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Part 1

Question 1

A version of Java is a particular release of the language, which may be succeeded by 
subsequent updated versions at a later time. Some examples of Java versions are Java 
1.0, Java 2 version 1.2 and Java 2 version 1.3.

An edition of Java is a particular variation of the language, which is aimed at a particular 
platform. For example, Java 2 Enterprise Edition is aimed at large, enterprise-level 
systems, whereas Java 2 Micro Edition is aimed at small devices with less memory and 
system resources.

Question 2

A for-loop iterates a specific number of times, the number of which is determined by the 
loop counter variable. For instance, a for-loop that begins with the code

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

will iterate 10 times.

A for-each loop iterates through all of the items in a collection or array, regardless of how 
many items there are.

A for-loop would be used if a certain section of code needed to be executed a specific 
number of times, such as printing the string "Hello world!" three times.

A for-each loop would be used if the programmer wanted to perform some processing on a 
collection or array of items, such as printing the value of each item in an ArrayList of 
String objects.

Question 3

Object is the class at the top of the hierarchy, from which all other classes are descended. 
Two advantages of this placement are:

1. All objects can be relied upon to respond to methods inherited from Object, such 
as clone, toString and equals.

2. The programmer can create reference variables of type Object, to which objects 
of any other class can then be assigned, since all classes are subclasses of 
Object.

Question 4

A stream is a sequence of bytes, which represents a flow of data between a source and a 
destination. A buffered stream is particularly useful when accessing disk or using other 
network facilities.  Buffered streams read/write data from/to a memory area which can free 
the program up to carry out other activities. Unbuffered streams access the resource 
directly.



Flushing a stream makes sure that all of the data in the buffer has been processed, so that 
none of the data is lost when the stream is closed.

Question 5

(i) Composition is a relationship in which an object of one class contains objects of 
another class. Inheritance is a relationship in which an object of one class 
inherits data members and behaviour from a superclass.

(ii) Car is likely to be the superclass of FordCar, since FordCar is-a Car; the 
FordCar class is likely to be a more specialised version of the Car class. This is 
an example of inheritance.

There is likely to be a has-a relationship between Car and CarRadio, since a 
Car object could feasibly contain a CarRadio object. This is an example of 
composition.

Question 6

Question 7

(i) Event-driven programming means that certain methods are executed in 
response to events which are external to the program. This differs from 
ordinary programming in that:

• The program is less "linear"; it may not be possible to trace a route 
through the code to show the order of execution.

• The programmer does not know how many times each event will 
occur, when they will occur or in which order they will occur, since 
this is decided by the user's interaction with the GUI.

(ii) Two examples of an event are:

• A button press

• A mouse click

Question 8

The method notify instructs the scheduler to move one blocked thread into the runnable 
state, and notifyAll moves all of the currently blocked threads into the runnable state.
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You might use notify in situations in which it does not matter whether all of the threads 
eventually get the chance to move into the running state, but notifyAll would be 
preferable in situations where all of the threads need to have the chance of running.

Question 9

• Socket objects are used on the client side, whereas ServerSocket objects 
are used on the server side.

• The Socket constructor requires two arguments, the server address and port 
number, whereas the ServerSocket constructor only requires the port 
number.

• A Socket object initiates a connection to a server, whereas a ServerSocket 
object waits for a connection from a client.

Question 10

A servlet is a module of Java code that is stored and run on a web server. Servlets are 
appropriate for:

• Processing data separately from the client interface, so that the client software 
can be simple and responsive (i.e. a thin client).

• Accessing a database on a separate database server; since servlets use the 
full Java language with no security restrictions, they can communicate with 
other computers.

Two circumstances in which you might want to use a servlet are:

1. A web-based to-do list application, which stores the data relating to each user's 
account and to-do lists in a database held on a separate server. The servlet could 
dynamically generate web pages displaying overdue and upcoming tasks for the 
user, and could also handle the log-in process (i.e. checking the user's username 
and password against those held in the database).

2. An online banking website, which allows users to interact with the servlet to perform 
various banking tasks, such as viewing statements and setting up money transfers. 
The servlet could process the account data and generate web pages displaying the 
user's account balance and transaction history.

Part 2

Question 11

(a)

public class MyString
{
   private String s;
   
   public MyString(String str)
   {
      s = str;
   }
   



   public char getLastChar()
   {
      return s.charAt(s.length() - 1);
   }
   
   public String getS()
   {
      return s;
   }
   
   public void dispAlternate()
   {
      if ((s == null) || (s.length() == 0))
      {
         System.out.println("empty");
      }
      else
      {
         for (int i = 0; i < s.length(); i++)
         {
            if (i % 2 == 0)
            {
               System.out.print(s.charAt(i));
            }
         }
      }
   }

}

(b)

(i) 1, 2, 3, 8
(ii) 4, 5, 8
(iii) 3

(c)

• The following variables are created:
 A MyString reference variable with the identifier cat;
 A String reference variable with the identifier m;
 A char primitive variable with the identifier temp.

• A new String object is created with the value "MOUSE", and is assigned 
to the variable m.

• The variable m is passed to the MyString constructor, and a new 
MyString object is created, with "MOUSE" as the value of its s instance 
variable, which is assigned to cat.

• The last character of the s value is then assigned to temp.

• The string "MUE" is printed to the screen.



• A reference variable of type Object is created, with the identifier o.

• A second MyString object is created, with "MOUSE" as the value of its 
instance variable s, which is assigned to o.

(d)

public boolean equals(Object other)
{
   MyString o = (MyString) other;
   return s.equals(o.getS());
}

(e)

The method above overrides the method equals(Object) which is inherited from the 
class Object, because both methods have the same signature.

(f)

The code would not compile, because there is no zero-argument constructor for the class 
MyString, so the statement

cat = new MyString();

is not valid.

Question 12

(i) The Iterator interface provides a way of iterating through the items in a 
collection. The Iterator interface allows the deletion of items in the collection 
using the remove method.

(ii) <E> is a formal type parameter, which means that the actual argument supplied 
by the programmer must be a type rather than a reference or primitive value. 

(iii)
Iterator <ArrayList> listIt = aList.iterator()
//iterator method is polymorphic

while (listIt.hasNext())
{
   System.out.println(listIt.next().toString());
}

(iv) A class can implement multiple interfaces, so it is similar in this respect to 
multiple inheritance. Also, interfaces can extend multiple other interfaces, so 
multiple inheritance is allowed in this sense for interfaces.

However, classes can only inherit abstract methods and constants from 
interfaces, and cannot inherit variables or concrete methods from them, so this 
is different to true multiple inheritance.



(b)

(i)

two 0
one 1
two 2
one 3
two 4
one 5
two 6
one 7

(ii)

Since both threads access the same ArrayOfInt object, they update the value of the 
instance variable next sequentially by invoking the next method. There are no lost 
updates, since the next and hasNext methods are synchronized.

Question 13

(a)

(i)

private class ButtonWatcher implements ActionListener
{
   public void actionPerformed(ActionEvent a)
   {
      Object buttonPressed = a.getSource();
      if (buttonPressed.equals(greyButton))
      {
         greySquirrels++;
      }
      
      if(buttonPressed.equals(redButton))
      {
         redSquirrels++;
      }
   }
}

(ii)

• Implementing classes such as ButtonWatcher as inner classes allows the 
programmer to keep classes that are logically related to each other together.

• The inner class has access to all of the methods, variables and constants of the 
surrounding class.

(iii)

• Create an instance of ButtonWatcher for each button.



• Add each instance to its associated button as an action listener by invoking the 
method addActionListener on the button with the ButtonWatcher object 
as its argument.

(b)

public void sendData()
{
   try
   {
      openStreams();
      toServer.print(greySquirrels + " " + redSquirrels);
      System.out.println(fromServer.readLine());
      closeStreams();
   }
   catch (IOException e)
   {
      System.out.println("Error: " + e);
   }
}

(c)

(i)

Scanner sc = new Scanner(fromClient.readLine());
greySquirrels = greySquirrel + sc.getNextInt();
sc.next();
redSquirrels = redSquirrels + sc.getNextInt();

(ii)

socket = ss.accept();
openStreams();
processClientRequest();
closeStreams();
socket.close();

(iii)

The architecture used in this application is not Peer to Peer, since there is a central 
computer that stores the squirrel totals, which acts as a server to many clients. This 
architecture is more like a 2-tier structure.
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