Note: The question requires you to use an array and not any Java library class to store the data.

Question

A bookstore owner wants to maintain information about all the books in stock. Design, write in Java, test and document a program which must have at least two class definitions:

· A book class which can be used to represent the details of a book together with some associated operations, and
· A client class of the book class
The book class will have data members described as follows, which should be declared as private:

(a) Title of the book - a string of characters

(b) Name of the first author (surname followed by first name or initial) – a string of characters

(c) Publisher – a string of characters

(d) Year of publication – an integer

(e) ISBN – a long integer

(f) Price – a float or double

(g) Number of copies in stock (quantity) – an integer

Include the member methods to perform the various operations on the objects of book class. For example, the usual operations that can be performed on the title are to get the title and to set the title. Similarly, the typical operations that can be performed on the number of copies in stock are to get the number of copies in stock, set the number of copies in stock, and update the number of copies in stock (i.e. increase the quantity of existing stock). Add similar operations for the publisher, year of publication, ISBN, book price, and author. The book class will have at least the following constructors and methods:

(i) two constructors - one without any parameters (the default constructor), and one with parameters to give initial values to instance variables

(ii) a reasonable number of set, get and update methods to perform the various operations as explained in the above paragraph

(iii) input and output methods

(iv) a method which calculates and returns the total value (in dollar terms) of a particular title (book) in stock

(v) an equals method which compares two book objects and returns true if they have the same title, the same author and the same ISBN

You may add other methods as you see appropriate. However, you will need to document them clearly. The program will allow entry of these data for several books and perform some analysis and queries. Your program will provide the user with a menu which allows the following actions:

1. Quit

2. Create an array of N books. For each book, read in its details (i.e., title, name, publisher, year of publication, ISBN, price, and quantity in stock) from the keyboard, and store it in the array. Test it with N = 6. Do not use any java library class to store the books.

3. Output details (all information) of all books currently in stock;

4. View all information about a book chosen via its ISBN number. If the book is not in stock, an appropriate error message is to be displayed;

5. View all information about a book chosen via its author. If the book is not in stock, an appropriate error message is to be displayed. If there is more than one book by this author, the details of all those books should be displayed.

6. Given an ISBN, update the number of copies (quantity) of a book. If the book is not in stock, an appropriate error message is to be displayed;

7. Given the title of a book, update its price. If the book is not in stock, an appropriate error message is to be displayed;

8. Determine and display details of the most expensive book in stock;

9. Determine and display the quantity of total stock in the array (bookstore);

10. Determine and display the monetary value of total stock in the bookstore;

11. Add a new book to the array. Note that this operation will increase the array size by 1.

12. Given a book’s ISBN, delete/remove an existing book from the array. If the book is not found display an appropriate error message. Note that if delete is successful, it will reduce the array size by 1.

13. Using one of the sorting methods described in the lecture notes, sort the array of book objects into ascending (alphabetical/dictionary) order of their first authors, and output the sorted array.

Set up a bookstore (an array) of N book objects, and test it with N = 6.

There is no requirement for the program to store data when the program quits. The interaction with the user is via a (command line) menu.

The client class should be well-structured and should have a reasonable number of methods in addition to the main method. Devise suitable test data to test all sections of program code.

Your program should also include a method (eg, StudentInfo( )) to output your student details (name, student number, mode of enrolment, tutor name, tutorial attendance day and time) at the start of program results.

Note: The question requires you to use an array and not any Java library class to store details of books. Also, the sorting algorithm used must be coded within your program and not called from any Java libraries.

Suggested Design

The following design is recommended but not compulsory. You will get a good practice at using arrays and some solid and useful object-oriented design. The task is just complicated enough to make it really worth your while to think carefully about dividing up the code into several classes. Start working on the assignment early so that you have time to leave any seemingly tricky bits alone for a while to rethink them and/or talk to your tutor about them. Approach the development in a systematic

way using stubs and driver programs as required. We have covered all the necessary techniques in Topics 1 to 7.

You should at least have a book class and a client class which works with an array of books. You need to think carefully about which tasks can be dealt with just inside the book class and which tasks involve the whole array of books.

Whichever, overall design you use, most of the work will then be in getting the algorithm right inside the methods and catering for the convenience of the user.

Distribution of marks for assessment

An approximate distribution of marks for assessment is given below. The question will be marked out of 100 as follows:

Correct solution design and implementation:
75 marks

(which includes the design and implementation of classes as specified in the question above; programming style, use of comments, use of methods, parameters, input validation, readability, presentation of output etc.)

External Documentation (problem specification, algorithm, program limitations, program testing and test results, program listings, etc.): 25 marks

For internal documentation (ie in the source code) we require:

· a beginning comment clearly stating title, author, date, file name, purpose and any assumptions or conditions on the form of input and expected output;
· other comments giving useful low-level documentation and describing each component;
· well-formatted readable code with meaningful identifier names and blank lines between components (like methods and classes).
Required External Documentation:

1. Title: a paragraph clearly stating title, author, date, file names, and one-line statement of purpose.

2. Requirements/Specification: a paragraph giving a brief account of what the program is supposed to do. State any assumptions or conditions on the form of input and expected output.

3. User Guide: include clear instructions on how to access, compile and run the program.

4. Structure/Design/Algorithm: Outline the design of your program. Give a written description, use diagrams (eg, UML) and use pseudocode for algorithms.

5. Limitations: Describe program shortfalls (if any), eg, the features asked for but not implemented, the situations it can not handle etc.

6. Testing: describe your testing strategy (the more systematic, the better) and any errors noticed. Provide a copy of your results of testing in a document saved in Word format. Note that a copy of the sample test data and results from a program run is required (copy from the program output window and paste to a Word file). Your submitted test results should demonstrate a thorough testing of the program.

7. Source program listings: save all your Java source code in a document in MS Word format.

All of the above external documentation must be included in that order in a file saved in MS Word format.

It is also necessary to submit the Java source code and compiled version of your programs (i.e., all classes that you have designed and implemented). You should develop the programs using the NetBeans IDE. It will make it easy to collect sample output. The whole NetBeans project should be submitted.

The external documentation together with the NetBeans project folder containing all classes for the program must be compressed in a .zip file before submitting. Make sure that all necessary files are submitted so that the programs can be viewed, compiled and run successfully.

