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Specifications:  ITP 100:  Lab 5


Due:  February 16, 2012
Name: ________________________________
Signature:  _____________________________
(Indicates:  I have neither given nor received aid)
Specifications:  Piano (14 white/10 black) keys
         Uses arrays and sound files for each key.

1. Use Chapter 5 as a tutorial and follow the author's direction for learning about arrays and abstraction.  Try as many exercises in the book as you possibly can.  The most difficult part of this lab is placing the white keys and black keys using the looping algorithm. At the very end of the tutorial, you may use the "book-scenario\ Ch5\piano-complete\" folder as a guide to under​stand this difficult looping placement.  Note the use of the offset in the x direction on the white and black keys.  Particularly important is how the (i * 63) portion of this formula was calculated.  Once completed, your instructor concluded that the piano looked strange without more keys showing.  Therefore, we will improve upon an already working scenario.
2. Download these .wav files from your instructor's website:  4a.wav, oot.wav (out of tune sound), and fabulous.wav.  Add these files to your piano-complete sound folder.  Then, copy all the files in this folder to another folder:  Lab5.  This folder will contain all the modifications specified, below.
3. Modify the method public void showMessage() by adding this after the "…your keyboard to play." 
"All keys work, but try to figure out which keys are badly out of tune!"  Also, modify this message to display in RED.  There is a hint of how to spell the color in these directions.  Spell red correctly. 

4. In the Piano constructor after the call to showMessage(), add one additional line to play the "fabulous.wav" file.  When modifying this code, please be sure to test changes, regularly using compile & run.

5. Use your Piano class' public void makeKeys() method to make similar procedures to calculate a piano with 14 white keys and 10 black keys.  Similarly, the extra keys will be computed using a smaller multiplier such as 53.  When this is done, the black keys will need the same smaller multiplier.  Change the first parameter (85) to a smaller number in order to center the black keys in their proper place between the white keys.   Document all of your Piano class source code with copious comments.  You will be making your own complete pseudocode from these changes in the Piano class.
6. The two extra white keys and two extra black keys will be created within their respective arrays using this array initialization technique:  (Important:  5 points extra credit will be given if you find the correct 4 notes to tune this piano!  This may take you some time to find these notes .wav files on the internet). Please name the notes 4b.wav, 4g#.wav, and 4a# (corresponding to the notes and their positions).
      private String[] whiteKeys   =  { "A",  "S",  "D",  "F",  "G",  "H",  "J",  "K",  "L",  ";",  "'",  "\\", "=",  "Z"};

      private String[] whiteNotes  =  { "3c", "3d", "3e", "3f", "3g", "3a", "3b", "4c", "4d", "4e", "4f", "4g", "4a", "oot"};

      private String[] blackKeys    =  { "W",   "E",   "",  "T",  "Y",   "U",   "", "O",   "P",   "", "]",   "-",   "Q" }; 

      private String[] blackNotes   =  { "3c#", "3d#", "", "3f#", "3g#", "3a#", "", "4c#", "4d#", "", "4f#", "oot", "oot" };
7. Email & attach 3 files:  Piano.java, Key.java, and Piano.doc (pseudocode) files to:  jgoldstein@tcc.edu any time before the due date.
8. Please turn in the completed Quiz:  Piano Simulation (done in class) with your documentation, below.
9. Documentation Checklist:  Open the Greenfoot editor.  Print hard copies of Piano.java, Key.java, Piano.doc & Quiz: Piano Simulation (this one may be handwritten).  Staple this signed specification sheet on top and the others on the bottom.
