After School Club: Taster Sessions 1 & 2 – Block Design
Introduction

Welcome!

The development of this club is the result of a project involving your school or college and the School of Computing at the University of Leeds.

Our aim is to introduce you to programming by developing your own customised version of a tetris-style game, called I-Block, which can operate on a mobile phone. The club will run for 8 weeks and you will be able to work on a different aspect of the game each week to make it your own. By Christmas, and provided that your phone can support I-Block, you will be able to download the game to show your friends and family.

In I-Block pieces fall through space and during this time you can move them to the left and right and rotate them. The aim of the game is to use the differently shaped blocks to form complete rows. When you complete a row, that row disappears, the blocks above it fall down to replace it and you score points. The aim of the game is to score the greatest number of points. The blocks are of different shapes, sizes and colours, which complicates the game.

In order to help you, there will be 2 current computing students from the University of Leeds as well as your teacher. Please don’t be afraid to ask them lots of questions.

We hope that you enjoy taking part in the club!

STEP 1:  Running the program.

1. Run the ktoolbar program which is found as an icon on the desktop.
2. Click on the “Open Project” button.

3. Find your ID number and click OK, then click on the “build” button, then click on the “run” button.

Any problems? Ask your mentors!

Please note that the block design sessions use two .java files: 

1. block.java – to design the blocks
2. student.java – to tell the game how many block types there are and how to rotate them

We have added the file name that you need to use for each operation in the step by step instructions but it is worth taking a little time to check that you are carefully following each step correctly.

STEP 2:   Designing Blocks

As you can see at the moment the program only has one shape which is a red line. This week we will be customising blocks for the game and showing you how to generate a sequence of blocks.

A range of block shapes can be generated within the I-Block game – the more shapes, the more complicated the game. We have started with some simple shapes and the purpose of this exercise is to show you how to define your own shapes and choose your own block colour.

One of the key issues to consider is that your blocks will need to rotate. In order that I-Block can generate your blocks successfully you need to define each shape that your block will take as it rotates. This week we will deal only with symmetrical blocks.
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Example 2
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Now define your own shapes:

Shape 1
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Shape 2
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Shape 3
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STEP 3: Altering the program for the second piece.
Go to the directory where your work files are stored (if you are unsure where this is ask your teacher)

From here go into the folder for your ID number and then into the src\iblock folder

Now you need to access the code.

1. Open the file Block.java in Notepad and edit the file using the instructions below:

Look at the code that defines the shape of the second piece.  Replace the ‘NONE’ words in the code with the colours you want to use. Choose from BLACK, WHITE, RED, BLUE, YELLOW, PINK, ORANGE, PURPLE.
2. Now goto to the Student.java file.  Find the line in the program that says
pieceNumber = fixedNumber(0);

and change it to say

pieceNumber = fixedNumber(1);
STEP 4:  Adding the code for a new piece.
Back in the Block.java file. Look at the code that defines the shape of the pieces.

A) Try to work out what code you would need to add to define a third piece. Note that you can use copy and paste to speed the process.

B) Also look at the code in the piece selection area.  What code will you need to add to this for the third piece?

C) Also look at the code in the piece rotation area.  What code will you need to add to this for the third piece?

D) Try to find the bit of code that defines the number of pieces in the game and increase it to 3

E) Alter the code that selects the piece number and set it to 2 to test your new piece.

STEP 5:  Adding even more pieces.
Continue designing, adding and testing new pieces of your own.

STEP 6:  Changing the sequence.

At the moment the game only plays with one piece.  Fix this by altering the line in the Student.java file that says

pieceNumber = fixedNumber(1);
to say instead

pieceNumber = randomNumber();
Once you have tested this try making it say

pieceNumber = sequentialNumber();
Possible Extensions to the Session

1. If you’ve not already, try making your blocks multicoloured.

2. Try different block sizes: perhaps on a 4x4 grid, rather than 3x3.

Questions

1. Why does increasing the range of block shapes make the game more complicated?

2. Why might you want to link the shape and colour of the blocks?

3. What effect do “sequentialNumber();” and “randomNumber();” code have on block generation?

4. Which of the three will be most appropriate for the finished game? Why?

Find the following code in the Block.java file:
//DESIGN OF FIRST PIECE (piece number 0)


static int [][]piece0_Top = {



{ NONE , RED , NONE },



{ NONE , RED , NONE },



{ NONE , RED , NONE }


};


static int [][]piece0_Left = {



{ NONE , NONE , NONE },



{ RED , RED  , RED },



{ NONE , NONE , NONE }


};


static int [][]piece0_Bottom = {



{ NONE , RED , NONE },



{ NONE , RED , NONE },



{ NONE , RED , NONE }


};


static int [][]piece0_Right = {



{ NONE , NONE , NONE },



{ RED , RED  , RED },



{ NONE , NONE , NONE }


};


//DESIGN OF SECOND PIECE (piece number 1)



static int [][]piece1_Top = {



{ NONE , NONE , NONE },



{ NONE , NONE , NONE },



{ NONE , NONE , NONE }


};


static int [][]piece1_Left = {



{ NONE , NONE , NONE },



{ NONE , NONE  , NONE },



{ NONE , NONE , NONE }


};


static int [][]piece1_Bottom = {



{ NONE , NONE , NONE },



{ NONE , NONE , NONE },



{ NONE , NONE , NONE }


};


static int [][]piece1_Right = {



{ NONE , NONE , NONE },



{ NONE , NONE , NONE },



{ NONE , NONE , NONE }


};

Now find the following code in the Student.java file


//PIECE SELECTION AREA


public void selectPieceStudent (){



pieceNumber = fixedNumber(0);



switch(pieceNumber){




case 0:





setPiece( piece0_Top  );





break;




case 1:





setPiece( piece1_Top  );





break;



}


}


//PIECE ROTATION AREA


protected void rotatePieceStudent(){



switch(pieceNumber){




case 0: 





if(rotation==ROTATION_TOP)






setPiece( piece0_Top );





if(rotation==ROTATION_LEFT)






setPiece( piece0_Left );





if(rotation==ROTATION_BOTTOM)






setPiece( piece0_Bottom );





if(rotation==ROTATION_RIGHT)






setPiece( piece0_Right );





break;




case 1: 





if(rotation==ROTATION_TOP)






setPiece( piece1_Top );





if(rotation==ROTATION_LEFT)






setPiece( piece1_Left );





if(rotation==ROTATION_BOTTOM)






setPiece( piece1_Bottom );





if(rotation==ROTATION_RIGHT)






setPiece( piece1_Right );





break;



}


}


//PIECE DISPLAY AREA


Student(Display d, List l){



super(d,l);



setNumOfPieces( 2 );



}

}















 


Code for the first piece





 


Code for the second piece


(STEP 3)








Code to select the piece number


(STEP 6)





Code for number of pieces


(STEP 4,5)








Add section for additional pieces


(STEP 4,5)








Add section for additional pieces


(STEP 4,5)








