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1.1 B®W

J2ME™ #3558 1% & #R (MIDP) M A REX#1R % B & (CLDC) % 3 & X £ [MIDPSPEC] M

[CLDCSPECI#lSE 2, XLEMBENLT MIDP RAMWEMES , ™ MDP MAMWKHN

MiDlet, A3RfEIS MIDlet MY —MNMEEHIF |, X MIDlet B 4RiZ#H T E N R,

AXBERECLAE java wEHZE. BNEREREES MIDP HmRENERAIR
BEZZECZAETHETREZENE MIDP #ZMIDPPROGIEIIN( A Brief Introduction

, flgn

to MIDP Programming [MIDPPROG]).

FBRAXE , BREFEGEFHIBEHEMNMN MDP NACIZREAFED, 5%

¥E

1.2 SEXR

MIDPSPEC

CLDCSPEC

MIDPPROG

TICTACTOE1

TICTACTOE2

XASHFNESR MIDP A0 API (B §2.2)

REFENRZHFUEXNAFEO#TER (31 §2.2)

B 315 218 % (Mobile Information Device) (JSR-37) , JSR #E , Java 2

=& , Micro Edition , 1.0a, 2000 £12 A 158 ,
http://java.sun.com/products/midp/

B PREX$Z1% % BLE (Connected, Limited Device Configuration) (JSR-30) ,

JSR M3 , Java2 F4& , Micro Edition , B4 1.0 , 2000 5 A 19 B ,
http://java.sun.com/products/cldc/

MIDP 4m#2 & 71 (A Brief Introduction to MIDP Programming)

#% B 1= (Forum Nokia) , 2001 & |
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Scott Violet , TicTacToe 1£1ThX , 2001 £ 3 A |,
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TicTacToe JDK1.0 &R applet , 1995 £
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2 MIDLET B&mRE

2.1 MiDlet BmESAE

Bz E B iR Z # & (Mobile Information Device Profile (MIDP))[MIDPSPEC] Hiz{T7# MIDP
A 24 MIDlets EAE X T —1 APl It API &G 2 CLDC API [CLDCSPEC]|Z £
M. MIDP AfF# 0O API W Java EKigit A2 E T Java Abstract Window Toolkit (AWT) 3k
B, MEANBHBIENITHHXKPEBHEEREEHINRITN. XRRZREERNER
RYMBEMEE. HBEFAXA MIDP RERENAN , 1R 8E6EA MIDP 5 CLDC
API,

MIDP AFEZEONEXAHKEBEFERE. Screen EXNHEEEENEAEMAFLPXEHITTH
. BAMNARBEER—TMERE K MERENEIFEAERELNZE, B 2.1 AT —&HE
TEEHMDP BFEAFEO(GU) B5EHl,

Tl ED| Fal ) Foutl ED
Fruit Machine |
] OX
ser
1 X
. Password
Chat e 2t Login = Gt

B1: EFEE/H MIDP GUI

MIDP API EF*° &% ( ‘high-level)F1* €% ( ‘low-level’) Ul £, SEAFEOZX (H
M : Form List, Text Box, TextField, Alert f Ticker) EBRZEHINE , B
R, XA, X AEUAREEZBER TS, BRAFPEOXHIW : £ Canvas) RKIFR
EEEELE., EBFPEFLIETHN MIDle THUEEEHRINER, EERENSEAN
BE. SRER—MK Ul TENWHR , EET MDlet EFREEZZ RN ABEY , HRE
BERERTEREZHN AFRM®E (ook-and-feel), K%K API T E EiEiEERE LT RN
WA , B MIDlet it FENZBRT BER(ERRY. BEARBYEFEER)ZAMNTZIE
o WEHILH T ERIER API YA E,

Fi8 MIDP GUI 282 j avax. mi croedi tion. | cdui @HARES .
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2.2 MiDlet B¥

MIDP XEERERE :

. BREF

o List M TextBox REENSREFREK. AP TRENILRNEFHINEM

QU A, NTEBERTERSSEEB XN X HEITIER , TicTacToe
MDlet BHlFEFRATXHENEREEX MEBEXEXERBBEHKR
ChoosePi eceScreen B Li st 2,

BEN FormBERES Li st BREMALY , BEATERTAANEBELAY | 6
W BR, RARNEAFR, TRENATR. IRBREFR. ATEERSER
EEHEE, For m AHIZE R e AT LB MEMIER, Fornez 287E TicTacToe 38
Bl EER.

o« RERZ

o Canvas BE®ZE (BAK Graphics il | mage EK)EBERR API Bt ERE

Ul XL£XIRFT MDlet REARZALEREM, HEARTUEHEHM
BETE B, &, B, BAER. B, XAXFAFEEE., FEN
KN, UKk B4 ENVEE , KSBH5HEX MIDlet REBBET Canvas
BEENE QU TRHTHREN,

MiDlet HF#ZOBEER—IMHZNMNERF. HTHASRRENE—NER , - MIDlet
NEMRTAZNRITREFEELEN  SERREZLERFT ZHHNRAB TR,

THX-—BRABHEART — MDlet HITEBUMRNGE , XS ZETRERRNMENE
MIDlet BB %,

Class MyMIDlet extends MIDlet {
private FirstScreen firstScreen;
private SecondScreen secondScreen;

public MyMIDIet(Q { .. }

public void startApp() {
Displayable current = Display.getDisplay(this).getCurrent();
if (current == null)

{
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FirstScreen = new FirstScreen(this, ..);
Display.getDisplay(this).setCurrent(FirstScreen);
// ERNRAKBUI E-F
}

else

{
+

Display.getDisplay(this).setCurrent(current);

}

// E-ROEFERBBARUKRIT -F
public void FirstScreenDone() {

secondScreen = new SecondScreen(this, ..);
display.getDisplay(this).setCurrent(secondScreen);
}

// FE-REEEBEEANALER
public void secondScreenQuit( {

destroyApp(false);
notifyDestroyed();

B 2 : —/E MIDlet B4
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XA MIDlet EHANRFESR (Fi rst Screen l SecondScreen) ATFRAFEAFEOD, X
MIDlet FF #4178} , EFHBIERHNERIREN First Screen, MRFEM

Fi rst Scr een t1#:%| SecondScreen , M| Fi r st Scr een @A E MIDlet H#Y
firstScreenDone 7% (B 2.3)o A% firstScreenDone 81# SecondScreen 3} Bf¥
HEENYTETRESR.

Class FirstScreen
extends Form
implements CommandListener

{ private MyMIDlet midlet;
public FirstScreen(MyMIDlet midlet)
{ this.midlet = midlet;
}
public void commandAction(Command c¢)
{ if (c == cmdQuit) {
parent. FirstScreenbDone();
}
) -
) -

3 : @& MIDlet B/ FirstScreen 36l
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2.3 MIDP AP0 API
BRETSRAPIEP UIXNREETBHEMFER R MIDP IR HWIRR,

% —HME , & Canvas H Graphics XHHIKEEH NREARBMIEE UI UEAMBE KX
BHE A METUSEREAEEZES. BREFTEAREGINETRRY. ER/BAURT
ERAXRDZ)NWBYIEEREZANANITBIEHEREEARNIE, fin, EXEER
getWidthQ# getHeightQFEF Ul AME —NREZIREH Canvas AT R T#1T
&,

T—ZEHH TicTacToe MIDlet SEHIF N4 -
o HEZANELR AP,
o HABEKAPIZEALE : fINNEL. L. FHRURBEE.
o EEFRAERRIHBIHERILZ ZHEM MIDlet TBEHEEM,
o BEERWBSHEXIEZBEHRE,

I MIDP GUI & IH#{TRIE R, MFETHEFMAEE , iHSH[MIDPSPEC].
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3 —4¥%fl ; TICTACTOE MIDLET

3.1 igit
3.1.1 #R

THR /M2 MIDlet NASEH , WEBHIEBILERE , ;t—N&FN" Tic Tac Toe Ry
AN MSEHIRFNA

o BRNEFAFEOAHNERLE
o ZRREBZANIM

o MEBEMNGTAE

o ERRYHIH[ER

o BEZMHLE

BAGFRACEEZNRRERBSNTF) , REFHIEXR. MIDlet SiEx & 1 SR BHVERF
=N, EBE-F2E , NARFHERE - TIHEXAVRE , MEBIAERREE Ko
R RELE BB U TR : X EREE. MIDlet kM, HNEFRIITIRKYE), ENA
BFNETIRT , B ERRANED . A E B ] SUT 46 375 3 S0R H X

TESHTEXEFHABVIRF

You win

You:1 MexD
_Eh i pHy
Tic-Tac. Toe 3 © Circle | ‘( gx it
{ : el el X Cross i —b.
X
Seloct Quit Hew Exit

Splash screen ChoosePieceScreen GameScresn
4 : HEREREIRF
B1IHMEERAAE T EEREHTIRES MIDlet #9 Ul,
3.1.2 TicTacToeMIDlet

THER TicTacToeMIDlet BIEER :

11
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TicTacToeMIDlet

Creafes llsback Creates allsback
§ 15 P @+ ! - IN\@ +

ChoosePieceScreen GameScreen

ses/
DA

Game

5: TicTacToeMIDlet iEE

£ MIDlet F#R Bz F & startAppQ Rt , FEFENEBENBERNE—INREE
(ChoosePi eceScreen) . EINMFRERBETR 4 B2iE , BXNWE—IMNEEFTHRE T,
ChoosePieceScreen AW BN BEBREBCEZNER(ABSTF). —BEFEE , B
A OK S Hik. WWHFHE ChoosePi eceScreen =4 —AEiAZE MIDlet ¥

choicePieceScreenDone() /5 7%,

ChoosePi eceScreen 2HEHR API Li st EXIMAY,

— Choose your piece —

8 Circle

¥ Cross

Select

6 : ChoosePieceScreen —AB % Ul List 7%

choosePi eceScreenDone() EREEX—NAFRERCIEHEBETERNE-—NEEZ
ENER , BIEREF(GaneScr een).
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MERREEREER , AL GaneScreen WISTLEBA % ('SELECT ) #®RHX
R —NELSANZEAR, BE—F2F , NABEXNBRRRSHITRE , LEERBEH
EHERERNEZLTE  MRBEMNERERR L, HXEATUBEILIEZ GaneScreen B
CERH (‘Quit) nHRMRALLEXK , RBEIR I (New) RHEFHFF/, - BHE @&
BRFFZE—E TicTacToeM Dl et B quitQOFENERE, AE , MIDlet FiAREAGE
Hi75 3% destroyApp () RZE £ 4 1k MIDlet,

EHBEEHEERS —NE Gane 2H. AXUS K MIDlet BFIRIT , MM IZ B 1E#H —
SR, MEESIER applet Java fwE#H TR , ESFH[TICTACTOEL] [TICTACTOEZ2]
HiE R B

GaneScreen HLAAKS Canvas F G aphics EKEI, ©EA Canvas. | mage #
G aphi cs XN&HTEFRR,

GaneScreen BEANET canvas RIHWERERH#ITHIRIL. X, MIDlet e AR
MERRITEBHEFERIZR LIZ1T. AEBHIFEA | mage NREXTER, AF , GaneScr een
FHRIEH ChoosePi eceScreen EMHIERSEEERE , NiFEKS5EMN MIDlet 2 BB B
FTFERR. BTXR, BEXHTNRC(EHPSERNEEERETFR) , EEREXT
%

N TFEB GameScreen EFTBHEM , MIDletUP & R AN XS EME | a0 | X
®zh4EH UP, DOWN, LEFT, RIGHT # FIRE , BT EEETERENBHERIR
EERA., SREZRTH , keyPressed) A EFHIM € =R 5 EEIE R FIRE/SELECT#, 0
RRAOE , WEKSKXFBI MBI TBEREERE - NFELBENSR, SELECT BHLLAX
ERFELSANAR. HENIBERLERNWBZRGN , BRESETERRMEENWMENE
B UK et BB B 2o
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X

I'win!
You:0 Me:1

F
OO
s

How Exit Heow Exit Hew Exit

7 : BF{&E4 Canvas F3M GameScreen
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3.2 TicTacToeMIDlet.java

TicTacToeM Dl et JEEREHE, EARLEMD et £EWBAHEH. REFE, CUERE
W&, HEAERBENEIE, choosePi eceScreenDone B3 A LA R 412
GameScreen, M GameScreen 8% IR H 5 ERE RN

package example.tictactoe;

import java.io.lOException;

import javax.microedition.midlet.*;

import javax.microedition.lcdui.*;
import javax.microedition.io.*;

public class TicTacToeMIDlet
extends MIDlet

{
private ChoosePieceScreen choosePieceScreen;
private GameScreen gameScreen;
public TicTacToeMIDlet()
{
}
public void startApp(Q)
{
Displayable current = Display.getDisplay(this).getCurrent();
if (current == null)
{
// Tirst time we"ve been called/
// Get the logo image/
Image logo = null;
try
{
logo = Image.createlmage(*'/tictactoe.png™);
}
catch (I0Exception e)
{
// just use null image/
}
Alert splashScreen = new Alert(null, "Tic-Tac-Toe\nForum
Nokia",

logo, AlertType.INFO);
splashScreen.setTimeout(4000); // 4 seconds
choosePieceScreen = new ChoosePieceScreen(this);

15
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Display.getDisplay(this).setCurrent(splashScreen,
choosePieceScreen);
}
else
{
Display.getDisplay(this).setCurrent(current);
}
}

public void pauseApp()

{
}

public void destroyApp(boolean unconditional)

{
}

public void quit(Q)

{
destroyApp(false);

notifyDestroyed();

public void choosePieceScreenDone(boolean isPlayerCircle)

{

gameScreen = new GameScreen(this, isPlayerCircle);
Display.getDisplay(this).setCurrent(gameScreen);

16
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3.3 ChoosePieceScreen.java

ChoosePi eceScreen RETRENER API BE , CAFBRENEBN T+ FEIFHIT
®ER, EHEREBERTOK B 2JE , ChoosePi eceScr een fE/ MIDlet B A%
choosePi eceScr eenDone KRR RITHERERIERE,

package example.tictactoe;

import javax.microedition.midlet.*;
import javax.microedition.lcdui.*;
import javax.microedition.io.*;

public class ChoosePieceScreen
extends List
implements CommandListener

private static final String CIRCLE _TEXT = "Circle";
private static final String CROSS TEXT = "Cross';

private final TicTacToeMIDlet midlet;
private final Command quitCommand;

public ChoosePieceScreen(TicTacToeMIDlet midlet)

{
super(*'Choose your piece'™, List.IMPLICIT);
this.midlet = midlet;
append(CIRCLE_TEXT, loadlmage(*'/circle.png™));
append(CROSS_TEXT, loadlmage(*'/cross.png'™));
quitCommand = new Command(*'Quit', Command.EXIT, 2);
addCommand(quitCommand) ;
setCommandListener(this);

}

public void commandAction(Command c, Displayable d)

{

boolean isPlayerCircle =
getString(getSelectedIndex()) -equals(CIRCLE_TEXT);

if (c == List.SELECT_COMMAND)
{

midlet.choosePieceScreenDone(isPlayerCircle);

else // quitCommand/
{

17
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midlet.quit(Q);

private Image loadlmage(String imageFile)

{
Image image = null;
try
{
image = Image.createlmage(imageFile);
}
catch (Exception e)
{
// Use a "null”® image iIn the choice list (i.e. text only
choices)./
}
return image;
}

18
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3.4 GameScreen.java

GaneScr een EAEH APl Canvas BE&. UK | mage M G aphi cs ERJRRFEFHRVE
W, BRRUR RERSEE. NEFFMER , BSHLEEE , dranwdi rcl e,

dr awCr oss, dr awPi ece, dr awPl ayer Cursor 1 drawBoar d Bi%{, GaneScreen #
FEMA MIDlet Bl E qui t RERHE Mo

HRFEBRES TG, . EXHHRTER. 5/, FERTUA4ER 2 @SH
RIZH AR BI T [,

LbEBEM Game K, EHFRNEBHEHEHSP,

package example.tictactoe;

import java.util._Random;
import javax.microedition.midlet.™;
import javax.microedition.lcdui.*;

class GameScreen
extends Canvas
implements CommandListener

{
private static final int BLACK = 0x00000000;
private static final int WHITE = OXOOFFFFFF;
private static final int RED = OxO00FF0000;
private static final int BLUE = Ox000000FF;
private static final int NO_ MOVE = -1;

private final TicTacToeMIDlet midlet;
private final Game game;

private final Command exitCommand;

private final Command newGameCommand;
private final Random random = new Random();

private int screenWidth, screenHeight;
private int boardCellSize, boardSize, boardTop, boardLeft;

private boolean playerlsCircle;

private boolean computerlsCircle;

private int preCursorPosition, cursorPosition;
private int computerMove = NO_MOVE;
private int playerMove = NO_MOVE;
private int computerGamesWonTally =
private int playerGamesWonTally = 0;
private boolean isRestart;

0;

19
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public GameScreen(TicTacToeMIDlet midlet, boolean playerlIsCircle)
{

this.midlet = midlet;

this.playerlsCircle = playerlsCircle;

computerlsCircle = IplayerlsCircle;

game = new Game(random);
initializeBoard();

// configure Screen commands

exitCommand = new Command(“Exit", Command.EXIT, 1);
newGameCommand = new Command("‘New', Command.SCREEN, 2);
addCommand(exitCommand) ;

addCommand (newGameCommand) ;

setCommandListener(this);

// begin the game play
initialize(Q);

// lInitialize the Game and Game screen. Also used for game restarts.
private void initialize(Q)

{

game.initialize();

preCursorPosition = cursorPosition = 0;
playerMove = NO_MOVE;

boolean computerFirst = ((random.nextInt() & 1) == 0);
if (computerFirst)
{

}
else

{
}

computerMove = game.makeComputerMove();

computerMove = NO_MOVE;

isRestart = true;
repaint();

public void paint(Graphics g)

{
it (game.isGameOver())
{
paintGameOver(g);
¥

20
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else

{
}

paintGame(qg);

private void paintGame(Graphics )

{

if (isRestart)

{
// clean the canvas
g.-setColor(WHITE);
g-fillRect(0, 0, screenWidth, screenHeight);
drawBoard(g) ;
isRestart = false;
}

drawCursor(g);
if (playerMove != NO_MOVE)

drawPiece(g, playerlsCircle, playerMove);

}
if (computerMove != NO_MOVE)
{
drawPiece(g, computerlsCircle, computerMove);
}

private void paintGameOver(Graphics Q)

{

String statusMsg = null;
if(game. isComputerWinner())

{
statusMsg = "I win I';
computerGamesWonTal ly++;
}
else 1T (game.isPlayerWinner())
{
statusMsg = "You win';
playerGamesWonTal ly++;
}
else
{
statusMsg = "Stalemate";
}

String tallyMsg = "You:" + playerGamesWonTally +
" Me:" + computerGamesWonTally;

21
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Font font = Font.getFont(Font.FACE_SYSTEM, Font.STYLE_PLAIN,
Font.SI1ZE_MEDIUM);

int strHeight = font.getHeight();

int statusMsgWidth = font.stringWidth(statusMsg);

int tallyMsgWidth = font.stringWidth(tallyMsg);

int strWidth = tallyMsgWidth;

if (statusMsgWidth > tallyMsgWidth)

{
}

// Get the {x, y} position for painting the strings.
int x (screenWidth - strWidth) 7/ 2;
X=xXx<07?0 : x;

stridth = statusMsgWidth;

inty (screenHeight - 2 * strHeight) 7/ 2;
y=y<0?0 :y;

// clean the canvas
g.-setColor(WHITE);
g-fillRect(0, 0, screenWidth, screenHeight);

// paint the strings® text
g.-setColor(BLACK);
g-drawString(statusMsg, x, y, (Graphics.TOP | Graphics.LEFT));
g-drawString(tallyMsg, x, (y + 1 + strHeight),
(Graphics.TOP | Graphics.LEFT));

public void commandAction(Command c, Displayable d)

{
if (c == exitCommand)
{
midlet.quit(Q);
else it (c == newGameCommand)
{
initialize(Q);
}
}

private void initializeBoard()

{
screenWidth = getWidth(Q);

screenHeight = getHeight();
if (screenWidth > screenHeight)

{
boardCellSize = (screenHeight - 2) / 3;

22
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boardLeft = (screenWidth - (boardCellSize * 3)) / 2;
boardTop = 1;
}
else
{
boardCellSize = (screenWidth - 2) / 3;
boardLeft = 1;
boardTop = (screenHeight - boardCellSize * 3) / 2;
}
}

protected void keyPressed(int keyCode)

{

// can"t continue playing until the player restarts

it (game.isGameOver())

{
return;

}

int gameAction = getGameAction(keyCode);

switch (gameAction)

{

case FIRE:
doPlayerMove();
break;

case RIGHT:
doMoveCursor(1, 0);
break;

case DOWN:
doMoveCursor(0, 1);
break;

case LEFT:
doMoveCursor(-1, 0);
break;

case UP:
doMoveCursor(0, -1);
break;

default:
break;

}

}

private void doPlayerMove()

{

23
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if (game.isFree(cursorPosition))
{
// player move
game .makePlayerMove(cursorPosition);
playerMove = cursorPosition;
// computer move
if (Igame.isGameOver())
{
computerMove = game.makeComputerMove();
}
repaint();
}
}

private void doMoveCursor(int dx, int dy)

{
int newCursorPosition = cursorPosition + dx + 3 * dy;
if ((newCursorPosition >= 0) && (newCursorPosition < 9))
{
preCursorPosition = cursorPosition;
cursorPosition = newCursorPosition;
repaint();
}
}

// Draw a CIRCLE or CROSS piece on the board
private void drawPiece(Graphics g, boolean isCircle, int pos)

{ int Xx = ((pos % 3) * boardCellSize) + 3;
int y = ((pos /7 3) * boardCellSize) + 3;
if (isCircle)

{ drawCircle(g, X, y);
}
else
{
drawCross(g, X, Y);
}
}

// Draw blue CIRCLE onto the board image
private void drawCircle(Graphics g, int x, Int y)

{
g.-setColor(BLUE);

g-fillArc(x + boardLeft, y + boardTop,
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boardCellSize - 4, boardCellSize - 4, 0, 360);
g.-setColor(WHITE);
g-fFillArc(x + 4 + boardLeft, y + 4 + boardTop,
boardCellSize - 4 - 8, boardCellSize - 4 - 8, 0, 360);
}

// Draw red CROSS onto the board image
private void drawCross(Graphics g, int x, int y)

{
g.setColor(RED);
for (int 1 = 0; 1 < 4; i++)
{
g-drawLine(x + 1 + i + boardLeft, y + boardTop,
X + boardCellSize - 4 - 4 + 1 + boardLeft,
y + boardCellSize - 5 + boardTop);
g-drawLine(x + 1 + i + boardLeft, y + boardCellSize - 5 +
boardTop,
X + boardCellSize - 4 - 4 + i + boardLeft,
y + boardTop);
}
}

// Visually indicates a Player selected square on the board image
private void drawCursor(Graphics g)

{
// draw cursor at selected Player square.
g-setColor(WHITE);
g-drawRect(((preCursorPosition % 3) * boardCellSize) + 2 +
boardLeft,
((preCursorPosition/3) * boardCellSize) + 2 + boardTop,
boardCellSize - 3,
boardCellSize - 3);
// draw cursor at selected Player square.
g-setColor(BLACK);
g-drawRect(((cursorPosition % 3) * boardCellSize) + 2 + boardLeft,
((cursorPosition/3) * boardCellSize) + 2 + boardTop,
boardCellSize - 3,
boardCellSize - 3);
}

private void drawBoard(Graphics Q)

{
// clean the board

g-setColor(WHITE);
g-fillRect(0, 0, screenWidth, screenHeight);

// draw the board
g-setColor(BLACK);
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for (int i = 0; i < 4; i++)
{
g-fillRect(boardLeft, boardCellSize * i1 + boardTop,
(boardCellSize * 3) + 2, 2);
g-fillRect(boardCellSize * 1 + boardLeft, boardTop,
2, boardCellSize * 3);
}
}
}
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3.5 Game.java

BESE B Tic Tac Toe'HE&E T EBEREE. EXNEHIP |, BRBERFHELENL , BR
T EERNTRIAMDP BEEENEABLS. BB WINS $AE S5 =& XY
[TICTACTOE2]HFH — NN EZBHIHTERZEREN.

SEEERZBBERXY Ul RR(ESN3E GaneScreen)2 i , MATUAHEETERFRE
B"e.

package example.tictactoe;

import java.util_Random;
import javax.microedition.midlet.*;
import javax.microedition.lcdui.*;

// The game logic for TicTacToe
class Game
{
private static final iInt[] WINS =
{
// horizontals
bit(0) | bit(2) | bit(2),
bit(3) | bit(d) | bit(b),
bit(6) | bit(7) | bit(8),
// verticals
bit(0) | bit(3) | bit(6),
bit(l) | bit@d) | bit(?),
bit(2) | bit(5) | bit(8),
// diagonals
bit(0) | bit(4) | bit(8),
bit(2) | bit(4) | bit(6)
};
private static final int DRAWN_GAME =
bit(0) | bit(d) | bit(2) |
bit(3) | bit(@) | bit(5) |
bit(6) | bit(7) | bit(8);

private int playerState;
private int computerState;
private Random random;

Game(Random random)

{

this.random = random;
initialize();
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void initialize(Q)

{

playerState = 0;

computerState 0;

boolean isFree(int position)

{

0));
}

int bit = bit(position);
return (((playerState & bit) == 0) && ((computerState & bit) ==

// The "Contract” is that caller will always make valid moves.
// We don"t check that it"s the player"s turn.
void makePlayerMove(int position)

{
}

playerState |= bit(position);

// The "Contract® is that we will be called only when there is still
// at least one free square.
int makeComputerMove()

{

int move = getWinningComputerMove();
if (move == -1)
{
// can"t win
move = getRequiredBlockingComputerMove();
if (move == -1)
{
// don"t need to block
move = getRandomComputerMove();

}

computerState |= bit(move);

return move;

boolean isGameOver()

{
}

return isPlayerWinner() | isComputerWinner() | isGameDrawn();
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boolean isPlayerWinner()

{
}

return isWin(playerState);

boolean isComputerWinner()

{
}

return isWin(computerState);

boolean isGameDrawn()

{
}

return (playerState | computerState) == DRAWN_GAME;

// Return a winning move if there is at least one, otherwise return -1
private int getWinningComputerMove()

{
int move = -1;
for (int 1 = 0; 1 < 9; ++i)
{
if (isFree(i) && isWin(computerState | bit(i)))
{
move = 1i;
break;
}
}
return move;
}

// Return a required blocking move if there is at least one (more
// than one and we"ve inevitably lost), otherwise return -1
private int getRequiredBlockingComputerMove()

{
int move = -1;
for (int 1 = 0; 1 < 9; ++i)
{
if (isFree(i) && isWin(playerState | bit(i)))
move = i;
break;
}
}
return move;
}
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// Return a random move in a free square,
// or return -1 if none are available
private int getRandomComputerMove()

{

int move = -1;

// determine how many possible moves there are
int numFreeSquares = 0;
for (int i = 0; i < 9; ++i)

{
if (isFree(i))
{
numFreeSquares++;
}
}

// if there is at least one possible move, pick randomly
if (numFreeSquares > 0)

// shift twice to get rid of sign bit, then modulo
numFreeSquares
int pick = ((random.nextInt()<<1)>>>1) % numFreeSquares;

// now find the chosen free square by counting pick down to

zero
for (int 1 = 0; 1 < 9; ++i)
{ if (isFree(i))
{ if (pick == 0)
{ -
move = 1i;
break;
}
pick--;
}
}
}
return move;
}

private static boolean isWin(int state)

{

boolean isWinner = false;
for (int 1 = 0; 1 < WINS_.length; ++i)

{
if ((state & WINS[i]) == WINS[1])
{
isWinner = true;
break;
}
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}

return isWinner;

private static int bit(int i)
{

}

return 1 << i;
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3.6 TicTacToe.jad

The following is the application descriptor for the TicTacToeMIDlet.

THER TicTacToeMIDlet # 5z A 1R 34

MIDIet-Name: TicTacToe

MIDIet-Vendor: Forum Nokia

MIDlet-Version: 1.1.1

MIDlet-Jar-Size: 11409

MIDlet-Jar-URL: TicTacToe.jar

MIDlIet-1: TicTacToe, /tictactoe.png, example.tictactoe.TicTacToeMIDlet
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