
M257 Past Paper June 2007 Attempted Solution

Part 1

Question 1

Two existing editions of Java are Java 2 Micro Edition (J2ME) and Java 2 Enterprise Edition 
(J2EE). Different editions of Java are necessary to cater to the differing resources and 
limitations of various platforms. For example, an enterprise-level system has more 
resources than a mobile device, so J2EE would be appropriate for the former and J2ME for 
the latter.

Question 2

Scope refers to the region of code in which a variable is valid.

int numOne = 0;//instance variable

public void run()
{
   int numTwo = 1;//local variable
   numOne = numTwo + 2;//numOne and numTwo are both in scope
}
//numTwo is no longer in scope, but numOne still is.

Question 3

(a) Garbage collection is the processing of deleting unreferenced objects in order to 
return the memory they occupy to the reservoir of free memory space.

(b) Garbage collection occurs when an object is no longer referenced by any variables. 
This may be because all the variables that refer to the object are out of scope, or 
because all the variables that used to refer to the object have been made to refer to 
different objects or have been set to the value null.

(c) Garbage collection is useful because it frees the memory space taken up by 
unused objects so that the space can be used by other parts of the program.

Question 4

Java's exception handling mechanism is appropriate for circumstances in which the 
potential errors are:

• serious enough that they may require the program to terminate

• unpredictable (such as errors caused by events external to the program)

• widespread; if the errors occur at many different places within the program, it 
would be difficult to explicitly check.



Question 5

(a) ArrayList would be a good choice because it preserves the order in which 
elements are added to it, so either the front or the back of the ArrayList could be 
treated as the top of the stack. Items could be added and removed using the 
get(int index) and set(int index, E el) methods with the appropriate 
position index arguments (0 for adding to the front, or size() – 1 for adding to 
the back).

(b) TreeMap would be a less appropriate choice, since there is no need to store key-
value pairs with a stack. Also, since TreeMap does not preserve the order in which 
elements are added to it, it is less convenient for implementing a first-in last-out 
approach.

Question 6

(a) A checkbox would be appropriate if the user is required to select from a group of 
items (potentially selecting all or none of the group). For example, the installation 
screen of an application might have a number of components that the user can 
select to install, such as "Desktop Shortcut", "System Tray Icon" and "Start Menu 
Item".

(b) Radio buttons are appropriate if the user is required to select one of a group of 
possible options, such as selecting the day of the week from a group of radio 
buttons labelled "Monday", "Tuesday", "Wednesday", and so on.

Question 7

(1) Create an inner class that implements the ActionListener interface.
(2) Implement the ActionListener method actionPerformed(ActionEvent e) 

as follows:
a. Write an if statement with the condition that e.getSource() returns an 

object which is equal to the JButton object
b. In the if block, write the necessary code to print "Hello world!" to the 

screen.
(3) In the section of the class where the button is added to the GUI, write a statement 

that creates a new instance of the inner class created in step (1), and then adds the 
instance to the button using the method addActionListener.

Question 8

(a)

• If sleep is invoked on a thread that is currently in a synchronized method, 
then the thread retains the lock on the object containing the method. If wait is 
invoked, the lock is released.

• sleep is a static method of the Thread class, so it must be invoked on the 
class name and can be called in any program, even if the program does not use 
the class Thread. The method wait must be invoked on a Thread object.



(b)

The wait method would be more appropriate because it allows the writer thread to access 
the buffer, whereas the sleep method would prevent the writer thread from gaining the lock 
on the buffer.

Question 9

DNS stands for Domain Name Service. The DNS keeps track of the associations between 
symbolic addresses and the IP addresses of computers on the internet. It is needed 
because it allows users to enter symbolic addresses, such as www.open.ac.uk, which are 
easier to remember and communicate that IP addresses.

Question 10

The sandbox model applies security restrictions to applets which prevent the applet code 
from doing certain things, such as:

• running executable files on the local computer

• communicating with other computers, except for the server from which the 
applet was downloaded

• finding out detailed information about the local computer

• reading from or writing to the file system of the local computer

• creating pop-up windows without displaying an appropriate warning message

The principal Java component responsible for the sandbox is the Java security manager. 
This would come into play if the user downloaded an unsigned applet that contained 
malicious code; the sandbox model would prevent the applet from damaging the user's 
computer.

Part 2

Question 11

(a)

public class Person
{
   private int age;
   private String name;
   
   public Person(String s)
   {
      name = s;
   }
   
   public String toString(boolean full)
   {
      if (full)
      {
         return name + " (" + age + ")";



      }
      else
      {
         return name;
      }
   }
   
   public int incrementAge()
   {
      return ++age;
   }
   
   public boolean canVote()
   {
      return (age > 17);
   }
   
}

(b)

The method toString(boolean full) overloads the toString method that the 
Person class inherits from Object, since the two methods have the same name but 
different signatures.

(c)

(i) 1, 2, 3, 4, 5
(ii) 1, 2, 3, 5
(iii) 4
(iv) 6, 7

(d)

The first line of output would be false, since aPerson.equals(bPerson) is false. This is 
because the objects referenced by aPerson and bPerson are not the same object.

The second line of output would be the full name and age of the object aPerson, which is 
"Melissa (0)". The age is 0 because it is assigned this value by the Person 
constructor.

The third line of output would be the name of String representation of the object 
reference of aPerson followed by " can vote " and the string representation of 
boolean value returned by aPerson.canVote(), which is false (because the value of 
age is 1 at this point, which is still less than 17).

(e)

The programmer could create a new class, say VoterMap, which would contain a 
HashMap instance variable. The Person objects would be the values of the HashMap, and 
the keys would be sequentially-generated identification numbers, which would be either of 



type int or long, depending on how many Person objects the map was expected to hold. 
The data could be persistent by writing it to a file, either in serialized form so that it is saved 
in a .dat file, or as a .csv file.

Question 12

(a)

(i) The MouseWatcher class implements the MouseListener interface, so it 
must implement all of the abstract methods in that interface, or the class will not 
compile.

(ii) I would alter the class header of MouseWatcher so that it extends 
MouseAdapter instead of implementing MouseListener, since the 
MouseAdapter class contains empty concrete implementations of all the 
abstract methods in MouseListener. This would mean that I only needed to 
override the MouseListener methods that are actually needed for the 
program, which is this case is just mousePressed(MouseEvent e).

(b)

A filled circle with a radius of 5 pixels would be drawn with its top-left corner at the 
coordinates (50, 50). The colour of the circles would cycle through red, yellow and green.

(c)

Statement (c) instructs the program to terminate when the JFrame is closed by the user. 
The argument 0 indicates that the termination is normal, and not due to an error.

(d)

(i) Arrays are fixed-size, so they are only appropriate in situations where the 
programmer can predict how many elements the array will need to hold.

(ii) ArrayList is dynamically sized, so it can grow and shrink to accommodate 
various numbers of elements while the program runs, without the programmer 
needing to know before how many elements there will be. the primitive int 
values of the x-coordinates could be auto-boxed in Integer objects by the 
ArrayList method add(E o).

(iii) ArrayList<Integer> aList = new ArrayList<Integer>();

(iv)

public void paintComponent(Graphics g)
{
   try
   {
      super.paintComponent(g);
      g.setColor(Color.GREEN);
      Scanner sc = new Scanner("Spots.dat");
      while (sc.hasNext())



      {
         aList.add(sc.nextInt());
      }
      
      for (int x : aList)
      {
         g.fillOval(x, 50, 10, 10);
      }
   }
   catch (FileNotFoundException e)
   {
      System.out.println("File not found: " + e)
   }
}

Question 13

(a)

(i) <String, String> declares that both the keys and the values in the 
HashMap will be of type String.

(ii) is, os

(iii) Low values of port number are likely to already be reserved for use by other 
programs.

(iv) Line (iv) wraps the InputStream is in a new InputStreamReader object, 
which is then wrapped in a new BufferedReader object. A BufferedReader 
might be desirable because it makes use of a buffer in order to allow the make 
reading data more efficient.

(v) The method blocks until a connection request is made; if the connection is 
successful, the method creates and returns a new Socket object using the 
address and port number of the client.

(vi) The server can only handle one client concurrently, because the server class 
does not make use of threading.

(b)

(i)

public void connectToServer()
{
  Socket socket = new Socket(SERVER_ADDRESS, 3000);
   openStreams(socket);
}



(ii)

public void addEntry(String email, String name)
{
   toServer,println("Put");
   toServer,println(email);
   toServer,println(name);
}

(iii)

public String findName(String email)
{
   toServer,println("Get");
   toServer,println(email);
   return fromServer.readLine();
}

(c)

• A new instance of Q13Client is created.

• The connectToServer method is invoked, which establishes a connection to 
the server at SERVER_ADDRESS on port 3000.

• The key-value pair "me@place.com", "My Name" is added to the server's 
HashMap.

• The string "findName My Name" is printed out, since invoking findName on 
the Q13Client object returns the value associated with the key 
"me@place.com", which is "My Name".

(d)

• Create a new thread for each client.

• Make the processClientRequest method synchronized.

(e)

J2ME is aimed at mobile devices with a small amount of system resources, so it does not 
contain certain classes such as BufferedReader which require more memory or 
processing power than is available on these platforms.
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