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CST8130:  Data Structures --- Assign #1- Library Checkout System
Dynamically allocated array/Error and Exception Handling/Inheritance/Polymorphism
DUE:  Thursday October 4th -- by 10PM SHARP! Submit through BrightSpace
You MUST use the default Package in your assignment so that we can compile and run your program easily.  ALSO – ALL data members MUST be declared as private (or protected in the Base class).  (Note - if no specifier is listed, the  default is to public access).
Reminder:  As mentioned in class, we will NOT use the get/set design pattern in this assignment – note the methods listed to be written.  
Finally:  Your program must be written using Object Oriented Principles (as outlined in the course notes)

Problem Description:
In this assignment, you will write efficient Java code to create a basic system using a dynamically allocated array (NOT Java’s ArrayList)  to hold the data relating to checking out resources at a library.  Your code must  handle every single possible condition – so that it never crashes.   The library check out system will contain three types of resources – books, magazines and DVDs.  Our program will run with a basic menu that allows the user to add a resource to data structure (simulating checking out the resource), display to the screen the data in the structure, display to the screen overdue resources and delete a resource from the array (simulating returning the resource).   

Note – You are welcome to add to the assignment, but I am trying to bound the scope of the assignment so that you do not have too much work given all your other courses.   Assume that all String field input does not contain spaces which will make the input easier as you will not use Scanner’s .nextLine() – just use .next().
Hint:  This assignment needs to be tackled in a     structured fashion in order for it to be finished quickly.   Do not write more than 20-30 lines of code at a time without running your program.   I will be discussing structured strategies  in class.   Enjoy!!
The following is a suggestion of how to structure the code (you may make changes, but they must follow Object-Oriented Principles as discussed in class)
MyDate class – from Lab 1:

· has (private) data members:

· year (int)

· month (int)

· day (int)
· Has methods:
· Constructor(s)
· toString(): String 

· inputDate(Scanner):boolean – reads from the Scanner object passed in and fills the data member fields with valid data – returns true if successfully reads in all fields, else returns false (per Lab 1)
· addOne():void –adds one day to the date value (per Lab 1)
· isEqual(MyDate): boolean – compares the values of the parameter object MyDate and the object being called on and returns true if equal, else returns false 
· isGreaterThan(MyDate): boolean – compares the values of the parameter object MyDate and the object being called on and returns true if the one being acted on is greater than the parameter object, else returns falsefalse 
Resource class:

· Has (protected) data members:  
· title (String)
· borrower (String)

· dueDate (MyDate)

· overdueCost (float)
· Has methods: 
· Constructors
· inputResource (Scanner, MyDate): boolean - reads from the Scanner object passed in and uses MyDate as today’s date and fills the data member fields with valid data; method  returns true if successfully reads in all fields else returns false
· toString():String
· isOverDue (MyDate today): boolean – returns true if the dueDate is greater than the parameter today’s date, else returns false
· displayOverDue() – displays the borrower and cost for over due resource
NOTE:  A book’s due date is 14 days from “today’s date” as set in the program.  A book overdue cost is $2.  A magazine’s due date is 7 days from “today’s date” and its overdue cost is $1; and a DVD due date is 3 days after “today’s date” and it’s overdue cost is also $1.   
Book class – extended from Resource class

· has (protected) data members:

· author (String)

· has methods:

· constructor(s)
· inputResource(Scanner, MyDate) : boolean– per Resource class

· toString() : String
Magazine class – extended from Resource class

· has (protected) data members:

· edition (MyDate)

· has methods:

· constructor(s)

· inputResource(Scanner, MyDate) : boolean– per Resource class

· toString() : String
DVD  class – extended from Resource class

· has (protected) data members:

· type (String)

· has methods:

· constructor(s)

· inputResource(Scanner, MyDate) : boolean– per Resource class
· toString() : String
Library class

· Has (private) data members:

· resourcesBorrowed(dynamically allocated array of Resource objects – NOT ArrayList)
· numResources (int) – number of resources currently in the array
· max (int)
· Has methods:

· Constructors

· inputResource (Scanner, MyDate ): – adds a resource to the resourcesBorrowed array – (uses polymorphism to  call inputResource method  in the correct derived Resource class for input of the fields of the Resource) 

· String toString()

· resourcesOverDue (MyDate today): String – returns the list of resources that are overdue
· deleteResource(MyDate) – displays a numbered list of resources currently in array and prompts user to enter number correlating to the resource to delete.
Assign1 class

· Has methods:   

· main  - menu processing which contains the field todayDate (MyDate)
Sample Output: green is user input
Enter 1 to add to resources borrowed, 
    2 to display overdue items, 
    3 to display all resources borrowed, 
    4 to delete a resource, 
    5 to change today date
    6 to quit:5
Enter a new date for today's date
Enter month - between 1 and 12: 9
Enter day - between 1 and 31: 17
Enter year: 2018
Enter 1 to add to resources borrowed, 
    2 to display overdue items, 
    3 to display all resources borrowed, 
    4 to delete a resource, 
    5 to change today date
    6 to quit:4
No resources to delete
Enter 1 to add to resources borrowed, 
    2 to display overdue items, 
    3 to display all resources borrowed, 
    4 to delete a resource, 
    5 to change today date
    6 to quit:3
Items currently borrowed from library are:
Enter 1 to add to resources borrowed, 
    2 to display overdue items, 
    3 to display all resources borrowed, 
    4 to delete a resource, 
    5 to change today date
    6 to quit:2
Items currently borrowed from library that are overdue as of  2018/9/17 are:
Enter 1 to add to resources borrowed, 
    2 to display overdue items, 
    3 to display all resources borrowed, 
    4 to delete a resource, 
    5 to change today date
    6 to quit:1
Enter type of resource being borrowed - D for DVD, M for Magazine and B for book:b
Enter title being borrowed: ToKillAMockingBird
Enter borrower name (no spaces): LindaCrane
Enter the author name (no spaces): Hemingway
Enter 1 to add to resources borrowed, 
    2 to display overdue items, 
    3 to display all resources borrowed, 
    4 to delete a resource, 
    5 to change today date
    6 to quit:1
Enter type of resource being borrowed - D for DVD, M for Magazine and B for book:m
Enter title being borrowed: Time
Enter borrower name (no spaces): JBlow
Enter the edition date: Enter month - between 1 and 12: 9
Enter day - between 1 and 31: 1
Enter year: 2018
Enter 1 to add to resources borrowed, 
    2 to display overdue items, 
    3 to display all resources borrowed, 
    4 to delete a resource, 
    5 to change today date
    6 to quit:
1
Enter type of resource being borrowed - D for DVD, M for Magazine and B for book:d
Enter title being borrowed: Incredibles2
Enter borrower name (no spaces): SusanSmith
Enter the type of DVD (no spaces): BlueRay

Enter 1 to add to resources borrowed, 
    2 to display overdue items, 
    3 to display all resources borrowed, 
    4 to delete a resource, 
    5 to change today date
    6 to quit:1
Enter type of resource being borrowed - D for DVD, M for Magazine and B for book:B
Enter title being borrowed: Java
Enter borrower name (no spaces): AStudent
Enter the author name (no spaces): Dietel
Enter 1 to add to resources borrowed, 
    2 to display overdue items, 
    3 to display all resources borrowed, 
    4 to delete a resource, 
    5 to change today date
    6 to quit:3
Items currently borrowed from library are:
1:  author Hemingway LindaCrane has ToKillAMockingBird due on  2018/10/1 and if late 2.0
2:  edition  2018/9/1 JBlow has Time due on  2018/9/24 and if late 1.0
3:  type of DVD : BlueRay SusanSmith has Incredibles2 due on  2018/9/20 and if late 1.0
4:  author Dietel AStudent has Java due on  2018/10/1 and if late 2.0
Enter 1 to add to resources borrowed, 
    2 to display overdue items, 
    3 to display all resources borrowed, 
    4 to delete a resource, 
    5 to change today date
    6 to quit:4
List of resources checked out in the library: 
[1]:  author Hemingway LindaCrane has ToKillAMockingBird due on  2018/10/1 and if late 2.0
[2]:  edition  2018/9/1 JBlow has Time due on  2018/9/24 and if late 1.0
[3]:  type of DVD : BlueRay SusanSmith has Incredibles2 due on  2018/9/20 and if late 1.0
[4]:  author Dietel AStudent has Java due on  2018/10/1 and if late 2.0
Which resource to delete: 2
Enter 1 to add to resources borrowed, 
    2 to display overdue items, 
    3 to display all resources borrowed, 
    4 to delete a resource, 
    5 to change today date
    6 to quit: 3
Items currently borrowed from library are:
1:  author Hemingway LindaCrane has ToKillAMockingBird due on  2018/10/1 and if late 2.0
2:  type of DVD : BlueRay SusanSmith has Incredibles2 due on  2018/9/20 and if late 1.0
3:  author Dietel AStudent has Java due on  2018/10/1 and if late 2.0
Enter 1 to add to resources borrowed, 
    2 to display overdue items, 
    3 to display all resources borrowed, 
    4 to delete a resource, 
    5 to change today date
    6 to quit:5
Enter a new date for today's date
Enter month - between 1 and 12: 9
Enter day - between 1 and 31: 21
Enter year: 2018
Enter 1 to add to resources borrowed, 
    2 to display overdue items, 
    3 to display all resources borrowed, 
    4 to delete a resource, 
    5 to change today date
    6 to quit:2
Items currently borrowed from library that are overdue as of  2018/9/21 are:
2:  type of DVD : BlueRay SusanSmith has Incredibles2 due on  2018/9/20 and if late 1.0
Enter 1 to add to resources borrowed, 
    2 to display overdue items, 
    3 to display all resources borrowed, 
    4 to delete a resource, 
    5 to change today date
    6 to quit: 4
List of resources checked out in the library: 
[1]:  author Hemingway LindaCrane has ToKillAMockingBird due on  2018/10/1 and if late 2.0
[2]:  type of DVD : BlueRay SusanSmith has Incredibles2 due on  2018/9/20 and if late 1.0
[3]:  author Dietel AStudent has Java due on  2018/10/1 and if late 2.0
Which resource to delete: 2

This resource is overdue - $1.0 is owed by borrower.
Enter 1 to add to resources borrowed, 
    2 to display overdue items, 
    3 to display all resources borrowed, 
    4 to delete a resource, 
    5 to change today date
    6 to quit:6
Submission:
You must submit to the assignment link in BrightSpace by the due date and time a zip file (named  LastnameFirstNameAssign1) containing:
· all source code – ie .java files  (Note – we will re-compile and run your program….so all code must be available to us and MUST not be in a package) with headers.  (Headers should contain  name, student number, assignment number, date, purpose of class, brief description of each data member and method
Failure to provide any of the above will have an effect on your grade for this assignment.   Marking guide will be published shortly.
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