Case Study [20%]
This case study relates to the following Course Learning Requirements:
CLR-1: Install and use the Java Development and Runtime Environment and documentation libraries. Install and use the Eclipse Integrated Development Environment.
CLR-2: Write Java program code to solve a problem, based on a description of the problem context, including UML diagrams, using object-oriented techniques.
CLR-3: Explain and use basic data structures.
CLR-4: Inheritance
CLR-5: Use existing simple Generic classes to manage objects.
CLR-6: Write java code to implement exception handling.
CLR-7: Implement program Input/Output operations.
CLR-8: Produce tested code that executes correctly and consistently. Testing procedures will involve the use of: valid data only, invalid data only and a combination both valid and invalid data.
CLR-9: Prepare program documentation using prescribed program specifications.
CLR-10: Debug program problems using manual methods and computerized tools in an appropriate manner.
CLR-11: Identify appropriate strategies for solving a problem.
CLR-12: Introduce Swing for building a Graphical User Interfaces (GUI) using Java Foundation Classes.

Objective of this Case Study:
The objective of this case study is for students to:
· Answer the questions presented using all the Java concepts described in this course. 
· Solve programming questions efficiently and determine the correct output in the various scenarios presented.  
· Develop a Java based application/project or game in Eclipse IDE, using various important concepts of Java Programming.

Case-study Tasks:
This case study is divided in to two parts:
· Case-Study Part-1: Examination
· Case-Study Part-2: Development of a Java Project

Pre- Case study Instructions:
Part-1: Examination
· Attempt all questions. 
· Each question is assigned a worth. Use that worth to determine how much detail and efficiency should be given to that question. 
PLEASE NOTE THE FOLLOWING REQUIREMENTS OF PART 1:
· If a question is marked with [C.] then you must answer that question
· Q.1 (a) and (b) are compulsory.
· Q.2 (a) is compulsory, Q.2 (b) either option can be selected. 
· You can solve either Q.3 (a) and (b) are compulsory.
· Solve either first full Q.4 (a) and (b) or second Q.4 (a) and (b).
· Solve either first full Q.5 (a) and (b) or second Q.5(a) and (b).

Part-1 Examination [70 Marks]
Q.1 (a) List and explain various features of java. (Marks: 07)[C.]
       (b) Explain the words super, static, and final using examples  (Marks: 07)[C.]

Q.2 (a) Explain constructor with the help of example. (Marks: 07)[C.]
      (b) Give the output of the following program for the values of y=0 and y=2: (Marks: 07)


public class Test {   
public static void main(String args[])  {   
try   { 
System.out.println("calling method a");  
a();  System.out.println("return from method a");   
 } catch(ArithmeticException e)   {  
System.out.println("main: catch");    
}   finally   { 
System.out.println("main: finally");
    }        }   public static void a()  {
try    { 
int x=8,y=0;  
int z=x/y;  
System.out.println("value of z="+z);
     } catch(NumberFormatException e)    {
System.out.println("method a:catch");    
 } finally   
 {   System.out.println("method a:finally");    
 }  }}

OR
     (b) Compare List, Set and Map interfaces. Also compare ArrayList, TreeSet and
             HashMap classes in java. (Marks: 07)

Q.3 (a) Explain Overloading and Overriding each with an example. (Marks: 07) [C.]
 (b) Declare a class called employee having employee_id and employee_name as member. Extend   with a designation, a class employee to have a subclass called salary,  and month_salary as members.Define following:
-Required constructor.
-A method to find and display all details of employees drawing salary more than 20000/-.
-Method main for creating an array for storing these details given as command line arguments and showing usage methods. (Marks: 07) [C.]


Q.4 (a) Describe abstract class called Shape which has three subclasses for example: Triangle, Rectangle and Circle. Define one method area () in the abstract class and override this area() in these three subclasses to calculate area for specific class’ object. (Marks: 07)
       (b) Write a program to count the total no. of chars, words, lines, alphabets, digits, and white
              spaces in a given file. (Marks: 07)
OR
Q.4 (a) Declare a class called coordinate to represent 3 dimensional cartesian coordinate(x,y and z).Define following methods:
	-constructor
	-display, to print values of members
	-add_coordinates , to add three such coordinate objects to product a resultant coordinate   object. Generate and handle exeption if x,y and z coordinate of the result are zero.
	-main, to show use of above methods. (Marks: 07)
 (b) Write a java application that has three Buttons labeled Red, Green, Blue. When clicking on the            background, the color should change accordingly & have a label displaying the color selected. (Marks: 07)

Q.5 (a) What is Exception? Provide a few Built-in exceptions in java. Also identify the difference between throw and throws. (Marks: 07)										
       (b) Write an application that creates and starts three threads. Each thread is instantiated from the same class. It executes a loop with 10 iterations. Each iteration displays string "HELLO", sleeps for 300 milliseconds. The application waits for all the threads to complete & displays the message "Good Bye...".	(Marks: 07)								
OR
Q.5 (a) Draw use case diagram for Library Management System. (Marks: 07)		
[bookmark: _GoBack]       (b) Answer the following: (Marks: 07)								
1. Collection in JAVA.
2. Features of Map Interface.









Part-2 Java Project Development [30 Marks]
Part-2: Development of a Java Project
· The ultimate goal of this section is to generate a Java based project or game application of your choice, using all the Java concepts discussed in this course. 
· Once you have completed your project please submit it to brightspace. 
Part-2: Instructions
· You must develop Java applications using suitable coding and output.
· The following concepts must be included in you project:
· Class
· Object
· Encapsulation
· Inheritance
· Overriding
· Overloading
· Polymorphism
· I/O files 
· GUI 
· These are the minimum requirements for you project, you certainly have the option to include any other concepts in your Java applications not mentioned here. 
· You will develop this application into a word document. The word document will include coding statements for your entire project application. 
· In your word document you will include screenshots for the output of your application/Java project below the programming steps. 
Part-2: Submissions
· When your project is complete you will submit that word document into bright space. To recap, your word document must include:
· Complete and correct programming steps: and
· Output screenshots after executing those programming steps. 
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