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Business Academy, Roskilde

Datamatician Course

Written Course Assignment No. 3

In the subject

Basic Programming

1.k

(note that this assignment is solely for class 1.k)

From:
19th January 2004 at 10:30 a.m.

To:
23rd January 2004 at 12:00 p.m.

All kind of aids except personal/external help is permitted

(For a further description see the Guidelines for Course Work)

This Course Assignment has the approximate weighting of

25 points of 100 points to the exam in Basic Programming

It is allowed to make one overall solution treating all questions 3a - 3l

Please check that this paper consists of 16 pages including the front page. 

Assignment 3
MusicSoftCollectionFile
(25 point)

You are to develop a Java program for the music store ”MusicSoft” owned by Michael CreativeDirector, Peter LongPlayer and Allan Von HalbSpieler, all with a good connection to the Roskilde Festival. Of course MusicSoft has many different kind of business, but here we just look at their administration of items and sale/rental of items to companies; e.g. renting an instrument like a piano, keyboard etc. 

The menu based program shall handle management of a collection of companies, a collection of items, some simple calculations, file handling, various readings and prints (text based) on the computer screen. 

The program consists of 10 classes:

Item. The model class (worker class) Item, which holds item data and various methods. 

This class is given in Appendix and can also be downloaded from your teacher's homepage.

ItemCollection. The collection class ItemCollection, which holds the items and methods to add, find, remove an item as well as other methods. 

This class is given in Appendix and can also be downloaded from your teacher's homepage. 

ItemMenu. The menu class ItemMenu, which offers a menu interface to the user and responds to the user's choice. 

This class is given in Appendix and can also be downloaded from your teacher's homepage.

ItemMenuApp. The application class ItemMenuApp with the usual main method, handling the initialisation of the ItemMenu. 

This class is given in Appendix and can also be downloaded from your teacher's homepage.

Company. The model class (worker class) Company, which holds company data and some simple get-methods. 

CompanyCollection. The collection class CompanyCollection, which holds the companies and methods i.e. to add, get and remove companies.

ItemWriteFile. The controller class ItemWriteFile, which manages the writing of items from the item collection to an output file.

ItemReadFile. The controller class ItemReadFile, which manages the reading of items from an input file into the item collection.

ItemSplitFile. The controller class ItemSplitFile, which manages the splitting of items from an input file into a sale file and a normal file. 

ItemSplitCollection. The controller class ItemSplitCollection, which manages the splitting of items from a collection into a sale file and a normal file.

You are to use JOptionPane for reading user input.

For a start we need a simple version of the classes Company and CompanyCollection: 

Company

Data fields: 

String companyId (A unique identification)

String size (Company size: “Small”, “Medium” or “Big”)

String name  (Company name)

String address (Company address) 

Constructor:

With a list of parameters so it can initialise all data-fields in the Company

class

Methods operating on the data fields:

get - methods for all data fields

String toString() returning some clarifying text and all the data fields as a String

(e.g.: “(CompanyNo: MA0303, Type: Medium, Name: Mikes, Address: DownTown 51)”)


Note: No set – methods!

CompanyCollection

Data fields: 

data – a Vector of objects 

Constructor:

Initialises the data-fields in the class

Methods operating on the data fields:

boolean add(Company company)

Company get(int index)

Company get(String companyId)

Company remove(int index)

Company remove(String companyId)

String toString()

This will now be described in more details. 

Question 3a 
Model class, Company
(2 point)

Create a class Company with the mentioned data fields, the constructor, the get-methods for all data fields and the toString-method as described on the previous page.

Question 3b 
Collection class, CompanyCollection
(2 point)

Create a class CompanyCollection with the mentioned data fields, the constructor and the following methods:

-
public boolean add(Company company).

Tries to add aCompany to “data”

If there already exist a company with the same companyId as the parameters the parameter company is not inserted and the method returns false.

Otherwise the parameter company is inserted and the method returns true.

-
public Company getCompany(int index)

Returns the object reference, i.e. the company object, at the given parameter index.

Returns null if the index is out of range.

-
public Company getCompany(String companyId)

Searches “data” for a company with the given companyId. 

If one is found the method returns the object reference.

Otherwise null is returned.

-
public Company removeCompany(int index)

Removes and returns the object reference, i.e. the company object, at the given parameter index.

Returns null if the index is out of range.

-
public Company removeCompany(String companyId)

Searches “data” for a company with the given companyId.

If one is found it is removed from “data” and the object reference is returned.

Otherwise null is returned.

-
public String toString()

Returns a String with data for all the companies.

Question 3c 
Menu class, ItemMenu and Application class, ItemMenuApp
(2 point)

The existing class ItemMenu shall now be extended so it also handles companies. Thus you are to extend the class ItemMenu to offer a menu, which can handle both the management of the item collection and the management of the company collection. Therefore ItemMenu must have the private data-fields, items, which is a variable (object reference) of the class ItemCollection, the private data-field, companies, which is a variable (object reference) of the class CompanyCollection and methods like menu(), createCompany(), findCompany() etc., as described below. 

Thus the class ItemMenu resembles the following template: 

ItemMenu

Data fields: 

ItemCollection items

CompanyCollection companies

Constructor:

ItemMenu (ItemCollection items, CompanyCollection companies)

Methods operating on the data field: companys and items

void menu()

void printItemList()

void createItem()

vod findItem()

void removeItem() 

void createCompany()

void findCompany()

etc. etc.

Extend/change the existing class ItemMenu with the new data field, companies, change the constructor and the following methods:

· ItemMenu(ItemCollection items, CompanyCollection companies) 

Initialises the variables (object references) items and companies.

· public void menu()

When the program is executed, the menu is called and the following is printed on the screen (also add choices for managing the companies):
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· public void  createCompany()

Reads in the company data from the keyboard. 

Declares and construct a new company with these data and add this company to the collection of companies.

· public void findCompany()

Reads in a companyId from the keyboard. 

Tries to find the company with this companyId  - if success the method print out the data of the company, otherwise a relevant warning is given.

Furthermore write an application class ItemMenuApp with the usual main() method declaring a ItemCollection object, a CompanyCollection object and a ItemMenu object.

Question 3d 
Model class, Item, changed
(2 point)

MusicSoft also rents out some special items called instruments and some of these are not owned by the MusicSoft itself, but by some of the customer companies. So for each item we need to store a reference to the owner and to register the state (“Available”, “Rented” and “For reparation”).

The following changes in the class item are thus needed:

Item

Datafields: 

Company owner (a reference to the company who owns the item - default value: null).

String state (the state of the instrument: “Available”, “Rented” or “For reparation”, default value “Available”)

Constructors:

Item(String itemNo, String itemType, double price, double hourRate, int year,  


String state)

Item(String itemNo, String itemType, double price, double hourRate, int year,  


String state, Company owner)

Methods operating on the data fields:

String toString() (add state and owners companyId)

Methods for manipulating new datafields (setters and getters)

Now change the class Item:

· Data fields

state (a string) and owner (a reference to a company object) holds the extra information.

· The constructors

Initialises the data fields

· public String toString() 

Returns a String with data for all data fields.

· get - methods for data fields

· set - methods for data fields

Question 3e
Menu class, ItemMenu, extended with changed item
(2 point)

The ItemMenu class must be changed to handle the new data fields, too. Therefore change the existing createItem method to handle special items in the following way:

· public void  createItem()

Reads in all the item data from the screen. The information concerning the owner should be entered as the owner’s companyId (or no value if the item is owned by MusicSoft). The owner must exist in the CompanyCollection. Via the companyId the method gets the reference to the company object from the CompanyCollection and uses this reference when constructing the item-object 

Question 3f 
Model class, Item, changed
(4 point)

This question is an “open question”; i.e. the student must take some independent decisions on how this implementation can be done.

The problem

During each month it is recorded for each item how many hours it was rented out during the month. So we need a data field to store the information for each month in a year. Also we need a method that can update the information for a given month and some methods for statistic purpose (see below).

Extend the item class with a data field holding this information and the following methods:

· constructors

Initialises the data field with 0 hours for each month.

· update(…)

Updates the information for a given month.

· getMax() 

Returns the maximum rental hours for the 12 months.

· getTotal()

Returns the total sum of rental hours for the 12 months.

· getAverage()

Returns the average of rental hours for the 12 months.

Extend the ItemCollection with the following method:

· Item findBest (String type)

Traverses the item collection and find the item of the given type with the maximum total (sum) of rental hours. 

Extend the ItemMenu with an extra method handling this functionality.

In the next 4 questions you are to extend the program, so it can write/read item objects to/from files. 

Due to the requirement specification the functionality has been split into 4 controller management classes, as described in the beginning: ItemWriteFile, ItemReadFile, ItemSplitFile ItemSplitCollection.

Question 3g 
Controller class, ItemWriteFile
(1 point)

In order to handle the writing of items from an item collection to a file we need a class ItemWriteFile resembling the template:

ItemWriteFile

Data fields: 

private ItemCollection items (a collection of items to be written)

private String fileName (name of the output file)

Constructor:

ItemWriteFile(ItemCollection items, String fileName) 

Methods operating on the data fields:

public void doIt() 

Now create a class ItemWriteFile with the mentioned data fields, the constructor and the method doIt():

· constructor

initializes the data fields: items and fileName with the parameters.

· public void doIt()

Must catch exceptions and must use a FileOutputStream and an ObjectOutputStream.

Writes the number of items to the file.

Traverses the collection of items and write each object to the file.

Question 3h 
Controller class, ItemReadFile
(1 point)

In order to handle the reading of items from a file into a collection of items we need a class ItemReadFile resembling the template:

ItemReadFile

Data fields: 

private ItemCollection items, a collection of items to be constructed

private String fileName, name of the input file

Constructor:

ItemReadFile(String fileName) 

Methods operating on the data fields:

public void doIt() (reads items from the file to the ItemCollection)

public ItemCollection getItems() (returns the ItemCollection read from the file)

Now create a class ItemReadFile with the mentioned data fields, the constructor and the method doIt():

· constructor

initializes the data fields: items and fileName with the parameters.

· public void doIt()

Must catch exceptions and must use a FileInputStream and an ObjectInputStream.

Reads the number of items from the file.

Traverses the file and add each object to the item collection.

Question 3i 
Controller Class, ItemSplitFile
(2 point)

When an item becomes 5 years old it must be sold. Therefore the items in the item file are split into two files: a sale file for items to be sold (5 years old or more) and a normal file for all the other items. In order to split a file into two files we need a new class ItemSplitFile resembling the following template:

Datafields: 

private String inputFileName

private String saleFileName

private String normalFileName

Constructor:

ItemSplitFile(String inputFileName, String saleFileName, String normalFileName) 

Methods operating on the data fields:

public void doIt(int presentYear) 

Now create a class ItemSplitFile with the mentioned data fields, the constructor and the method doIt():

· constructor

initializes the data fields.

· public void doIt(int presentYear)

Traverses the input file and all items which are 5 years elder than the year stated are written to the sale file. All other items are written to the normal file.

Question 3j 
Controller Class, ItemSplitCollection
(2 point)

This question is an “open question”; i.e. the student must take some independent decisions on how this implementation can be done.

The problem

When an item becomes 5 years old it must be sold (as described in question 3i). Therefore the items in the ItemCollection are split into two files: a sale file for items to be sold and a normal file for all the other items. In order to split an ItemCollection into two files we need a new class ItemSplitCollection, which manages the splitting of items from an ItemCollection into a sale file and a normal file.

Create a class ItemSplitCollection, which can handle the described functionality.

Question 3k 
Menu class, ItemMenu, extended with file handling
(2 point)

In order to handle files the ItemMenu class must be extended with the following methods:

· public void writeItemsToFile()

Reads in the output file name from the keyboard. Declares and construct an object of the class ItemWriteFile and transfer the items from the ItemCollection to the output file by calling the doIt() method.

· public void readItemsFromFile() 

Reads in the input file name from the keyboard. Declares and construct an object of the class ItemReadFile and transfer the items from the input file to the ItemCollection by calling the doIt() method and gets the ItemCollection by calling the getItems() method.

· public void splitItemFileInToFiles() 

Reads in the file names and present year from the keyboard Declares and construct an object of the class ItemSplitFile and transfer the items from the input file to the two files by calling the doIt(presentYyear) method.

· public void splitItemCollectionInToFiles() 

Reads in the necessary information. Declares and construct an object of the class ItemSplitCollection and transfer the items from the ItemCollection to the two files.

Finally extend the menu so it is possible to handle these four methods.

We now look at the billing for item rental by one company.

Question 3l 
Menu class, ItemMenu, extended with billing
(3 point)

Every year the companies who own the items that MusicSoft rent out is to be paid. 

Given a companyId for a company, the ItemCollection is traversed. For each item owned by the company a price is calculated. The price is the total hours the item has been rented out in the 12 months multiplied by a basic price including a bonus that depends on the type of company.

There are three types of companies: "Small", "Medium" and "Big". 

The bonus depends on the type as follows:


Small:
bonus is 2% of basic price


Medium:
bonus is 5% of basic price


Big: 
bonus is 10% of basic price

In order to print out a balance to a company extend the ItemMenu class with the following method:

· public double calculatePrice()

Reads in basic price and companyId, finds the company with the companyId, traverses the ItemCollection, calculates the total annual price for the items owned by the company, handles the bonus rules as stated above and prints out a bill.

The bill must state:

Company name 

Company type

Total price (all items owned by company) for the whole period (12 months)

Finally extend the menu() method with an extra choice handling the above given method.

Feel free to introduce more methods in other classes and/or an extra controller class, in order to handle this functionality described above.

Appendix: Item class

/* Course Assignment 3, Autumn 2003

 * Item.java for course assignment

 *

 * Author Allan Helboe Nielsen

 * Version 1.0. 2003.12.28

*/

public class Item {

  private String itemNo;   //unique identifier for item

  private String itemType; //type of item

  private double price;    //sale price

  private double hourRate; //rental price per hour

  private int year;        //year the item is produced

  public Item(String itemNo, String itemType, double price,

              double hourRate, int year) {

    //initialise all data fields to parameters

    this.itemNo = itemNo;

    this.itemType = itemType;

    this.year = year;

    this.price = price;

    this.hourRate = hourRate;

  }

// All get- and set-methods

  public String getItemNo() {

    return itemNo;

  }//String getItemNo()

  public void setItemNo(String itemNo) {

    this.itemNo = itemNo;

  }//void setItemNo(String)

  public String getItemType() {

    return itemType;

  }//String getItemType()

  public void setItemType(String itemType) {

    this.itemType = itemType;

  }//void setItemType(String()

  public int getYear() {

    return year;

  }//int getYear()

  public void setYear(int year) {

    this.year = year;

  }//void setYear(int)

  public double getPrice() {

    return price;

  }//double getPrice()

  public void setPrice(double price)  {

    this.price = price;

  }//void setPrice(double)

  public double getHourRate() {

    return hourRate;

  }//double getHouRate()

  public void setHourRate(double hourRate) {

    this.hourRate = hourRate;

  }//void setHourRate(double)

  public int getAge(int presentYear) {

    return (presentYear - year);

  }//int getAge(int)

  public String toString() {

    return ("(" + "ItemNo: " + itemNo +

        ", Itemtype: " + itemType +

        ", Price: " + price +

        ", Year: " + year +

        ", Rental Price: " + hourRate + ")");

  }//String toString()

}//Item

Appendix: ItemCollection class

/* Course Assignment 3, Autumn 2003

 * ItemCollection.java for course assignment

 * Author Allan Helboe Nielsen

 * Version 1.0. 2003.12.28

 */

import java.util.*;

public class ItemCollection{

  private Vector data;  //Holds collection of items

  // Constructor

  public ItemCollection() {    data = new Vector();  }//ItemCollection()

  private boolean isIndexValid(int index) {

    return ( (index >= 0) && (index < data.size()) );

  }//boolean isIndexValid(int)

  public void addItem(Item item) {

    data.addElement(item);

  }//void addItem(Item)

  public Item getItem(int index) {

    if (isIndexValid(index)) {

      return (Item) data.elementAt(index);

    }//if

    else //index not valid

      return null;

  }//Item getItem(int)

  public Item removeItem(int index) {

    Item item = getItem(index);

    if (item != null) { //item found

      data.removeElementAt(index); //remove it

    }//if

    return item; //null or an item

  }//Item removeItem(int)

  public int numberOfItems() {

    return data.size();

  }//int numberOfItems()

  public String toString() {

    Item item;

    String s = "["; //start bracket for collection

    for (int i = 0; i < data.size(); i++) {

      item = (Item) data.elementAt(i);

      s += item; //add text from item to s

      if (i < data.size()) {

        s += ", "; //only comma if not last item

      }//if

    }//for

    return s + "]";

  }//String toString()

  //Returns index of item with (unique) itemNo

  //If no item uses itemNo -1 is returned

  private int getIndex(String itemNo) {

    if (numberOfItems() == 0) //empty collection

      return -1;

    //not empty so we search in collection

    for (int i = 0; i < data.size(); i++) {

      Item item = (Item) data.elementAt(i);

      if (item.getItemNo().equals(itemNo) ) {

        return i; //itemNo found - return index

      }//if

    }//for

    return -1; //if not found in for-loop

  }//int getIndex(String)

  public Item getItem(String itemNo) {

    int index = getIndex(itemNo);

    if (index != -1) //if itemNo is in collection

      return getItem(index);

    else //itemNo is NOT in collection

      return null;

  }//Item getItem(String)

  public Item removeItem(String itemNo) {

    Item item = null;

    int index = getIndex(itemNo);

    if (index != -1) { //if itemNo is in collection

      item = getItem(itemNo); //get item (so it can be returned)

      data.removeElementAt(index); //remove it frm collection

    }//if

    return item; //null or an item

  }//Item removeItem(String)

}//ItemCollection 

Appendix: ItemMenu class

/* Course Assignment 3, Autumn 2003

 * ItemMenu.java for course assignment

 * Author Allan Helboe Nielsen

 * Version 1.0. 2003.12.28

 */

import javax.swing.JOptionPane;

public class ItemMenu {

  //collection of items

  private ItemCollection items;

  //String defining text in menu

  private static final String MENU_TEXT =

    "\n" +

    "  A:  Print all items\n" +

    "  B:  Add an item\n" +

    "  C:  Find an item\n" +

    "  D:  Remove an item\n" +

    "  X:  Exit\n\n" +

    "  Enter your choice (A - D, X): ";

  public ItemMenu(ItemCollection items) {

    this.items = items;

  }//ItemMenu(ItemCollection)

  public void menu() {

    //users input (only first character from String)

    char answer = ' ';

    while (answer != 'X') {

      //get first character from String from inputdialog

      String s = JOptionPane.showInputDialog(MENU_TEXT);

      if (s != null)

        answer = s.toUpperCase().charAt(0);

      else

        answer = ' '; //if empty input - not valid choice

      switch (answer) {

        case 'A' : printItemList(); break;

        case 'B' : createItem(); break;

        case 'C' : findItem(); break;

        case 'D' : removeItem(); break;

        case 'X' : break; //quit - no action

        default: error(answer); break;

      } // switch

    } //while loop ends

  }// void menu()

  //General method for reading Strings from keyboard

  private String readString(String message) {

    return JOptionPane.showInputDialog(message);

  }//String readString(String)

  //General method for reading double's from keyboard

  private double readDouble(String message) {

    String result = JOptionPane.showInputDialog(message);

    return Double.parseDouble(result);

  }//double readDouble(String)

  //General method for reading int's from keyboard

  private int readInt(String message) {

    String result = JOptionPane.showInputDialog(message);

    return Integer.parseInt(result);

  }//double readInt(String)

  private void printItemList() {

     System.out.println("\nAll items in collection : \n" + items);

  } //void printItemList()

  //Reads in item-data and produces an Item.

  private void createItem() {

    String itemNo = readString("Enter unique itemNo : ");

    String type = readString("Enter type of item : ");

    double price = readDouble("Enter price of item : ");

    double hourRate = readDouble("Enter rental price (per hour) for item : ");

    int year = readInt("Enter year item is produced : ");

    Item item = new Item(itemNo, type, price, hourRate, year);

    items.addItem(item);

  }//void createItem()

  private void findItem() {

    String itemNo = readString("Enter itemNo: ");

    Item item = items.getItem(itemNo);

    if (item != null) {// item exists with itemNo

      System.out.print("\nData of item found : ");

      System.out.println(item);

    }// if

    else //no item exists with itemNo

      System.out.println("\nNo item with the itemNo " + itemNo);

  }//void findItem()

  private void removeItem() {

    String itemNo = readString("Enter itemNo: ");

    Item item = items.removeItem(itemNo);

    if (item != null) {// item exists with itemNo

      System.out.println("\nData of item removed : ");

      System.out.println(item);

    }//if

    else //no item exists with itemNo

      System.out.println("\nNo item with the itemNo " + itemNo);

  }//void removeItem()

  private void error(char mistake) {

    JOptionPane.showMessageDialog(null, mistake + " not valid choice");

  }//void error(char)

}//ItemMenu

Appendix: ItemMenuApp class

/* Course Assignment 3, Autumn 2003

 * ItemMenuApp.java for course assignment

 *

 * Author Allan Helboe Nielsen

 * Version 1.0. 2003.12.28

 */

public class ItemMenuApp {

  public static void main(String[] args) {

    ItemCollection items = new ItemCollection();

    ItemMenu myMenu = new ItemMenu(items);

    myMenu.menu();

  }//void main(String[])

}//ItemMenuApp
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