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Tetris

Developing a Tetris Game

e zetcode.com/tutorials/javagamestutorial/tetris/

* Using Java Swing

I J : Rotate

* & —: Move left/right

e Space: drop immediately
 d: drop faster
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http://zetcode.com/tutorials/javagamestutorial/tetris/

Class Diagram

- Tetrominoe: enum
- pieceShape: Tetrominoe
- coords: int [][]

Board: JPanel

- BOARD_WIDTH, BOARD_HEIGHT: int
- INITIAL_DELAY, PERIOD_INTERVAL: int
- Timer: timer

- isFallingFinished: boolean

- isStarted: boolean

- isPaused: boolean

- coordsTable: int [1[][]

Tetris: JFrame

- JLabel: statusbar
- board: Board

- numLinesRemoved: int
- curX, curY: int

- curPiece: Shape

- board: Tetrominoe[]

- statusbar: JLabel

+ main()




Building Tetris using Intelli]

* Create a project “Tetris”
* Add a package “com.zetcode”
* Add three files in the package:

1/ { 1 {

— “Shape.java”, “Board.java”, “Tetris.java”



Create New Project & New Package

1. File -> New Project -> Next -> Next -> Project name: Tetris
2. Right click on src -> New -> Package
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New Package name: com.zetcode

n Eile Edit View Mavigate Code Analyze Refactor Build Run Tools VCS Window Help Tetris [Ch\projects\test\Tetris]
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[ Project «
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Add 3 files: Board.java, Shape.java & Tetris.java

n File Edit View Mavigate Code Analyze Refactor Build Run Tools VCS Window Help Tetris [CA\projects\test\Tetris] — a X
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- Tetrominoe: enum

- pieceShape: Tetrominoe
- coords: int [][]

- coordsTable: int [][][]

Shape.java

+ Shape()

# setShape(shape: Tetrominoe)
+ getShape() : Tetrominoe
+ setRandomShape()

+ x(index: int) : int

+ y(index: int) : int

+ minX() : int

+ minY() : int

+ rotateLeft() : Shape

+ rotateRight() : Shape

- initShape()

- setX(index: int, x: int)

- setY(index: int, y: int)




Tetrominoe

protected enum Tetrominoe { NoShape, ZShape, SShape, LineShape,
TShape, SquareShape, LShape, MirroredLShape };




coordsTable for Tetrominoe
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Get Shapes’ Coordinates

for (int 1 =0; 1 < 4 ; i++) {
for (int j = 0; j < 2; ++j) {
coords[i][j] = coordsTable[shape.ordinal()][i][j];

¥
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Rotation Matrix
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('111)

Rotate Right (x'=-y, y'=x)

(-1,0) (0,0)
public Shape rotateRight()
{ (0,-1)
if (pieceShape == Tetrominoe.SquareShape)
return this;
Shape result = new Shape(); K&§>¢éz;>
result.pieceShape = pieceShape;

for (int 1 = 0; 1 < 4; ++1) {
result.setX(i, -y(i));
result.setY(i, x(i));

}

return result;
}
private void setX(int index, int x) { coords[index][9]
private void setY(int index, int y) { coords[index][1]
public int x(int index) { return coords[index][0]; }
public int y(int index) { return coords[index][1]; }

(0,0)

(1,0)

('11'1)

(Or'l)




Board.java

Board: JPanel

- Timer: timer

- isFallingFinished, isStarted, isPaused : boolean
- numLinesRemoved: int

- curX, curY: int

- curPiece: Shape

- board: Tetrominoe[]

+ Board()

+ paintComponent(g: Graphics)

- squareWidth()

- squareHeight()

- shapeAt(x: int, y: int)

- start()

- pause()

- doDrawing(g: Graphics)

- dropDown()

- onelLineDown()

- clearBoard()

- pieceDropped()

- newPiece()

- removeFullLines()

- doGameCycle()

- update()

- tryMove(newPiece: Shape, newX: int, newY: int): boolean
- drawSquare(g: Graphics, x: int, y: int, shape: Tetrominoe)




Initializing Board

private void initBoard(Tetris parent) {

setFocusable(true);

timer = new Timer();

timer.scheduleAtFixedRate(new ScheduleTask(),
INITIAL DELAY, PERIOD INTERVAL);

curPiece = new Shape();

statusbar = parent.getStatusBar();

board = new Tetrominoe[BOARD_WIDTH * BOARD HEIGHT];
addKeyListener(new TAdapter());

clearBoard();




Updating Game

* Inheriting TimerTask

private void doGameCycle() {
update();
repaint();
}
private void update() {
if (isPaused) {
return;
}
if (isFallingFinished) {
isFallingFinished = false;
newPiece();
} else {
oneLineDown();

}
}
private class ScheduleTask extends TimerTask {
@Override
public void run() {
doGameCycle();
}




Start & Pause

public void start() {
isStarted = true;
clearBoard();
newPiece();

¥

private void pause() {

if (!isStarted) {
return;

}

isPaused = !isPaused;

if (isPaused) {
statusbar.setText("paused");

} else {
statusbar.setText(String.valueOf(numLinesRemoved));

¥




Two-stage Drawing

private void doDrawing(Graphics g) {

Dimension size = getSize();
int boardTop = (int) size.getHeight() - BOARD_HEIGHT * squareHeight();

for (int i = 0; i < BOARD HEIGHT; ++i) {
for (int j = ©0; j < BOARD_WIDTH; ++j) {
Tetrominoe shape = shapeAt(j, BOARD HEIGHT - i - 1);
if (shape != Tetrominoe.NoShape) {

drawSquare(g, @ + j * squareWidth(),
boardTop + i * squareHeight(), shape);

}
}
if (curPiece.getShape() != Tetrominoe.NoShape) {
for (int i = 0; i < 4; ++1) {
int x = curX + curPiece.x(i);
int y = curY - curPiece.y(i);

drawSquare(g, @ + x * squareWidth(),
boardTop + (BOARD_HEIGHT - y - 1) * squareHeight(),

curPiece.getShape());




drawSquare()

private void drawSquare(Graphics g, int x, int y, Tetrominoe shape) {
Color colors[] = {
new Color(@, 9, 0), new Color(204, 102, 102),
new Color(102, 204, 102), new Color(102, 102, 204),
new Color(204, 204, 102), new Color(204, 102, 204),
new Color(102, 204, 204), new Color(218, 170, 0)

s

Color color = colors[shape.ordinal()];
g.setColor(color);
g.fillRect(x + 1, y + 1, squareWidth() - 2, squareHeight() - 2);

g.setColor(color.brighter());

g.drawlLine(x, y + squareHeight() - 1, x, y);

g.drawlLine(x, y, X + squareWidth() - 1, y);

g.setColor(color.darker());

g.drawLine(x + 1, y + squareHeight() - 1, x + squareWidth() - 1, y + squareHeight() - 1);
g.drawlLine(x + squareWidth() - 1, y + squareHeight() - 1, x + squareWidth() - 1, y + 1);



tryMove()

private boolean tryMove(Shape newPiece, int newX, int newY) {

for (int i = 0; i < 4; ++1i) {
int x newX + newPiece.x(i);
int y = newY - newPiece.y(i);

if (x < @ || x >= BOARD WIDTH || v < @ || y >= BOARD HEIGHT) {
return false;

}

if (shapeAt(x, y) != Tetrominoe.NoShape) {
return false;

}
}

curPiece = newPiece;
curX = newX;
curY = newyY,;

repaint();
return true;




private class TAdapter extends KeyAdapter {

@Override

public void keyPressed(KeyEvent e) {
System.out.println("key pressed");
if (!isStarted || curPiece.getShape() == Tetrominoe.NoShape) {

return;

}
int keycode = e.getKeyCode();
if (keycode == KeyEvent.VK P) {

pause();
return;

}

if (isPaused) {
return;

}

switch (keycode) {
case KeyEvent.VK LEFT: tryMove(curPiece, curX - 1, curY); break;
case KeyEvent.VK RIGHT: tryMove(curPiece, curX + 1, curY); break;
case KeyEvent.VK_DOWN: tryMove(curPiece.rotateRight(), curX, curY); break;
case KeyEvent.VK UP: tryMove(curPiece.rotatelLeft(), curX, curY); break;
case KeyEvent.VK SPACE: dropDown(); break;
case KeyEvent.VK_D: oneLineDown(); break;




Dropping Tetrominoe

private void dropDown() {
int newY = curY;
while (newY > 0) {
if (!tryMove(curPiece, curX, newY - 1)) {

break;
}
--newyY;
}
pieceDropped();

¥

private void onelLineDown() {
if (!tryMove(curPiece, curX, curY - 1)) {
pieceDropped();
}




pieceDropped()

private void pieceDropped() {

for (int i = 0; i < 4; ++i) {

}

int x = curX + curPiece.x(i);
int y = curY - curPiece.y(i);
boar'd[(y * BOARD_WIDTH) + X]

removeFullLines();

if (!isFallingFinished) {

}

newPiece();

curPiece.getShape();




newPiece()

private void newPiece() {

curPiece.setRandomShape();
curX = BOARD WIDTH / 2 + 1;
curY = BOARD_HEIGHT - 1 + curPiece.minY();

if (!tryMove(curPiece, curX, curY)) {

curPiece.setShape(Tetrominoe.NoShape) ;
timer.cancel();

isStarted = false;
statusbar.setText("Game over");




Tetris: JFrame

- JLabel: statusbar
- board: Board

+ Tetris()
+ main()
- initUI()
+ JLabel getStatusBar()




Tetris.java

public class Tetris extends JFrame {

private JLabel statusbar;

private Board board;

public Tetris() { initU1(); }

private void initUI() {
statusbar = new JLabel(" 0");
statusbar.setFont(new Font("Serif", Font.PLAIN, 32));
add(statusbar, BorderLayout. NORTH);

board = new Board(this);
add(board);
board.start();

setTitle("Tetris");
setSize(400, 800);
setDefaultCloseOperation(EXIT_ON_ CLOSE);
setLocationRelativeTo(null);
}
public JLabel getStatusBar() { return statusbar; }
public static void main(String[] args) {
EventQueue.invokelLater(() -> {
Tetris game = new Tetris();
game.setVisible(true);
bk
}
}




Run Tetris (ALT + enter

e ALT + enter -> Run Tetris.main()

W Project

Tetris

W

>

src - com @ zetcode

Project =
o Tetris C\projects\test),
> idea
v srC
v com.zetcode
€ Board
€ Shape
€' Tetris
m Tetris.iml
Il External Libraries

© Scratches and Consoles

€' Tetris

=18

ris

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

&

E - o — @ Tetris.java

Tetris [C\projectsitest\Tetris] - Tetris.java

package com.zetcode;

import

> public class Tetris extends JFrame {

Run Tetris.main()’

Ctrl+5Shift+F10

private JLabel
private Board

public Tetris(
private void i
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Modify Run Configuration...

%" Create Test

=" Make Tetris’ package-private
=" Create subclass

%' Add Javadoc
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add(statuspar, BUruErLayuUL.NURTHJ;

board = new Board( parent this);

add(board);

bhoard.start();
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Add Configuration...

size: 32));




n File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

Tetris [C\projects\test\Tetris] - Tetris.java

X

T
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71 I3
72 }
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Adding Test APIs




public class Tetris extends JFrame {

private JLabel statusbar;
private Board board;
public Tetris() { initUI(); }
private void initUI() {..}
public JLabel getStatusBar() { return statusbar; }
public void dropDown() { board.dropDown(); }
public boolean isGameOver() { return (statusbar.getText() == "Game over"); }
public int getLinesRemoved() { return board.getLinesRemoved(); }
public void restart() {

board.start();

statusbar.setText("");

Add Test APIs in Tetris.java

}

public boolean move(int x_val) {
return board.tryMove(board.getCurPiece(), board.curX + x_val, board.curY);
}
public boolean rotate(boolean clockwise) {
Shape piece;
if (clockwise)
piece = board.getCurPiece().rotateLeft();
else
piece = board.getCurPiece().rotateRight();
return board.tryMove(piece, board.curX, board.curY);

}
public static void main(String[] args) {..}




Add class TetrisTest

u File [Edit View Mavigate Code Analyze Refactor Build Run Tools VCS5 Window Help Tetris - TetrisTestjava

v I Tetrls C:\Users\kuant\Or

>

src - com ¢ Zetcode

Project =

» 10 .idea
» I out
w sre
~ [ com.zetcode
€ Board
£ Shape
& Tetris
€ TetrisTest
> [ META-INF
il Tetris.iml
Il External Libraries
“© Scratches and Consoles

€ TetrisTest

Jm beforeTest

€ Tetrisjava

€' TetrisTestLjava

package com.zetcode;

import
import
import
import
import
import

| public

org.junit.*;

static org.junit.Assert.*;
org.junit.runner.JUnitCore;
org.junit.runner.Result;
org.junit.runner.notification.Failure;
java.awt.event.WindowEvent;

class TetrisTest {

12 static private Tetris tetris;

@BeforeClass
public static void beforeTest() {

tetris = new Tetris();
tetris.setVisible(true);



Adding Test Cases

1. testGameOver()

2. testRandomMove()



package com.zetcode;

import org.junit.*;

import static org.junit.Assert.*;

import org.junit.runner.JUnitCore;

import org.junit.runner.Result;

import org.junit.runner.notification.Failure;
import java.awt.event.WindowEvent;

public class TetrisTest {
static private Tetris tetris;

@BeforeClass

public static void beforeTest() {
tetris = new Tetris();
tetris.setVisible(true);

}

@Test

public void testRandomMove() {..}

@Test

public void testGameOver() {..}

public static void main(String[] args) {

Result result = JUnitCore.runClasses(TetrisTest.class);

for (Failure failure : result.getFailures()) {
System.out.println(failure.toString());

}

System.out.println(result.wasSuccessful());

// Closing the window after the final result i1s printed

tetris.dispatchEvent(new WindowEvent(tetris, WindowEvent.WINDOW_CLOSING));




Add JUnit4 to classpath (ALT + enter

* Press “ALT + enter”, select “Add JUnit4 to classpath “

ﬂ File Edit View Mavigate Code Analyze Refactor Build Run Tools VCS Window Help Tetris [C\projects\test\Tetris] - Tetris

— X
v | N Tetris v | > % G Q 4 »

Tetris ~ src ~ com = zetcode ¢’ TetrisTest

}"i Project = @ E - & - @ Tetrisjava = TetrisTest.java € Boardjava
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— > Jidea il
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v Somzeinde import org.junit.runner.JUnitCore;
€ Board -
® Shape i@ort org.junit.runner.Result;
& Tetris import org.junit.runner.notification.Failure; ] |
 Tetrisiml @ Add JUnit5.7.0 to classpath
> Il External Libraries »  public class Te Find JAR on web
© Scratches and Consoles ® Optimize imports >
static priy Enable 'Settings | Editor | General | Auto Import | Optimize imports on the fly' >

Press Ctri+Shift+l to open preview

@BeforeClasl

public static void beforeTest() {
tetris = new Tetris(); =
tetris.setVisible(true);

@Test
public void testRandomMove() {

tetris.restart();

// Random move



Add default “junit;junit:4.13.1"

n File Edit View Mavigate Code Analyze Refactor

Tetris = src - com @ zetcode €' TetrisTest

E Project « 6 =
£ - = Tetris C\projects\test) Tetrs
= > idea
> out
v e
v com.zetcode
€ Board
€ Shape
e Tetris
.TetrisTest
m Tetris.iml

> 1l External Libraries
© Scratches and Consoles

=1 Tetrisjava

Build Run Tools VCS Window Help Tetris [C\projects\test\Tetris] - TetrisTestjava
=1 TetrisTest.java € Boardjava

package com.zetcode;

import org.junit.*;

import static org.junit.Assert.x*;

import org.junit.runner.JUnitCore;

import org.junit.runner.Result;

import org.junit.runner.notification.Failure;

j_mpor\t java .awt.puant WindawFuant -

public class Tet

static privaj

@BeforeClass
public stati
tetris =
tetris.sd

n Download Library from Maven Repository % X

ljunit:junit:4.13.1 v Q E::::n; 1

keywaord or class name to search by or exact Maven coordinates, i.e. 'spring’, 'Logger' or ‘ant:ant-junit:1.6.5'

Download to: | C\projects\test\Tetris\lib

Transitive dependencies Sources Javadocs Annotations

@Test

public void testRandomMove() {

tetris.restart();

// Random move

«

Tetris ¥

> & O
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Testing Game-over

@Test
public void testGameOver() {
for (int i=0; i<10; i++)
tetris.dropDown();
boolean ret = tetris.isGameOver();
assertTrue(ret);
try {
Thread.sleep(1000);
} catch (InterruptedException e) {

}




esting Random Move

public void testRandomMove() {
tetris.restart();
// Random move
int t = 0;
try {
while (t < 100) {
1f (Math. random() > 0.5)
tetris.move(l);
else
tetris.move(-1);
try {
Thread. s/eep(100);
} catch (InterruptedException e) {
]
1f (Math. random() > 0.5)
tetris.rotate(false);
else
fetris.rotate(true);
++;
]
} catch (Exception e) {
fail();
}



Adding APl in Board.java

* Making the following variables and functions public
—public int curX = 0;
—public int curY = 0;
—public boolean tryMove(Shape newPiece, int newX, int newY) {:--}
—public Shape getCurPiece() { return curPiece;}
—public void dropDown() {---}




Initialing Timer in start()

public void start() {
1sStarted = true;
clearBoard();
newPiece();
numLinesRemoved = O;

timer = new Timer();
timer.scheduleAtFixedRate(

new ScheduleTask(),

INITIAL _DELAY, PERIOD INTERVAL




Eile

Running Test

 Right click on main() of TetrisTest.java

Tetris [D:\OneDrive\Teaching\107- 281 £ B BT 5 5\ homework\hw3\ Tetris] - ..\src\com'\zetcode\ TetrisTest java [Tetris] - Intelli) IDEA

Edit View MNavigate Code

= Tetris src com

W 1:Project |

>
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hd com.zetcode
€ Board
€ Shape
& Tetris
€ TetrisTest
m Tetris.iml
1!l External Libraries

@ 5cratches and Consoles

Analyze Refactor

Tools VCS Window Help

g\ 107- 2 RIE TR S

TetrisTest » main()

G

Run ‘TetrisTest.main()’
Debug 'TetrisTest.main()'
Run 'TetrisTest.main()' with Coverage

Save 'TetrisTest.main()'
Show in Explorer

Open in Terminal

Ctrl+Shift+F10

- X
B A TetrisTest ~| b & 0 Q
@ — | (@ Shapejava C”TetrisTest.java | € Board,java | C’Tetris.java *
T A T PUDIIC ¥UIU LES LOHIETVET L J | b2
48 for (int i=0; i<10; i++) z
49 tetriz. dropDown( ) ; =
50 boolean ret = tetris. igGanelver(); m
51 assertTrue(ret); §
52 try | )
53 Thread.sleep( millis: 10007;
54 } catch (InterruptedException e) {
33 t
56 !
o7
S 2 public static void main{String[] arga) { Copy Reference Ctrl+Alt+Shift+C
59 Result result = JUnitCore.runClasses(Tetri 0 Paste Ctrl+V
&0 for (Failure failure : result.zetFailure: RSl Ho IR Ion Sty izl
61 Syaten.out.println(failure.toString( L l_:ormatting Ctrl+Alt_+Shi&+V
Column Selection Mode Alt+5Shift+Insert
e ) Find Usages Alt+F7
63 Syetem.out.println(result.wasducceseful(  peractor
64 #f Closing the window after the final result is printeC  poiging
65 tetriz. d izpatchEvent (new WindowEvent(tetriz,  Analyze
66 } Go To
57 Generate... Alt+Insert
Recompile 'TetrisTest.java’ Ctrl+Shift+Fg




Test Result: Game over Test

n File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

€ TetrisTest

Tetris = src - com = zetcode M main
G Project + B =T = @ — @ Tetisjava
=
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= > [\ idea .

> [ out o
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Structure
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Run:
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¥, Run

, TetrisTest

"C:\Program Files\Java\jdk-16.0.1\bin\java.exe" "-javaagent:

i TODO

© problems

Terminal

All files are up-to-date (moments ago)

4 Build

Tetris [C:\projects\test\Tetris] - TetrisTest.java

=] TetrisTestjava

—————=—=<(Fame OVer i

boolean ret =
assertTrue(ret
try {

Thread.sleg
} catch (Inten
}

public static void
Result result

for (Failure f
System.out

}
System.out.pri

// Closing thq

tetris.dispatg

& Tetris - m} X

F

= X

2 A . TetrisTest v ﬁ # G802 Q0P

W_CLOSING));
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y Edition 2021.1.2\lib\idea_rt.jar=63781:C:\Program Files\JetBrains\Inte

() Event Log
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