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1. (a) Explain what the access level of a member of a class determines and how
to declare the access levels. Discuss the differences between the four access
levels. [10]

(b) Explain the concept of event-driven programming. What is the basic idea?
Which main types of object are involved and how do they interact? How in
principle can an event processing system be implemented? [15]

2. (a) Explain how to create a thread in Java which can always be cancelled on re-
quest.
(There is no need to write a complete program, but in addition to your de-
scription you should provide pieces of Java code demonstrating the principle).

[10]

(b) Why must threaded programs use locks? Discuss the two main issues involved
and explain why locking is essential for each of them. [15]

(c) Explain what problem the program below exhibits. Briefly discuss a general
strategy to avoid this problem in your own programs.

import java.util.concurrent.*;

class ThreadTest {
Double n1 = new Double (1.0);
Double n2 = new Double (2.0);

Thread thread1 = new Thread () {
public void run () {

while (true) {
synchronized (n1) {

synchronized (n2) {
n1 = (n1 + n2) / 2.0;
System.out.println ("n1 = " + n1);

} } } } };
Thread thread2 = new Thread () {

public void run () {
while (true) {

synchronized (n2) {
synchronized (n1) {

n2 = (n2 + n1) / 2.0;
System.out.println ("n2 = " + n2);

} } } } };

public static void main (String[] args) {
ThreadTest test = new ThreadTest ();
test.thread1.start ();
test.thread2.start ();

}
}

[10]
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3. Write the Java code for the classes needed to implement a network server which re-
ceives incoming requests on port 8080, and dispatches them to the task ()method
of a Helper class using an executor service. If the incoming request is a shutdown-
server request, task() will return true; otherwise it will return false. The server
should terminate accordingly if task() returns true. Briefly discuss what happens
if the server receives a lot of requests within a short time.
(You may assume that the Helper class exists and provides a method
boolean task (Socket s) to deal with the request from a client via the socket
s). [20]
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