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Programming Assignment #1
I.  The Assignment

This assignment is to write a Java program to simulate playing a NumberTile game, as described below.  This assignment will generate two (2) separate grades of 30 points each - one for the game itself and another for the HTML pages generated by the javadoc utility (see Unit 1).  Remember that Javadoc comments are only for public methods.  
II.  The NumberTile Game
· Number tiles are squares with a number from 1 to 9 at each side. A “board” for the game is a sequence of number tiles satisfying this property:


The right side of each tile (except the last) = the left side of the next tile on the board
· The initial board consists of a single, randomly-generated tile.  This tile is not taken from either player’s hand

· There are 2 players in the game, both of whom are the computer. Each player starts with a hand of 5 tiles.  A move is made by a player removing one tile from the hand and placing it on the board, if possible.   A tile may be placed on the board in any of 3 ways:
1. Between two adjacent tiles

2. As the new first tile 
3. As the new last tile
· If none of the tiles in the hand can be placed on the board, then one random tile is added to the player's hand and it becomes the other player’s move
· A number tile in the players hand can be rotated 90 degrees but once placed on the board its position is fixed  
· A round is when player1 makes a move and then player2 makes a move (to make the game fair)  
· The game ends when all tiles are removed from one or both player's hand(s).  If both hands are empty at the end of a round the game ends in a tie.  Otherwise the player with the empty hand is the winner.  
III.  Specifications
· Your program will consist of 5 classes
1. The NumberTile class – models a number tile
2. The Hand class – models a player’s hand of number tiles

3. The Board class – models the board where tiles are inserted from the hands

4. The TileGame class – conducts the game

5. The TestGameTester class – driver class with main method 
· Begin by creating a new NetBeans project.  Then, download the NumberTile, Hand, Board, TileGame, and TileGameTester class “skeletons” from the class web page, and store them in the src folder

· For each class, replace the comments preceding the class declaration with an appropriate  Javadoc  class comment.  Then, for each method stub, you will
1. replace the current documentation with an appropriate  Javadoc method comment, including an @param for each parameter and an @return if the method returns a value.  This is not necessary for the main method.
2. code the body of the method
· No credit will be given if any new methods are added  or any of the method declarations are modified in any way in any of the classes 
· No credit will be given if any new instance variables are added in any of the classes or the declarations are changed in any way (e.g. “unprivitizing” them)
· The main method of your test class will do the following in the order specified:  
1. create two Hand objects

2. create a TileGame object using the two Hand objects
3. call the toString() method of the Hand class for each initial hand and print them, properly labeled

4. call the play() method of the TileGame class
5. call the getResults() method of the TileGame class and print the string returned
· After each game, give the user the option to see another
· Do not call the toString method of the ArrayList class; write your own toString methods
· Use the defined constant INITIAL_SIZE in the Hand constructor
· Besides the “Javadoc” comments, make sure all your methods have sufficient “internal” documentation and follow all the style considerations presented in Unit 1
· Note that none of the methods of the NumberTile, Hand, Board, or TileGame classes does any output.  All output is done in main.  See the documentation provided with each method stub
IV.   Due Date – Thursday,  September 17th
V.   Upload Two (2) Files to Canvas
1. a zip file of your NetBeans project folder, including a file with the output from three runs. See “Using NetBeans” for an easy way to include the output in the project folder
2. a Word doc with your name to get feedback.  The Word doc is a separate upload and is not included in the zip file.  Both files will be uploaded via the same assignment link, using the [+] button.

· Follow all directions on the “Submitting Your Assignments” document to make sure you receive credit! 
VI.  Development and Debugging Tips

· Begin by coding the NumberTile class and verifying it by inserting temporary statements in main to create and print a few NumberTile objects, before and after the 3 rotations.  That’s money in the bank!

· Next up, the Hand class. A hand is an Arraylist of NumberTile objects.  You know how to create NT objects.  For the toString method, call the toString of NumberTile for each NT object in the hand.  More money in the bank.

· After displaying the initial hands, insert temporary output statements to print the updated hand and board after each move

· Since TileGame methods makeMove and getIndexForFit are the most challenging, begin with a preliminary version of makeMove that simply appends the first tile in the hand to the end of the board and removes it from the hand.  This will let you see whether all other methods are working.  More money!
· Finally, after verifying that all other methods are working, code getIndexForFit and makeMove.  You may find it easier to code an intermediate version of makeMove that does not rotate the tiles.  More money in the bank!  After verifying that this version is working, you can add the rotation logic.  That’s the last deposit!
· Algorithm for the play() method:

while ( ! gameOver )


{


      Player 1 moves


      Player 2 moves

      if ( gameOver )

                      set winner to Player 1, Player 2, or Tie

}

· Follow all directions on the “Submitting Your Assignments” document to make sure you receive credit! 

