVERWRITE_ALWAYS = 1;
	

 public static final int OVERWRITE_NEVER = 2;
	

 public static final int OVERWRITE_ASK = 3;

	

 // program options initialized to default values
	

 private static int bufferSize = 4 * 1024;
	

 private static boolean clock = true;
	

 private static boolean copyOriginalTimestamp = true;
	

 private static boolean verify = true;
	

 private static int override = OVERWRITE_ASK;

	

 public static Long copyFile(File srcFile, File destFile)
	

 	

 throws IOException {
	

 	

 InputStream in = new FileInputStream(srcFile);
	

 	

 OutputStream out = new FileOutputStream(destFile);
	

 	

 long millis = System.currentTimeMillis();
	

 	

 CRC32 checksum = null;
	

 	

 if (verify) {
	

 	

 	

 checksum = new CRC32();
	

 	

 	

 checksum.reset();
	

 	

 }
	

 	

 byte[] buffer = new byte[bufferSize];
	

 	

 int bytesRead;
	

 	

 while ((bytesRead = in.read(buffer)) >= 0) {
	

 	

 	

 if (verify) {
	

 	

 	

 	

 checksum.update(buffer, 0, bytesRead);
	

 	

 	

 }
	

 	

 	

 out.write(buffer, 0, bytesRead);
	

 	

 }
	

 	

 out.close();
	

 	

 in.close();
	

 	

 if (clock) {
	

 	

 	

 millis = System.currentTimeMillis() - millis;
	

 	

 	

 System.out.println("Second(s): " + (millis/1000L));
	

 	

 }
	

 	

 if (verify) {
	

 	

 	

 return new Long(checksum.getValue());
	

 	

 } else {
	

 	

 	

 return null;
	

 	

 }
	

 }

	

 public static Long createChecksum(File file) throws IOException {
	

 	

 long millis = System.currentTimeMillis();
	

 	

 InputStream in = new FileInputStream(file);
	

 	

 CRC32 checksum = new CRC32();
	

 	

 checksum.reset();
	

 	

 byte[] buffer = new byte[bufferSize];
	

 	

 int bytesRead;
	

 	

 while ((bytesRead = in.read(buffer)) >= 0) {
	

 	

 	

 checksum.update(buffer, 0, bytesRead);
	

 	

 }
	

 	

 in.close();
	

 	

 if (clock) {
	

 	

 	

 millis = System.currentTimeMillis() - millis;
	

 	

 	

 System.out.println("Second(s): " + (millis/1000L));
	

 	

 }
	

 	

 return new Long(checksum.getValue());
	

 }

	

 /**
	

  * Determine if data is to be copied to given file.
	

  * Take into consideration override option and 
	

  * ask user in case file exists and override option is ask.
	

  * @param file File object for potential destination file
	

  * @return true if data is to be copied to file, false if not
	

  */
	

 public static boolean doCopy(File file) {
	

 	

 boolean exists = file.exists();
	

 	

 if (override == OVERWRITE_ALWAYS || !exists) {
	

 	

 	

 return true;
	

 	

 } else
	

 	

 if (override == OVERWRITE_NEVER) {
	

 	

 	

 return false;
	

 	

 } else
	

 	

 if (override == OVERWRITE_ASK) {
	

 	

 	

 return readYesNoFromStandardInput("File exists. " +
	

 	

 	

 	

 "Overwrite (y/n)?");
	

 	

 } else {
	

 	

 	

 throw new InternalError("Program error. Invalid " +
	

 	

 	

 	

 "value for override: " + override);
	

 	

 }
	

 }

	

 public static void main(String[] args) throws IOException {
	

 	

 // make sure there are exactly two arguments
	

 	

 if (args.length != 2) {
	

 	

 	

 System.err.println("Usage: CopyFile SRC-FILE-NAME DEST-DIR-NAME");
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // make sure the source file is indeed a readable file
	

 	

 File srcFile = new File(args[0]);
	

 	

 if (!srcFile.isFile() || !srcFile.canRead()) {
	

 	

 	

 System.err.println("Not a readable file: " + srcFile.getName());
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // make sure the second argument is a directory
	

 	

 File destDir = new File(args[1]);
	

 	

 if (!destDir.isDirectory()) {
	

 	

 	

 System.err.println("Not a directory: " + destDir.getName());
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // create File object for destination file
	

 	

 File destFile = new File(destDir, srcFile.getName());

	

 	

 // check if copying is desired given overwrite option
	

 	

 if (!doCopy(destFile)) {
	

 	

 	

 return;
	

 	

 }

	

 	

 // copy file, optionally creating a checksum
	

 	

 Long checksumSrc = copyFile(srcFile, destFile);

	

 	

 // copy timestamp of last modification
	

 	

 if (copyOriginalTimestamp) {
	

 	

 	

 if (!destFile.setLastModified(srcFile.lastModified())) {
	

 	

 	

 	

 System.err.println("Error: Could not set " +
	

 	

 	

 	

 	

 "timestamp of copied file.");
	

 	

 	

 }
	

 	

 }

	

 	

 // optionally verify file
	

 	

 if (verify) {
	

 	

 	

 System.out.print("Verifying destination file...");
	

 	

 	

 Long checksumDest = createChecksum(destFile);
	

 	

 	

 if (checksumSrc.equals(checksumDest)) {
	

 	

 	

 	

 System.out.println(" OK, files are equal.");
	

 	

 	

 } else {
	

 	

 	

 	

 System.out.println(" Error: Checksums differ.");
	

 	

 	

 }
	

 	

 }
	

 }

	

 /**
	

  * Print a message to standard output and read lines from
	

  * standard input until yes or no (y or n) is entered.
	

  * @param message informative text to be answered by user
	

  * @return user answer, true for yes, false for no.
	

  */
	

 public static boolean readYesNoFromStandardInput(String message) {
	

 	

 System.out.println(message);
	

 	

 String line;
	

 	

 BufferedReader in = new BufferedReader(new InputStreamReader(
	

 	

 	

 System.in));
	

 	

 Boolean answer = null;
	

 	

 try
	

 	

 {
	

 	

 	

 while ((line = in.readLine()) != null) {
	

 	

 	

 	

 line = line.toLowerCase();
	

 	

 	

 	

 if ("y".equals(line) || "yes".equals(line)) {
	

 	

 	

 	

 	

 answer = Boolean.TRUE;
	

 	

 	

 	

 	

 break;
	

 	

 	

 	

 }
	

 	

 	

 	

 else
	

 	

 	

 	

 if ("n".equals(line) || "no".equals(line)) {
	

 	

 	

 	

 	

 answer = Boolean.FALSE;
	

 	

 	

 	

 	

 break;
	

 	

 	

 	

 }
	

 	

 	

 	

 else
	

 	

 	

 	

 {
	

 	

 	

 	

 	

 System.out.println("Could not understand answer (\"" +
	

 	

 	

 	

 	

 	

 line + "\"). Please use y for yes or n for no.");
	

 	

 	

 	

 }
	

 	

 	

 }
	

 	

 	

 if (answer == null) {
	

 	

 	

 	

 throw new IOException("Unexpected end of input from stdin.");
	

 	

 	

 }
	

 	

 	

 in.close();
	

 	

 	

 return answer.booleanValue();
	

 	

 }
	

 	

 catch (IOException ioe)
	

 	

 {
	

 	

 	

 throw new InternalError(
	

 	

 	

 	

 "Cannot read from stdin or write to stdout.");
	

 	

 }
	

 }
}

 */
public class FileDownload {
 public static void download(String address, String localFileName) {
  OutputStream out = null;
  URLConnection conn = null;
  InputStream  in = null;
  try {
   URL url = new URL(address);
   out = new BufferedOutputStream(
    new FileOutputStream(localFileName));
   conn = url.openConnection();
   in = conn.getInputStream();
   byte[] buffer = new byte[1024];
   int numRead;
   long numWritten = 0;
   while ((numRead = in.read(buffer)) != -1) {
    out.write(buffer, 0, numRead);
    numWritten += numRead;
   }
   System.out.println(localFileName + "\t" + numWritten);
  } catch (Exception exception) {
   exception.printStackTrace();
  } finally {
   try {
    if (in != null) {
     in.close();
    }
    if (out != null) {
     out.close();
    }
   } catch (IOException ioe) {
   }
  }
 }

 public static void download(String address) {
  int lastSlashIndex = address.lastIndexOf('/');
  if (lastSlashIndex >= 0 &&
      lastSlashIndex < address.length() - 1) {
   download(address, address.substring(lastSlashIndex + 1));
  } else {
   System.err.println("Could not figure out local file name for " +
    address);
  }
 }

 public static void main(String[] args) {
  for (int i = 0; i < args.length; i++) {
   download(args[i]);
  }
 }
}

 */
public class HappyNewYear implements Runnable

{
 private static NumberFormat formatter = NumberFormat.getInstance();
 private JFrame frame;
 private JLabel label;
 private long newYearMillis;
 private String message;

 public HappyNewYear(JFrame frame, JLabel label)
 {
  // store argument GUI elements
  this.frame = frame;
  this.label = label;
  // compute beginning of next year
  Calendar cal = new GregorianCalendar();
  int nextYear = cal.get(Calendar.YEAR) + 1;
  cal.set(Calendar.YEAR, nextYear);
  cal.set(Calendar.MONTH, Calendar.JANUARY);
  cal.set(Calendar.DAY_OF_MONTH, 1);
  cal.set(Calendar.HOUR_OF_DAY, 0);
  cal.set(Calendar.MINUTE, 0);
  cal.set(Calendar.SECOND, 0);
  newYearMillis = cal.getTime().getTime();
  // prepare a message
  message = "Happy " + nextYear + "!"; 
 }

 public static int determineFontSize(JFrame frame,
  int componentWidth, String fontName, int fontStyle, 
  String text)
 {
  int fontSize = componentWidth * 2 / text.length();
  Font font = new Font(fontName, fontStyle, fontSize);
  FontMetrics fontMetrics = frame.getGraphics().
   getFontMetrics(font);
  int stringWidth = fontMetrics.stringWidth(text);
  return (int)(fontSize * 0.95 *
   componentWidth / stringWidth);
 }

 public static void main(String[] args)
 {
  JFrame frame = new JFrame();
  frame.addKeyListener(new KeyListener()
  {
   public void keyPressed(KeyEvent event) {}
   public void keyReleased(KeyEvent event) {
    if (event.getKeyChar() == KeyEvent.VK_ESCAPE)
    {
     System.exit(0);
    }
   }
   public void keyTyped(KeyEvent event) {}
  }
  );
  frame.setUndecorated(true);
  JLabel label = new JLabel(".");
  label.setBackground(Color.BLACK);
  label.setForeground(Color.WHITE);
  label.setOpaque(true);
  label.setHorizontalAlignment(SwingConstants.CENTER);
  frame.getContentPane().add(label);
  GraphicsEnvironment.getLocalGraphicsEnvironment().
   getDefaultScreenDevice().setFullScreenWindow(frame);
  final int fontStyle = Font.BOLD;
  final String fontName = "SansSerif";
  int fontSizeNumber = determineFontSize(frame, 
   Toolkit.getDefaultToolkit().getScreenSize().width,
   fontName, fontStyle, formatter.format(88888888));
  int fontSizeText = determineFontSize(frame, 
   Toolkit.getDefaultToolkit().getScreenSize().width,
   fontName, fontStyle, "Happy 8888!");
  label.setFont(new Font(fontName, fontStyle, 
   Math.min(fontSizeNumber, fontSizeText)));
  new HappyNewYear(frame, label).run();
    }

    public void run()
    {
 boolean newYear = false;
 do
 {
  long time = System.currentTimeMillis();
  long remaining = (newYearMillis - time) / 1000L;
  String output;
  if (remaining < 1)
   {
   // new year!
   newYear = true;
   output = message;
   }
  else
   {
   // make a String from the number of seconds
   output = formatter.format(remaining);
   }
   label.setText(output);
   try
   {
    Thread.sleep(1000);
    }
}

Synchronisation
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Crosscutting Concerns
import java.io.*;
import java.util.zip.*;

/**
 * Command line program to copy a file to another directory.
 * @author Marco Schmidt
 */
public class CopyFile {
	

 // constant values for the override option
	

 public static final int OVERWRITE_ALWAYS = 1;
	

 public static final int OVERWRITE_NEVER = 2;
	

 public static final int OVERWRITE_ASK = 3;

	

 // program options initialized to default values
	

 private static int bufferSize = 4 * 1024;
	

 private static boolean clock = true;
	

 private static boolean copyOriginalTimestamp = true;
	

 private static boolean verify = true;
	

 private static int override = OVERWRITE_ASK;

	

 public static Long copyFile(File srcFile, File destFile)
	

 	

 throws IOException {
	

 	

 InputStream in = new FileInputStream(srcFile);
	

 	

 OutputStream out = new FileOutputStream(destFile);
	

 	

 long millis = System.currentTimeMillis();
	

 	

 CRC32 checksum = null;
	

 	

 if (verify) {
	

 	

 	

 checksum = new CRC32();
	

 	

 	

 checksum.reset();
	

 	

 }
	

 	

 byte[] buffer = new byte[bufferSize];
	

 	

 int bytesRead;
	

 	

 while ((bytesRead = in.read(buffer)) >= 0) {
	

 	

 	

 if (verify) {
	

 	

 	

 	

 checksum.update(buffer, 0, bytesRead);
	

 	

 	

 }
	

 	

 	

 out.write(buffer, 0, bytesRead);
	

 	

 }
	

 	

 out.close();
	

 	

 in.close();
	

 	

 if (clock) {
	

 	

 	

 millis = System.currentTimeMillis() - millis;
	

 	

 	

 System.out.println("Second(s): " + (millis/1000L));
	

 	

 }
	

 	

 if (verify) {
	

 	

 	

 return new Long(checksum.getValue());
	

 	

 } else {
	

 	

 	

 return null;
	

 	

 }
	

 }

	

 public static Long createChecksum(File file) throws IOException {
	

 	

 long millis = System.currentTimeMillis();
	

 	

 InputStream in = new FileInputStream(file);
	

 	

 CRC32 checksum = new CRC32();
	

 	

 checksum.reset();
	

 	

 byte[] buffer = new byte[bufferSize];
	

 	

 int bytesRead;
	

 	

 while ((bytesRead = in.read(buffer)) >= 0) {
	

 	

 	

 checksum.update(buffer, 0, bytesRead);
	

 	

 }
	

 	

 in.close();
	

 	

 if (clock) {
	

 	

 	

 millis = System.currentTimeMillis() - millis;
	

 	

 	

 System.out.println("Second(s): " + (millis/1000L));
	

 	

 }
	

 	

 return new Long(checksum.getValue());
	

 }

	

 /**
	

  * Determine if data is to be copied to given file.
	

  * Take into consideration override option and 
	

  * ask user in case file exists and override option is ask.
	

  * @param file File object for potential destination file
	

  * @return true if data is to be copied to file, false if not
	

  */
	

 public static boolean doCopy(File file) {
	

 	

 boolean exists = file.exists();
	

 	

 if (override == OVERWRITE_ALWAYS || !exists) {
	

 	

 	

 return true;
	

 	

 } else
	

 	

 if (override == OVERWRITE_NEVER) {
	

 	

 	

 return false;
	

 	

 } else
	

 	

 if (override == OVERWRITE_ASK) {
	

 	

 	

 return readYesNoFromStandardInput("File exists. " +
	

 	

 	

 	

 "Overwrite (y/n)?");
	

 	

 } else {
	

 	

 	

 throw new InternalError("Program error. Invalid " +
	

 	

 	

 	

 "value for override: " + override);
	

 	

 }
	

 }

	

 public static void main(String[] args) throws IOException {
	

 	

 // make sure there are exactly two arguments
	

 	

 if (args.length != 2) {
	

 	

 	

 System.err.println("Usage: CopyFile SRC-FILE-NAME DEST-DIR-NAME");
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // make sure the source file is indeed a readable file
	

 	

 File srcFile = new File(args[0]);
	

 	

 if (!srcFile.isFile() || !srcFile.canRead()) {
	

 	

 	

 System.err.println("Not a readable file: " + srcFile.getName());
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // make sure the second argument is a directory
	

 	

 File destDir = new File(args[1]);
	

 	

 if (!destDir.isDirectory()) {
	

 	

 	

 System.err.println("Not a directory: " + destDir.getName());
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // create File object for destination file
	

 	

 File destFile = new File(destDir, srcFile.getName());

	

 	

 // check if copying is desired given overwrite option
	

 	

 if (!doCopy(destFile)) {
	

 	

 	

 return;
	

 	

 }

	

 	

 // copy file, optionally creating a checksum
	

 	

 Long checksumSrc = copyFile(srcFile, destFile);

	

 	

 // copy timestamp of last modification
	

 	

 if (copyOriginalTimestamp) {
	

 	

 	

 if (!destFile.setLastModified(srcFile.lastModified())) {
	

 	

 	

 	

 System.err.println("Error: Could not set " +
	

 	

 	

 	

 	

 "timestamp of copied file.");
	

 	

 	

 }
	

 	

 }

	

 	

 // optionally verify file
	

 	

 if (verify) {
	

 	

 	

 System.out.print("Verifying destination file...");
	

 	

 	

 Long checksumDest = createChecksum(destFile);
	

 	

 	

 if (checksumSrc.equals(checksumDest)) {
	

 	

 	

 	

 System.out.println(" OK, files are equal.");
	

 	

 	

 } else {
	

 	

 	

 	

 System.out.println(" Error: Checksums differ.");
	

 	

 	

 }
	

 	

 }
	

 }

	

 /**
	

  * Print a message to standard output and read lines from
	

  * standard input until yes or no (y or n) is entered.
	

  * @param message informative text to be answered by user
	

  * @return user answer, true for yes, false for no.
	

  */
	

 public static boolean readYesNoFromStandardInput(String message) {
	

 	

 System.out.println(message);
	

 	

 String line;
	

 	

 BufferedReader in = new BufferedReader(new InputStreamReader(
	

 	

 	

 System.in));
	

 	

 Boolean answer = null;
	

 	

 try
	

 	

 {
	

 	

 	

 while ((line = in.readLine()) != null) {
	

 	

 	

 	

 line = line.toLowerCase();
	

 	

 	

 	

 if ("y".equals(line) || "yes".equals(line)) {
	

 	

 	

 	

 	

 answer = Boolean.TRUE;
	

 	

 	

 	

 	

 break;
	

 	

 	

 	

 }
	

 	

 	

 	

 else
	

 	

 	

 	

 if ("n".equals(line) || "no".equals(line)) {
	

 	

 	

 	

 	

 answer = Boolean.FALSE;
	

 	

 	

 	

 	

 break;
	

 	

 	

 	

 }
	

 	

 	

 	

 else
	

 	

 	

 	

 {
	

 	

 	

 	

 	

 System.out.println("Could not understand answer (\"" +
	

 	

 	

 	

 	

 	

 line + "\"). Please use y for yes or n for no.");
	

 	

 	

 	

 }
	

 	

 	

 }
	

 	

 	

 if (answer == null) {
	

 	

 	

 	

 throw new IOException("Unexpected end of input from stdin.");
	

 	

 	

 }
	

 	

 	

 in.close();
	

 	

 	

 return answer.booleanValue();
	

 	

 }
	

 	

 catch (IOException ioe)
	

 	

 {
	

 	

 	

 throw new InternalError(
	

 	

 	

 	

 "Cannot read from stdin or write to stdout.");
	

 	

 }
	

 }
}

 */
public class FileDownload {
 public static void download(String address, String localFileName) {
  OutputStream out = null;
  URLConnection conn = null;
  InputStream  in = null;
  try {
   URL url = new URL(address);
   out = new BufferedOutputStream(
    new FileOutputStream(localFileName));
   conn = url.openConnection();
   in = conn.getInputStream();
   byte[] buffer = new byte[1024];
   int numRead;
   long numWritten = 0;
   while ((numRead = in.read(buffer)) != -1) {
    out.write(buffer, 0, numRead);
    numWritten += numRead;
   }
   System.out.println(localFileName + "\t" + numWritten);
  } catch (Exception exception) {
   exception.printStackTrace();
  } finally {
   try {
    if (in != null) {
     in.close();
    }
    if (out != null) {
     out.close();
    }
   } catch (IOException ioe) {
   }
  }
 }

 public static void download(String address) {
  int lastSlashIndex = address.lastIndexOf('/');
  if (lastSlashIndex >= 0 &&
      lastSlashIndex < address.length() - 1) {
   download(address, address.substring(lastSlashIndex + 1));
  } else {
   System.err.println("Could not figure out local file name for " +
    address);
  }
 }

 public static void main(String[] args) {
  for (int i = 0; i < args.length; i++) {
   download(args[i]);
  }
 }
}

 */
public class HappyNewYear implements Runnable

{
 private static NumberFormat formatter = NumberFormat.getInstance();
 private JFrame frame;
 private JLabel label;
 private long newYearMillis;
 private String message;

 public HappyNewYear(JFrame frame, JLabel label)
 {
  // store argument GUI elements
  this.frame = frame;
  this.label = label;
  // compute beginning of next year
  Calendar cal = new GregorianCalendar();
  int nextYear = cal.get(Calendar.YEAR) + 1;
  cal.set(Calendar.YEAR, nextYear);
  cal.set(Calendar.MONTH, Calendar.JANUARY);
  cal.set(Calendar.DAY_OF_MONTH, 1);
  cal.set(Calendar.HOUR_OF_DAY, 0);
  cal.set(Calendar.MINUTE, 0);
  cal.set(Calendar.SECOND, 0);
  newYearMillis = cal.getTime().getTime();
  // prepare a message
  message = "Happy " + nextYear + "!"; 
 }

 public static int determineFontSize(JFrame frame,
  int componentWidth, String fontName, int fontStyle, 
  String text)
 {
  int fontSize = componentWidth * 2 / text.length();
  Font font = new Font(fontName, fontStyle, fontSize);
  FontMetrics fontMetrics = frame.getGraphics().
   getFontMetrics(font);
  int stringWidth = fontMetrics.stringWidth(text);
  return (int)(fontSize * 0.95 *
   componentWidth / stringWidth);
 }

 public static void main(String[] args)
 {
  JFrame frame = new JFrame();
  frame.addKeyListener(new KeyListener()
  {
   public void keyPressed(KeyEvent event) {}
   public void keyReleased(KeyEvent event) {
    if (event.getKeyChar() == KeyEvent.VK_ESCAPE)
    {
     System.exit(0);
    }
   }
   public void keyTyped(KeyEvent event) {}
  }
  );
  frame.setUndecorated(true);
  JLabel label = new JLabel(".");
  label.setBackground(Color.BLACK);
  label.setForeground(Color.WHITE);
  label.setOpaque(true);
  label.setHorizontalAlignment(SwingConstants.CENTER);
  frame.getContentPane().add(label);
  GraphicsEnvironment.getLocalGraphicsEnvironment().
   getDefaultScreenDevice().setFullScreenWindow(frame);
  final int fontStyle = Font.BOLD;
  final String fontName = "SansSerif";
  int fontSizeNumber = determineFontSize(frame, 
   Toolkit.getDefaultToolkit().getScreenSize().width,
   fontName, fontStyle, formatter.format(88888888));
  int fontSizeText = determineFontSize(frame, 
   Toolkit.getDefaultToolkit().getScreenSize().width,
   fontName, fontStyle, "Happy 8888!");
  label.setFont(new Font(fontName, fontStyle, 
   Math.min(fontSizeNumber, fontSizeText)));
  new HappyNewYear(frame, label).run();
    }

    public void run()
    {
 boolean newYear = false;
 do
 {
  long time = System.currentTimeMillis();
  long remaining = (newYearMillis - time) / 1000L;
  String output;
  if (remaining < 1)
   {
   // new year!
   newYear = true;
   output = message;
   }
  else
   {
   // make a String from the number of seconds
   output = formatter.format(remaining);
   }
   label.setText(output);
   try
   {
    Thread.sleep(1000);
    }
}
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Crosscutting Concerns
import java.io.*;
import java.util.zip.*;

/**
 * Command line program to copy a file to another directory.
 * @author Marco Schmidt
 */
public class CopyFile {
	

 // constant values for the override option
	

 public static final int OVERWRITE_ALWAYS = 1;
	

 public static final int OVERWRITE_NEVER = 2;
	

 public static final int OVERWRITE_ASK = 3;

	

 // program options initialized to default values
	

 private static int bufferSize = 4 * 1024;
	

 private static boolean clock = true;
	

 private static boolean copyOriginalTimestamp = true;
	

 private static boolean verify = true;
	

 private static int override = OVERWRITE_ASK;

	

 public static Long copyFile(File srcFile, File destFile)
	

 	

 throws IOException {
	

 	

 InputStream in = new FileInputStream(srcFile);
	

 	

 OutputStream out = new FileOutputStream(destFile);
	

 	

 long millis = System.currentTimeMillis();
	

 	

 CRC32 checksum = null;
	

 	

 if (verify) {
	

 	

 	

 checksum = new CRC32();
	

 	

 	

 checksum.reset();
	

 	

 }
	

 	

 byte[] buffer = new byte[bufferSize];
	

 	

 int bytesRead;
	

 	

 while ((bytesRead = in.read(buffer)) >= 0) {
	

 	

 	

 if (verify) {
	

 	

 	

 	

 checksum.update(buffer, 0, bytesRead);
	

 	

 	

 }
	

 	

 	

 out.write(buffer, 0, bytesRead);
	

 	

 }
	

 	

 out.close();
	

 	

 in.close();
	

 	

 if (clock) {
	

 	

 	

 millis = System.currentTimeMillis() - millis;
	

 	

 	

 System.out.println("Second(s): " + (millis/1000L));
	

 	

 }
	

 	

 if (verify) {
	

 	

 	

 return new Long(checksum.getValue());
	

 	

 } else {
	

 	

 	

 return null;
	

 	

 }
	

 }

	

 public static Long createChecksum(File file) throws IOException {
	

 	

 long millis = System.currentTimeMillis();
	

 	

 InputStream in = new FileInputStream(file);
	

 	

 CRC32 checksum = new CRC32();
	

 	

 checksum.reset();
	

 	

 byte[] buffer = new byte[bufferSize];
	

 	

 int bytesRead;
	

 	

 while ((bytesRead = in.read(buffer)) >= 0) {
	

 	

 	

 checksum.update(buffer, 0, bytesRead);
	

 	

 }
	

 	

 in.close();
	

 	

 if (clock) {
	

 	

 	

 millis = System.currentTimeMillis() - millis;
	

 	

 	

 System.out.println("Second(s): " + (millis/1000L));
	

 	

 }
	

 	

 return new Long(checksum.getValue());
	

 }

	

 /**
	

  * Determine if data is to be copied to given file.
	

  * Take into consideration override option and 
	

  * ask user in case file exists and override option is ask.
	

  * @param file File object for potential destination file
	

  * @return true if data is to be copied to file, false if not
	

  */
	

 public static boolean doCopy(File file) {
	

 	

 boolean exists = file.exists();
	

 	

 if (override == OVERWRITE_ALWAYS || !exists) {
	

 	

 	

 return true;
	

 	

 } else
	

 	

 if (override == OVERWRITE_NEVER) {
	

 	

 	

 return false;
	

 	

 } else
	

 	

 if (override == OVERWRITE_ASK) {
	

 	

 	

 return readYesNoFromStandardInput("File exists. " +
	

 	

 	

 	

 "Overwrite (y/n)?");
	

 	

 } else {
	

 	

 	

 throw new InternalError("Program error. Invalid " +
	

 	

 	

 	

 "value for override: " + override);
	

 	

 }
	

 }

	

 public static void main(String[] args) throws IOException {
	

 	

 // make sure there are exactly two arguments
	

 	

 if (args.length != 2) {
	

 	

 	

 System.err.println("Usage: CopyFile SRC-FILE-NAME DEST-DIR-NAME");
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // make sure the source file is indeed a readable file
	

 	

 File srcFile = new File(args[0]);
	

 	

 if (!srcFile.isFile() || !srcFile.canRead()) {
	

 	

 	

 System.err.println("Not a readable file: " + srcFile.getName());
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // make sure the second argument is a directory
	

 	

 File destDir = new File(args[1]);
	

 	

 if (!destDir.isDirectory()) {
	

 	

 	

 System.err.println("Not a directory: " + destDir.getName());
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // create File object for destination file
	

 	

 File destFile = new File(destDir, srcFile.getName());

	

 	

 // check if copying is desired given overwrite option
	

 	

 if (!doCopy(destFile)) {
	

 	

 	

 return;
	

 	

 }

	

 	

 // copy file, optionally creating a checksum
	

 	

 Long checksumSrc = copyFile(srcFile, destFile);

	

 	

 // copy timestamp of last modification
	

 	

 if (copyOriginalTimestamp) {
	

 	

 	

 if (!destFile.setLastModified(srcFile.lastModified())) {
	

 	

 	

 	

 System.err.println("Error: Could not set " +
	

 	

 	

 	

 	

 "timestamp of copied file.");
	

 	

 	

 }
	

 	

 }

	

 	

 // optionally verify file
	

 	

 if (verify) {
	

 	

 	

 System.out.print("Verifying destination file...");
	

 	

 	

 Long checksumDest = createChecksum(destFile);
	

 	

 	

 if (checksumSrc.equals(checksumDest)) {
	

 	

 	

 	

 System.out.println(" OK, files are equal.");
	

 	

 	

 } else {
	

 	

 	

 	

 System.out.println(" Error: Checksums differ.");
	

 	

 	

 }
	

 	

 }
	

 }

	

 /**
	

  * Print a message to standard output and read lines from
	

  * standard input until yes or no (y or n) is entered.
	

  * @param message informative text to be answered by user
	

  * @return user answer, true for yes, false for no.
	

  */
	

 public static boolean readYesNoFromStandardInput(String message) {
	

 	

 System.out.println(message);
	

 	

 String line;
	

 	

 BufferedReader in = new BufferedReader(new InputStreamReader(
	

 	

 	

 System.in));
	

 	

 Boolean answer = null;
	

 	

 try
	

 	

 {
	

 	

 	

 while ((line = in.readLine()) != null) {
	

 	

 	

 	

 line = line.toLowerCase();
	

 	

 	

 	

 if ("y".equals(line) || "yes".equals(line)) {
	

 	

 	

 	

 	

 answer = Boolean.TRUE;
	

 	

 	

 	

 	

 break;
	

 	

 	

 	

 }
	

 	

 	

 	

 else
	

 	

 	

 	

 if ("n".equals(line) || "no".equals(line)) {
	

 	

 	

 	

 	

 answer = Boolean.FALSE;
	

 	

 	

 	

 	

 break;
	

 	

 	

 	

 }
	

 	

 	

 	

 else
	

 	

 	

 	

 {
	

 	

 	

 	

 	

 System.out.println("Could not understand answer (\"" +
	

 	

 	

 	

 	

 	

 line + "\"). Please use y for yes or n for no.");
	

 	

 	

 	

 }
	

 	

 	

 }
	

 	

 	

 if (answer == null) {
	

 	

 	

 	

 throw new IOException("Unexpected end of input from stdin.");
	

 	

 	

 }
	

 	

 	

 in.close();
	

 	

 	

 return answer.booleanValue();
	

 	

 }
	

 	

 catch (IOException ioe)
	

 	

 {
	

 	

 	

 throw new InternalError(
	

 	

 	

 	

 "Cannot read from stdin or write to stdout.");
	

 	

 }
	

 }
}

 */
public class FileDownload {
 public static void download(String address, String localFileName) {
  OutputStream out = null;
  URLConnection conn = null;
  InputStream  in = null;
  try {
   URL url = new URL(address);
   out = new BufferedOutputStream(
    new FileOutputStream(localFileName));
   conn = url.openConnection();
   in = conn.getInputStream();
   byte[] buffer = new byte[1024];
   int numRead;
   long numWritten = 0;
   while ((numRead = in.read(buffer)) != -1) {
    out.write(buffer, 0, numRead);
    numWritten += numRead;
   }
   System.out.println(localFileName + "\t" + numWritten);
  } catch (Exception exception) {
   exception.printStackTrace();
  } finally {
   try {
    if (in != null) {
     in.close();
    }
    if (out != null) {
     out.close();
    }
   } catch (IOException ioe) {
   }
  }
 }

 public static void download(String address) {
  int lastSlashIndex = address.lastIndexOf('/');
  if (lastSlashIndex >= 0 &&
      lastSlashIndex < address.length() - 1) {
   download(address, address.substring(lastSlashIndex + 1));
  } else {
   System.err.println("Could not figure out local file name for " +
    address);
  }
 }

 public static void main(String[] args) {
  for (int i = 0; i < args.length; i++) {
   download(args[i]);
  }
 }
}

 */
public class HappyNewYear implements Runnable

{
 private static NumberFormat formatter = NumberFormat.getInstance();
 private JFrame frame;
 private JLabel label;
 private long newYearMillis;
 private String message;

 public HappyNewYear(JFrame frame, JLabel label)
 {
  // store argument GUI elements
  this.frame = frame;
  this.label = label;
  // compute beginning of next year
  Calendar cal = new GregorianCalendar();
  int nextYear = cal.get(Calendar.YEAR) + 1;
  cal.set(Calendar.YEAR, nextYear);
  cal.set(Calendar.MONTH, Calendar.JANUARY);
  cal.set(Calendar.DAY_OF_MONTH, 1);
  cal.set(Calendar.HOUR_OF_DAY, 0);
  cal.set(Calendar.MINUTE, 0);
  cal.set(Calendar.SECOND, 0);
  newYearMillis = cal.getTime().getTime();
  // prepare a message
  message = "Happy " + nextYear + "!"; 
 }

 public static int determineFontSize(JFrame frame,
  int componentWidth, String fontName, int fontStyle, 
  String text)
 {
  int fontSize = componentWidth * 2 / text.length();
  Font font = new Font(fontName, fontStyle, fontSize);
  FontMetrics fontMetrics = frame.getGraphics().
   getFontMetrics(font);
  int stringWidth = fontMetrics.stringWidth(text);
  return (int)(fontSize * 0.95 *
   componentWidth / stringWidth);
 }

 public static void main(String[] args)
 {
  JFrame frame = new JFrame();
  frame.addKeyListener(new KeyListener()
  {
   public void keyPressed(KeyEvent event) {}
   public void keyReleased(KeyEvent event) {
    if (event.getKeyChar() == KeyEvent.VK_ESCAPE)
    {
     System.exit(0);
    }
   }
   public void keyTyped(KeyEvent event) {}
  }
  );
  frame.setUndecorated(true);
  JLabel label = new JLabel(".");
  label.setBackground(Color.BLACK);
  label.setForeground(Color.WHITE);
  label.setOpaque(true);
  label.setHorizontalAlignment(SwingConstants.CENTER);
  frame.getContentPane().add(label);
  GraphicsEnvironment.getLocalGraphicsEnvironment().
   getDefaultScreenDevice().setFullScreenWindow(frame);
  final int fontStyle = Font.BOLD;
  final String fontName = "SansSerif";
  int fontSizeNumber = determineFontSize(frame, 
   Toolkit.getDefaultToolkit().getScreenSize().width,
   fontName, fontStyle, formatter.format(88888888));
  int fontSizeText = determineFontSize(frame, 
   Toolkit.getDefaultToolkit().getScreenSize().width,
   fontName, fontStyle, "Happy 8888!");
  label.setFont(new Font(fontName, fontStyle, 
   Math.min(fontSizeNumber, fontSizeText)));
  new HappyNewYear(frame, label).run();
    }

    public void run()
    {
 boolean newYear = false;
 do
 {
  long time = System.currentTimeMillis();
  long remaining = (newYearMillis - time) / 1000L;
  String output;
  if (remaining < 1)
   {
   // new year!
   newYear = true;
   output = message;
   }
  else
   {
   // make a String from the number of seconds
   output = formatter.format(remaining);
   }
   label.setText(output);
   try
   {
    Thread.sleep(1000);
    }
}
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AOP

import java.io.*;
import java.util.zip.*;

/**
 * Command line program to copy a file to another directory.
 * @author Marco Schmidt
 */
public class CopyFile {
	

 // constant values for the override option
	

 public static final int OVERWRITE_ALWAYS = 1;
	

 public static final int OVERWRITE_NEVER = 2;
	

 public static final int OVERWRITE_ASK = 3;

	

 // program options initialized to default values
	

 private static int bufferSize = 4 * 1024;
	

 private static boolean clock = true;

	

 public static Long copyFile(File srcFile, File destFile)
	

 	

 throws IOException {

	

 	

 }
	

 	

 byte[] buffer = new byte[bufferSize];
	

 	

 int bytesRead;
	

 	

 while ((bytesRead = in.read(buffer)) >= 0) {
	

 	

 	

 if (verify) {
	

 	

 	

 	

 checksum.update(buffer, 0, bytesRead);
	

 	

 	

 }

	

 	

 	

 return new Long(checksum.getValue());
	

 	

 } else {
	

 	

 	

 return null;
	

 	

 }
	

 }

	

 public static Long createChecksum(File file) throws IOException {
	

 	

 long millis = System.currentTimeMillis();
	

 	

 InputStream in = new FileInputStream(file);

	

 	

 byte[] buffer = new byte[bufferSize];
	

 	

 int bytesRead;
	

 	

 while ((bytesRead = in.read(buffer)) >= 0) {
	

 	

 	

 checksum.update(buffer, 0, bytesRead);
	

 	

 }
	

 	

 in.close();
	

 	

 if (clock) {
	

 	

 	

 millis = System.currentTimeMillis() - millis;
	

 	

 	

 System.out.println("Second(s): " + (millis/1000L));
	

 	

 }
	

 	

 return new Long(checksum.getValue());
	

 }

	

 /**
	

  * Determine if data is to be copied to given file.

	

  * @param file File object for potential destination file
	

  * @return true if data is to be copied to file, false if not
	

  */
	

 public static boolean doCopy(File file) {
	

 	

 boolean exists = file.exists();
	

 	

 if (override == OVERWRITE_ALWAYS || !exists) {
	

 	

 	

 return true;
	

 	

 } else

	

 	

 } else {
	

 	

 	

 throw new InternalError("Program error. Invalid " +
	

 	

 	

 	

 "value for override: " + override);
	

 	

 }
	

 }

	

 public static void main(String[] args) throws IOException {
	

 	

 // make sure there are exactly two arguments
	

 	

 if (args.length != 2) {
	

 	

 	

 System.err.println("Usage: CopyFile SRC-FILE-NAME DEST-DIR-NAME");
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // make sure the source file is indeed a readable file
	

 	

 File srcFile = new File(args[0]);
	

 	

 if (!srcFile.isFile() || !srcFile.canRead()) {
	

 	

 	

 System.err.println("Not a readable file: " + srcFile.getName());
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // make sure the second argument is a directory
	

 	

 File destDir = new File(args[1]);
	

 	

 if (!destDir.isDirectory()) {
	

 	

 	

 System.err.println("Not a directory: " + destDir.getName());
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // create File object for destination file
	

 	

 File destFile = new File(destDir, srcFile.getName());

	

 	

 // check if copying is desired given overwrite option
	

 	

 if (!doCopy(destFile)) {
	

 	

 	

 return;
	

 	

 }

	

 	

 // copy timestamp of last modification

	

 }

	

 /**

	

  * @return user answer, true for yes, false for no.
	

  */
	

 public static boolean readYesNoFromStandardInput(String message) {
	

 	

 System.out.println(message);
	

 	

 String line;
	

 	

 BufferedReader in = new BufferedReader(new InputStreamReader(
	

 	

 	

 System.in));
	

 	

 Boolean answer = null;
	

 	

 try
	

 	

 {
	

 	

 	

 while ((line = in.readLine()) != null) {
	

 	

 	

 	

 line = line.toLowerCase();
	

 	

 	

 	

 if ("y".equals(line) || "yes".equals(line)) {
	

 	

 	

 	

 	

 answer = Boolean.TRUE;
	

 	

 	

 	

 	

 break;
	

 	

 	

 	

 }
	

 	

 	

 	

 else
	

 	

 	

 	

 if ("n".equals(line) || "no".equals(line)) {
	

 	

 	

 	

 	

 answer = Boolean.FALSE;
	

 	

 	

 	

 	

 break;
	

 	

 	

 	

 }
	

 	

 	

 	

 else
	

 	

 	

 	

 {
	

 	

 	

 	

 	

 System.out.println("Could not understand answer (\"" +
	

 	

 	

 	

 	

 	

 line + "\"). Please use y for yes or n for no.");
	

 	

 	

 	

 }
	

 	

 	


	

 	

 }
	

 	

 catch (IOException ioe)
	

 	

 {
	

 	

 	


	

 	

 }
	

 }
}

 */
public class FileDownload {
 public static void download(String address, String localFileName) {
  OutputStream out = null;
  URLConnection conn = null;
  InputStream  in = null;
  try {
      conn = url.openConnection();
   in = conn.getInputStream();
   byte[] buffer = new byte[1024];
   int numRead;
   long numWritten = 0;
   while ((numRead = in.read(buffer)) != -1) {
    out.write(buffer, 0, numRead);
    numWritten += numRead;

  } finally {
   try {
    if (in != null) {
     in.close();
    }
    if (out != null) {
     out.close();
    }
   } catch (IOException ioe) {
   }
  }
 }

 public static void download(String address) {
  int lastSlashIndex = address.lastIndexOf('/');

   System.err.println("Could not figure out local file name for " +
    address);
  }
 }

 public static void main(String[] args) {
  for (int i = 0; i < args.length; i++) {
   download(args[i]);
  }
 }
}

 */
public class HappyNewYear implements Runnable

{
 private static NumberFormat formatter = NumberFormat.getInstance();
 private JFrame frame;
 private JLabel label;
 private long newYearMillis;
 private String message;

 public HappyNewYear(JFrame frame, JLabel label)
 {

  cal.set(Calendar.YEAR, nextYear);
  cal.set(Calendar.MONTH, Calendar.JANUARY);
  cal.set(Calendar.DAY_OF_MONTH, 1);
  cal.set(Calendar.HOUR_OF_DAY, 0);
  cal.set(Calendar.MINUTE, 0);
  cal.set(Calendar.SECOND, 0);
  newYearMillis = cal.getTime().getTime();
  // prepare a message
  message = "Happy " + nextYear + "!"; 
 }

 public static int determineFontSize(JFrame frame,
  int componentWidth, String fontName, int fontStyle, 
  String text)
 {

  return (int)(fontSize * 0.95 *
   componentWidth / stringWidth);
 }

 public static void main(String[] args)
 {
  JFrame frame = new JFrame();
  frame.addKeyListener(new KeyListener()
  {
   public void keyPressed(KeyEvent event) {}
   public void keyReleased(KeyEvent event) {
    if (event.getKeyChar() == KeyEvent.VK_ESCAPE)
    {
     System.exit(0);
    }
   }
   public void keyTyped(KeyEvent event) {}
  }
  );
  frame.setUndecorated(true);
  JLabel label = new JLabel(".");
  label.setBackground(Color.BLACK);
  label.setForeground(Color.WHITE);
  label.setOpaque(true);
  label.setHorizontalAlignment(SwingConstants.CENTER);
  frame.getContentPane().add(label);
  GraphicsEnvironment.getLocalGraphicsEnvironment().
   getDefaultScreenDevice().setFullScreenWindow(frame);
  final int fontStyle = Font.BOLD;

  label.setFont(new Font(fontName, fontStyle, 
   Math.min(fontSizeNumber, fontSizeText)));
  new HappyNewYear(frame, label).run();
    }

    public void run()
    {
 boolean newYear = false;
 do
 {

   newYear = true;
   output = message;
   }
  else
   {
   // make a String from the number of seconds
   output = formatter.format(remaining);
   }
   label.setText(output);
   try
   {
    Thread.sleep(1000);
    }
}

Modularized

	

 public static Long createChecksum(File file) throws IOException {
	

 	

 long millis = System.currentTimeMillis();
	

 	

 InputStream in = new FileInputStream(file);

	

 	

 byte[] buffer = new byte[bufferSize];
	

 	

 int bytesRead;
	

 	

 while ((bytesRead = in.read(buffer)) >= 0) {
	

 	

 	

 checksum.update(buffer, 0, bytesRead);
	

 	

 }
	

 	

 in.close();
	

 	

 if (clock) {
	

 	

 	

 millis = System.currentTimeMillis() - millis;
	

 	

 	

 System.out.println("Second(s): " + (millis/1000L));
	

 	

 }
	

 	

 return new Long(checksum.getValue());
	

 }

	

 public static Long createChecksum(File file) throws IOException {
	


 public HappyNewYear(JFrame frame, JLabel label)
 {

  cal.set(Calendar.YEAR, nextYear);
  cal.set(Calendar.MONTH, Calendar.JANUARY);
  cal.set(Calendar.DAY_OF_MONTH, 1);
  cal.set(Calendar.HOUR_OF_DAY, 0);
  cal.set(Calendar.MINUTE, 0);
  cal.set(Calendar.SECOND, 0);
  newYearMillis = cal.getTime().getTime();
  // prepare a message
  message = "Happy " + nextYear + "!"; 
 }
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Pointcuts

import java.io.*;
import java.util.zip.*;

/**
 * Command line program to copy a file to another directory.
 * @author Marco Schmidt
 */
public class CopyFile {
	

 // constant values for the override option
	

 public static final int OVERWRITE_ALWAYS = 1;
	

 public static final int OVERWRITE_NEVER = 2;
	

 public static final int OVERWRITE_ASK = 3;

	

 // program options initialized to default values
	

 private static int bufferSize = 4 * 1024;
	

 private static boolean clock = true;

	

 public static Long copyFile(File srcFile, File destFile)
	

 	

 throws IOException {

	

 	

 }
	

 	

 byte[] buffer = new byte[bufferSize];
	

 	

 int bytesRead;
	

 	

 while ((bytesRead = in.read(buffer)) >= 0) {
	

 	

 	

 if (verify) {
	

 	

 	

 	

 checksum.update(buffer, 0, bytesRead);
	

 	

 	

 }

	

 	

 	

 return new Long(checksum.getValue());
	

 	

 } else {
	

 	

 	

 return null;
	

 	

 }
	

 }

	

 public static Long createChecksum(File file) throws IOException {
	

 	

 long millis = System.currentTimeMillis();
	

 	

 InputStream in = new FileInputStream(file);

	

 	

 byte[] buffer = new byte[bufferSize];
	

 	

 int bytesRead;
	

 	

 while ((bytesRead = in.read(buffer)) >= 0) {
	

 	

 	

 checksum.update(buffer, 0, bytesRead);
	

 	

 }
	

 	

 in.close();
	

 	

 if (clock) {
	

 	

 	

 millis = System.currentTimeMillis() - millis;
	

 	

 	

 System.out.println("Second(s): " + (millis/1000L));
	

 	

 }
	

 	

 return new Long(checksum.getValue());
	

 }

	

 /**
	

  * Determine if data is to be copied to given file.

	

  * @param file File object for potential destination file
	

  * @return true if data is to be copied to file, false if not
	

  */
	

 public static boolean doCopy(File file) {
	

 	

 boolean exists = file.exists();
	

 	

 if (override == OVERWRITE_ALWAYS || !exists) {
	

 	

 	

 return true;
	

 	

 } else

	

 	

 } else {
	

 	

 	

 throw new InternalError("Program error. Invalid " +
	

 	

 	

 	

 "value for override: " + override);
	

 	

 }
	

 }

	

 public static void main(String[] args) throws IOException {
	

 	

 // make sure there are exactly two arguments
	

 	

 if (args.length != 2) {
	

 	

 	

 System.err.println("Usage: CopyFile SRC-FILE-NAME DEST-DIR-NAME");
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // make sure the source file is indeed a readable file
	

 	

 File srcFile = new File(args[0]);
	

 	

 if (!srcFile.isFile() || !srcFile.canRead()) {
	

 	

 	

 System.err.println("Not a readable file: " + srcFile.getName());
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // make sure the second argument is a directory
	

 	

 File destDir = new File(args[1]);
	

 	

 if (!destDir.isDirectory()) {
	

 	

 	

 System.err.println("Not a directory: " + destDir.getName());
	

 	

 	

 System.exit(1);
	

 	

 }
	

 	

 // create File object for destination file
	

 	

 File destFile = new File(destDir, srcFile.getName());

	

 	

 // check if copying is desired given overwrite option
	

 	

 if (!doCopy(destFile)) {
	

 	

 	

 return;
	

 	

 }

	

 	

 // copy timestamp of last modification

	

 }

	

 /**

	

  * @return user answer, true for yes, false for no.
	

  */
	

 public static boolean readYesNoFromStandardInput(String message) {
	

 	

 System.out.println(message);
	

 	

 String line;
	

 	

 BufferedReader in = new BufferedReader(new InputStreamReader(
	

 	

 	

 System.in));
	

 	

 Boolean answer = null;
	

 	

 try
	

 	

 {
	

 	

 	

 while ((line = in.readLine()) != null) {
	

 	

 	

 	

 line = line.toLowerCase();
	

 	

 	

 	

 if ("y".equals(line) || "yes".equals(line)) {
	

 	

 	

 	

 	

 answer = Boolean.TRUE;
	

 	

 	

 	

 	

 break;
	

 	

 	

 	

 }
	

 	

 	

 	

 else
	

 	

 	

 	

 if ("n".equals(line) || "no".equals(line)) {
	

 	

 	

 	

 	

 answer = Boolean.FALSE;
	

 	

 	

 	

 	

 break;
	

 	

 	

 	

 }
	

 	

 	

 	

 else
	

 	

 	

 	

 {
	

 	

 	

 	

 	

 System.out.println("Could not understand answer (\"" +
	

 	

 	

 	

 	

 	

 line + "\"). Please use y for yes or n for no.");
	

 	

 	

 	

 }
	

 	

 	


	

 	

 }
	

 	

 catch (IOException ioe)
	

 	

 {
	

 	

 	


	

 	

 }
	

 }
}

 */
public class FileDownload {
 public static void download(String address, String localFileName) {
  OutputStream out = null;
  URLConnection conn = null;
  InputStream  in = null;
  try {
      conn = url.openConnection();
   in = conn.getInputStream();
   byte[] buffer = new byte[1024];
   int numRead;
   long numWritten = 0;
   while ((numRead = in.read(buffer)) != -1) {
    out.write(buffer, 0, numRead);
    numWritten += numRead;

  } finally {
   try {
    if (in != null) {
     in.close();
    }
    if (out != null) {
     out.close();
    }
   } catch (IOException ioe) {
   }
  }
 }

 public static void download(String address) {
  int lastSlashIndex = address.lastIndexOf('/');

   System.err.println("Could not figure out local file name for " +
    address);
  }
 }

 public static void main(String[] args) {
  for (int i = 0; i < args.length; i++) {
   download(args[i]);
  }
 }
}

 */
public class HappyNewYear implements Runnable

{
 private static NumberFormat formatter = NumberFormat.getInstance();
 private JFrame frame;
 private JLabel label;
 private long newYearMillis;
 private String message;

 public HappyNewYear(JFrame frame, JLabel label)
 {

  cal.set(Calendar.YEAR, nextYear);
  cal.set(Calendar.MONTH, Calendar.JANUARY);
  cal.set(Calendar.DAY_OF_MONTH, 1);
  cal.set(Calendar.HOUR_OF_DAY, 0);
  cal.set(Calendar.MINUTE, 0);
  cal.set(Calendar.SECOND, 0);
  newYearMillis = cal.getTime().getTime();
  // prepare a message
  message = "Happy " + nextYear + "!"; 
 }

 public static int determineFontSize(JFrame frame,
  int componentWidth, String fontName, int fontStyle, 
  String text)
 {

  return (int)(fontSize * 0.95 *
   componentWidth / stringWidth);
 }

 public static void main(String[] args)
 {
  JFrame frame = new JFrame();
  frame.addKeyListener(new KeyListener()
  {
   public void keyPressed(KeyEvent event) {}
   public void keyReleased(KeyEvent event) {
    if (event.getKeyChar() == KeyEvent.VK_ESCAPE)
    {
     System.exit(0);
    }
   }
   public void keyTyped(KeyEvent event) {}
  }
  );
  frame.setUndecorated(true);
  JLabel label = new JLabel(".");
  label.setBackground(Color.BLACK);
  label.setForeground(Color.WHITE);
  label.setOpaque(true);
  label.setHorizontalAlignment(SwingConstants.CENTER);
  frame.getContentPane().add(label);
  GraphicsEnvironment.getLocalGraphicsEnvironment().
   getDefaultScreenDevice().setFullScreenWindow(frame);
  final int fontStyle = Font.BOLD;

  label.setFont(new Font(fontName, fontStyle, 
   Math.min(fontSizeNumber, fontSizeText)));
  new HappyNewYear(frame, label).run();
    }

    public void run()
    {
 boolean newYear = false;
 do
 {

   newYear = true;
   output = message;
   }
  else
   {
   // make a String from the number of seconds
   output = formatter.format(remaining);
   }
   label.setText(output);
   try
   {
    Thread.sleep(1000);
    }
}

	

 public static Long createChecksum(File file) throws IOException {
	

 	

 long millis = System.currentTimeMillis();
	

 	

 InputStream in = new FileInputStream(file);

	

 	

 byte[] buffer = new byte[bufferSize];
	

 	

 int bytesRead;
	

 	

 while ((bytesRead = in.read(buffer)) >= 0) {
	

 	

 	

 checksum.update(buffer, 0, bytesRead);
	

 	

 }
	

 	

 in.close();
	

 	

 if (clock) {
	

 	

 	

 millis = System.currentTimeMillis() - millis;
	

 	

 	

 System.out.println("Second(s): " + (millis/1000L));
	

 	

 }
	

 	

 return new Long(checksum.getValue());
	

 }

	

 public static Long createChecksum(File file) throws IOException {
	


 public HappyNewYear(JFrame frame, JLabel label)
 {

  cal.set(Calendar.YEAR, nextYear);
  cal.set(Calendar.MONTH, Calendar.JANUARY);
  cal.set(Calendar.DAY_OF_MONTH, 1);
  cal.set(Calendar.HOUR_OF_DAY, 0);
  cal.set(Calendar.MINUTE, 0);
  cal.set(Calendar.SECOND, 0);
  newYearMillis = cal.getTime().getTime();
  // prepare a message
  message = "Happy " + nextYear + "!"; 
 }

Often point to source code structures (e.g. names)
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Fragile Pointcuts
import java.io.*;
import java.util.zip.*;

/**
 * Command line program to copy a file to 
another directory.
 * @author Marco Schmidt
 */
public class CopyFile {
	

 // constant values for 
the override option
	

 public static final int 
OVERWRITE_ALWAYS = 1;
	

 public static final int 
OVERWRITE_NEVER = 2;
	

 public static final int 
OVERWRITE_ASK = 3;

	

 // program options 
initialized to default values
	

 private static int 
bufferSize = 4 * 1024;
	

 private static boolean 
clock = true;
	

 private static boolean 
copyOriginalTimestamp = true;
	

 private static boolean 
verify = true;
	

 private static int 
override = OVERWRITE_ASK;

	

 public static Long 
copyFile(File srcFile, File destFile)
	


	

 throws IOException {
	


	

 InputStream in = new 
FileInputStream(srcFile);
	


	

 OutputStream out = new 
FileOutputStream(destFile);
	


	

 long millis = 
System.currentTimeMillis();
	


	

 CRC32 checksum = null;
	


	

 if (verify) {
	

 	


	

 checksum = new CRC32();
	

 	


	

 checksum.reset();
	

 	

 }
	


	

 byte[] buffer = new byte
[bufferSize];

 */
public class FileDownload {
 public static 
void download(String address, 
String localFileName) {
 
 OutputStream out 
= null;
 
 URLConnection 
conn = null;
 
 InputStream  in 
= null;

 */
public class HappyNewYear 
implements Runnable

{
 
private static NumberFormat 
formatter = 
NumberFormat.getInstance();
 
private JFrame frame;
 
private JLabel label;
 
private long newYearMillis;
 
private String message;

 
public HappyNewYear(JFrame 
frame, JLabel label)
 
{
 
 
// store argument GUI 
elements
 
 
this.frame = frame;
 

	

 public static Long createChecksum(File file) 
throws IOException {
	

 	

 long millis = 
System.currentTimeMillis();
	

 	

 InputStream in = new 
FileInputStream(file);

	

 	

 byte[] buffer = new 
byte[bufferSize];

	

 public static Long createChecksum(File file) throws 
IOException {
	


 public HappyNewYear
(JFrame frame, JLabel label)
 {

 
 cal.set
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import java.io.*;
import java.util.zip.*;

/**
 * Command line program to copy a file to 
another directory.
 * @author Marco Schmidt
 */
public class CopyFile {
	

 // constant values for 
the override option
	

 public static final int 
OVERWRITE_ALWAYS = 1;
	

 public static final int 
OVERWRITE_NEVER = 2;
	

 public static final int 
OVERWRITE_ASK = 3;

	

 // program options 
initialized to default values
	

 private static int 
bufferSize = 4 * 1024;
	

 private static boolean 
clock = true;
	

 private static boolean 
copyOriginalTimestamp = true;
	

 private static boolean 
verify = true;
	

 private static int 
override = OVERWRITE_ASK;

	

 public static Long 
copyFile(File srcFile, File destFile)
	


	

 throws IOException {
	


	

 InputStream in = new 
FileInputStream(srcFile);
	


	

 OutputStream out = new 
FileOutputStream(destFile);
	


	

 long millis = 
System.currentTimeMillis();
	


	

 CRC32 checksum = null;
	


	

 if (verify) {
	

 	


	

 checksum = new CRC32();
	

 	


	

 checksum.reset();
	

 	

 }
	


	

 byte[] buffer = new byte
[bufferSize];

 */
public class FileDownload {
 public static 
void download(String address, 
String localFileName) {
 
 OutputStream out 
= null;
 
 URLConnection 
conn = null;
 
 InputStream  in 
= null;

 */
public class HappyNewYear 
implements Runnable

{
 
private static NumberFormat 
formatter = 
NumberFormat.getInstance();
 
private JFrame frame;
 
private JLabel label;
 
private long newYearMillis;
 
private String message;

 
public HappyNewYear(JFrame 
frame, JLabel label)
 
{
 
 
// store argument GUI 
elements
 
 
this.frame = frame;
 

	

 public static Long createChecksum(File file) 
throws IOException {
	

 	

 long millis = 
System.currentTimeMillis();
	

 	

 InputStream in = new 
FileInputStream(file);

	

 	

 byte[] buffer = new 
byte[bufferSize];

	

 public static Long createChecksum(File file) throws 
IOException {
	


 public HappyNewYear
(JFrame frame, JLabel label)
 {

 
 cal.set
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import java.io.*;
import java.util.zip.*;

/**
 * Command line program to copy a file to 
another directory.
 * @author Marco Schmidt
 */
public class CopyFile {
	

 // constant values for 
the override option
	

 public static final 
int OVERWRITE_ALWAYS = 1;
	

 public static final 
int OVERWRITE_NEVER = 2;
	

 public static final 
int OVERWRITE_ASK = 3;

	

 // program options 
initialized to default values
	

 private static int 
bufferSize = 4 * 1024;
	

 private static boolean 
clock = true;
	

 private static boolean 
copyOriginalTimestamp = true;
	

 private static boolean 
verify = true;
	

 private static int 
override = OVERWRITE_ASK;

	

 public static Long 
copyFile(File srcFile, File destFile)
	


	

 throws IOException {
	


	

 InputStream in = new 
FileInputStream(srcFile);
	


	

 OutputStream out = new 
FileOutputStream(destFile);
	


	

 long millis = 
System.currentTimeMillis();
	


	

 CRC32 checksum = null;
	


	

 if (verify) {
	


	


	

 checksum = new CRC32
();
	


	


	

 checksum.reset();
	


	

 }
	


	

 byte[] buffer = new 
byte[bufferSize];
	


	

 int bytesRead;
	


	

 while ((bytesRead = 
in.read(buffer)) >= 0) {
	


	


	

 if (verify) {
	



 */
public class FileDownload {
 public static 
void download(String address, 
String localFileName) {
 
 OutputStream 
out = null;
 
 URLConnection 
conn = null;
 
 InputStream  

 */
public class HappyNewYear 
implements Runnable

{
 
private static NumberFormat 
formatter = 

 */
public class FileDownload {
 public static 
void download(String address, 
String localFileName) {
 
 OutputStream 
out = null;
 
 URLConnection 
conn = null;
 
 InputStream  

	

 public static Long createChecksum(File 
file) throws IOException {
	

 	

 long millis = 
System.currentTimeMillis();
	

 	

 InputStream in = 
new FileInputStream(file);

	

 	

 byte[] buffer = 
new byte[bufferSize];

	

 public static Long createChecksum(File file) throws 
IOException {
	


 public 
HappyNewYear(JFrame frame, JLabel label)
 {
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import java.io.*;
import java.util.zip.*;

/**
 * Command line program to copy a file to 
another directory.
 * @author Marco Schmidt
 */
public class CopyFile {
	

 // constant values for 
the override option
	

 public static final int 
OVERWRITE_ALWAYS = 1;
	

 public static final int 
OVERWRITE_NEVER = 2;
	

 public static final int 
OVERWRITE_ASK = 3;

	

 // program options 
initialized to default values
	

 private static int 
bufferSize = 4 * 1024;
	

 private static boolean 
clock = true;
	

 private static boolean 
copyOriginalTimestamp = true;
	

 private static boolean 
verify = true;
	

 private static int 
override = OVERWRITE_ASK;

	

 public static Long 
copyFile(File srcFile, File destFile)
	


	

 throws IOException {
	


	

 InputStream in = new 
FileInputStream(srcFile);
	


	

 OutputStream out = new 
FileOutputStream(destFile);
	


	

 long millis = 
System.currentTimeMillis();
	


	

 CRC32 checksum = null;
	


	

 if (verify) {
	

 	


	

 checksum = new CRC32();
	

 	


	

 checksum.reset();
	

 	

 }
	


	

 byte[] buffer = new byte
[bufferSize];

 */
public class FileDownload {
 public static 
void download(String address, 
String localFileName) {
 
 OutputStream out 
= null;
 
 URLConnection 
conn = null;
 
 InputStream  in 
= null;

 */
public class HappyNewYear 
implements Runnable

{
 
private static NumberFormat 
formatter = 
NumberFormat.getInstance();
 
private JFrame frame;
 
private JLabel label;
 
private long newYearMillis;
 
private String message;

 
public HappyNewYear(JFrame 
frame, JLabel label)
 
{
 
 
// store argument GUI 
elements
 
 
this.frame = frame;
 

	

 public static Long createChecksum(File file) 
throws IOException {
	

 	

 long millis = 
System.currentTimeMillis();
	

 	

 InputStream in = new 
FileInputStream(file);

	

 	

 byte[] buffer = new 
byte[bufferSize];

	

 public static Long createChecksum(File file) throws 
IOException {
	


 public HappyNewYear
(JFrame frame, JLabel label)
 {
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import java.io.*;
import java.util.zip.*;

/**
 * Command line program to copy a file to 
another directory.
 * @author Marco Schmidt
 */
public class CopyFile {
	

 // constant values for 
the override option
	

 public static final 
int OVERWRITE_ALWAYS = 1;
	

 public static final 
int OVERWRITE_NEVER = 2;
	

 public static final 
int OVERWRITE_ASK = 3;

	

 // program options 
initialized to default values
	

 private static int 
bufferSize = 4 * 1024;
	

 private static boolean 
clock = true;
	

 private static boolean 
copyOriginalTimestamp = true;
	

 private static boolean 
verify = true;
	

 private static int 
override = OVERWRITE_ASK;

	

 public static Long 
copyFile(File srcFile, File destFile)
	


	

 throws IOException {
	


	

 InputStream in = new 
FileInputStream(srcFile);
	


	

 OutputStream out = new 
FileOutputStream(destFile);
	


	

 long millis = 
System.currentTimeMillis();
	


	

 CRC32 checksum = null;
	


	

 if (verify) {
	


	


	

 checksum = new CRC32
();
	


	


	

 checksum.reset();
	


	

 }
	


	

 byte[] buffer = new 
byte[bufferSize];
	


	

 int bytesRead;
	


	

 while ((bytesRead = 
in.read(buffer)) >= 0) {
	


	


	

 if (verify) {
	



 */
public class FileDownload {
 public static 
void download(String address, 
String localFileName) {
 
 OutputStream 
out = null;
 
 URLConnection 
conn = null;
 
 InputStream  

 */
public class HappyNewYear 
implements Runnable

{
 
private static NumberFormat 
formatter = 

 */
public class FileDownload {
 public static 
void download(String address, 
String localFileName) {
 
 OutputStream 
out = null;
 
 URLConnection 
conn = null;
 
 InputStream  

	

 public static Long createChecksum(File 
file) throws IOException {
	

 	

 long millis = 
System.currentTimeMillis();
	

 	

 InputStream in = 
new FileInputStream(file);

	

 	

 byte[] buffer = 
new byte[bufferSize];

	

 public static Long createChecksum(File file) throws 
IOException {
	


 public 
HappyNewYear(JFrame frame, JLabel label)
 {
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import java.io.*;
import java.util.zip.*;

/**
 * Command line program to copy a file to 
another directory.
 * @author Marco Schmidt
 */
public class CopyFile {
	

 // constant values for 
the override option
	

 public static final int 
OVERWRITE_ALWAYS = 1;
	

 public static final int 
OVERWRITE_NEVER = 2;
	

 public static final int 
OVERWRITE_ASK = 3;

	

 // program options 
initialized to default values
	

 private static int 
bufferSize = 4 * 1024;
	

 private static boolean 
clock = true;
	

 private static boolean 
copyOriginalTimestamp = true;
	

 private static boolean 
verify = true;
	

 private static int 
override = OVERWRITE_ASK;

	

 public static Long 
copyFile(File srcFile, File destFile)
	


	

 throws IOException {
	


	

 InputStream in = new 
FileInputStream(srcFile);
	


	

 OutputStream out = new 
FileOutputStream(destFile);
	


	

 long millis = 
System.currentTimeMillis();
	


	

 CRC32 checksum = null;
	


	

 if (verify) {
	

 	


	

 checksum = new CRC32();
	

 	


	

 checksum.reset();
	

 	

 }
	


	

 byte[] buffer = new byte
[bufferSize];

 */
public class FileDownload {
 public static 
void download(String address, 
String localFileName) {
 
 OutputStream out 
= null;
 
 URLConnection 
conn = null;
 
 InputStream  in 
= null;

 */
public class HappyNewYear 
implements Runnable

{
 
private static NumberFormat 
formatter = 
NumberFormat.getInstance();
 
private JFrame frame;
 
private JLabel label;
 
private long newYearMillis;
 
private String message;

 
public HappyNewYear(JFrame 
frame, JLabel label)
 
{
 
 
// store argument GUI 
elements
 
 
this.frame = frame;
 

	

 public static Long createChecksum(File file) 
throws IOException {
	

 	

 long millis = 
System.currentTimeMillis();
	

 	

 InputStream in = new 
FileInputStream(file);

	

 	

 byte[] buffer = new 
byte[bufferSize];

	

 public static Long createChecksum(File file) throws 
IOException {
	


 public HappyNewYear
(JFrame frame, JLabel label)
 {
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import java.io.*;
import java.util.zip.*;

/**
 * Command line program to copy a file to 
another directory.
 * @author Marco Schmidt
 */
public class CopyFile {
	

 // constant values for 
the override option
	

 public static final 
int OVERWRITE_ALWAYS = 1;
	

 public static final 
int OVERWRITE_NEVER = 2;
	

 public static final 
int OVERWRITE_ASK = 3;

	

 // program options 
initialized to default values
	

 private static int 
bufferSize = 4 * 1024;
	

 private static boolean 
clock = true;
	

 private static boolean 
copyOriginalTimestamp = true;
	

 private static boolean 
verify = true;
	

 private static int 
override = OVERWRITE_ASK;

	

 public static Long 
copyFile(File srcFile, File destFile)
	


	

 throws IOException {
	


	

 InputStream in = new 
FileInputStream(srcFile);
	


	

 OutputStream out = new 
FileOutputStream(destFile);
	


	

 long millis = 
System.currentTimeMillis();
	


	

 CRC32 checksum = null;
	


	

 if (verify) {
	


	


	

 checksum = new CRC32
();
	


	


	

 checksum.reset();
	


	

 }
	


	

 byte[] buffer = new 
byte[bufferSize];
	


	

 int bytesRead;
	


	

 while ((bytesRead = 
in.read(buffer)) >= 0) {
	


	


	

 if (verify) {
	



 */
public class FileDownload {
 public static 
void download(String address, 
String localFileName) {
 
 OutputStream 
out = null;
 
 URLConnection 
conn = null;
 
 InputStream  

 */
public class HappyNewYear 
implements Runnable

{
 
private static NumberFormat 
formatter = 

 */
public class FileDownload {
 public static 
void download(String address, 
String localFileName) {
 
 OutputStream 
out = null;
 
 URLConnection 
conn = null;
 
 InputStream  

	

 public static Long createChecksum(File 
file) throws IOException {
	

 	

 long millis = 
System.currentTimeMillis();
	

 	

 InputStream in = 
new FileInputStream(file);

	

 	

 byte[] buffer = 
new byte[bufferSize];

	

 public static Long createChecksum(File file) throws 
IOException {
	


 public 
HappyNewYear(JFrame frame, JLabel label)
 {
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import java.io.*;
import java.util.zip.*;

/**
 * Command line program to copy a file to 
another directory.
 * @author Marco Schmidt
 */
public class CopyFile {
	

 // constant values for 
the override option
	

 public static final int 
OVERWRITE_ALWAYS = 1;
	

 public static final int 
OVERWRITE_NEVER = 2;
	

 public static final int 
OVERWRITE_ASK = 3;

	

 // program options 
initialized to default values
	

 private static int 
bufferSize = 4 * 1024;
	

 private static boolean 
clock = true;
	

 private static boolean 
copyOriginalTimestamp = true;
	

 private static boolean 
verify = true;
	

 private static int 
override = OVERWRITE_ASK;

	

 public static Long 
copyFile(File srcFile, File destFile)
	


	

 throws IOException {
	


	

 InputStream in = new 
FileInputStream(srcFile);
	


	

 OutputStream out = new 
FileOutputStream(destFile);
	


	

 long millis = 
System.currentTimeMillis();
	


	

 CRC32 checksum = null;
	


	

 if (verify) {
	

 	


	

 checksum = new CRC32();
	

 	


	

 checksum.reset();
	

 	

 }
	


	

 byte[] buffer = new byte
[bufferSize];

 */
public class FileDownload {
 public static 
void download(String address, 
String localFileName) {
 
 OutputStream out 
= null;
 
 URLConnection 
conn = null;
 
 InputStream  in 
= null;

 */
public class HappyNewYear 
implements Runnable

{
 
private static NumberFormat 
formatter = 
NumberFormat.getInstance();
 
private JFrame frame;
 
private JLabel label;
 
private long newYearMillis;
 
private String message;

 
public HappyNewYear(JFrame 
frame, JLabel label)
 
{
 
 
// store argument GUI 
elements
 
 
this.frame = frame;
 

	

 public static Long createChecksum(File file) 
throws IOException {
	

 	

 long millis = 
System.currentTimeMillis();
	

 	

 InputStream in = new 
FileInputStream(file);

	

 	

 byte[] buffer = new 
byte[bufferSize];

	

 public static Long createChecksum(File file) throws 
IOException {
	


 public HappyNewYear
(JFrame frame, JLabel label)
 {
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Example

Synchronisation?

class Buffer { 

	

 private Object content[]; 
	

 private int index = 0; 
	

 ... 

	

 public Object get() { 
	

 	

 ... 
     return content[index] ... }; 

	

 public void set(Object el) { 
	

 	

 ... 
       content[index] :=el ... }; 
	

 ... }
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Pointcuts
Enumeration

Pattern

Structural

Behavioural

pointcut accessors()

	

 call(void Buffer.set(..)) || 

	

 call(Object Buffer.get(..)); 

8



Pointcuts
Enumeration

Pattern

Structural

Behavioural

pointcut accessors()

	

 call(void Buffer.set(..)) || 

	

 call(Object Buffer.get(..)); 

public void setAll(Object[] el) { 
	

 ... 
}
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Pointcuts
Enumeration

Pattern

Structural

Behavioural

pointcut accessors()

  call(* set*(..) ) || 

  call(* get*(..) );
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Pointcuts
Enumeration

Pattern

Structural

Behavioural

pointcut accessors()

  call(* set*(..) ) || 

  call(* get*(..) );

public Setting settings() { 
	

 ... 
}
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Pointcuts
Enumeration

Pattern

Structural

Behavioural

pointcut setters
	

 call(* ?class.?method(..) ) &&
 	

 assigns(?method,?iv) &&
	

 instanceVariable(?iv,?class);

pointcut getters
	

 call(* ?class.?method(..) ) &&
	

 returns(?method,?iv) &&
	

 instanceVariable(?iv,?class); 
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Pointcuts
Enumeration

Pattern

Structural

Behavioural

pointcut setters
	

 call(* ?class.?method(..) ) &&
 	

 assigns(?method,?iv) &&
	

 instanceVariable(?iv,?class);

pointcut getters
	

 call(* ?class.?method(..) ) &&
	

 returns(?method,?iv) &&
	

 instanceVariable(?iv,?class); 

public Object get() { 
	

 Object temp :=
	

 	

 content[index];
	

 ...
	

 return temp;
	

 } 
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Pointcuts
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pointcut optimisedGetter() : 
   getters() && 
   !cflow(getters());
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Pointcuts
Enumeration

Pattern

Structural

Behavioural

pointcut optimisedGetter() : 
   getters() && 
   !cflow(getters());

pointcut getters
	

 call(* ?class.?method(..) ) &&
	

 returns(?method,?iv) &&
	

 instanceVariable(?iv,?class); 
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pointcut accessors()

	

 call(void Buffer.set(..)) || 

	

 call(Object Buffer.get(..)); 

Fundamental cause

pointcut accessors()

  call(* set*(..) ) || 

  call(* get*(..) );

pointcut setters
	

 call(* ?class.?method(..) ) &&
 	

 assigns(?method,?iv) &&
	

 instanceVariable(?iv,?class);

pointcut getters
	

 call(* ?class.?method(..) ) &&
	

 returns(?method,?iv) &&
	

 instanceVariable(?iv,?class); 
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pointcut accessors()

	

 call(void Buffer.set(..)) || 

	

 call(Object Buffer.get(..)); 

Fundamental cause

pointcut accessors()

  call(* set*(..) ) || 

  call(* get*(..) );

pointcut setters
	

 call(* ?class.?method(..) ) &&
 	

 assigns(?method,?iv) &&
	

 instanceVariable(?iv,?class);

pointcut getters
	

 call(* ?class.?method(..) ) &&
	

 returns(?method,?iv) &&
	

 instanceVariable(?iv,?class); 

Explicit 
reference to 
how code is 
structured
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pointcut accessors()
	

 isClassifiedAs(?method, AccessorMethod) &&
	

 call(?method)

Model-based pointcuts
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pointcut accessors()
	

 isClassifiedAs(?method, AccessorMethod) &&
	

 call(?method)

Model-based pointcuts

Make 
concept 
explicit
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Intensional Views

Co-evolving code and design using Intensional Views - A Case Study
Kim Mens, Andy Kellens, Frederic Pluquet, Roel Wuyts
In "Computer Languages, Systems & Structures, Volume 32, Issues 2-3, July-October 2006, Pages 140-156", 2006
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Intensional Views

Co-evolving code and design using Intensional Views - A Case Study
Kim Mens, Andy Kellens, Frederic Pluquet, Roel Wuyts
In "Computer Languages, Systems & Structures, Volume 32, Issues 2-3, July-October 2006, Pages 140-156", 2006
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Wiki Actions

Time

SmallWiki
 1.54

2002 2003

SmallWiki
 1.304

SmallWiki.Action>>execute
SmallWiki.PageHistory>>execute
SmallWiki.ErrorUnauthorized>>execute
SmallWiki.PageEdit>>executeCancel
SmallWiki.PageEdit>>executeEdit
SmallWiki.ChapterView>>execute
SmallWiki.ErrorNotFound>>execute
SmallWiki.PageEdit>>executeSave
SmallWiki.PageView>>execute
SmallWiki.PageEdit>>execute	



SmallWiki.RedirectAction>>execute
SmallWiki.TemplateEdit>>executePermission
SmallWiki.Login>>execute
SmallWiki.Login>>executeLogin
SmallWiki.Action>>executePermission
SmallWiki.Action>>execute
SmallWiki.ViewAction>>executePermission
SmallWiki.Action>>executeCallback
SmallWiki.ErrorAction>>executeCallback
SmallWiki.Logout>>execute
SmallWiki.Search>>executeSearch
SmallWiki.EditAction>>executePermission
SmallWiki.HistoryAction>>executePermission
SmallWiki.Logout>>executeLogout
SmallWiki.Login>>authentication
SmallWiki.EditAction>>save



Logging of Wiki Actions
pointcut actions()

 classInNamespace(?class,[SmallWiki]),
 methodWithNameInClass(?method,?selector,?class), 
 [’execute*’ match: ?selector], 
 reception(?joinpoint,?selector,?arguments)
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Logging of Wiki Actions
pointcut actions()

 classInNamespace(?class,[SmallWiki]),
 methodWithNameInClass(?method,?selector,?class), 
 [’execute*’ match: ?selector], 
 reception(?joinpoint,?selector,?arguments)

SmallWiki.Login>>authentication
SmallWiki.EditAction>>save
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Logging of Wiki Actions
pointcut actions()

 classInNamespace(?class,[SmallWiki]),
 methodWithNameInClass(?method,?selector,?class), 
 [’execute*’ match: ?selector], 
 reception(?joinpoint,?selector,?arguments)

pointcut actions()

 classInNamespace(?class,[SmallWiki]),
 methodWithNameInClass(?method,?selector,?class), 
 methodInProtocol(?method,action),
 reception(?joinpoint,?selector,?arguments)

SmallWiki.Login>>authentication
SmallWiki.EditAction>>save
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Logging of Wiki Actions
pointcut actions()

 classInNamespace(?class,[SmallWiki]),
 methodWithNameInClass(?method,?selector,?class), 
 [’execute*’ match: ?selector], 
 reception(?joinpoint,?selector,?arguments)

pointcut actions()

 classInNamespace(?class,[SmallWiki]),
 methodWithNameInClass(?method,?selector,?class), 
 methodInProtocol(?method,action),
 reception(?joinpoint,?selector,?arguments)

SmallWiki.Login>>authentication
SmallWiki.EditAction>>save

SmallWiki.Search>>executeSearch
SmallWiki.TemplateEdit>>executePermission
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Model-based
pointcut actions()

 classifiedAs(?method,['Wiki Actions']),
 methodWithNameInClass(?method,?selector,?class),
 reception(?jp,?selector),
 within(?jp,?class,?selector)
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Model-based
pointcut actions()

 classifiedAs(?method,['Wiki Actions']),
 methodWithNameInClass(?method,?selector,?class),
 reception(?jp,?selector),
 within(?jp,?class,?selector)

Wiki Actions

Execute*

Action protocol
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Model-based
pointcut actions()

 classifiedAs(?method,['Wiki Actions']),
 methodWithNameInClass(?method,?selector,?class),
 reception(?jp,?selector),
 within(?jp,?class,?selector)

Wiki Actions

Execute*

Action protocol
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Discussion

Independent of pointcut language and conceptual model

Pointcuts decoupled from program structure

Does not solve fragile pointcuts; rather detect and 
resolve

No certainty that everything will be detected

Need for a methodology

Further language integration

Language integration of tool support
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More information:

http://www.intensional.be

http://prog.vub.ac.be/carma/

Questions

?
22
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