Chapter 22

Chapter 22 – Insertion 1

JAVA 1.4
As of Java 1.4 there is a new javax.print package allowing more detailed control of print jobs and communication with printers. Coverage of this new package is beyond the scope of this book, as it is deserving of a much more extensive treatment than we can provide here. This chapter should be considered a primer on printing with Swing, and for those issues that cannot be solved using the material here we would suggest digging into the new javax.print package.
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Figure 22.1
A Windows 2000 Print dialog, about to print a pageable job.
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NOTE
In the first edition we emphasized several major performance and memory problems associated with printing images. Most of these have been addressed in Java 1.3 and 1.4, and we are happy to report that we no longer have any trouble printing from the examples in this chapter.
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Figure 22.2
A Windows 2000 Page Setup dialog.
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Figure 22.3
JPEGEditor displaying a native Print dialog.
Chapter 22 – Insertion 6

  protected JtoolBar createToolBar {

    // Unchanged code from example 13.4

    tb.addSeparator();

    bt = new JButton(new ImageIcon("Print24.gif"));

    bt.setToolTipText("Print image");

    lst = new ActionListener() {

      public void actionPerformed(ActionEvent e) {

        Thread runner = new Thread() {

          public void run() {

            if (m_panel.getBufferedImage() != null)

              printData();

          }

        };

        runner.start();

      }

    };

    bt.addActionListener(lst);

    tb.add(bt);
    // Unchanged code from example 13.4

  }
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Figure 22.4
Print preview showing a 1200 x 1500 image split into nine parts.
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  bt = new JButton(new ImageIcon("PrintPreview24.gif"));

  bt.setToolTipText("Print preview");

  lst = new ActionListener() {

    public void actionPerformed(ActionEvent e) {

      if (m_panel.getBufferedImage() != null) {

        Thread runner = new Thread() {

          public void run() {

            setCursor( Cursor.getPredefinedCursor(

              Cursor.WAIT_CURSOR));

            PrintPreview preview = new PrintPreview(m_panel,

              "Print Preview ["+m_currentFile.getName()+"]");

            preview.setVisible(true);

            setCursor(Cursor.getPredefinedCursor(

              Cursor.DEFAULT_CURSOR));

          }

        };

        runner.start();

      }

    }

  };

  bt.addActionListener(lst);

  tb.add(bt);
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22.4
Printing text

In this section we’ll add print and print preview functionality to our MDI basic text editor application developed in chapter 12 and extended in chapters 14 and 16. Printing text would be easy if JTextArea implemented the Printable interface and provided capability to print its contents. Unfortunately this is not the case, so we need to get fairly creative and implement our own solution.

NOTE
In the first edition we implemented a solution to allow printing styled text in an RTF Word Processor application. This was accomplished by implementing a custom BoxView subclass (see chapter 19) to specifically handle printing. This example and its explanation remain freely available in chapter 22 of the first edition at www.manning.com/sbe.
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Figure 22.5
Print Preview component showing an eight-page text document

Example 22.3

BasicTextEditor.java

see \Chapter22\3

import java.awt.*;

import java.awt.event.*;

import java.io.*;

import java.util.*;

import java.awt.print.*;

import javax.swing.*;

import javax.swing.border.*;

import javax.swing.event.*;

public class BasicTextEditor extends JFrame {

  // Unchanged code from example 16.2

  protected JMenuBar createMenuBar() {

    // Unchanged code from example 16.2

    Action actionPrint = new AbstractAction("Print...",

      new ImageIcon("Print16.gif")) {

      public void actionPerformed(ActionEvent e) {

        Thread runner = new Thread() {

          public void run() {

            printData();

          }

        };

        runner.start();

      }

    };

    item =  mFile.add(actionPrint);

    item.setMnemonic('p');

    Action actionPrintPreview = new AbstractAction("Print Preview",

      new ImageIcon("PrintPreview16.gif")) {

      public void actionPerformed(ActionEvent e) {

        Thread runner = new Thread() {

          public void run() {

            if (m_activeFrame == null)

              return;

            setCursor(Cursor.getPredefinedCursor(

              Cursor.WAIT_CURSOR));

            PrintPreview preview = new PrintPreview(

              m_activeFrame,

              "Print Preview ["+m_activeFrame.getDocumentName()+"]");

            preview.setVisible(true);

            setCursor(Cursor.getPredefinedCursor(

              Cursor.DEFAULT_CURSOR));

          }

        };

        runner.start();

      }

    };

    item =  mFile.add(actionPrintPreview);

    item.setMnemonic('v');

    mFile.addSeparator();

    // Unchanged code from example 16.2

    JButton bPrint = new SmallButton(actionPrint,

      "Print text file");

    m_toolBar.add(bPrint);

    getContentPane().add(m_toolBar, BorderLayout.NORTH);

    // Unchanged code from example 16.2

  }

  // Unchanged code from example 16.2

  public void printData() {

    if (m_activeFrame == null)

      return;

    try {

      PrinterJob prnJob = PrinterJob.getPrinterJob();

      prnJob.setPrintable(m_activeFrame);

      if (!prnJob.printDialog())

        return;

      setCursor( Cursor.getPredefinedCursor(

        Cursor.WAIT_CURSOR));

      prnJob.print();

      setCursor( Cursor.getPredefinedCursor(

        Cursor.DEFAULT_CURSOR));

      JOptionPane.showMessageDialog(this,

        "Printing completed successfully", APP_NAME,

        JOptionPane.INFORMATION_MESSAGE);

    }

    catch (PrinterException ex) {

      showError(ex, "Printing error: "+ex.toString());

    }

  }

  // Unchanged code from example 16.2

  class EditorFrame extends JInternalFrame

    implements Printable 

  {

    // Unchanged code from example 16.2

    private Vector m_lines;

    public int print(Graphics pg, PageFormat pageFormat,

      int pageIndex) throws PrinterException {

      pg.translate((int)pageFormat.getImageableX(),

        (int)pageFormat.getImageableY());

      int wPage = (int)pageFormat.getImageableWidth();

      int hPage = (int)pageFormat.getImageableHeight();

      pg.setClip(0, 0, wPage, hPage);

      pg.setColor(m_editor.getBackground());

      pg.fillRect(0, 0, wPage, hPage);

      pg.setColor(m_editor.getForeground());

      Font font = m_editor.getFont();

      pg.setFont(font);

      FontMetrics fm = pg.getFontMetrics();

      int hLine = fm.getHeight();

      if (m_lines == null)

        m_lines = getLines(fm, wPage);

      int numLines = m_lines.size();

      int linesPerPage = Math.max(hPage/hLine, 1);

      int numPages = 

        (int)Math.ceil((double)numLines/(double)linesPerPage);

      if (pageIndex >= numPages) {

        m_lines = null;

        return NO_SUCH_PAGE;

      }

      int x = 0;

      int y = fm.getAscent();

      int lineIndex = linesPerPage*pageIndex;

      while (lineIndex < m_lines.size() && y < hPage) {

        String str = (String)m_lines.get(lineIndex);

        pg.drawString(str, x, y);

        y += hLine;

        lineIndex++;

      }

      return PAGE_EXISTS;

    }

    public static final int TAB_SIZE = 4;

    protected Vector getLines(FontMetrics fm, int wPage) {

      Vector v = new Vector();

      String text = m_editor.getText();

      String prevToken = "";

      StringTokenizer st = new StringTokenizer(text, "\n\r", true);

      while (st.hasMoreTokens()) {

        String line = st.nextToken();

        if (line.equals("\r"))

          continue;

        // StringTokenizer will ignore empty lines, 

        // so it's a bit tricky to get them...

        if (line.equals("\n") && prevToken.equals("\n"))

          v.add("");

        prevToken = line;

        if (line.equals("\n"))

          continue;

        StringTokenizer st2 = new StringTokenizer(line, " \t", true);

        String line2 = "";

        while (st2.hasMoreTokens()) {

          String token = st2.nextToken();

          if (token.equals("\t")) {

            int numSpaces = TAB_SIZE - line2.length()%TAB_SIZE;

            token = "";

            for (int k=0; k<numSpaces; k++)

              token += " ";

          }

          int lineLength = fm.stringWidth(line2 + token);

          if (lineLength > wPage && line2.length() > 0) {

            v.add(line2);

            line2 = token.trim();

            continue;

          }

          line2 += token;

        }

        v.add(line2);

      }

      return v;

    }

    // Unchanged code from example 16.2

  }

}

// Unchanged code from example 16.2

22.4.1
Understanding the code

Class BasicTextEditor

The createMenuBar() method includes the creation of two new Actions, one for invoking a print by calling our custom printData() method in a separate thread; the other for invoking a print preview. Both are used to create menu items in the File menu, and the Print action is also used to create a toolbar button.


The printData() method creates a printer job with the current EditorFrame as the Printable instance and invokes print() on it, showing any errors in a JOptionPane if exceptions occur.

Class BasicTextEditor.EditorFrame

This class now implements the Printable interface to provide printing functionality. 


An m_lines Vector is used to hold all lines of text during the printing process. 


The print() method is called to print a given page of text. First this method determines the size and origin of the printable area using a PageFormat instance as we’ve seen before. We then set a clip area of the graphics context to the size of this printable area. Then we fill the background with the background color of the text area and set the current color to its foreground color. The height of each line of text is determined by retrieving the height of the current font.


If m_lines is null we reinitialize it with our getLines() method (discussed below). Then, based on the number of lines of text in m_lines and the line height and page height, we determine the number of lines that should appear on each printed page, and from that we determine how many pages the print job consists of. If the page index passed into the print() method is greater than the estimated number of pages, the method returns. Similarly, if m_lines is null at this point, meaning there is no text to print, the method returns.


Then the print() method determines the line index to start rendering the current page at by multiplying the lines per page by the page index. It then draws each line of the page using the calculated lines per page and line height, and returns PAGE_EXISTS to indicate a successful render.

NOTE
You might imagine a more complicated version of this process for printing styled text documents. However, this would not be practical. We would recommend taking advantage of the text component View architecture to render styled document contents for printing. Chapter 22 in the first edition covers this and remains freely available at www.manning.com/sbe.


The TAB_SIZE variable is used to specify the number of spaces a tab character ("\t")  should be replaced with by the getLines() method.


The getLines() method is responsible for returning a Vector of lines representing the current plain text document in EditorFrame’s JTextArea. Several StringTokenizers are used to accomplish this by replacing tab characters with spaces and detecting empty lines.

22.4.2 Running the code

Figure 22.5 shows a preview of a plain text document which will occupy eight pages when printed. Try previewing and printing PrintPreview.java as a test.
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Figure 22.6
The print preview of JTable data
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Figure 22.7
The print preview component modified for landscape orientation

