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	Business Academy, Roskilde

Datamatician Course


Written Course Assignment No. 2

In the subject

Basic Programming

From:
12th December 2003 at 10:15 a.m.

To:
15th December 2003 at 10:15 a.m.

All kind of aids is permitted

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

This Course Assignment has the approximately weighting of

10 points of 100 points to the exam in Basic Programming

It is allowed to make one overall solution treating all questions 2a, 2b, 2c, 2d, 2e and 2f 

Please check that this paper consists of 6 pages including the front page. 

Assignment 2 
MusicSoftCollection
(10 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 the administration of musical instruments.

The menu based program shall handle management of a collection of instruments, various readings and print outs on the computer screen. 

The program consists of 4 classes:

Instrument : A model class (the worker class), which holds instrument data and methods. 

This class is given in Appendix and can also be downloaded from your teachers homepage.

InstrumentCollection: A collection class, which holds instrument objects and methods, e.g. to add, find, remove instruments. 

You can choose freely to base the InstrumentCollection on the Vector class or on an Instrument-array.

InstrumentMenu : A menu class, which offers a menu interface to the user and responds to the user's choices.

InstrumentMenuApp : An application class, with the usual main method, handling the initialisation of the InstrumentMenu.

You are to use JOptionPane for reading user input. 

For a start we need a simple version of the class InstrumentCollection: 

Data fields : 

    data - either a Vector or an array of instruments

Constructor :

   



 InstrumentCollection(), initialises data-fields

Methods operating on the data fields :

    void add(Instrument anInstrument)

    Instrument get(int index)

    Instrument remove(int index)

    int numberOfInstruments()

    Instrument get(String instrumentNo)

    Instrument remove(String instrumentNo)

    String toString()

    etc. etc.

Question 2a   
Collection Class



(2 point): 

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

-
public void add(Instrument anInstrument).

Adds the parameter anInstrument to “data”. 
-
public Instrument get(int index)

Returns the object reference, i.e. the instrument object, at the given parameter index in “data”.

Returns null if no object exists at index or index is out of range.

-
public Instrument remove(int index)

Removes the instrument object at the given parameter index in “data” and returns the object reference to this instrument object, if any. 

Returns null if no object exists at index or index is out of range.

-
public int numberOfInstruments()

Returns the actual number of instrument objects in “data”.

-
String toString()

Returns a String with data for all the instrument objects separated by line breaks ("\n").

Question 2b 
Collection Class, Extended


(2 point): 

Extend the class InstrumentCollection with the following methods:

-
public Instrument get(String instrumentNo)

Returns the object reference, i.e. the instrument object with the parameter instrumentNo, if any.

Returns null if no object exists with the parameter instrumentNo.

-
public Instrument remove(String instrumentNo)

Removes the instrument object with the parameter instrumentNo and returns the object reference to this instrument object, if any. 

Returns null if no object exists with the parameter instrumentNo.

-
public Instrument replace(String instrumentNo, Instrument anInstrument)

The instrument object in “data” with the parameter instrumentNo is replaced with the parameter anInstrument. Returns the object reference to the removed instrument object, if any. 

Returns null if no object exists with the parameter instrumentNo (and then anInstrument is not inserted in “data”).

Question 2c 
Menu Class



(2 point): 

You are to develop a class InstrumentMenu offering a menu, which can handle management of the instrument collection. Therefore InstrumentMenu must have a private data-field, instruments, which is a variable (object reference) of the class InstrumentCollection, and methods like menu(), add(), find(), listInstruments() etc., as described below. 

Thus the class InstrumentMenu resembles the following template: 

Datafields: 


InstrumentCollection instruments

Constructor


InstrumentMenu (InstrumentCollection ic)

Methods operating on the data field: 


void menu()


void listInstruments()


void add()


void find()


void remove() 


void edit()


void substitute()


etc. 

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

-
InstrumentMenu(InstrumentCollection ic) 

Initialises the variable instruments.

-
public void menu()

When the program is executed, the menu is called and the following is printed on the screen:
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-
void listInstruments()

Prints out the actual number of instruments and the data for all the instruments. 

-
public void  add()

Reads in instrument data from the screen. Construct a new instrument with these data and add it to the collection of instruments.

-
public void find()

Reads in an instrumentNo from the keyboard. Finds the instrument with this instrumentNo and print out the instrument data, if any. Otherwise a relevant warning is given.

-
public void remove()

Reads in an instrumentNo from the keyboard. Removes the instrument with this instrumentNo and print out the instrument data, if any. Otherwise a relevant warning is given.

-
public void substitute()

Reads in an instrumentNo from the keyboard. If an instrument with this instrumentNo exists the method reads in instrument data and constructs a new instrument with these data. The found instrument is then replaced with the new instrument – data from the found instrument is printed on screen.

If no instrument exists with the instrumentNo a relevant warning is given.

-
public void edit()

Reads in an instrumentNo from the keyboard. Finds the instrument with this instrumentNo and print out the instrument data, if any. Otherwise a relevant warning is given. If an instrument was found, new data is read in from the keyboard and the instruments data are changed to these new ones.

Question 2d 
Application class



(1 point): 

Write an application class InstrumentMenuApp with the usual main() method declaring an InstrumentCollection object and an InstrumentMenu object. 

Question 2e 
Collection and Menu classes, Extended

(1 point): 

Extend the class InstrumentCollection with the following method:

-
public void insert(Instrument anInstrument, int index).

Insert the parameter anInstrument in "data" at the parameter index without erasing the instrument at this index.

Extend the InstrumentMenu class with an extra choice and a method, which gives the user the choice of inserting an instrument at an index read in.

Question 2f 
Menu Extended


(2 point): 

Extend the InstrumentMenu class with the following methods:

-
public void removeByQuality() 

Reads in an instrument quality. Removes all instruments of this specific quality from data. Prints out data for all the removed instruments.

-
public void removeByQualityAndType() 

Reads in an instrument type and a quality. Removes all instruments of the specific type and quality from data. Prints out the number of removed instruments.

-
public void reducePrice() 

Reads in an instrument quality. Reduces the price for all instruments of this specific quality with 10%. Prints out the total price reduction.

Finally extend the menu() method with three extra choices handling the above given methods.

Feel free to invent new methods in InstrumentCollection, if needed.

Appendix: Instrument class

//Instrument.java

/*

 * Model class describing an Instrument

 * Used for Course Assignment 2, autumn 2003

 *

 * Author Allan Helboe Nielsen

 * Version 1.0. 10.12.2003

 *

 */

public class Instrument {

  private String instrumentNo;

  private String instrumentType;

  private String quality;

  private double price;

  private int year;

  public Instrument(String instrumentNo, String instrumentType,

                    double price, int year, String quality)  {

    //initialise all data fields to parameters

    this.instrumentNo = instrumentNo;

    this.instrumentType = instrumentType;

    this.quality = quality;

    this.year = year;

    this.price = price;

  }//Instrument(String, String, double, int, String)

  //All get- and set-methods:

  public String getInstrumentNo() {

    return instrumentNo;

  }//getInstrumentNo()

  public void setInstrumentNo(String instrumentNo) {

    this.instrumentNo = instrumentNo;

  }//setInstrumentNo(String)

  public String getInstrumentType() {

    return instrumentType;

  }//getInstrumentType()

  public void setInstrumentType(String instrumentType) {

    this.instrumentType = instrumentType;

  }//setInstrumentType(String)

  public String getQuality() {

    return quality;

  }//getQuality()

  public void setQuality(String quality) {

    this.quality = quality;

  }//setQuality(String)

  public int getYear() {

    return year;

  }//getYear()

  public void setYear(int year) {

    this.year = year;

  }//setYear(int)

  public double getPrice() {

    return price;

  }//getPrice()

  public void setPrice(double price) {

    this.price = price;

  }//setPrice(double)

  public int getAge(int presentYear) {

    return (presentYear - year);

  }//getAge(int)

  public String toString () {

    return "No :\t" + instrumentNo + "\n" +

           "Type:\t" + instrumentType +  "\n" +

           "Quality:\t" + quality + "\n" +

           "Price:\t" + price + "\n" +

           "Year:\t" + year + "\n";

  }//toString()

}// Item
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