Spring 2010

Introduction to C - Programming Assignment #6
Due Date: Please Consult Your Instructor's WebCourses For This
Objective

1.  Learn how to use structs.
2.  Learn how to create an array of structs to store a collection of items.
Problem: Personal Library
You are quite an avid reader and would like to write a program that manages your collection of books. In particular, you want the following functionality:
1) Add a book to the collection

2) Delete a book from the collection

3) Search for a book from the collection

4) List all of the books by a particular author from the collection

5) List all of the books of a particular subject from the collection

To make the testing of the program easier, your program will read in all of its input from a file called “library.txt”. Your library will never exceed 1000 books.

Input Specification (for library.txt)
The first line of the file will contain a single positive integer representing the number of updates to the library. (Note: We assume that at the beginning of the program, the library is empty.) Each following line will have directions for a single update to the library. The formats for these lines are as follows:
The very first value on each of these lines will be an integer between 1 and 5, inclusive, indicating which operation (corresponding to the list above) is being designated.

If the operation is to add a book (1), then the line will contain the following information subsequent to the number, separated by spaces:

TITLE AUTHOR SUBJECT
The title, author and subject will be strings that contain alphabetic letters and underscores. None of these strings will exceed 39 characters. Of these three, only the title will be unique to the collection. Thus, the library may contain multiple books by the same author or on the same subject, but no two books will ever have the same title.
If the operation is to delete a book (2), then the line will only contain the exact title (with capitalization preserved) after the number.

If the operation is to search for a book (3), then the line will only contain the exact title after the number.

If the operation is to list all of the books by a particular author (4), then the line will only contain the author’s name after the number. An author is considered to be the same regardless of capitalization. Thus, for this operation “o’Malley” and “O’Malley” should be considered as the same author.

If the operation is to list all of the books by a particular subject (5), then the line will only contain the subject after the number. Two subjects are considered to be the same regardless of capitalization. Thus, for this operation “history” and “History” should be considered as the same subject.

Output Specification

All output should go to the screen. Separate the output for each command with one blank line. Here is the format for output for each command:

For adding a book, simply write out a statement of the form:

The book X has been added to the library.

For deleting a book, simply write out a statement of the form:

The book X has been removed from the library.

For both of these, X represents the title of the book. You may assume that delete operations in the input file will always be valid. Thus, if a delete is ever requested, the book in question is guaranteed to be in the library.
For searching for a book, output one of two statements, depending on whether or not the designated book was found in the library:

The book X is currently in the library.

The book X is NOT currently in the library.
For the book to be found, the title must match exactly, including capitalization.

For searching for all the books by a particular author, output a single line of the form:
List of all books by X

X represents the author requested. Each following line should list the title of one book by that author in the library. List each book exactly once.
For searching for all the books on a particular subject, output a single line of the form:
List of all books on X

where X is the subject requested. Each following line should list the title of one book by that author in the library.

Implementation Restrictions

You must use the following constants:

#define MAX_LENGTH 40

#define MAX_BOOKS 1000

You must use the following struct to store information about one book:

struct book {

    char title[MAX_LENGTH];

    char author[MAX_LENGTH];

    char subject[MAX_LENGTH];

};

You must use the following struct to store information about the library collection:

struct library {

    struct book collection[MAX_BOOKS];

    int num_books;

};

The only function you are specifically required to write is a copy function, which copies the contents of one book into another book. Here is the prototype for that function:

void copybook(struct book* dest, struct book* source);

Though the rest of the function prototypes will not be given, it is expected that you follow good programming design and create several functions with well-specified tasks related to the solution of this problem. Make sure to pay very careful attention to parameter passing. In particular, in each function that needs a variable of type struct library, make sure to pass the variable by reference, as follows:
void addBook(struct library* thislib);

This will ensure that any change made to the library in the function is reflected in main. Inside a function like this one, remember to access either component, use the following expressions:
thislib->collection
thislib->num_books

Remember to use strcpy whenever you want to copy the contents of one string into another, instead of the equals sign.

Whenever you add a book to the collection, make sure you add it to the first open slot in the collection. This slot should be equal to the value of the component num_books in the struct library variable.
Whenever you delete a book from the collection, make sure you copy the book in the last slot into the vacated spot. For example, if the book to be deleted is in index 3 and the number of books in the collection before deleting is 7, then the book in index 6 (the last filled index) should be copied into the book in index 3. Subsequently, the number of books in the library should be updated to hold only 6.

Whenever you list all of the books by a particular author or in a particular subject, list them in the order in which they appear in the library, by index into the array in the struct library.

Sample Input File (library.txt)
11

1 TOM_SAWYER TWAIN FICTION

1 Intro_to_C_Programming King Computer_Science

3 Huckleberry_Finn

1 Huckleberry_Finn TWAIN FICTION

1 Guns,Germs,Steel Diamond Anthropology

1 Java5.0 Cohoon Computer_Science

4 Twain

5 computer_science
5 Computr_Science

2 Intro_to_C_Programming

4 King

Sample Output (corresponding to input file)
The book TOM_SAWYER has been added to the library.

The book Intro_to_C_Programming has been added to the library.

The book Huckleberry_Finn is NOT currently in the library.

The book Huckleberry_Finn has been added to the library.

The book Guns,Germs,Steel has been added to the library.

The book Java5.0 has been added to the library.

List of all books by Twain
TOM_SAWYER

Huckleberry_Finn

List of all books on computer_science

Intro_to_C_Programming

Java5.0

List of all books on Computr_Science 

The book Intro_to_C_Programming has been removed from the library.

List of all books by King

Deliverables
You must submit a single file, library.c, over WebCourses.
Restrictions

Although you may use other compilers, your program must compile and run using DevC++. Please use DevC++ to develop your program. Your program should include a header comment with the following information: your name, course number, section number, assignment title, and date. Also, make sure you include ample comments throughout your code describing the major steps in solving the problem.

Grading Details

Your program will be graded upon the following criteria:

1) Your correctness

2) Adhering to the given function prototypes

3) Your programming style and use of white space. (Even if you have a plan and your program works perfectly, if your programming style is poor or your use of white space is poor you could get 10% or 15% deducted from your grade.)

4) Compatibility to DevC++. (If your program does not compile in either of these environments, you will get a sizable deduction from your grade, likely to be over 50%)

