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1. This is a closed-book, closed-notes examination.

2. Check that you have all 15 pages (including this cover page).
3. Write legibly. We cannot give grades to what we cannot understand. Don’t use pencils.
4. Page 15 lists some classes and methods that you might want to use when answering the programming questions. 
5. Answer all questions in the space provided. Rough work should be done on the back pages. Pages 13 and 14 are left blank  in case you need more space.
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Question 1(20  marks; 2 marks for each correct answer and -1 mark for each incorrect answer):
 Is each of the following statements true? 
1. An applet can create pup-up windows even when restricted to the Sandbox.

2. The “one-thread rule” for Swing programming means that there can only be one thread in a Swing program.
3. When sub-classing  HttpSerlvet, one usually does not override the service method.

4. The service method of an HttpServlet is called once for each request, regardless of the type of the request.

5. A call to notifyAll within an object unlocks all threads trying to obtain a lock on that object.

6. Both yield and wait are called on Thread objects, i.e. someThread.yield() and someThread.wait().
7. It is possible to tell whether a thread is dead

8. A call to yield blocks a thread                

9. Different cookies can share the same name.                

10. The java.sql.Connection interface enables Java programs to communicate with  DBMS using streams.              

Question 2(10 marks): For each of the following three multiple choice questions,  circle all correct answers. Two marks will be deducted for  each incorrect selection. You do not have to justify your choices.
A (3  marks): Which of the following best describes the use of the synchronized keyword?

1) Allows two processes to run in parallel and to communicate with each other.

2) Ensures only one thread at a time may access a method or object.

3) Ensures that two or more processes will start and end at the same time.

4) Ensures that two or more Threads will start and end at the same time.

B (4 marks): Under what circumstances might you use the yield method of the Thread class?

1) To call from the currently running thread to allow another thread of the same or higher priority to run.

2) To call on a waiting thread to allow it to run.

3) To allow a thread of higher priority to run.

4) To call from the currently running thread with a parameter designating which thread should be allowed to run.

C(3  marks): Which of the following statements are correct?

1) If multiple listeners are added to a component, only events for the last listener added will be processed

2) If multiple listeners are added to a component, the events will be processed for all but with no guarantee in the order

3) Adding multiple listeners to a component will cause a compile time error

4) Adding a listener to multiple components will cause a compile time error.

Question 3 (5  marks):  What will happen when you attempt to compile and run this code? Give a brief explanation.

import java.awt.event.*;

import java.awt.*;

public class MyWc extends Frame implements WindowListener

{      public static void main(String argv[])

{
MyWc mwc = new MyWc();

       }

       public void windowClosing(WindowEvent we)

{
System.exit(0);

       }

      
public void  MyWc()

{
setSize(300,300);

        
setVisible(true);

       }

}

1) Error at compile time.

2) Visible Frame created that that can be closed.

3) Clean compilation but no output at run time.

4) Visible Frame created that that cannot be closed.

.

Question 4 (5 marks): What will happen when you attempt to compile and run the following code? Give a brief explanation.

public class Bground extends Thread{

public static void main(String argv[])

{
Bground b = new Bground();

             
b.run();

       }

       public void start()

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

{
System.out.println("Value of i = " + i);

             }

        }

}

1) A compile time error indicating that no run method is defined for the Thread class

2) A run time error indicating that no run method is defined for the Thread class

3) Clean compilation and at run time the values 0 to 9 are printed out

4) Clean compilation but no output at runtime

Question 5  (10 marks): Describe a situation where notify might create a deadlock while notifyAll does not.

Question 6  (5 marks): Describe in words what the following program does.  You can assume that things have been set up properly and the program is error-free.

import java.sql.*;

public class QueryApp2 {

public static void main ( String [ ] args )  {

        
Connection c = null;

    
String name = "thornett";

    

String pass = "test";

    

String url = "jdbc:odbc:sample";

    

String query = "SELECT * from EMPLOYEE";

    

String query_results = "";

    

int col;

    

int pos;

    

try {

      

Class.forName("sun.jdbc.odbc.JdbcOdbcDriver");

                  c = DriverManager.getConnection(url, name, pass);

          

Statement s = c.createStatement();

      ResultSet rs = s.executeQuery ( query );

      

col = ( rs.getMetaData ( ) ).getColumnCount();

      while (rs.next()) {

   for ( pos=1; pos<=col; pos++) 

query_results += rs.getString ( pos ) + " ";

                
    System.out.println ( query_results );

          

 } 

        
 } 

        
 catch( Exception x ) 

 {

                x.printStackTrace();

        
 }

} 

} 

Question 7 (Servlets, 10 marks)

Write a Servlet named  PowerSerlvet.java by extending HttpServlet.  The servlet is to be accessed with the GET method using a parameter named “n”.  It returns a plain text file that contains the value of 2n.  

import java.io.*;

import javax.servlet.*;

import javax.servlet.http.*;

// continue from here

Question 8 (Networking, 10 marks)

Suppose the servlet of the previous question is located at 

http://cssu210.cs.ust.hk:8080/servlet/PowerServlet.

Write a  Java program to access the servlet.  Call the program WebPower.java.  The program is to be invoked from command line using command “java WebPower m”, where m is an integer.  The program connects to PowerServlet and passes m to the servlet as the value of the parameter that it expects. The program retrieves the output of the servlet and displays it on standard output.  

As indicated in the code skeleton given, you are suggested to write a method called getReply. This method will be needed also in the next question.

import java.io.*;

import java.net.*;

public class WebPower 

{  public static void main(String[] args)

   // fill in …

   // connect for PowerServlet and get result of 2^n

   static int getReply( int n)

   // fill in ..

}

Question 9 (Swing and event handling, 15 marks)

Write a Java program that has the same functionality as WebPower.java and that has a GUI in addition. Call the program WebPowerFrame.java.  When invoked from command line using “java WebPowerFrame”, the program pops up a GUI that looks  like this:
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A user can type an integer in the input text field and then click the “submit” button.  The program takes the number in the text field, passes it to PowerServlet, and displays the output from PowerServlet.

For simplicity, don’t worry about program termination when user closes the window.  You can make use of the getReply method of the previous question without duplicating it.

import java.io.*;

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

import java.net.*;
// Continue from here. Work space for this question includes this and 

// the next page.

[WORK SPACE FOR QUESTION 9]

Question 10:  (Applets, 10 marks)

Convert WebPowerFrame.java into an applet called WebPowerApplet.java.  The applet is to 

be embedded into a web page as follows:  
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The HTML files that calls the applet is obtained by converting this file using an appropriate HTML converter.

<APPLET  CODE = "WebPowerApplet.class" WIDTH = 300 HEIGHT = 200 ></APPLET>
As in the previous question, you can make use of the getReply method  without duplicating it.
import java.io.*;

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

import java.net.*;
// Continue from here.  Work space for this question includes 

// this and the next page. 

[BLANK PAGE]
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Classes, interfaces, and methods that you might need

· public interface ActionListener

· public void actionPerformed(ActionEvent e)

· public class BorderLayout

· public class BufferedReader extends Reader

· public BufferedReader(Reader in)

· public void close()  throws IOException

· public String readLine() throws IOException

· public class Container extends Component

· public Component add(Component comp)

· public abstract class HttpServlet  extends GenericServlet 

· protected void doGet(HttpServletRequest req,   HttpServletResponse resp)  throws ServletException, IOException

· public final class Integer

· public static int parseInt(String s)   throws NumberFormatException

· public int intValue()

· public long longValue()
· public class InputStreamReader  extends Reader
· An InputStreamReader is a bridge from byte streams to character streams
· public class JApplet …

· public Container getContentPane()

· public void init()

· public class JButton ….
· public JButton(String text)
· public JButton(Action a)
· public class JFrame ….
· public Container getContentPane()
· public class JLabel
· public JLabel(String text)
· public JLabel(Icon image)
· public String getText()
· public void setText(String text)
· public class JPanel …
· public class JTextField ….
· public JTextField(int columns)

· public JTextField(String text,  int columns)
· public String getText()
· public void setText(String text)
· public final class Math

· public static double pow(double a, double b)

· public interface ServletRequest

· public abstract String getParameter(String name)

· public interface ServletResponse

· public abstract PrintWriter getWriter() throws IOException

· public abstract void setContentType(String type)

· public final class URL …

· public URL(String spec)  throws MalformedURLException
· public final InputStream openStream() throws IOException
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