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Business Academy, Roskilde

Datamatician Course

Written Course Assignment No. 4C

In the subject

Basic Programming

English version

From:
8th June 2004 at 09:00 am

To:
8th June 2004 at 14:00 pm

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

43 points of 100 points to the exam in Basic Programming

Where possible it is allowed to make one overall solution treating several question.

Please check that this paper consists of 15 pages including the front page. 

Assignment 4C
Implementation of UML-diagram 
(43 point)

On the basis of the UML-diagram shown below you are to implement the classes ItemGroup and Sale. Note that the classes Item and Company and their collection-classes are shown in appendix. Also note that this assignment is a further development of the prior Course Assignments concerning “MusicSoft”.
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                   Figure 1. UML-diagram

The classes Item, ItemCollection, Company and CompanyCollection are listed in Appendix A-D.

Question A 
Create class (ItemGroup)


(4 point)

You are to create a class, ItemGroup, which contains the following attributes:


name
-
the name of the group (e.g. Sound Accessories)


description
-
the description of the group (i.e. cables, plugs etc.)


items
-
list of the Item  objects which belongs to this group

The class must also contain the following methods / constructor:


constructor 

-
initialises the name and description of the group


get and set methods
-
gets and sets values for the name and description

Question B 
Adapt class (ItemGroup)


(4 point)

You are to adapt the class ItemGroup by adding the following methods:


getItems
-
gets the list of items that belongs to this group


addItem
-
adds an Item object to the list of items


isMember
-
examines whether an item belongs to this group. Traverse the list of items,  return true if an item with same itemNo is found – return false otherwise

Question C 
Create class (Sale)




(5 point)

In this version a Sale can only contain the sale of a single Item!

You are to create a class, Sale, which contains the following attributes:


quantity
-
the quantity of items sold


date
-
date of the sale

Furthermore it must contain attributes that represents the two associations to the classes Item and Company. 

The class must also contain the following methods / constructor:


constructor
-
initialises quantity, date and the two associations 


get and set methods
-
gets and sets values for quantity, date and the two associations.

Question D 
Credit sale




(4 point)

Normally MusicSoft accepts only cash-payment, but some customers (companies) can buy on credit.

In this assignment you are to give your reasons of how you would design and implement the management of credit sales.

For each of the three following possibilities you should describe the advantages and disadvantages:

1. create a specialisation class, CreditSale, that extends Sale  

2. use an aggregation from Sale to a class, Period, which represents the credit period

3. use a simple attribute in the class Sale (e.g. String date) to represent the end of the credit period

Finally you should pick your choice and give a suggestion of how your choice can be implemented.

Question E 
GUI : FindItem (display)


(5 point)

You are to implement a window to be used for searching an Item in a collection (from the class ItemCollection).  Using the window it should be possible to find and show data for an Item. 

The search should use either a given index or a given itemNo.

You are to define and implement a window(a view class), FindItem, which must be a sub-class of JFrame (a template for the FindItem class is listed in Appendix E). 

At the top the window must have two radio-buttons with labels, a textfield and a button with the text “Search”. The labels should be “Index” and “ItemNo”.

It must not be possible to turn on both radio-buttons at the same time and the one with the label “Index” should be turned on by default.

In the middle the window must have 6 pairs of a label and a textfield. 

The labels should be “ItemNo”, “ItemType”, “Quality”, “Price”, “HourlyPrice” and “Year”.

At the bottom the window must have three buttons with text “Next”, “Previous” and “Return”.

Your window should look something like this:
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Figure 2. The FindItem window

Show how the FindItem window can be implemented – you should use (and adapt) the template listed in Appendix E.

Question F 
GUI : FindItem (search functionality)

(4 point)

The FindItem window is supposed to react on a mouse-click on the “Search” button.

When a user clicks the “Search” button the search in the collection should start using the values and choices entered by the user. The value in the textfield is to be interpreted either as an index for the collection or an itemNo to be searched for in the collection – the choice from the radio-buttons decides how the value should be interpreted.

If an Item-object is found, using the index or itemNo, the data from the object is to be shown in the 6 textfields in the middle of the window. If no Item-object is found an error-message should be shown.

Change the implementation of FindItem so the functionality described above is possible.

Question G 
GUI : FindItem (browse functionality)

(4 point)

The FindItem window is supposed to react on a mouse-click on the buttons at the bottom of the window.

When a user clicks the “Next” button the value in the textfield (whether its an index or itemNo) is to be incremented by 1. This new value is to be used in a new search in the collection. If an Item-object is found the data from the object is to be shown in the 6 textfields in the middle of the window. If no Item-object is found an error-message should be shown.

When a user clicks the “Previous” button the value in the textfield (whether its an index or itemNo) is to be decremented by 1. This new value is to be used in a new search in the collection. If an Item-object is found the data from the object is to be shown in the 6 textfields in the middle of the window. If no Item-object is found an error-message should be shown.

When a user clicks the “Cancel” button the window is to be closed, but the application should continue.

Change the implementation of FindItem so the functionality described above is possible.

Question H 
Describe an algorithm



(5 point)

The following method is developed to be used in the class ItemCollection:

01  public static void doSomethingtoItems(ItemCollection items) {

02    for (int i = 0; i < items.numberOfItems(); i++) {

03      int minIdx = i;

04      for (int j = i + 1; j < items.numberOfItems(); j++) {

05        Item minItem = items.getItem(minIdx);

06        Item nextItem = items.getItem(j);

          if (nextItem.getItemNo().compareTo(minItem.getItemNo()) < 0 ) {

08          minIdx = j;

          }

        }

09      Item temp = items.getItem(minIdx);

10      items.replaceItem(minIdx, items.getItem(i));

11      items.replaceItem(i, temp);

      }

    }

1. Explain what happens in the 11 lines with line numbers.

2. Explain what the method does.

3. Explain what it means that the method is static.

4. Give an example of how the method could be activated (called). 

You can assume that an object of the type ItemCollection exists and that it contains data (Item-objects)s

Question I 
JDBC (queries)




(5 point)

MusicSoft has implemented a database to handle the different item, sale and companies.

The three tables in the present version is created as:

CREATE TABLE Item (
   itemNo    VARCHAR(3)    NOT NULL   PRIMARY KEY,
   itemType  VARCHAR(30),
   quality   VARCHAR(10),
   price     FLOAT,
   hourPrice FLOAT,
   itemYear  INTEGER
);  

CREATE TABLE Company (
   companyId   VARCHAR(5)  NOT NULL   PRIMARY KEY,
   companySize VARCHAR(30),
   name 
     VARCHAR(30),
   address
VARCHAR(30)
);  

CREATE TABLE Sale (
   quantity  INTEGER,
   saleDate  DATE,
   companyId VARCHAR(5)    NOT NULL,
   itemNo    VARCHAR(3)    NOT NULL,

   PRIMARY KEY (itemNo, companyId),
   FOREIGN KEY (itemNo) REFERENCES Item (itemNo),
   FOREIGN KEY (companyId) REFERENCES Company (companyId)
);

You can assume that all three tables are created in InterBase and that a JDBC-driver (FireBird or JDBC-ODBC-driver (Easysoft)) exists. Furthermore you can assume that all tables contains data.

1. Show the necessary java-statements to load a driver and to get a connection.

2. Show the necessary java-statements (given the connection) to make a SQL-query that finds all items where itemYear is before 2000.

3. Show the necessary java-statements that finds information about itemNo, itemType, price, quantity and companyId for all sales made after 01-jan-2003 (1st of January 2003).

4. Show how the result from question 2) can be printed on the screen.

Question J 
JDBC (save in table)



(3 point)

MusicSoft wants to save the data from ItemCollection in the database.

Show how you can traverse a ItemCollection and insert the values in the Item table (each item object from the ItemCollection corresponds to a row in the table).

You can assume that an ItemCollection exists and holds data.

Appendix A: Item class

/* Course Assignment 4A, Spring 2004

 * Item.java for course assignment

 *

 * Author Allan Helboe Nielsen

 * Version 1.1. 2004.03.10

 */

public class Item {

  private String itemNo;   //unique identifier for item

  private String itemType; //type of item

  private String quality;  //quality 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, String quality,


         double price, double hourRate, int year) {

    //initialise all data fields to parameters

    this.itemNo = itemNo;

    this.itemType = itemType;

    this.quality = quality;

    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 String getQuality() {

    return quality;

  }//String getQuality()

  public void setQuality(String quality) {

    this.quality = quality;

  }//void setQuality(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 +

        ", Quality: " + quality +

        ", Price: " + price +

        ", Year: " + year +

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

  }//String toString()

}//Item

Appendix B: ItemCollection class

/* Course Assignment 4A, Spring 2004

 * ItemCollection.java for course assignment

 * Author Allan Helboe Nielsen

 * Version 1.1. 2004.03.10

 */

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 C: Company class

/* Author Michael Claudius, Roskilde Computer Science College

 * Version 1.0. 2003.12.30

 * Copyright 2003 by Michael Claudius

 * All rights reserved ?

*/

public class Company {

  private String companyId;

  private String size;

  private String name;

  private String address;

  Company(String companyId, String size, String name, String address){

    this.companyId = companyId;

    this.size = size;

    this.name = name;

    this.address = address;

  }

  public String getCompanyId() {

    return companyId;

  }

  public String getSize() {

    return size;

  }

  public String getName(){

    return name;

  }

  public String getAddress(){

    return address;

  }

  public String toString(){

    return "CompanyNo: " + companyId + "\n" +

           " Size: " + size + "\n" +

           " Name: " + name + "\n" +

           " Address: " + address;

  }

}

Appendix D: CompanyCollection class

import java.util.Vector;

public class CompanyCollection {

  private Vector data;

  public CompanyCollection(){

    data = new Vector();

  }

  public boolean addCompany(Company aCompany){

    data.add(aCompany);

    return true;

  }

  // Adding a Company if the CompanyId does not exists

  public boolean addCheckCompany(Company aCompany) {

    String myCompanyId = aCompany.getCompanyId();

    if (getCompany(myCompanyId) == null) {

      data.add(aCompany);

      return true;

    }

    else

      return false;

  }

  // Check index. Typecast and return aCompany

  public Company getCompany(int index) {

    if ( (index >= 0) && (index < data.size()) )

      return (Company) data.get(index);

    else

      return null;

  }

  // Traverse vector. Typecast and return aCompany

  public Company getCompany(String companyId) {

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

      Company aCompany = (Company) data.get(index);

      String myCompanyId = aCompany.getCompanyId();

      if ( myCompanyId.equals(companyId) ) {

        return aCompany;

      }

    }//for

    return null; // not found

  }

  // Check index. Typecast and remove aCompany

  public Company removeCompany(int index) {

    if ( (index >= 0) && (index < data.size()) ) {

      Company aCompany = (Company) data.get(index);

      data.remove(index);

      return aCompany;

    }

    else

      return null;

  }

  // Traverse vector. Typecast and return aCompany

  public Company removeCompany(String companyId) {

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

      Company aCompany = (Company) data.elementAt(index);

      String myCompanyId = aCompany.getCompanyId();

      if ( myCompanyId.equals(companyId) ) {

        data.remove(index);

        return aCompany;

      }

    }

    return null; // not found

  }

  // Building up a string of companies

  public String toString(){

    String s = "";

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

      s = s + ((Company) getCompany(i)) + "\n";

    return s;

  }

  // Note there is no maximum of customers

  public int getNoOfCompanies() {

    return data.size();

  }

}

Appendix E: FindItem class

/* FindItem.java

 * Created on 25. maj 2004, 23:14

 */

import javax.swing.*;

import java.awt.*;

public class FindItem extends JFrame {

  // text fields for middle part

  private JTextField itemNoField;

  private JTextField itemTypeField;

  private JTextField qualityField;

  private JTextField priceField;

  private JTextField hourlyPriceField;

  private JTextField yearField;

  /* Creates new form FindItem */

  public FindItem() {

    Container content = getContentPane();

    setTitle("Music Soft - Find Item");

    setSize(450,300);

    setLocation(200,200);

    // Top part:

    // ******* code to be applied *******

    // Middle part:

    JPanel middlePanel = new JPanel();

    middlePanel.setLayout( new GridLayout(6,2) );

    middlePanel.add( new JLabel(" ItemNo") );

    itemNoField = new JTextField();

    itemNoField.setEditable(false);

    middlePanel.add( itemNoField );

    middlePanel.add( new JLabel(" ItemType") );

    itemTypeField = new JTextField();

    itemTypeField.setEditable(false);

    middlePanel.add( itemTypeField );

    middlePanel.add( new JLabel(" Quality") );

    qualityField = new JTextField();

    qualityField.setEditable(false);

    middlePanel.add( qualityField );

    middlePanel.add( new JLabel(" Price") );

    priceField = new JTextField();

    priceField.setEditable(false);

    middlePanel.add( priceField );

    middlePanel.add( new JLabel(" HourlyPrice") );

    hourlyPriceField = new JTextField();

    hourlyPriceField.setEditable(false);

    middlePanel.add( hourlyPriceField );

    middlePanel.add( new JLabel(" Year") );

    yearField = new JTextField();

    yearField.setEditable(false);

    middlePanel.add( yearField );

    // Bottom part:

    // ******* code to be applied *******

    // add middle part to the vindow:

    content.add(middlePanel, BorderLayout.CENTER);

  }//FindItem()

  /**

   * For test purpose - to run the GUI-program

   */

  public static void main(String args[]) {

    new FindItem().show();

  }//main(String[])

}// FindItem
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