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Question 1.
(a) Answer the following short questions. Keep your answers concise.

(1) Explain the difference between the terms declaration and definition?

(11) Why are destructors always non-virtual in C++?

(ii1)  Explain how Java avoids the difficulties associated with multiple inheritance.

(iv)  Explain the use of the Object class in Java.

(V) In C++ what is a static state and why would it be used?

(vi)  What does the term overloading mean?

(vil)  In C++ the “->” operator allows you to call a method on a pointer to an object. If
this operator was not available what would you write to do the same operation?

[14 marks]

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

(c) Discuss constructors in C++. Can they be overloaded? Why can they not be virtual? In
what order are they called when inheritance takes place? What is the copy constructor and
how can it provide specific functionality?

[6 marks]

Question 2.

(a) Discuss STL Containers, Iterators and Algorithms; in particular discuss how they work
together and also list different types of containers, iterators and algorithms.

[12 marks]
(b) Write a short segment of code that demonstrates a “for_each” example.
[8 marks]
(c) What are namespaces in C++? Explain the difference between the lines:
#include<iostream.h> and
#include<iostream>
[5 marks]
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Question 3.

(a) Discuss the different access specifiers available in the Java programming language.
[5 marks]

(b) Write the Java code for the application below. The square on the left-hand-side should
change colour when the scrollbars are moved, or when the user types a value into the text
boxes. The user should only be able to enter a valid colour value.

£ Colour Chooser A pplication |:| |E| E|

Red: i k128
Green: L | k(128
Blue: 1 k(128

[20 marks]

Question 4.

(a) Write a short section of C++ code to demonstrate the dynamic creation of objects and to
demonstrate dynamic binding working with virtual and non-virtual methods.
[10 marks]

(b) Write the Java code for the application below. It should start counting in the text field when
the “start” button is pressed, should pause when the “pause” button is pressed, resume
counting when the “pause” button is pressed again and stop counting when the “stop”
button is pressed.

£ Counter A pplication :l |E| [z|

[Count 40 start | Stop | {Fause:

[15 marks]
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Question 5.

(a) Explain using an example why you would need to synchronize a segment of code when
using Java threads? (Your answer should show a line-by-line step through of a segment of
code, explaining why it would not work correctly if the segment of code was not
synchronized). If synchronization is a solution to making an application thread safe, then
why should we not just synchronize all our code?

[7 marks]

(b) Write a Java client/server application pair, where the client passes a DepositAccount object
to the server and the server calculates the interest on the account using the current interest
rate available on the server. The account object is then passed back to the client, where the
client displays the details including the updated balance. The server should also display the
amount of money added through the interest calculation.

You have been supplied with three sets of code to handle the basic aspects of this
application. These are called:

e C(lient.java,
e Server.java and
e ConnectionHandler.java
These files are in the directory question5. An example client/server output is shown below:

[18 marks]

%% | Command Prompt - java mypackagel /Server =10ix]

e
C:~My Documents“My Teaching~EES53 <26082-2883>-ExamProjects“Question3sProjectis~cl
assesrjava mypackagel  Server

Start listening on port 5H5A

Accepted socket connection from client

Received a valid account ohject

Added interest to the account object at 5.8x

Increasing the halance hy:58.8

Returning the account object

Sending mypackagel .DepositAccount@1d4d8257F

Object Sent?! — waiting for next account ohject

% | Command Prompt - o] x|

C:My Documents~My Teaching“EES53 (23@2—2@@3)\ExamPrujects\Questiun3\Pruject1\cl:j

asses>java mypackagel/Client localhost

Connected to Server

Current Details:

Account details: Owner: Derek Molloy Balance: 186008.8 Act. Mum: 12345
Lending Account object to Server.

Sending mypackagel _DepositAccountB@lififhaB

Received the Updated ohject

Account details: Owner: Derek Molloy Balance: 1858.8 Act. MHum: 12345
End of client application.

G:\My)Ducuments\My Teaching~EES53 (28602-2083>“ExamProjects~Questioni*Projecti~cl
assesy

[l

Object Oriented Programming — EES53 Semester One 2004/2005
Page 4 of 4.



