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Question 1

1(a) Answer the following short questions (keep your answers concise):
(i) What is the rationale for passing an object by constant reference?
(ii) Describe the Java equivalent to the C++ member initialisation list?
(iii) What is the closest Java equivalent to C++ friend methods and classes?
(iv) When is the garbage collector called in Java?
(v) What is the main difference between abstract classes in C++ and Java?
(vi) What is a union used for in C++?
(vii) Describe the conditional operator ? in C++.
[14 marks]

1(b) Explain the concept of namespaces in C++. Using a small segment of code,
describe how you can create your own namespace and use a class from your
namespace outside of the namespace. Why is it good practice not to place the
line using namespace std; at the beginning of your header files?

[7 marks]

1(c) Write a short segment of code to explain the various uses of the this and super
predefined variables (note: the code does not need to be complete).
[4 marks]

Question 2

2(a) You have been provided with all the code necessary to draw the clock as shown
in Figure 2.1. Write the code to:
¢ Make the clock hands move according to the time (including second hand).
¢ Move the clock to the location where the mouse button is pressed.
¢ When the cursor enters the canvas the clock should stop until the cursor
exits. Once the cursor exits the applet, the clock should continue at the
correct time.

& Applet Viewer: Clock... E@@

Applet

Applet started.

Figure 2.1. The clock applet.

[15 marks]

2(b) Convert your applet from (a) into a Java application.
[5 marks]

2(c) Discuss the difference between arrays of objects in C++ compared to arrays of
objects in Java? In particular, compare SomeClass[] a = new SomeClass[5];
to: SomeClass a[5];
[5 marks]
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Question 3

3(a) Write the implementation for the following class definitions and write a main()
function to test them.

class Person {

string name, id; class Lecturer: public Person {
public: string office;
Person(string, string); int phoneNum;
virtual void display(); public:
virtual string getRole() = 0; Lecturer(string, string, string, int);
h virtual void display();
virtual string getRole();
class Student: public Person { h
string programme;
int year;
public:

Student(string, string, string, int);
virtual void display();
virtual string getRole();

h [10 marks]

3(b) Write a template storage container that is capable of storing a specified number
of generic objects. It should have the capability to return the number of objects in
the store, to return an indexed object and a simple mechanism for adding an
object to the end of the store.

[7 marks]

3(c) Use the storage container from (b) to create a Person store that is capable of
storing both Student and Lecturer objects. Write code to test this store.
[3 marks]

3(d) Use the STL vector class to perform the same tasks as your storage container
and repeat part (c) using the STL vector.
[5 marks]
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Question 4

4(a) Write the Java Swing Application as shown in Figure 4.1. It should allow the user
to paint lines or points with the chosen colour as follows:

e The user should be able to choose colours black, red, green or blue through
the component on the top right hand side.

e The user can draw a line by choosing the button “Draw Line” and by pressing
the mouse button at the starting point, dragging the mouse and releasing it at
the end point.

e The user can draw a point by choosing the button “Draw Point” and pressing
the mouse.

¢ Importantly, all the lines and points should remain even if the application
becomes covered and uncovered.

£ Ppainter EI E' rgl

Draw Line Drawe Point Green |~

Figure 4.1. The Painter Swing Application (lines are in black, red, green and blue)
[20 marks]

4(b) Compare the C++ language to the Java language under the following headings
only:
e Destructors
o Nested Classes
o Access Specifiers
[5 marks]
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Question 5

5(a) Write a Java client/server banking application, where the client passes a
Transaction object to the server, the transaction operates on an Account object on
the server side, and then returns an appropriate response to the client. The basic
transactions to be handled are lodgement, withdrawal, balance enquiry and close
account. You have been supplied with four classes to handle the basic aspects of
this application. These are called:

« Client.java,

* Server.java (Note: this class creates three Account objects)
* ConnectionHandler.java

* Account.java

Files are in the directory question5. An example client/server output is shown below:

=+ Command Prompt -3 ﬂ

C=~My Documentz“My Teaching~EES53 <(Z20A2-2003>“Exam Paper EE553 2003 to 2534\Ques=
tion5Solution*java GClient localhost .
Connected to Server

Sending Transaction@1f33675

Sending Tranzaction@S@6411

Cending Tranzaction@ld?%a<dd

Sending Tranzaction@12152eb

Cending Transzaction@c?hals

Sending Transaction@leB@beld

C:“My Documents“My Teaching“~EE55%3 {(28082-2883>“Exam Paper EES53 20083 to 2084“Ques
tion5Solutionl

Figure 5.1 The Client

= Command Prompt - java Server

An Account,. with number:1B800H1

With bhalance: 28@.8 Euro.

And ouner: Richard

Accepted socket connection from client
Applying a transaction

Applying a transaction

An Account, with number:1808061
ith balance: 1288.8 Euro.

And owuner: Richard

Applying a transzaction
Applying a transaction

An Account,. with number:1B0R61
With balance: 1158.8 Euro.

And ouner: Richard

Applying a transaction

An Account, with number:1B88861
This account is closed:
Applying a transaction

fAin Account, with number:1808061
This account is closed:

Figure 5.2 The Server

[25 marks]
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