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o SUNZAH][F1J2ME(Java 2 Micro Edition)——http://wireless.java.sun.com/
o MoPhun——http://www.mophum.com/
o Brew—http://www.brew.com/
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Nokia http://forum.nokia.com/
SonyEricsson http://www.sonyericsson.com/
Sony Clie http://www.cliedeveloper.com/top.html
Motorola http://www.motocoder.com/
Nextel http://developer.nextel.com/
RIM http://www.blackberry.net/developers/na/index.shtml
Siemens http://www.siemens-mobile.com/
SprintPCS http://developer.sprintpcs.com/adp/index.do
Palm http://www.palmsource.com/developers/
Symbian http://www.symbian.com/
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Sun One Mobile Edition | http://wwws.sun.com/software/sundev/jde/

Jbuilder Mobile Edition | http://www.borland.com/
Code Warrior Wireless http://www.metrowerks.com/MW/Develop/Wireless/Wireless

Studio Studio/default.htm
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o DemiVision— http://www.demivision.com/ ( 8 4#& 4 Fl|JamDat.com)

o Mforma— http://www.mforma.com/
o Xadra— http://www.xadra.com/
O
O

Butterfly.net— http://www.butterfly.net/
TerraPlay — http://www.terraplya.com/
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o  Zucotto Wireless— http://www.zucotto.com/

o RococoSoft—http://www.rococosoft.com/
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Midlet Review — http://www.midlet-review.com/

Midlet.org — http://www.midlet.org/

Midlet Centrel — http://www.midletcentral.com/

Micro Java — http://www.microjava.com/

AlINetDevices — http://www.allnetdevices.com/

WirelessDevNet —http://www.wirelessedevnet.com/

Infosync — http://www.infosync.no/

WGR (Wireless Gaming Review) - http://www.wirelessgamingreview.com/
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FrEk,  BIMERITFaE T DL S, 3 et A 1 DR R 28— AN SE 8 RCA IR A4k
SCRERTIE AR T 38 AR K -

TR Y B ARAS R I RN 3%, AR AT AT SR R 3R T R 75 % LR A
A, (H AN IR SE ] el RAD (Rapid Application Development His 3 FH I %)
AR, FEIXLEOL TR ] D2 o S, EAR 205 00~ Bk ]
IS A2 A8 4 T T AR P S0 o R BT G R A (R el R AR A

AR

AR R SR IT B R, P AR RE— AN Bl A X b
RIS, —ABrBET ARG A IR b Ja DB BU SO AR AL TR B BLR 3C
M BGOSR, B NSO RS, BRAT A ER SR, BBl
4 R[] E—Br B skt L . S BRI RAE U H e R e, ASERT
A7 IR 2 E5E

> P
Ay

_____

a%w

N RN

g

Kl 4: AR R
FEREREIS, AW VFAKIE S, RN B R SR VRS, Wil

Tt EEMA AT S e, AR R IT R B B AR WG T 8RR A% 2 (K alnt
SEIREEE T, DA AR RS A2 B T QU AR EN B F), sl — AT A R b k47,
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R AR AT ITROEBATSE N o B, BT IR BT IR IR 22 N 3k 5 | 4
FERAR NI ZEPE T, XA 518 n] DL RO F O A, i FL T RS Y fn
BLAES

HH, BATERAE BT A A AR A . AR, WARARA E AR
WK, A BB RGINE, 1 HINTE S Jn AR 2 W 1, Bty
R LB ik A DRG] 1, W 1 EAT BRI Fr A A G A £
Ro IR, BEAMREZMECE. QUEARIEIA AR R, AT
AR EG R AR A B A AT AL ST T A
M, IF HAERRIT A R AN S, AR R A8 AT 1 I R 2 AN S VR 2 N 1) 11

HIRIAIH,
R e R

MR TR AR AE AT R (R Bt B2, IXHLURAT - R LEAL, W R
MR BERE AR BOGIRITE, URT 2 A DB P I . ) DURHIR e R AR SRR 2
NRATR A BEREAE R, MR AL U2 T DU S IR T A g
I BT T AR AR o R AP IEAS Bl 25 2 B0 RO 0 H A B I H
AMECLERIER S XELUR e IUH 454 HIIEE — R AR, PrElE AN & T30 454 H
JUTRIZESR ™ 18 1) R SIS PR 97 AT AT H o

RUP (Rational Unified Process— Rational Z&—i3#2)

RUP J& N LSCRS O Aot I REAR Y, X S SO Rk o N LI 3. F AL 0 ¢
BN LR 2ok 4R A R . RUP G FEse i n A R IR R R,
11178 A A ORI H T BRI L ARER i AR . SR ST 238 TR AWK 1528 AT
Bt DAL S B R A

RUP [J—/Nk f2 T R SRR IR B R BT A N TR R . IR 2 00 H 12k
WA E R RUP AR B, 1 2 A1 BA 1)l 53 AN Be 2 HE SCRS I A g o e 2 AESE AR T &
AR, SO 2 IS, T E SRR . SRk I H R K H
HIRZ N TR EFRLE M, RUP AKA—NFRiES: . #lin MMOG Il H, &4
TR M R AE PR AR b A R ), RS IR SR IR Bk IRZ B K (Al PR
T EL MBITRLTHR. MMt ET K. QA HINES d— 1 HIBA, X
FhIw 5 A% RUP Bt LA I

HIFIRUPHIH Z N RIE S http://lwww.rational.com/
XP 1% PR 4 fE

FR TARGE R SCRS IR B R AT OT A, Ty TN, R 3, INRAS T
(RIAR PR g A3 LR ARG LEAGUAT . I 2 XPIRFALE:
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/INATBA
TR S TIT R CRExt g )
ELETRIRES
EZVESIAN
LA A
s IR LI [ R SAERE S SCEOR L, BLIEAT SR A E LRERAR S

. http://www.sawin.com.cn )

O 0O ooad

Jiiaz B, AR R g Al R ] BE PRI R AT T 5K, IF HARAE TR R A il
i 5 —NIUH I —FER . BEMKE TARLER — Pl b, 2 — DRy e S A
I, MK 550G, [AINAEITE A . SRS AR 125 8 Ak
BL, AR A s 125 FEBEANRE Y o ARATTZ TSRS A A (L, IXAEREAE A5 0] LA
RGeS, IF Ha DA i, S E S AUSRE 2D A NARFIR 4R

ST H AT H B SE A5 XP AR BRGRE I 2K, W IF AT H A4 ) AR
e, A XP R AT el B AT A AL . XP JUE A 2 21 12 Af/NEAIBA, 1 FL ot
G R (TP N 20 > 15 TR IRE 5 0 HAR PR AL

HIRXPH R IR FE ) 2 N 2G2S 7% http://www.extremeprogramming.org/

Agile fEE 771

TR XP W R 2w A2 77 15 Agile BRI A 1 5 44 1 — A BB T A R )
Tk

o SCRUM

o Crystal

o SDM

o FFEIRENAAEIT & (Feature Driven Development, f&j#x FDD)

o HIENZAEIT K (Adaptive Software Development, i@ Fx ASD)

o WFHK

2001 4, 4 TR RVE 2 2 Wl I A BB A AN W Rl Re e i, — itk A%
XS T LR DL A I A R AT PRI A L i AR A BE T (A (DML
JEU, ABATTRR B OO BERR R . BB E A A R
R A IEAT A T A R
REDRNIN TN G S VA
/N (R P BA A
AN T B Pk
SCRA R E ANSEAL 512 T H dn 2%

O 0Oooa0o

HRAQileFE VAN 2 N E1E S hitp://www.agilealliance.org/ .
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INGE

£

T O LML RN T IF A i — Se e R 5. il U X S A 4
JHERHRRIT AT 2 2R R XP AR G B AT Agile BIEE VAR /N FTBA ) 75 22
HE IR IR A ATARGF IS e e AN TR 8 DO IO\ B3 ALK (R0 5 AT A 97 5 14 3
H. RUP A AN (FFE

LABT T —, mTEAPE RUP A0 2 SRR Rl vk, A8 RUP IR € A8 70 I H
XP 1 R 2 R R AL o

XTI IT R K, TR R 2 ) 5 30 B R SO, i ELE LG ALy
e I REPEHITVAN ZER CAnps oy AT — A NIBAT IMEEAT e i) AT R4 <
i el SR MO A 2 o FEAAME, 2D EHEBILIR IR A 5e B xRS
ANBEVE SRS, G P REANPRACAS . BARIEAEAR 20, HEhTHRA DA,
XAEMOE LG]SR o (A It A B e I A A Gt

TR S PR R R R O R A, T B R R ORI
X EEAR R R R RS, AN RS
SRAL BRI AT H o e 28340 2 B i AR s 00 H AR e 2R ke s MR A 428 1y e
A TARPTAE R AT I AR5

Jr s RN ELSCIT R XA AR Hbs, WERANREAE T A H I A A — A
e TR R AR RIS 22 1) SRR A R P il e AT H

3.3. 2 gl

U H g B R A TF R A IR 2 AL, it BB AT AkF R T, Hog—
LA O AN YA A G 136 B e A% X SRR AR 7 6o i, T s —AN H 310
HEALHRAT B TARRY A B I I N 2. AE— AN LRER, SRR EOBAE— AN B s, AR
JAE—NH =, jadFimanifestifi e —/N H sk, &m0 45 B OCEAE 5 — A
Hagrd, B TREASH IRy o X —MnT LU E b 9 13 TR SO0 1 BRI S
i, ZESUNA |l IWTK (Wireless Tool Kit) Fix ki 4 J& 445 1) . JUNIT T
Chttp://www.junit.org/) 7] LA H BIHATHPE, 10 HAS T Ashrs ook, e i
% ANT (http://ant.apache.org/) XJavadm Pk 1. H . YINCARA]BEAS & K [ —ANUERR T
ME——A, TR e g il B B+ 8 & A AN N2 TR RS

3. 3. 3 JEARAL 4

YA (1 R0 BRI H PR 8 SR, WERANE — NP RE I R AN IH
Rk, RACHD R B AU o PRACAS P e DR T AU A RS AE B AN B H iy i R b A
NEREEYAE T, AR WK FraE P s & Al e b, PR i B it
TR HIEHL
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VRN A RACRS 2 AT Bl TR I 46 2 A 00 H Bl 7] N I A4 X AN
I8 T BN FIHLAL 8 R A3 H AN R BCAS o

FERERS AR T H A ORAE AR ] AR h e . A2 0
BEAR A AR R IR W] e

— e H PR A RS B B E 4 CVS. Visual Source Safe, BitKeeper Fl
eChangeMan.
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HP9E=E MIDP 2.0 ¥ Game 2%

B2ME  [IRATARAE J LA E R FHIIE B T R T —SESCRRI AR N2, #0381 i
A = PR I ) . g, ARMEKEFH Siemens (1) Sprite CRERD ZREIERFS
21 Nokia F#L I, PN RTT ZEH B S0 Sprite 25

£ MIDP 2.0 Wi AS KA Ji » IX Ll i A AEL IR 1) 1) 45 2 1 9128 (il ok, I MIDP
2.0 FOIIAN T LA SR IT RAR IR

GameCanvas
Sprite

Layer
LayerManager
TiledLayer

Oo0oooano

Layer K—MASHIEHE], R —NHFIE, # Sprite 5. LayerManager 2§
I TiledLayer 25 H, XL HSLE AL java.microedition.lcdui.game .,

Game ZEHIIAMNBHAR T R HBL LR, AR 5N, B JF
REANTIH 515 Sprite XA T . Game KRILLESE RS2 FE MIDP 2.0 1 F-#L
LA Java FAEE .

4.1 GameCanvas 2%
5 MIDP 1.0 F4#HLL%, MIDP 2.0 Hi) GameCanvas 7K T P s ifak . —/ N2

BIEEIEE— GameCanvas Z5#H — ML) buffer, M ANEJED> T HEKIE %,
W m) DA — AN Sl K HER AR . BUR & MIDP 1.0 SZER G R -

public void theGameCanvas extends Canvas implements Runnable {
public void run() {
while (true) {
repaint(); // update game display
}

}

public void paint(Graphics g) {

/I painting

/I redraw occurs here

}

protected void keyPressed(int keyCode) {
/[ obtain user inputs

¥
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EIRACREAT = AN Rt S W RESL: BEds2ihls runQATIE BAREE ; PrATIX e
FEAEANF LR I2AT . BRI T2 ANERRENGN, BA N BT Bi/R &
BIAFREIIE DL, R0 s BAR 2 B R BN AS H N R ISRl R . AE =D A
P BRI =N AN R 1 Dl S AR R

7t MIDP 2.0 11, X} GameCanvas [N3 &, i—VI#RAE45 B S 54
HR# . GameCanvas iIZ1T{E—NFEH, [FIIIZ A polling M+ A EE G 1 5% B Ab
H (keyPressed) [ 454 , IX R 0] ARG 13k GameCanvas 25324 1) getKeysState()
JTFRIR LR E OL . 18IS buffer FIMER, —FhFR A AZErl (double buffering)
PIEARME AN, TF R T EAME) LA flushGraphics() ok 2o 5 .
FeAR S AR S b BRI B i, — R S dl— MmN E R, 2H5e
BJE BHAZ VIR R Xk, MBS T LA {87 X 3 il B DR e I 2 242 16 TR 4 o

4.2 GameCanvas JEA sz

i & GameCanvas i FH 115241, AEIX M1+ P a] DA e fe g4 ] “x” 1)
&l

GameCanvas

import javax.microedition.lcdui.*;
import javax.microedition.lcdui.game.*;

public class ExampleGameCanvas extends GameCanvas implements
Runnable {
private boolean isPlay; // Game Loop runs when isPlay is true

private long delay; // To give thread consistency
private int currentX, currentY; // To hold current position of the X'
private int width; // To hold screen width

private int height; // To hold screen height
// Constructor and initialization

public ExampleGameCanvas() {
super(true);
width = getWidth();
height = getHeight();
currentX = width / 2;
currentY = height / 2;
delay = 20;
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// Automatically start thread for game loop
public void start() {

isPlay = true;

Thread t = new Thread(this);

t.start();

¥

public void stop() {
isPlay = false;
¥

/l Main Game Loop
public void run() {
Graphics g = getGraphics();
while (isPlay == true) {
input();
drawScreen(g);
try {
Thread.sleep(delay);
} catch (InterruptedException ie) {

¥
¥
¥

// Method to Handle User Inputs
private void input() {
int keyStates = getKeyStates();
/I Left
if ((keyStates & LEFT_PRESSED) !=0)
currentX = Math.max(0, currentX - 1);
/Il Right
if ((keyStates & RIGHT_PRESSED) !=0)
if (currentX + 5 < width)

currentX = Math.min(width, currentX + 1);

/' Up

if ((keyStates & UP_PRESSED) !=0)
currentY = Math.max(0, currentY - 1);

// Down

if ((keyStates & DOWN_PRESSED) !=0)
if (currentY + 10 < height)

currentY = Math.min(height, currentY + 1);

}

// Method to Display Graphics
private void drawScreen(Graphics g) {
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g.setColor(Oxffffff);

g.fillRect(0, 0, getWidth(), getHeight());

g.setColor(0x0000ff);
g.drawString("X",currentX,currentY,Graphics. TOP| raphics.LEFT);
flushGraphics();

Main Midlet

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

public class ExampleGameCanvasMidlet extends MIDlet {
private Display display;

public void startApp() {
display = Display.getDisplay(this);
ExampleGameCanvas gameCanvas = new ExampleGameCanvas();
gameCanvas.start();
display.setCurrent(gameCanvas);

¥

public Display getDisplay() {
return display;

}

public void pauseApp() {

}

public void destroyApp(boolean unconditional) {
exit();

}

public void exit() {
System.gc();
destroyApp(false);
notifyDestroyed();

}

¥

Kl 5: GameCanvas S5 CHg
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[} + 5550000 - DefaultColorPh

€l 6: GameCanvas 515 (¥R 15 i 4]
4.3 Sprite 28
4.3.1 Sprite & X
JRIIIRIE AR — AR AT L5 I MR o Tk IR 2 B0 AR AL S8 T — s

RIS, ORGSR . KR T LR S, Wy, B8, Weokd . SN HF
TR PR SEE
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®

B 7: KRS
REHUGU N, WARZHE G, XSiaah i -Gl R 2 11 10 2 0 1

FHTFPHS R B, SRR 2 1 4R 53 PR A on gl &, 3 28yt 2 Wy b sl A
P S s e 1) e b, S ] 2 R AR m ] AU (R T S R PR R

DOORO

8: KRS
BT R N 23R — AN S IUR ) S DU AN JE R s RS
4.3.2 Sprite RME RS
Sprite A7 — AN B 1R 18 pRAL:
o Sprite(Image image) — 1 E A~ 2l ) FRLTRE R
o Sprite(Sprite sprite) — F CLA K5 R B — BT IR R

o Sprite(Image image,int frameWidth,int frameHeight) — €)% —ANELL B i1 5)
AR R, frameWidth 45 R W5, frameHeight J2Hk5 R 1) 5 R

9: FeREH

ERE 8 H, KEEEANKE RS A TN MO T, B PR T8 2 160 %, 4
— T TE R e 32 B FE . BEAMUR) A B FIAE A 32 R BRI N TE A8 A
7], (HJEAE Rl —ANRE RS T A WA EAR R, S8t ZAH ] . 7 Sprite(Image
image,int frameWidth,int frameHeight)#41& p& 20, AN T3 ZLf e Wi /N4, sprite 284
ERER

4.3.3 8Bit, 16Bit &2 32Bit?

B R R R — M A I A B R i FE AR, R TR ENEE S A
RIEEAIG . KRN AR O, B D RFNMER, BRI
B, KARNE:

2bit P Eﬁ@;g ;Lﬁ
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2 bit 7 EOE 8. 164 24 A1 32 1), A LLEIRIIEE T

28=256 14

21°=65536 {11

2%=16777216 t4

2% =16777216 (0 F1—> 8 fryFM o Wik, o WIESLFr R — DD, ©F
XTEHPNEEZN TR BRZNEIERELE NGRS NS E L.

O o oo

2R, ATLUMXAUEH] 8 7% 3 (253 (1) ot 8 ALiks R, XA LA R
WA VAT SZ, EREGRI RS,

4.3. 4 K RAl4E

K RS A A EL A S i b 20 % FE D g, ELAN, KRG R BRI HE . RS
TR o B P AN HE RAT LR o ARSI T AN RS T o i AR A R, e nT L
IRETTH EBIN . SRR B JTT] S R Ius eph 1355wl
REMI 1 .

W2, QT ZEDRS RALFEE ? — B FATT AT LA Ta) ) Wr— K RIS 3 7 ER T
—ANAT A B Rk Sl

K] 10: KGR AHE

SEIBHE, RRRAE TR ik
o collidesWith(Image image,int x,int y,Boolean pixelLevel)
o collidesWith(Sprite sprite,Boolean pixedLevel)

I BT R, ARnT DURTIINRS R 5 H ek R s R R s Ol . S — AT
image 1 ki N\ A% B 1R bR B0 46 8 image MIALE, W x. y R BRI S A E A
(P2, PixelLevel /& —A™ boolean A5, true T R ZH AR, false FoHITEAL
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X (rectangle intersect) Aill. v LI i SO TEAS SCHE K ¥R e RSN (1) RS 40 72 B2
— K TEAE XA LU GO /NS TN — 28 o AN T] R T Al 42 v LAY BRAS 1%
XHPRS RAakfE, HEANEAZEHNZRRZNLE.

ZRERINMEI 2T — MR RMAIZEHR ZE 7 — MR RINAEH R ZHAL S
(RIS, iy FH R 7 252 P K R AR TEAS SR 5, 1 HLRE T 1) R/ J8 it 2 1]
BIBAERITE

XA = AT

o collidedWidth(TiledLayer tiledLayer,Boolean pixelLevel)

XA LS EPAS AL, ME— RS [ 2 Al I sk BT Al E R . TiledLayers
WA N — 5 el A

4. 3.5 R EMN

— LK D77k (paint) SRE/REGEING R, X T2 Graphics X4k sk
B, BI2h Graphics s& i —AN 2 A 4. 1 HTFHZSEAH setVisible(boolean)
iR 2: K 77, boolean 2y true.
4.3.6 KR PF

AJ LA BSR4 () — S8 Tk

o getFrameSequencelength()— & [FIi A %1 () 76 N5

o getFrame() — HX[RIMEBA S AP A BB KR 515, VERANE 2 A7 2 as Kl
0 nextFrame() — sl 2IMIBAF (1 R AN, AR S R f s N, RS S 2

H—Mi,
o prevFrame()—# 3l 2 EAZ H T AT, R ET RS AN, WSS 2 iR
Ja— M

o setFrame(int sequencelndex) —ZEMiA 71 F-5h ik B ANV R 5] 5 .
o setFrameSequence(int[] sequence) — Tl & .28 & XL i RA 471 o

X415 5% J2ME APl
4. 3.7 K REM

N A LA V0 R R 5 A2 A A I I8 AN I 1 B, Gn SR 22848 TicTacToe
X FPAAL AR A 1R B i ) ] PR kR, 37 BH BES FEAS E A ZIR) o AE AL R RORG R Al

AN SR (1715 55 BB v S LR (i xR 2855 R B W] IR . 48R, FEARER
SEMHIZEWI RGN R, IRTZR A s e BliEm,  LAE IR EAE I IR i
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KRR BB i 17 S RrE W R

B 11 BT EE R VS, B Sk R
4.3.8 K R A
47— SRR R0 T LUK RS R A 00 B . BiR AR . AR Hm it i

setTransform(transform) /7S5 . S80S pr L@ B &, A M BRI A 21
P AE

AT E pi
TRANS NONE
TRANS_MIRROR_ROT180
TRANS_MIRROR
TRANS_ROT180
TRANS MIRROR ROT270
TRANS ROT90
TRANS_ROT270
TRANS_MIRROR_ROT90

m

~Njo|o|hlw Nk o8
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& O

TRANS_NONE TRANS_ROTIS0
TRANS_MIRROR TRANS_MIRROR_ROT180
TRANS_ROTH TRANS MIRROR_ROTH

D Q

TRANS MIRROR_RGIZT) TRANS_RGIZI70

RN 5 KR A BEAL, J5RA e T DL, RS R ISR B
AU, (HAZ, getX()AT gety ()FRIik nl 5 2 A% R ks SRAHNS B 2c b A1 IO E

4.3. 9 FRMA

h T AEER T TSN R RN 2 R SRR BT T A B % 5 B e LA xR
i M ETE RS . EUG FCAIE 5 2 B bR AN RIS ASRE o R B, LA IR 4 b 2
BRAR EUZ I R SF RN, B jar SRR /N .
4.3.10 Sprite B4

NI AATE GameCanvas 143 IF S5 ik b ST 1K sprite ZRSEEl; ARAT LB TR S
LA RS R o 2o b AR BRS R IR Y AT B RS R 1 s s 1 0

Main Game Canvas with Sprites:

import javax.microedition.lcdui.*;
import javax.microedition.lcdui.game.*;

public class ExampleGameCanvas extends GameCanvas implements
Runnable {

private boolean isPlay; // Game Loop runs when isPlay is true

private long delay; // To give thread consistency

private int currentX, currentY; // To hold current position of the X'
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private int width; // To hold screen width

private int height; // To hold screen height
/I Sprites to be used

private Sprite sprite;
private Sprite nonTransparentSprite;

// Constructor and initialization
public ExampleGameCanvas() throws Exception {
super(true);
width = getWidth();
height = getHeight();
currentX = width / 2;
currentY = height / 2;
delay = 20;
/l Load Images to Sprites
Image image = Image.createlmage(*'/transparent.png");
sprite = new Sprite(image, 32, 32);
Image imageTemp = Image.createlmage("/nontransparent.png");
nonTransparentSprite = new Sprite(imageTemp, 32, 32);

}

// Automatically start thread for game loop
public void start() {

isPlay = true;
Thread t = new Thread(this);
t.start();
}
public void stop() {
isPlay = false;
}

// Main Game Loop
public void run() {
Graphics g = getGraphics();
while (isPlay == true) {
input();
drawScreen(g);
try {
Thread.sleep(delay);
} catch (InterruptedException ie) {

¥
¥
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¥

// Method to Handle User Inputs
private void input() {
int keyStates = getKeyStates();
sprite.setFrame(0);
/I Left
if ((keyStates & LEFT_PRESSED) !=0) {
currentX = Math.max(0, currentX - 1);
sprite.setFrame(1);
}
/Il Right
if ((keyStates & RIGHT_PRESSED) !=0)
if (currentX + 5 < width) {
currentX = Math.min(width, currentX + 1);
sprite.setFrame(3);
}
/' Up
if ((keyStates & UP_PRESSED) 1= 0) {
currentY = Math.max(0, currentY - 1);
sprite.setFrame(2);
}
// Down
if ((keyStates & DOWN_PRESSED) !=0)
if (currentY + 10 < height) {
currentY = Math.min(height, currentY + 1);
sprite.setFrame(4);

¥
¥

// Method to Display Graphics

private void drawScreen(Graphics g) {
g.setColor(0xFF0000);
g.fillRect(0, 0, getWidth(), getHeight());
g.setColor(0x0000ff);
/I display sprites
sprite.setPosition(currentX, currentY);
sprite.paint(g);
nonTransparentSprite.paint(g);
flushGraphics();

¥
¥

Main Midlet

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

public class ExampleGameSpriteMidlet extends MIDlet {
private Display display;

public void startApp() {

try {
display = Display.getDisplay(this);
ExampleGameCanvas gameCanvas

ExampleGameCanvas();

gameCanvas.start();
display.setCurrent(gameCanvas);

} catch (Exception ex) {
System.out.printin(ex);

}

}

public Display getDisplay() {
return display;

¥

public void pauseApp() {

¥

public void destroyApp(boolean unconditional) {
exit();

¥

public void exit() {
System.gc();
destroyApp(false);
notifyDestroyed();

¥

ks

new

12: Sprite SEAYEARAY
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Kl 13: Sprite &S (R0l 4548
4.3. 11 ¥78 Sprite 3K
T B2 gk Sprite 21 JLANJEA
L. =0 NN Sprite

2. XFPTAT I AR FRG R AL Sprite JEE RS
3. FRER
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B RORTL, ARSI sun 24 w1 SEALN T Sprite SRAAT IR I A W
RE I BIMRF AL WFE SRR Rk, TR MROCHEA A 38, WA 2E487K Sprite
FIFY e E N BI AR BT

HMESE, LRI RS, (2R RAAE e A ArRE
TEAE. B, BrsEEdioRs R (player sprite) 5S4 b A= dr. 4. WE. &
I3, MK R Cenemy sprite) WA o —LEREAE WX 43 e A& RFR BN IO . 2B &%
B PR R AT LA R 8 (R HE A A7 B AR AR R A2 FR o T8 3 7] DAL & 06 T A
R R AT RFAE R Sprite 2528, AR5, L kAR FES R T R B H MR
FEAEA A SRR 125

R SILE Sprite 2852, KR HEAE L. N A, ARSI R RA S
Yo 3 HEnT DMRS R RIS A AR, st e e RS T ). EESEHL SW.
SE. NW. NE XPUAT5 ), F5EIEHHL e SO R A S EE . BEARIXAUGE K 2R
SERR A AR BE, AR T ARFFARAD I, S, — BRI A O Sprite 282
— N ECIR IEFE

4.3.12 > HOH) Sprite 2

Wi Sprite ZE i T o P R IS REIN R IR 75K, fn] LE R4k K Layer 28,
B Y H O Sprite 28, 4R THE LIS AR A4 .

R AN THJE Sprite KR SERA R, kT DR 550K 2 55

import java.microedition.lcdui.*;

public class MySprite {
private Image image;
private int positionX;
private int positionY;
private int frameWidth;
private int frameHeight;
private int numFrames;
private int currentFrame;
private boolean visible;

public MySprite(Image image, int frameWidth, int frameHeight, int
numFrames) throws Exception {
this.image = image;
this.frameWidth = frameWidth;
this.frameHeight = frameHeight;
this.numFrames = numFrames;
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public int getX() {
return this.positionX;
}

public void setX(int positionX) {
this.positionX = positionX;
}

public int getY() {
return this.positionY;
}

public void setY (int positionY) {
this.positionY = positionY;
} /I Continue Your Code here

¥

4.3.13 Sprite AE[H

F gk AR RS 2t —al g, IR SR RN S — Bl T . IRZIFRHE
B BAT VRS SE IR R RE

I RIIE 2k 5
o http://www.arifeldman.com

o http://www.idevgames.com
o http://www.spriteworks.com

SR, ARSI R AT, T 2 B B S 4

ANk S R & Csprite artist), BiFR R EA/ESR (pixel
pusher). FRA]AES AR R B th G Bevh & IR e Tk s bt , B M 14
MR HE 100 H BAS R G ol HAE ARG R S, Rl a0 H 2 PR . 7534k 8 E B
W H I B — 2l Ay, S GIT s —E, ZARZWAMATA CrFEEE.

PRI RAS ) B B ER R . WERARIERIG—A> 2D AR HARE AN AL
AR Z I AIFE 7 S RG R IR E Z M CER, K2 — DA R HE, WARAK
HIN A A ZARKSy, Bl 28 LI ac g i bbidr. W Harm g
FE ), BEHE AR AT UEF ST PrEk, @RI aR G 8] — B A2
AHENEG, BRI SRl sIn,  #5 REH miie g MR K 5
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4.4 LayerManager 3§

4. 4.1 4R LayerManager

TEARTER] E—aATHE T sprite FIAREE, 48K, A0 CALE R —BE A
A IE—A> sprite, {HAE, el ? Fis8 b, FrA IR, o Lahme . Ha L&
B, AR T B SORAEN AR HE AR AR . IX it LayerManager £77E IR IA . it
% LayerManager R[4 8K, IXANEHIRE B IS ANE, e 32 B0 KA Z K
FRE QR TA R EE R . #a)iiskil, e H—m g Ty Aok ab B
FIG 2 Tl () S

A LLRE B2 0Py BIARE Ky 5 = ERR Ny Z %l

X= 4

2= 4
14: Z HhER

z #h EEZE BN 0 TG, 0 SR ZESEIER 7, di's NI E E R
B R E R ECE AL, LayerManager 23 #3506 BTG B 2 4w, 555
K JZ R S o X3 A AR FEUTE AR TP Bl 2 RS I A N B 1 )2 1R e
4. 4.2 W{AfF A LayerManager

append(Layer layer) >R n—ANK )2

LayerManager = new LayerManager();
LayerManager.append(layer);

Wt g | 5 F R RS B E ] Bl 7 75 getLayerAt(int index); 3R 43 24 A1
LayerManager 1 JZ S BuU# ] getSize(); #Bx—~EJE44 ] remove(Layer layer);
TEAfE R 55 A i ANy 2 I 11 JZE vl LUAE ] insert(Layer layer,int index) Jrvk; 5
AJ LA L paint(Graphics g, int x, int y) 7k oK 2

43



J2ME ¥k FF Kk —3EF MIDP2.0

4.4.3 BHE—

TR AR LU R, i HotEAMER LayerManager, AP S
Ay k. R, XEA—MEEEE SR IRE v setViewWindow(int x,int
y,int width,int height). ‘& L SCBFF I AT A X IR /N, m] DLE SR 7 iil—A ]
2o WIWTER R PR N R, RS TR I A

X

=9 H ATl 140X 140

T HHh: 256X 180
15: setViewWindow() J5 ¥ SZ 0 [ Dy B

SEHN L A IR 2 Y 1% & ——setViewWindow(55,20,140,140), i PN H
(55,20) X3 A 7 w030 B9 22 b A A G 3 AN 1S 5 20 B AR KR o S T A 20T
(140,140) M2 7 FH 7 A B 14D SE o 5 P56 R v 5 o L AR () A QB RABE SO 28 48 SIS L — o
4. 4.4 LayerManager JS5E4

Game Canvas using the LayerManager:

import javax.microedition.lcdui.*;
import javax.microedition.lcdui.game.*;

public class ExampleGameCanvas extends GameCanvas implements
Runnable {
private boolean isPlay; // Game Loop runs when isPlay is true
private long delay; // To give thread consistency
private int currentX, currentY; // To hold current position of the X'
private int width; // To hold screen width
private int height; // To hold screen height
/I Sprites to be used
private Sprite playerSprite;
private Sprite backgroundSprite;
Il Layer Manager

44



J2ME ik T —3F MIDP2.0

private LayerManager layerManager;

Il Constructor and initialization
public ExampleGameCanvas() throws Exception {
super(true);
width = getWidth();
height = getHeight();
currentX = width / 2;
currentY = height / 2;
delay = 20;
/l Load Images to Sprites
Image playerimage = Image.createlmage("/transparent.png");
playerSprite = new Sprite(playerlmage, 32, 32);

Image backgroundlmage = Image.createlmage(*'/background.png");

backgroundSprite = new Sprite(backgroundimage);
layerManager = new LayerManager();
layerManager.append(playerSprite);
layerManager.append(backgroundSprite);

¥

/l Automatically start thread for game loop
public void start() {

isPlay = true;
Thread t = new Thread(this);
t.start();
¥
public void stop() {
isPlay = false;
¥

// Main Game Loop
public void run() {
Graphics g = getGraphics();
while (isPlay == true) {
input();
drawScreen(g);
try {
Thread.sleep(delay);
} catch (InterruptedException ie) {
}
}
}

// Method to Handle User Inputs
private void input() {
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int keyStates = getKeyStates();

playerSprite.setFrame(0);

/I Left

if ((keyStates & LEFT_PRESSED) !=0) {
currentX = Math.max(0, currentX - 1);
playerSprite.setFrame(1);

}
/Il Right
if ((keyStates & RIGHT_PRESSED) !=0)
if (currentX + 5 < width) {
currentX = Math.min(width, currentX + 1);
playerSprite.setFrame(3);
}
/' Up

if ((keyStates & UP_PRESSED) 1= 0) {
currentY = Math.max(0, currentY - 1);
playerSprite.setFrame(2);
}
// Down
if ((keyStates & DOWN_PRESSED) != 0)
if (currentY + 10 < height) {
currentY = Math.min(height, currentY + 1);
playerSprite.setFrame(4);

¥
¥

// Method to Display Graphics

private void drawScreen(Graphics g) {
//g.setColor(0x00C000);
g.fillRect(0, 0, getWidth(), getHeight());
g.setColor(0x0000ff);
/[ updating player sprite position
playerSprite.setPosition(currentX, currentY);
/[ display all layers
layerManager.paint(g, 0, 0);
flushGraphics();

}

ks

Main Midlet:

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

public class ExampleLayerManagerMidlet extends MIDlet {
private Display display;
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public void startApp() {

try {
display = Display.getDisplay(this);
ExampleGameCanvas gameCanvas

ExampleGameCanvas();

gameCanvas.start();
display.setCurrent(gameCanvas);

} catch (Exception ex) {
System.out.printin(ex);

}

}

public Display getDisplay() {
return display;

¥

public void pauseApp() {

¥

public void destroyApp(boolean unconditional) {
exit();

¥

public void exit() {
System.gc();
destroyApp(false);
notifyDestroyed();

¥

ks

new
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[ + 5550002 - DefaulColo PRS-

MIDlet

K 16: LayerManager 25241 (A5l gk it
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17: {§H setViewWindow p& %511 LayerManager 285245 ({4540 28485 5%

BRI A E R setViewWindow pRETSEILRCA, T X Y AR (e
e JACHD [F) drawScreen J772:):

/IMethod to Display Graphics

private void drawScreen(Graphics g) {
g.setColor(Oxffffff);
g.fillRect(0, O, getWidth(), getHeight());
g.setColor(0x0000ff);
/[ updating player sprite position
playerSprite.setPosition(currentX,currentY);
/[ display all layers
layerManager.setViewWindow(55,20,140,140);
layerManager.paint(g,20,20);
flushGraphics();

¥

AL H setViewWindow J5v%, H 7 Al R IR AN 2 HEIAE B b m], dan SRARR 1Y
AT AR BRSO, T A paint J5 AR BEOEIE M IE . ZEAH AR T
VLD S AE R Gerb e, AN R X-4h: 20 25, Y-#ll: 20 %%, X A&
BT SR RN WM R, EAELY setViewWindow 1) i S BIRE T,
setViewWindow IS £EFHXTHEAN 1 S 22 AW =
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IUAEARAE D e A9 T R A7 22 [ N BE 22 560 P 1R B A5t il Rn] LS
gy, AR GONAF R A A

2] + 5550000 - DefaultColorR
MIDlet

P 18: A7 5 2 1 BB R DL A5 A 14
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4. 4.5 LayerManager KRS 5=

T 5 BRI AT L L DR A B I 2

AT (50, 20)

-3 F VAT 140X 140
TEK A 255180
K 19: REIME

EXAH 1, TR br g (50,200, & T a8 S X B i) “50” A
A, MTEEE RGN, H-ANASETEERDN: R, MRS R WA G,
BT EEK,

HIARES o T SEHL L D RERG vk, TR RS IURE R BB T, DLAE ST
KRS N ) AE B S St 1a) o458, 4200 N A B s A s, mH, R
HANT | B AAES, ERE T AL . 18R, IR DR A S ok oy Y
AT B REE BN TS 5t

Scrolling Game Canvas

import javax.microedition.lcdui.*;
import javax.microedition.lcdui.game.*;

public class ExampleGameCanvas extends GameCanvas implements
Runnable {

private boolean isPlay; // Game Loop runs when isPlay is true

private long delay; // To give thread consistency

private int width; // To hold screen width

private int height; // To hold screen height

private int scnX, scnY; // To hold screen starting viewpoint

/I Sprites to be used

Image backgroundimage;

private Sprite backgroundSprite;
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/l Layer Manager
private LayerManager layerManager;

I/ Constructor and initialization

public ExampleGameCanvas() throws Exception {
super(true);
width = getWidth();
height = getHeight();
scnX = 55;
scnY = 20;
delay = 20;
// Load Images to Sprites
backgroundimage = Image.createlmage("/background.png");
backgroundSprite = new Sprite(backgroundimage);
layerManager = new LayerManager();
layerManager.append(backgroundSprite);

¥

/l Automatically start thread for game loop
public void start() {

isPlay = true;
Thread t = new Thread(this);
t.start();
¥
public void stop() {
isPlay = false;
¥

// Main Game Loop
public void run() {
Graphics g = getGraphics();
while (isPlay == true) {
input();
drawScreen(g);
try {
Thread.sleep(delay);
} catch (InterruptedException ie) {

¥
ks
¥

// Method to Handle User Inputs
private void input() {
int keyStates = getKeyStates();
if (keyStates & LEFT_PRESSED) !=0) {

52




J2ME ik T —3F MIDP2.0

if (scnX -1>0)
scnX--;
}
if ((keyStates & RIGHT_PRESSED) !=0) {
if (scnX + 1 + 140 < backgroundIimage.getWidth())
scnX++;
}
}
/l Method to Display Graphics
private void drawScreen(Graphics g) {
//g.setColor(0x00C000);
g.setColor(Oxffffff);
g.fillRect(0, 0, getWidth(), getHeight());
g.setColor(0x0000ff);
/I display all layers
layerManager.setViewWindow(scnX, scnY, 140, 140);
layerManager.paint(g, 20, 20);
flushGraphics();
}

¥

Main Midlet

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

public class SimpleScrollingLayerManger extends MIDlet {
private Display display;

public void startApp() {

try {
display = Display.getDisplay(this);
ExampleGameCanvas gameCanvas

ExampleGameCanvas();

gameCanvas.start();
display.setCurrent(gameCanvas);

} catch (Exception ex) {
System.out.printin(ex);

}

new

}

public Display getDisplay() {
return display;
¥

public void pauseApp() {
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¥

public void destroyApp(boolean unconditional) {
exit();

}

public void exit() {
System.gc();
destroyApp(false);
notifyDestroyed();

}

5] + 5550000 - DefaultColarPh

MIDlet

20: fiiff] LayerManager S SEHLIKI 4 20 15 S ARl ]
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4.5 TiledLayer 2§

4.5.1 fF 4R TiledLayer 25?

TiledLayer »& game tHH &G — 8, URAEHBEA B XML, TiledLayer
JE F R A BRI BRI 1 S s 0L X I 58 6 e B Jl A XA oR lonT B SO
M SR E L, JF BT LE SR EATAE A e B S il A

K 21: TiledLayer 2524

e 21 w0, A LSRR VR RBUR 2 XU BER AL, g5 b, Rl BURR A
IR I3 i 1 6 Bl AN I DXCHk, - — IR I (Tile)

B 22 kiS4

T ARG #E 32X 32 R ZE 1), IXJ2 TiledLayer BRI BMEREAAT —A
BT, MN1JTEG, BZERA. AL MRASR, BISREA AT AT R {E . B
LA, HEGRAEIG G 1R S MEAAS, il al LA AR (R PR LB I A 8 HH R 1
KIS
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| z
t z 4

J 3
3 L 1]

- 0

23: fHERGI'SM TiledLayer

EB A AN R 5T XK, AAITIEL I 2R 5 i P A R D
o WERRGIMEN 0 MIZRZS G P RIS B eht 2 5 1, e LR BB 12 A
FRICHES L AIAE A O, AT RRIZAT IR AN 2 AEIXAN B0 P I A AT AT I A o

4.5.2 TiledLayer JSH)H 1 A%
ST —A TiledLayer S (1438 PR 2L
TiledLayer(int columns, int rows, Image image, int tileWidth, int tileHeight)

Columns A1 rows 43 7l 42 25 1 d & S T AL & WAL IR 5 BCRAT 0 image & TR
B o) I 22 5 |5 1 B A e JT A 1 14 ; tileWidth AT tileHeight 245N & I (1) o5
FERTK

4.5.3 TiledLayer AbFH

e B — > 4R o T A 1) B A5 A 1 B e A% A A setCell(int col, int row, int
tilelndex) /772, 1 col A1 row JE L7 F UG IIALKR, tilelndex SRS FH RN UG 1% o

76 M aE R A S AR R e B S WG A AR BN AR B g R, — A
setStaticTileSet(Image image, int tileWidth,tileHeight) sk . &0 538 i f% 4 5 i ak &
SR BE 5 T 2 WG, A BRI BTSN BEA SR SR A8 (1
Wil B LY S R R B B0 5 (U e 2L, DU SRR R 40 B s R AR 1) G B A 1Y)
ROIAWE A 0, 10 HL3h A WAL K7 4k A 552

REUSE IRy S TR B 70 5 X A e () B e A%, T LU AT fileCells( int col, int row,
int numCols, int numRows, int tileIndex) p&%L. AR E T e X8 2 _E A
(R TCRE T AE AT AIEL . A5 PSS 808 SO S S AT R 718 s —
A ZAE REICE B0 BE D I A 1) 2= 5
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4.5.4 TiledLayer E7~

A e R G —FF, mTLLE A paint 779, B03E A LayerManager 25k
R TiledLayer Z5K P 7%

4,5.5 K& 2410 TiledLayer KRR
T e 44 0 R (R 3 A A (4 TiledLayer 2 (45 6L (4 bR 4L -

getCell(int col,int row)
getCellHeight()
getCellWidth()
getColumns()
getRows()

4.5. 6 ZhAKI BITH

TiledLayer Z&n] DASS A sl A KINGRE 10D BE,  BhaSMRe R 5 HMER R .
AN IR I I B S O IR A AT 21K, X A8 FATTr] LUR A 5 b
LA HOCIBR R S W R AT B A SIS P OH o IXFPEOAR AT BU R A 11 sl i
AKIFINTE B = I EER RGN K - BR 2 _BRISER 57k, R IeAy
Eﬁf{lﬁﬁiﬂ%iﬁkzﬂ?‘&ijﬁ%.

Oo0ooano

o createAnimatedTile(int staticTilelndex) — i il F & W% 25 | B — AN B 5
AL IR P SR RES R T BOANL S — A ES e (RS
o 0.

o getAnimatedTile(int animatedTileIndex) — i il &% 546 2 5) A& Nk

o setAnimatedtile(int animatedTilelndex, int staticTilelndex) — K — A sh 25 Witk
BERE SR ARG L

4.5. 7 BB 3L TiledLayer FESE4H

GameCanvas Source Code:

import javax.microedition.lcdui.*;
import javax.microedition.lcdui.game.*;

public class ExampleGameCanvas extends GameCanvas implements
Runnable {

private boolean isPlay; // Game Loop runs when isPlay is true

private long delay; // To give thread consistency

private int width; // To hold screen width

private int height; // To hold screen height

/l Layer Manager
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private LayerManager layerManager;

/l TiledLayer
private TiledLayer tiledBackground;

// Constructor and initialization

public ExampleGameCanvas() throws Exception {
super(true);
width = getWidth();
height = getHeight();
delay = 20;
tiledBackground = initBackground();
layerManager = new LayerManager();
layerManager.append(tiledBackground);

}

// Automatically start thread for game loop
public void start() {

isPlay = true;
Thread t = new Thread(this);
t.start();
}
public void stop() {
isPlay = false;
}

// Main Game Loop
public void run() {
Graphics g = getGraphics();
while (isPlay == true) {
input();
drawScreen(g);
try {
Thread.sleep(delay);
} catch (InterruptedException ie) {

¥
¥
¥

// Method to Handle User Inputs
private void input() {

/I no inputs
}
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/l Method to Display Graphics

private void drawScreen(Graphics g) {
g.setColor(Oxffffff);
g.fillRect(0, 0, getWidth(), getHeight());
g.setColor(0x0000ff);
layerManager.paint(g, 0, 0);
flushGraphics();

}

private TiledLayer initBackground() throws Exception {
Image tilelmages = Image.createlmage("/tiles.png");

TiledLayer tiledLayer = new TiledLayer(10, 10, tilelmages, 32, 32);
intfmap={5,1,1,4,1,1,1,1,1,6,5,1,3,1,1,3,1, 1, 1,
6,51,2,1,1,2,1,1,1,6,5/1,2,3,1,2,1,1,1, 6,
51,4,2,1,2,1,1,1,6,5,1,1,4,1,2,1,1,1,6, 5,
1,1,1,1,4/1,1,1,6,5,1,1,1,1,1,1,1,1,6,5, 1,
1,1,11,1,1,1,6,5/1,1,1,1,1,1,1,1,6 };
for (inti =0; i <map.length; i++) {
int column =1 % 10;
int row = (i - column) / 10;
tiledLayer.setCell(column, row, mapli]);
}
return tiledLayer;
¥
}
Main Midlet Source Code:
import javax.microedition.midlet.*;
import javax.microedition.lcdui.*;
public class ExampleTiledLayer extends MIDlet {
private Display display;
public void startApp() {
try {
display = Display.getDisplay(this);
ExampleGameCanvas gameCanvas = new

ExampleGameCanvas();
gameCanvas.start();
display.setCurrent(gameCanvas);
} catch (Exception ex) {
System.out.printin(ex);
}

¥
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public Display getDisplay() {
return display;
¥

public void pauseApp() {
¥

public void destroyApp(boolean unconditional) {
exit();
¥

public void exit() {
System.gc();
destroyApp(false);
notifyDestroyed();

}

¥
B AR S -

L 21,
4. 5.8 BEBANIER) TiledLayer FESL4H)

XA S T BN (S, BRI Sh AW I A A A b Y,
EXIFAGE A, R i A Sl A e (1 2B et 7

GameCanvas Source Code:

import javax.microedition.lcdui.*;
import javax.microedition.lcdui.game.*;

public class ExampleGameCanvas extends GameCanvas implements
Runnable {

private boolean isPlay; // Game Loop runs when isPlay is true

private long delay; // To give thread consistency

private int currentX, currentY; // To hold current position of the X'

private int width; // To hold screen width

private int height; // To hold screen height

/l Layer Manager

private LayerManager layerManager;

/[ TiledLayer

private TiledLayer tiledBackground;

/l Flag to indicate tile switch

private boolean switchTile;
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// To hold the animated tile index
private int animatedldx;

I/ Constructor and initialization

public ExampleGameCanvas() throws Exception {
super(true);
width = getWidth();
height = getHeight();
currentX = width / 2;
currentY = height / 2;
delay = 20;
tiledBackground = initBackground();
layerManager = new LayerManager();
layerManager.append(tiledBackground);

¥

/l Automatically start thread for game loop
public void start() {

isPlay = true;
Thread t = new Thread(this);
t.start();
}
public void stop() {
isPlay = false;
¥

// Main Game Loop
public void run() {
Graphics g = getGraphics();
while (isPlay == true) {
input();
drawScreen(g);
try {
Thread.sleep(delay);
} catch (InterruptedException ie) {
}
}
}

// Method to Handle User Inputs
private void input() {

/I no inputs
¥

// Method to Display Graphics
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private void drawScreen(Graphics g) {
g.setColor(Oxffffff);
g.fillRect(0, O, getWidth(), getHeight());
g.setColor(0x0000ff);
/I Determine which tile to show
if (switchTile) {
tiledBackground.setAnimatedTile(animatedldx, 3);

}else {
tiledBackground.setAnimatedTile(animatedldx, 4);
}

/I Set tile file to opposite boolean value
switchTile = IswitchTile;
layerManager.paint(g, 0, 0);
flushGraphics();

}

private TiledLayer initBackground() throws Exception {
Image tilelmages = Image.createlmage("/tiles.png");
TiledLayer tiledLayer = new TiledLayer(10, 10, tilelmages, 32, 32);

int[fmap={5,1,1,4,1,1,1,1,1,6,5,1,3,1,1,3,1, 1,1,
6,5121,1,21116,5123121,1,1,6,
51,4,2,1,2,1,1,1,6,5,1,1,4,1,2,1,1,1,6,5,
1,1,1,1,4,1,1,1,6,5,1,1,1,1,1,1,1,1,6,5, 1,
1,1,1,1,1,1,1,6,5,1,1,1,1,1,1,1,1,6 };

for (inti =0; i <map.length; i++) {

int column =1 % 10;
int row = (i - column) / 10;
tiledLayer.setCell(column, row, mapli]);
}
/I Created animate tile and hold animated tile index
animatedldx = tiledLayer.createAnimatedTile(5);
/I Set Cell with animated tile index
tiledLayer.setCell(1, 1, animatedldx);
return tiledLayer;

}

ks

Main Midlet Source Code:

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

public class ExampleTiledLayerAnimated extends MIDlet {
private Display display;

public void startApp() {
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try {
display = Display.getDisplay(this);
ExampleGameCanvas gameCanvas

ExampleGameCanvas();

gameCanvas.start();
display.setCurrent(gameCanvas);

} catch (Exception ex) {
System.out.printin(ex);

}

}

public Display getDisplay() {
return display;

¥

public void pauseApp() {

¥

public void destroyApp(boolean unconditional) {
exit();

¥

public void exit() {
System.gc();
destroyApp(false);
notifyDestroyed();

¥

ks

new
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BHE HEAR
5.1 W&

UARAT ST RO A AL IR B W R, sl SRk, oy 2 T B S
WRRELL o — DN THERAER A BN 2 1 5 A G I SR B N 7 . AREA S
VEAI R BT T P B R, IR VR R R AU AN, T e i
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AR BT JI2ME TR A SRR
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FARRVUZ € /NI A . 2800 R B, RO 0 21/ s 1 1000 A7,
(F£ 2ME JT AR EL L 1) ARE AN SAE N URR & EE N
BT AEARW P& =R IInEUE 1R &2 1.000, 448 i J2ME AN
SRR 7R 9 1000, Jir LG BEEREA /N UG INAL B o AT, SRR I TF A I
R KA R BB S A 7 i S AR R

2245 Fel) 5423, [FII s NS AT .
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PUERTLLE O AN E i80S, BB MM E NP RIS, %, [k
NS I DIC I S VR a] o i — 2EAT DRSS B % -

o http://bearlib.sourceforge.net
o http://home.rochester.rr.com/ohommes/MathFP
o http://henson.newmail.ru/j2me/Float.htm

AEERECT IR, PRt VR Bl I R AR R IR mis R . AR, AERR
F S TT R (1032 ) N (K3 » 18 2 ARG AL T FBOAS UCSE A3 T A A
w2 i, USRI BRI DIRERI LB, L EH GRS, A3 VFR
EA L 17 8] o

5.3 F:fii = A R AR R 3)

B4, ARATLYRE siny cos. tan, {HUESEIMAHEY RIS (e S8E8) ki
=M EaHEIhRe, BHACRSHEK. EARMIEMEEREN T, XE%E
EREARHT, (HE, ZERBSNEARAUR, T B4 K/ANMWRRE], & X 16 N7 I 8)
st v DUERS RAE AT 1 P R 5. X8y [m) nl DR E S 5, At e —A
EHRRT, NRIE TSN AR EUE. R, BAVMEH € AR R
= REUE, W sin(22.5%)=0.383, & nEK RN 383, I E A4 2D Ak
PR 2D K RARH, 35 B0 MG AT B G RBEAZ I S

s Sin(“N{i X 1000) Cos(7Nit{E X 1000)
0/360 0 1000
225 383 924
45 707 707
67.5 924 383
90 1000 0
112.5 924 -383
135 707 -707
157.5 383 -924
180 0 -1000
202.5 -383 -924
225 -707 -707
2475 -924 -383
270 -1000 0
292.5 -924 383
315 -707 707
360 0 1000
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5.4 ¥5 R %5 L]
5.4.1 Graphics Credit
LEVHESZW 2 07, NS L 2 Ari Feldman, b 4 EGPL (General

Public License) F&kAi TIRZ KR, LA 3Ari Feldmanfh ks R 115 BiG &%
fb A N XAk http://www.arifeldman.com.

5.4.2 MLEERE

FEGI T, —ANRRS R——H 5, BRI IR AR, T LGE R B
HDEE LB E N TIBEIANI S CNIE 2 T
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5.4.3 B8 E R

68



J2ME ik T —3F MIDP2.0

5.4.4 2D ¥

69



J2ME ¥k FF Kk —3EF MIDP2.0

=% Eliminator 2Z 4

> e

> Ja Bl T

> RS R

> AL

> WA A E ek
> I (G350
> DL 5

> Yyl

> RN ¥

> 2Pt (Boss)

> T E

70



J2ME ¥k FF Kk —3EF MIDP2.0

H7NE Eliminator: N4

6.1 fiffid

FERG 5 ) — L83 A JRA R 2 20— AN IR BN i xR, EEH e B
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SRRy o AETZBRRE R 3 RIRE Bh B o FIN R BRI ARBEA T 38 2 (14
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ACRSIE & R SR A2, JF B DCOSHR AT BUS I B2 vE . A
AN RE T T3 R o

6.2 T Ef#

X HAF FSun 2y 7 (IWTK2. 0 (J2ME Wireless Toolkit version 2.0), ‘X {ETH YR 5
[1ITiledLayer G —%E i) 8, Nokialf)J2METT R ALXASNT ledLayer kb3 15 54 4k
K, EEFERE A HNokiaf R . fEARTAIE RS, Pl Sund w8 KA
WIK L2 i vk 13X 28 i) 7

6.3 fA] 48 K xRt IR

Wik A F K. Eliminator, ‘B &L TRaidenm1942 1) % H IR S IF 5T AR,
WA ) E BRI T

ST T ledLayer JEHE SUUTF LI 1) =20 0%+~

KR IFARHA —AEPE (BOSS)

AR . (e

EFzIEER =

Tt CRHBE 25 [R5 )
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H-HE Eliminator: J#X% S 30 1E H

7.1 kiR

JE )y A 5 S B R A, RN ST R L. B AR B AN 2
A, AR ERIN THARAIW G Sy e e a2 L AREE AFNEME
PRAE o

Ja s A LU ALer t2K MR s 2B i, A L4 & timerd Ml canvas2R g il JH 5l
W T o s T SRR TR, — o =R, ZER AR A Sl i i
JET5RT DA nT DLk e sl A 7 R RN AR T S R
7.2 YRS

X HBAEH T TimerZEMCanvesds, Wil A EGFNEHIEH T 54— 1% K
CountDownfJ2&. CountDownZ&r] LLEE & N H B AR SR KT A, WIFT E5 = IR
T XBACE AR SIS R, (HEAFYH .

MR, JBEEHA G EATME X, Ui EERMidlet A G H. A
SR EE I — .

SplashScreen.java

import java.util. Timer;
import javax.microedition.lcdui.*;

public final class SplashScreen extends Canvas {
private Display display;
private Displayable next;
private Timer timer;
private Image image;
private int dismissTime;

public SplashScreen(Display display, Displayable next, Image image,
int dismissTime) {
timer = new Timer();
this.display = display;
this.next = next;
this.image = image;
this.dismissTime = dismissTime;
display.setCurrent(this);
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static void access(SplashScreen splashScreen) {
splashScreen.dismiss();

}

private void dismiss() {
timer.cancel();
display.setCurrent(next);

}

protected void keyPressed(int keyCode) {
dismiss();

}

protected void paint(Graphics g) {
g.setColor(OX00FFFFFF);
g.fillRect(0, 0, getWidth(), getHeight());
g.setColor(0x00000000);
g.drawlmage(image, getWidth() / 2, getHeight() / 2 - 5, 3);

}

protected void pointerPressed(int X, int y) {
dismiss();

}

protected void showNotify() {
if (dismissTime > 0)
timer.schedule(new CountDown(this), dismissTime);

}

ks

CountDown.java

import java.util. TimerTask;

class CountDown extends TimerTask {
private final SplashScreen splashScreen;

CountDown(SplashScreen splashScreen) {
this.splashScreen = splashScreen;

}

public void run() {
SplashScreen.access(this.splashScreen);
}

¥
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JE B T A

[E] + 5550000 - DefaultColarBh
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% J\E Eliminator: JixX R
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FhA T A YRAY

import javax.microedition.lcdui.*;

public class MainMenuScreen extends List implements CommandL.istener {
private Eliminator midlet;

private.  Command selectCommand = new Command("Select",
Command.ITEM, 1);
private.  Command exitCommand = new Command("Exit",

Command.EXIT, 1);
private Alert alert;

public MainMenuScreen(Eliminator midlet) {
super("Eliminator”, Choice.IMPLICIT);
this.midlet = midlet;
append("New Game", null);
append(“Settings"”, null);
append("High Scores", null);
append(""Help", null);
append("About", null);
addCommand(exitCommand);
addCommand(selectCommand);
setCommandListener(this);

¥

public void commandAction(Command c, Displayable d) {
if (c == exitCommand) {
midlet.mainMenuScreenQuit();

return;

} else if (¢ == selectCommand) {
processMenu();
return;

}else {
processMenu();
return;

}

}
private void processMenu() {
try {

List down = (List) midlet.display.getCurrent();
switch (down.getSelectedindex()) {
case O:
scnNewGame();
break;
case 1:
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}

scnSettings();
break;

case 2:
scnHighScores();
break;

case 3:
scnHelp();
break;

case 4:
scnAbout();
break;

g

} catch (Exception ex) {
// Proper Error Handling should be done here
System.out.printIn(“processMenu::" + ex);

¥

private void scnNewGame() {

}

midlet.mainMenuScreenShow(null);

private void scnSettings() {

}

alert = new Alert("Settings"”, "Settings.......", null, null);
alert.setTimeout(Alert. FOREVER);
alert.setType(AlertType.INFO);
midlet.mainMenuScreenShow(alert);

private void scnHighScores() {

}

alert = new Alert("High Scores", "High Scores....... ", null, null);
alert.setTimeout(Alert. FOREVER);
alert.setType(AlertType.INFO);
midlet.mainMenuScreenShow(alert);

private void scnHelp() {

}

alert = new Alert("Help", "Help.................... ", null, null);
alert.setTimeout(Alert. FOREVER);
alert.setType(AlertType.INFO);
midlet.mainMenuScreenShow(alert);

private void scnAbout() {

alert = new Alert("About”, "Eliminator\nVersion 1.0.0\nby Jason
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Lam",
null, null);
alert.setTimeout(Alert. FOREVER);
alert.setType(AlertType.INFO);
midlet.mainMenuScreenShow(alert);
}
}
Main Midlet J54RA5

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

public class Eliminator extends MIDlet {
protected Display display;
private Image splashLogo;
private boolean isSplash = true;
MainMenuScreen mainMenuScreen;

public Eliminator() {
}

public void startApp() {
display = Display.getDisplay(this);
mainMenuScreen = new MainMenuScreen(this);
if (isSplash) {
isSplash = false;
try {
splashLogo = Image.createlmage("/splash.png");
new SplashScreen(display, mainMenuScreen, splashLogo,

3000);
} catch (Exception ex) {
mainMenuScreenShow(null);

¥

}else {
mainMenuScreenShow(null);

}

¥

public Display getDisplay() {
return display;
¥

public void pauseApp() {
¥
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public void destroyApp(boolean unconditional) {
System.gc();
notifyDestroyed();

}

private Image createlmage(String filename) {
Image image = null;
try {
image = Image.createlmage(filename);
} catch (Exception e) {
}

return image;

¥

public void mainMenuScreenShow(Alert alert) {
if (alert == null)
display.setCurrent(mainMenuScreen);
else
display.setCurrent(alert, mainMenuScreen);

}

public void mainMenuScreenQuit() {
destroyApp(true);

¥

Main Midletif Ml B i, #8136 i biAe o, XA N1 @& 79097
SN .. KAl g E R LR A
public void mainMenuScreenShow(Alert alert) {

if (alert==null)

display.setCurrent(mainMenuScreen);

else

display.setCurrent(alert,mainMenuScreen);

}

WA AN EILS B

public void mainMenuScreenShow() {
display.setCurrent(alert,mainMenuScreen);

}

X HLRaler t R AL AERE 17 T — N BEAERTAUE s — 4 E B Zhfg; Bl LU
AP RREAT R IRAL B, Biltn, SRR, AR NI I I B R
AT, W] BLE S — AN RS BRI R B 325

80



J2ME ¥k FF Kk —3EF MIDP2.0

FAF AR

2] +5550000 - DefaultColarPh
MIDIet

| +5550000 - Def.

liminator
ersion 1.0.0
v Jason Lam

K26: FEA 52 g bt

81



J2ME ¥k FF Kk —3EF MIDP2.0

8.4 W EFIRAM FERAE

EX—1, ATH CormW -5 ¥ T &5 7/ High Scores, #HHelp. KT About
JFORIALer tid B &' Set tings{fH T B L st K WoR AN T8 1 Sk i
Game OverWJEAL 5 73 e T 3 B ¥ =K FL I f¥) GameCanvas

BN A2 RE B, AR T B 585, AW I H bR SRR PR
Eliminatoryif XM it 1 HIX Mg b T LR AR BUS ek it rh . h
E2 8 TR RN S R B s

i ™

Splash
Scrwen

\_v_l

-

Mew Gammme

Swettings
High Scere
Help 4
Abaut
L Exit Selectd
- a -
Ganwe souinge High Scores Help About
{ In Play Made ) Dirfleulty JL 100 Bame Sony Eitminaror
Gontrola St . w0 Veraion 1.0.0
My dasnon [ am

Game over
Eestan Game
High Scara
Main Manu

JL 10
.o Back aﬂmﬂ Back Rog Back

ﬁl]b Mq‘lhl]ﬁ

' ;: Ewit '

B27: A5 7R R R E R

Aelect

Exit

R RN S B S SRR A B

82



J2ME ik T —3F MIDP2.0

% Midlet JEAH:

}

3000);

¥

¥

}

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

public class Eliminator extends MIDlet {
protected Display display;
private Image splashLogo;
private boolean isSplash = true;
private MainMenuScreen mainMenuScreen;
private SettingsScreen settingsScreen;
private HighScoreScreen highScoreScreen;
private HelpScreen helpScreen;
private AboutScreen aboutScreen;

public Eliminator() {

public void startApp() {

display = Display.getDisplay(this);
mainMenuScreen = new MainMenuScreen(this);
settingsScreen = new SettingsScreen(this);
highScoreScreen = new HighScoreScreen(this);
helpScreen = new HelpScreen(this);
aboutScreen = new AboutScreen(this);
if (isSplash) {
isSplash = false;
try {
splashLogo = Image.createlmage("/splash.png");
new SplashScreen(display, mainMenuScreen, splashLogo,

} catch (Exception ex) {
mainMenuScreenShow();
}
}else {
mainMenuScreenShow();
}

public Display getDisplay() {

return display;

public void pauseApp() {
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public void destroyApp(boolean unconditional) {
System.gc();
notifyDestroyed();

}

private Image createlmage(String filename) {
Image image = null;
try {
image = Image.createlmage(filename);
} catch (Exception e) {
}

return image;

¥

public void mainMenuScreenShow() {
display.setCurrent(mainMenuScreen);

¥

public void settingsScreenShow() {
display.setCurrent(settingsScreen);

¥

public void highScoreScreenShow() {
display.setCurrent(highScoreScreen);

}

public void helpScreenShow() {
display.setCurrent(helpScreen);

}

public void aboutScreenShow() {
display.setCurrent(aboutScreen);

}
public void mainMenuScreenQuit() {
destroyApp(true);
}
AL TR R FYRACAD

import javax.microedition.lcdui.*;

public class MainMenuScreen extends List implements CommandListener {
private Eliminator midlet;
private  Command selectCommand = new Command("Select",
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Command.ITEM, 1);
private.  Command exitCommand = new Command("Exit",
Command.EXIT, 1);

public MainMenuScreen(Eliminator midlet) {
super(“Eliminator", Choice.IMPLICIT);
this.midlet = midlet;
append("New Game", null);
append("Settings", null);
append(""High Scores”, null);
append("Help", null);
append("About", null);
addCommand(exitCommand);
addCommand(selectCommand);
setCommandListener(this);

}

public void commandAction(Command c, Displayable d) {
if (c == exitCommand) {
midlet.mainMenuScreenQuit();
} else if (¢ == selectCommand) {

processMenu();
}else {
processMenu();
¥
private void processMenu() {
try {

List down = (List) midlet.display.getCurrent();
switch (down.getSelectedindex()) {
case O:
scnNewGame();
break;
case 1.
scnSettings();
break;
case 2:
scnHighScore();
break;
case 3:
scnHelp();
break;
case 4:
scnAbout();
break;
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:

} catch (Exception ex) {
// Proper Error Handling should be done here
System.out.printIn(“processMenu::" + ex);

¥
¥

private void scnNewGame() {
midlet.mainMenuScreenShow();

¥

private void scnSettings() {
midlet.settingsScreenShow();

¥

private void scnHighScore() {
midlet.highScoreScreenShow();

¥

private void scnHelp() {
midlet.helpScreenShow();

}

private void scnAbout() {
midlet.aboutScreenShow();

}

ks

“EE” i ERAS

import javax.microedition.lcdui.*;

public class SettingsScreen extends List implements CommandListener {

private Eliminator midlet;

private.  Command backCommand
Command.BACK, 1);

private.  Command selectCommand
Command.SCREEN, 1);

new Command("Back",

new Command(*"Select",

public SettingsScreen(Eliminator midlet) {
super(*Settings”, Choice.IMPLICIT);
append("Difficulty", null);
append("*Controls™, null);
this.midlet = midlet;
addCommand(backCommand);
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addCommand(selectCommand);
setCommandListener(this);

¥

public void commandAction(Command c, Displayable d) {
if (c == backCommand) {
midlet.mainMenuScreenShow();
} else if (c == selectCommand) {
processMenu();

}else {

processMenu();

¥

private void processMenu() {
try {
List down = (List) midlet.display.getCurrent();
switch (down.getSelectedindex()) {
case O:
setDifficulty();
break;
case 1:
setControls();
break;

.

} catch (Exception ex) {
I/ Proper Error Handling should be done here
System.out.printin(“processMenu::" + ex);
}
}

private void setDifficulty() {
System.out.printIn("Difficutly Settings Not Implemented Yet");
}

private void setControls() {
System.out.printIn("Controls Settings Not Implemented Yet");
}

ks

“BEa” SR

import javax.microedition.lcdui.*;

public class HighScoreScreen extends Form implements CommandL.istener {

87



J2ME ik T —3F MIDP2.0

private Eliminator midlet;

private.  Command backCommand = new Command("Back",
Command.BACK, 1);
private.  Command resetCommand = new Command("Rest",

Command.SCREEN, 1);

public HighScoreScreen(Eliminator midlet) {

super(*"High Score™);

this.midlet = midlet;

Stringltem stringltem = new Stringltem(null, "JL 100\nJL 50\nJL
10%);

append(stringltem);

addCommand(backCommand);

addCommand(resetCommand);

setCommandListener(this);

}

public void commandAction(Command c, Displayable d) {
if (c == backCommand) {
midlet.mainMenuScreenShow();
return;
}
if (c == resetCommand) {
// not implemented yet
System.out.printin(Reset High Scores Not Implemented Yet");
}
}

¥
“HEBh” IR KIEACED

import javax.microedition.lcdui.*;

public class HelpScreen extends Form implements CommandListener {
private Eliminator midlet;

private.  Command backCommand = new Command("Back",
Command.BACK, 1);

public HelpScreen(Eliminator midlet) {
super("Help™);
this.midlet = midlet;
Stringltem stringltem = new Stringltem(
null,
"It is the year 3023, many things have changed over the years "
+ "including the Great Migration to Earth II. "
+ "But the one thing that hasn't changed is the struggle for "
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+ "Power and Wealth. You are one the last remaning hopes "

+ "to defend Earth Il from total dominance by Evil Ruler named "
+ "Zikron. You mission is to eliminate Zikron and his "

+ "minions from the face of the Earth I11");

append(stringltem);

addCommand(backCommand);

setCommandListener(this);

}

public void commandAction(Command c, Displayable d) {
if (c == backCommand) {
midlet.mainMenuScreenShow();
return;

¥
¥

¥

“RT” Fm ) EARS

import javax.microedition.lcdui.*;

public class AboutScreen extends Form implements CommandL.istener {
private Eliminator midlet;
private.  Command backCommand = new Command("Back",
Command.BACK, 1);

public AboutScreen(Eliminator midlet) {
super("About™);
this.midlet = midlet;
Stringltem stringltem = new Stringltem(null,

"Eliminator\n\ersion 1.0.0\nBy Jason Lam");

append(stringltem);
addCommand(backCommand);
setCommandListener(this);

¥

public void commandAction(Command c, Displayable d) {
if (c == backCommand) {
midlet.mainMenuScreenShow();
return;
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¥ L2 Eliminator: 5 Ab3
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Alert 7 EFEARY:

protected void showErrorMsg(String alertMsg) {
it (alertMsg == null || CONST_DEBUG == false) {
alertMsg = "Error Starting EIminator, may or may not function
correctly. Please contact support.”;
}
alert =new Alert("Eliminator ERROR",alertMsg,null,null);
alert.setTimeout(Alert. FOREVER);
alert.setType(AlertType.ERROR);
this.mainMenuScreenShow(alert);

¥
3 H BT IR

protected void mainMenuScreenShow(Alert alert) {
if (alert==null)
display.setCurrent(mainMenuScreen);
else
display.setCurrent(alert,mainMenuScreen);

¥

ShowErrorMsg 7771 [FJCONST DEBUG==falset4 T-— ANk, © AT AL
FEACREFE A R € I R AR R, AT ™ S iy, ] DU e 5 oA 2R A RN AN A
—BHIE R, M8, R mEE M A R R, R
X — R IR TT R e, B T NI R 188 i Bl AR P I =
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72 H L AR AR U5

A, Fisplash. png N TFESCAEHFBR, MR 1R E B

&} + 5550000 - DefaultColorPl
MIDNek

liminator ERROR.

rrar Starting Elminator, may or may
ot function correctly. Please
ontact support.

29: Eliminator HEUES 15 AL 28 % 5F
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B+ Eliminator: % EMESICF
10.1 BBk

TG B RA SAUD 2 Bk — L AT WS, SRR IR BE . #5H
BEE R R 4310 3K o IX L HR T BERE A A7 i, B TF Z0 B B A 48 (Record Management
System, RMS) JSZ#F. WIRARANENRRMS, 75 75 4k 28 (5 132 A 25 () 38 4% 34 20 2 Rif 5 1)
BErmsAH I TR .

BEE A =01 S BATAEAE A A e S ). T sl L, kil e L —
ANET: TR B B, Wi, & ESetting T HDifricul tyMAuto
FirefR&Difficul tyMControls.

Ve RIS B 1, BATEE T BRI, RIE ST, R
BN IR I, T4 25 AR SRR PR AT R R SR R B e
R T B TRRE, ke84 1 3 35 (R A TMEN R A, AN 75 ST %
H— ORI R, BLL, UL H T RS2 4 I Zhis s,

10.2 RMS $(iE 4544

& ESet t ingffIAF RO PSSR 7 BLA sl —Md = (7).

b HmRa {E B
i Integer 1. 2. 3 | 1=, 2=, 3=WHx
Hahi it | Integer 1. 0 1=7F)3, 0=k
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10.3 ¥ & Settings Fl& 4>t 3% High Score it

Base RIS

m=MHame : String

record $tore : Record Stone

<4pregte x> BaseRMS{msName: String))
openll ; woid

close) @ woid

get Record Store) @ woid

get BhdS Mame) : String

foad'Catag) - woid

create DefauitDatal) ; void

wadate Dataf) - vl

.l:‘:'l. ¥

Scone =
Settings

names : Strin
al difficutty : int

values : int]] autoFire : int

<<cregter > Score(mmsMame: String)

<4gregte > SettingsimmsName: String)
initalues) : void

load Setting=) : woid

gt Difficubty () : int

getAuto Fired) :int

update Settings(dif ficulty : int, autaFine: int’ ; woid
load Oatac) : woid

cregte Defautt Data) ; woid

update Datad) : waid

load Score=() @ woid

gethaluesC) int[]

get Names() ; String[]

reset()  waid

updateScores(score: int,name: Sting) : woid

i=High Scorefscore: int) : boolean

load Oataly : waid
create Default Datal) : waoid
updateDataly ; woid

K30: SettingsFlHigh ScorefJUMLZE

PR A9 15 R v 0 I SR AP AE S L D RE, P DA G2 5 BRI i E ik . MY
AJ DL Sy o BIRMS #7285 thn] DAAE e I H rh B R R A lhn, e
— AP BSet tings, RTTEAT) HJE 2 Nl BaseRMSZE M Scoreds, MmAE
AU FHSet tingsZs o XM A TAEA R L e AL Fade T, it aise 4
B Bt g g At

BRI =28, BORAE IS ] LUE R S b S BLIT A ZhAg. (H2 IR
YD A A S AR ORE P 1 B 5 T e P (B

10.4 JRACHS

XHERINT =AH1025: BaseRMS.java. Score.java Al Settings.java, [F] 8T
1if i Settings Fl1Score B it Xf Eliminator.java. ~ SettingsScreen.java I HighScore.java
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ANAE T AN AR
10. 4. 1 BaseRMS

BaseRMS 2 S ULRMS T BEIKI BEAIL S, B3 € T openfliclose ANk, AN E LT
ZAMMB . Close JJVEIRK HIIERE : Open VA THTITiC 54510, AR EABE
TR IAAL KA A o A B S EAE sk e m), R R BIEFIE %, Bl
e

import javax.microedition.rms.*;
import java.util.*;
import java.io.*;

abstract public class BaseRMS {
private String rmsName;

private RecordStore recordStore;

BaseRMS(String rmsName) {
this.rmsName = rmsName;

}
public void open() throws Exception {
try {
recordStore = RecordStore.openRecordStore(this.rmsName,
true);
if (recordStore.getNumRecords() > 0) {
loadData();
}else {
createDefaultData();
}
} catch (Exception e) {
throw new Exception(this.rmsName + "::open::" + e);
}
}

public void close() throws Exception {
if (recordStore = null) {
try {
recordStore.closeRecordStore();
} catch (Exception e) {
throw new Exception(this.rmsName + "::close::" + e);
¥

¥

}
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public RecordStore getRecordStore() {
return this.recordStore;
}

public String getRMSName() {
return this.rmsName;
}

abstract void loadData() throws Exception;
abstract void createDefaultData() throws Exception;
abstract void updateData() throws Exception;

¥

10. 4. 2 Score

ScoredSZkK T BaseRMSK, Jf HY Fe T o vk, JEACHL N .

import javax.microedition.rms.*;
import java.util.*;
import java.io.*;

public class Score extends BaseRMS {
private String[] names = new String[3];

private int[] values = new int[3];

public Score(String rmsName) {
super(rmsName);
initValues();

}

private void initValues() {
names[0] = "JCL";
names[1] = "YYK";
names[2] = "RKL";
values[0] = 100;
values[1] = 50;
values[2] = 10;

}
public void loadScores() throws Exception {
try {
/I Will call either loadData() or createDefaultData()
this.open();
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// Add any other neccessary processing, in this case there is none
Il Close
if (this.getRecordStore() !'= null)
this.close();
} catch (Exception e) {
throw new Exception("Error loading Scores” + e);
}

}

public int[] getValues() {
return this.values;
}

public String[] getNames() {
return this.names;

}
public void reset() throws Exception {
this.open();
initValues();
updateData();
if (this.getRecordStore() '= null)
this.close();
¥

public void updateScores(int score, String name) throws Exception {
try {
for (int i = 0; i < names.length; i++) {
if (score >=values[i]) {

// load current scores

this.open();

/I Shift the score table.

for (int j = names.length - 1; j > i; j--) {
values[j] = values]j - 1];
names[j] = names[j - 1];

¥

/I Insert the new score.

this.values[i] = score;

this.names[i] = name;

// Update High Scores

updateData();

/I close

if (this.getRecordStore() !'= null)
this.close();

break;
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}
} catch (Exception e) {

throw new Exception(this.getRMSName() + "::updateScores::"
+e);

}

public boolean isHighScore(int score) throws Exception {
boolean isHighScore = false;
try {
for (int i =0; i < names.length; i++) {
if (score >= values[i])
iIsHighScore = true;

¥

}
} catch (Exception e) {

throw new Exception(this.getRMSName() + "::isHighScore::" +

e);
}
return isHighScore;
}
protected void loadData() throws Exception {

try {
for (int i = 0; i < names.length; i++) {
byte[] record = this.getRecordStore().getRecord(i + 1);
DatalnputStream istream = new DatalnputStream(
new ByteArraylnputStream(record, 0,
record.length));
values[i] = istream.readInt();
names[i] = istream.readUTF();
}
} catch (Exception e) {
throw new Exception(this.getRMSName() + "::loadData::" + e);

}
}
protected void createDefaultData() throws Exception {
try {
for (int i = 0; i < names.length; i++) {
ByteArrayOutputStream bstream = new
ByteArrayOutputStream(12);
DataOutputStream ostream = new

DataOutputStream(bstream);
ostream.writelnt(values[i]);
ostream.writeUTF(names[i]);
ostream.flush();
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ostream.close();
byte[] record = bstream.toByteArray();
this.getRecordStore().addRecord(record, 0, record.length);

} catch (Exception e) {

throw new Exception(this.getRMSName() +
"..createDefaultData::" + e);
}
}
protected void updateData() throws Exception {
try {
for (int i =0; i < names.length; i++) {
ByteArrayOutputStream bstream = new
ByteArrayOutputStream(12);
DataOutputStream ostream = new

DataOutputStream(bstream);
ostream.writelnt(values[i]);
ostream.writeUTF(names[i]);
ostream.flush();
ostream.close();
byte[] record = bstream.toByteArray();
this.getRecordStore()
.setRecord(i + 1, record, 0, record.length);
}
} catch (Exception e) {
throw new Exception(this.getRMSName() + "::updateData::" +

10.4. 3 Settings

SettingsR4k/K [ BaseRMSIE, JFHY & 1% ik, AU LT .

import javax.microedition.rms.*;
import java.util.*;
import java.io.*;

public class Settings extends BaseRMS {
private int difficulty = 1,

private int autoFire = 1,
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public Settings(String rmsName) {

super(rmsName);
}
public void loadSettings() throws Exception {
try {
/I Will call either loadData() or createDefaultData()
this.open();
// Add any other neccessary processing, in this case there is none
Il Close
if (this.getRecordStore() !'= null)
this.close();
} catch (Exception e) {
throw new Exception("Error loading Settings™ + e);
}
}

public int getDifficulty() {
return this.difficulty;
¥

public int getAutoFire() {
return this.autoFire;
}

public void updateSettings(int difficulty, int autoFire) throws Exception {
try {
/' load current scores
this.open();
// update data
this.difficulty = difficulty;
this.autoFire = autoFire;
// Update High Scores
updateData();
// close
if (this.getRecordStore() !'= null)
this.close();
} catch (Exception e) {
throw new Exception(this.getRMSName() + "::updateSettings::"
+e);

}

protected void loadData() throws Exception {

try {
byte[] record = this.getRecordStore().getRecord(1);

¥
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DatalnputStream istream = new DatalnputStream(
new ByteArraylnputStream(record, 0, record.length));
difficulty = istream.readInt();
autoFire = istream.readInt();
} catch (Exception e) {
throw new Exception(this.getRMSName() + "::loadData::" + e);

}

}

protected void createDefaultData() throws Exception {
try {

ByteArrayOutputStream bstream = new
ByteArrayOutputStream(12);

DataOutputStream ostream = new DataOutputStream(bstream);

ostream.writelnt(difficulty);

ostream.writelnt(autoFire);

ostream.flush();

ostream.close();

byte[] record = bstream.toByteArray();

this.getRecordStore().addRecord(record, 0, record.length);

} catch (Exception e) {

throw new Exception(this.getRMSName() +
".:createDefaultData::" + e);
}
}
protected void updateData() throws Exception {
try {
ByteArrayOutputStream bstream = new

ByteArrayOutputStream(12);
DataOutputStream ostream = new DataOutputStream(bstream);
ostream.writelnt(difficulty);
ostream.writelnt(autoFire);
ostream.flush();
ostream.close();
byte[] record = bstream.toByteArray();
this.getRecordStore().setRecord(1, record, 0, record.length);
} catch (Exception e) {
throw new Exception(this.getRMSName() + "::updateData::" +
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10. 4. 4 F Midlet

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

public class Eliminator extends MIDlet {
protected Display display;
private Image splashLogo;
private boolean isSplash = true;
private MainMenuScreen mainMenuScreen;
private SettingsScreen settingsScreen;
private HighScoreScreen highScoreScreen;
private HelpScreen helpScreen;
private AboutScreen aboutScreen;

private Alert alert;

private static Score score;

private static final String scoreRMSName = "EliminatorSettings";
private static Settings settings;

private static final String settingsRMSName = ""EliminatorScore"";
private static final boolean CONST_DEBUG = true;

public Eliminator() {
}

public void startApp() {
display = Display.getDisplay(this);
if (isSplash) {
isSplash = false;
try {

settings = new Settings(settingsRMSName);
settings.loadSettings();

score = new Score(scoreRMSName);
score.loadScores();

mainMenuScreen = new MainMenuScreen(this);
settingsScreen = new SettingsScreen(this, settings);
highScoreScreen = new HighScoreScreen(this, score);
helpScreen = new HelpScreen(this);

aboutScreen = new AboutScreen(this);

splashLogo = Image.createlmage("/splash.png");
new SplashScreen(display, mainMenuScreen, splashLogo,
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3000);
} catch (Exception ex) {
showErrorMsg(null);

}

}else {
mainMenuScreenShow(null);

}

}

public Display getDisplay() {
return display;
¥

public void pauseApp() {
¥

public void destroyApp(boolean unconditional) {
System.gc();
notifyDestroyed();
}

private Image createlmage(String filename) {
Image image = null;
try {
image = Image.createlmage(filename);
} catch (Exception e) {
}

return image;

}

protected void mainMenuScreenShow(Alert alert) {

if (alert == null)
display.setCurrent(mainMenuScreen);
else

display.setCurrent(alert, mainMenuScreen);

}

protected void settingsScreenShow() {
try {
settingsScreen.init();
display.setCurrent(settingsScreen);
} catch (Exception e) {
showErrorMsg(null);
}

}
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protected void highScoreScreenShow() {
try {
highScoreScreen.init();
display.setCurrent(highScoreScreen);
} catch (Exception e) {
showErrorMsg(null);
}

}

protected void helpScreenShow() {
display.setCurrent(helpScreen);

}

protected void aboutScreenShow() {
display.setCurrent(aboutScreen);

}

protected void mainMenuScreenQuit() {
destroyApp(true);

}

protected void showErrorMsg(String alertMsg) {
if (alertMsg == null || CONST_DEBUG == false) {
alertMsg = "Error Starting Elminator, may or may not function
correctly. Please contact support."”;
}
alert = new Alert("Eliminator ERROR", alertMsg, null, null);
alert.setTimeout(Alert. FOREVER);
alert.setType(AlertType.ERROR);
this.mainMenuScreenShow(alert);

}

ks

10.4.5 Settings F+1H

AU ISettingsScreenZRgk A& T List 2044, (H 2RI HIX B FjSettings St HIA M
ANAN[RIRIETN,  Fr A4k AR FormZH . X NFormZHA 08 T S8 B 5 8 Tk
I B8 I3 24 1) F B A FEAE

import javax.microedition.lcdui.*;

public class SettingsScreen extends Form implements CommandL.istener {
private Eliminator midlet;
private.  Command backCommand = new Command("Back",
Command.BACK, 1);

105



J2ME ik T —3F MIDP2.0

private. Command okCommand = new Command("OK",
Command.SCREEN, 1);

private Settings settings;

private static final String[] difficultyOptions = { "Easy", "Medium",

"Hard" };

private static final String[] autoFireOptions = { "Off", "On" };

private ChoiceGroup difficulty;

private ChoiceGroup autoFire;

public SettingsScreen(Eliminator midlet, Settings settings)
throws Exception {

super(*Settings");

this.midlet = midlet;

this.settings = settings;

difficulty = new ChoiceGroup("Difficulty”, ChoiceGroup.POPUP,
difficultyOptions, null);

autoFire = new ChoiceGroup("Auto Fire", ChoiceGroup.POPUP,
autoFireOptions, null);

append(difficulty);

append(autoFire);

addCommand(backCommand);

addCommand(okCommand);

setCommandListener(this);

}

public void commandAction(Command c, Displayable d) {
if (c == backCommand) {
midlet.mainMenuScreenShow(null);
} else if (c == okCommand) {
processMenu();

}

public void init() throws Exception {
settings.loadSettings();
difficulty.setSelectedIndex(settings.getDifficulty() - 1, true);
autoFire.setSelectedIndex(settings.getAutoFire(), true);

}

private void processMenu() {
try {
settings.updateSettings(difficulty.getSelectedIndex() + 1,
autoFire
.getSelectedIndex());
midlet.mainMenuScreenShow(null);
} catch (Exception ex) {
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midlet.showErrorMsg("null");

¥
¥
¥

10. 4. 6 M IER B

import javax.microedition.lcdui.*;

public class HighScoreScreen extends Form implements CommandL.istener {

private Eliminator midlet;

private.  Command backCommand = new Command("Back",
Command.BACK, 1);

private.  Command resetCommand
Command.SCREEN, 1);

private Score score;

new Command("Reset",

Stringltem stringltem;

public HighScoreScreen(Eliminator midlet, Score score) throws
Exception {
super(*"High Score™);
this.midlet = midlet;
this.score = score;
stringltem = new Stringltem(null, ™);
append(stringltem);
addCommand(backCommand);
addCommand(resetCommand);
setCommandListener(this);

}

public void commandAction(Command c, Displayable d) {
if (c == backCommand) {
midlet.mainMenuScreenShow(null);

return;

}

if (c == resetCommand) {
processMenu();

}

public void init() throws Exception {
score.loadScores();
stringltem.setText(buildHighScore());

}
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private void processMenu() {
try {
score.reset();
midlet.mainMenuScreenShow(null);
} catch (Exception ex) {
midlet.showErrorMsg("*null™);
}

}

private String buildHighScore() {
String result =",
String[] names = score.getNames();
int[] values = score.getValues();
for (inti = 0; i <names.length; i++) {
result = result + names[i] + " " + values[i] + "\n";
}

return result;
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10.5 BRI AR A 5F

10.5.1 Settings 7~

[E] + 5550000 - DefaultColotPH
MIDlet

Difficulty ¥

Auto Fire ¥ Off

K31: SettingsiE /LIS aRbE
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10.5.2 High Score 7R~

K32: High Score!Z it 2Lk 5t
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#+—% Eliminator: M (HFHEH)
11.1 bk

S T I RIAA L R T o B A I S TS

WIRTBTR, Eliminator ARG, b T AEIOWE LS, Woknory
SR A, WS, SRS RO BRI R, IR T
BB Ore 53— B A SRS B, OIS S i R S5
Ao B T 7 SR T S A R, T R AL 7 Ao
SHEATE] T AF AW EL T DU R AT 5 L 088k s 0 RO,
] LI Mo

A A7 BRI R P TR R B B TR R et BN A 1 S R

s AR AR Xl R AR A Ti les A ORI TS 3 ¥ A [T TedLayer
L SN

R, MWIET G RUEARAR L, TAT1HE 2156 DU A AR SR
11.2 JFRk 7 =%

T S — N SR s A B A O =T, RIS EEA40— 1 8 Ak 3
et S AR, IX R T e O e S B AR AN ] . AN
Ja S SEEEMIEARH
11. 2.1 Eliminator. java

fEFmidlet fIEliminator. java™, UFEARIs Skl Z v :

private GameScreen gameScreen;

IR TR R —ASET R, — BRI s e LUl i midle t A £ |
% & 'settingsk B M 7 iR scoret G2 « st (A 18] it T 4404 T, 8
ilstart O BEEL.

protected void gameScreenShow() {
try {
gameScreen = null;
gameScreen = new GameScreen(this,settings,score);
gameScreen.start();
display.setCurrent(gameScreen);
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}
catch (Exception e) {

System.out.printin(e);
showErrorMsg(null);

¥

ks

11. 2. 2 MainMenuScreen. java

A PAZE EmidletH i F gameScreenShow /7 i

private void scnNewGame() {
midlet.gameScreenShow();
}

11. 2. 3 GameScreen. java

GameScreenie HHIEAS IR A FIEAR ZHAE BT 2H %, B 4% 7K H GameCanvas3s,
f FKGameCanvasK I FEA N HiE S % FHIUTE . ‘EF R T Runnabled LR ER AL F K
PEAEIEIH, 7R T CommandListener i d U 4R B 1) S 15t o

RGBT

//Main Game Loop
public void run() {
Graphics g = getGraphics();
Thread currentThread = Thread.currentThread();
try {
while (currentThread == gameThread) {
long startTime = System.currentTimeMillis();

if (isShown()) {
if (isPlay) {
tick();
render(g);
}

long timeTake = System.currentTimeMillis() - startTime;
if (timeTake < MILLIS_PER_TICK) {
synchronized (this) {
wait(MILLIS_PER_TICK - timeTake);
¥
}

else {
currentThread.yield();
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}
}
}
catch (InterruptedException ex) {
/[ won't be thrown
}

}
HIR 2zl AR R AR G

/IMethod to Display Graphics

private void render(Graphics g) {
/I Set Background color to beige
g.setColor(OxF8DDBE);
g.fillRect(0,0,width,height);
g.setColor(0x0000ff);
layerManager.paint(g,0,0);
flushGraphics();

}
SCHLE GBS AR S AR X .

// Handle dynamic changes to game including user input
public void tick() {
Il update code goes here

}

R T AR A2 2 R R REAS I, B AR AT Bl 2 B AT 1
THOUT, BB A NI A T R Sk 5 .

11.3 —/MiE B Terrain(Hi &)

11. 3. 1 #fid

11k TiledLayerRMAEH BN VI 1, K2l % TiledLayer &
BRI BB BRI BRI K HUE setPosition.

11. 3. 2 ¥yi& R 2
TERIE R BRI A initTerrain VA UHIBIE A I 2| LayerManager 7 :

initTerrain();
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layerManager = new LayerManager();
layerManager.append(terrain);

11. 3. 3 ¥JHEM Terrain (HhFE)

TiledLayerZ&#finitTerrain /i m#k, F R BHIE, @i tilefE ) tile
(80 AT AT A0 B s 1) v B ok B Ti ledLayer IR AR A7 B o

//nit Terrain and set Terrain at the bottom of the map
private void initTerrain() throws Exception {

try {
terrain = loadTerrain();
terrainScroll = 1 - (TILE_HEIGHT * terrain.getRows()) +

scnViewHeight;
terrain.setPosition(0,terrainScroll);
} catch (Exception e) {
throw new Exception("GameScreen::initTerrain::" + e);
¥

}
11. 3. 4 jn#X Terrain (HL7E)

R R EAE SIS T ledLayer WL, T & 7E loadTerrain ()
DIV s, K e TR A BN R IR 25 A m] DA T v B IniE . B R — I 2 FE i
FEAL BB 4345 I it IxX Tl i 3

private TiledLayer loadTerrain() throws Exception {

Image tilelmages = Image.createlmage("/terrain.png™);
TiledLayer tiledLayer = new TiledLayer( TILE NUM_COL
TILE_NUM_ROW, tilelmages, TILE_ WIDTH , TILE_HEIGHT);

/I Define Terrain Map
int[][] map = {
{0,0,0,0,0,0%},
{3,0,0,0,0,0},
{6,0,0,0,0,0},
{6,0,0,0,1,2},
{6,0,0,0,4,5},
{6,0,0,0,7,8},
{6,0,0,0,0,0%},
{9,0,1,2,3,0},
{0,0,4,5,6,0%},
{0,0,7,8,9,0%},
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{0,0,0,0,0,0},
{0,0,0,0,0,0},
{0,0,0,0,0,0},
{3,0,0,0,0,0},
{6,0,0,0,0,0},
{6,0,0,0,1,2},
{6,0,0,0,4,5},
{6,0,0,0,7,8},
{6,0,0,0,0,0},
{9,0,1,2,3,0},
{0,0,4,5,6,0},
{0,0,7,8,9,0},
{0,0,0,0,0,0},
{0,0,0,0,0,0},
{0,0,0,0,0,0},
{3,0,0,0,0,0},
{6,0,0,0,0,0},
{6,0,0,0,1,2},
{6,0,0,0,4,5},
{6,0,0,0,7,8},
{6,0,0,0,0,0},
{9,0,0,0,0,0},
{0,0,0,0,0,0},
{0,0,0,0,0,0},
{0,0,0,0,0,0},
{3,0,0,0,0,1}
b
/I Map Terrain Map with actual graphic from terrain.png
for (int row=0; row<TILE_NUM_ROW, row++) {
for (int col=0; col<TILE_NUM_COL; col++) {
tiledLayer.setCell(col,row,map[row][col]);
}
}

return tiledLayer;

¥

11. 3.5 %5} Terrain Gih7E)

FARRTIRRFIIHE, XITiledLayer 8§ MRS BA AR RRITT, TEARR
FEAE Sk s PR R IR o e AN A R AR A s BN IR B 20 o X HL, e — TR AR
TEIAHRLEY TT 1GNP AR 3 B — I — DR R IERe AR T T
scrollTerrainzg X BHR B, Frfi il tick O 7, XA T3 Y &R
SR, fEFENEY, HidLayerManagerZSSEILEY St NR S,  IXFEAUIT B
st LayerManager fi G N B 2 % FlLayerManager R\ M. 4 T % f&Sprite
52 B SIRBN I, X BLAHERAE 15T LedLayer 4 5 (A7 & SEIL TS 5t IR .
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Il Scroll Terrain
private void scrollTerrain() {
if (terrainScroll < 0) {
terrainScroll += 2;
terrain.setPosition(0,terrainScroll);

}

}

11.3.6 Terrain (M) B

Terrain (JJE) K R 9 Mile (WsAL) ZHi%, 32% % X 32% % K/

- e[

KI33: & MIUFIIHLIE F Ky
Kl34: HiIE

11. 3. 7 JEARHG

GameScreen.java:

import javax.microedition.lcdui.*;
import javax.microedition.lcdui.game.*;

public class GameScreen extends GameCanvas implements Runnable,
CommandListener {

private static final int MILLIS_PER_TICK = 50;

private static final int TILE_WIDTH = 32;

private static final int TILE_HEIGHT = 32;

private static final int TILE_ NUM_COL = 6;
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private static final int TILE_NUM_ROW = 36;

private Eliminator midlet; // Hold the Main Midlet
private Settings settings; // Hold Game Settings
private Score score; // Hold Game Score

private.  Command backCommand = new Command("Back",

Command.BACK, 1);

private boolean isPlay; // Game Loop runs when isPlay is true
private int width; // To hold screen width

private int height; // To hold screen height

private int scnViewWidth; // Hold Width Screen View Port
private int scnViewHeight; // Hold Height Screen View Port

private Thread gameThread = null;

/I Layer Manager to manager background (terrain)
private LayerManager layerManager;

/l TiledLayer - Terrain
private TiledLayer terrain;

private int terrainScroll; // Hold Y position for scrolling
/I Constructor and initialization

public GameScreen(Eliminator midlet, Settings settings, Score score)
throws Exception {
super(true);
this.midlet = midlet;
addCommand(backCommand);
setCommandListener(this);
width = getWidth(); // get screen width
height = getHeight(); // get screen height
scnViewWidth = width; // Set View Port width to screen width
scnViewHeight = height; // Set View Port height to screen height
isPlay = true;
initTerrain();
layerManager = new LayerManager();
layerManager.append(terrain);

}

/I Start thread for game loop
public void start() {
gameThread = new Thread(this);
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gameThread.start();
}

/I Stop thread for game loop

public void stop() {
gameThread = null;

}

/l Main Game Loop
public void run() {
Graphics g = getGraphics();
Thread currentThread = Thread.currentThread();
try {
while (currentThread == gameThread) {
long startTime = System.currentTimeMillis();

if (isShown()) {
if (isPlay) {
tick();
}
render(g);
}

long timeTake = System.currentTimeMillis() - startTime;
if (timeTake < MILLIS_PER_TICK) {
synchronized (this) {
wait(MILLIS PER_TICK - timeTake);
by

}else {
currentThread.yield();
}

} catch (InterruptedException ex) {
// won't be thrown
}

}

// Handle dynamic changes to game including user input
public void tick() {

scrollTerrain();
}

public void commandAction(Command c, Displayable d) {
if (c == backCommand) {
midlet.mainMenuScreenShow(null);
}

}
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/l Method to Display Graphics

private void render(Graphics g) {
Il Set Background color to beige
g.setColor(OxF8DDBE);
g.fillRect(0, O, width, height);
g.setColor(0x0000ff);
/I LayerManager Paint Graphics
layerManager.paint(g, 0, 0);
flushGraphics();

}

private TiledLayer loadTerrain() throws Exception {
Image tilelmages = Image.createlmage(*/terrain.png");
TiledLayer tiledLayer = new TiledLayer(TILE_NUM_COL,
TILE_NUM_ROW,
tilelmages, TILE_WIDTH, TILE_HEIGHT);
Il Define Terrain Map

int[][] map=4{{0,0,0,0,0,0}{3,0,0,0,0,0},
{6,0,0,0,0,0},{6,0,0,0,1,2},
{6,0,0,0,4,5}{6,0,0,0,7,8},
{6,0,0,0,0,0},{9,0,1,2,3,0},
{0,0,4,56,0},{0,0,7,8,9,0},
{0,0,0,0,0,0}{0,0,0,0,0,0},
{0,0,0,0,0,0}{3,0,0,0,0,0},
{6,0,0,0,0,0},{6,0,0,0,1,2},
{6,0,0,0,4,5} {6,0,0,0,7,8},
{6,0,0,0,0,0},{9,0,1,2,3,0},
{0,0,4,56,0}{0,0,7,8,9,0},
{0,0,0,0,0,0}{0,0,0,0,0,0},
{0,0,0,0,0,0}{3,0,0,0,0,0},
{6,0,0,0,0,0},{6,0,0,0,1,2},
{6,0,0,0,4,5} {6,0,0,0,7,8},
{6,0,0,0,0,0},{9,0,0,0,0,0},
{0,0,0,0,0,0}{0,0,0,0,0,0},
{0,0,0,0,0,0}{3,0,0,0,0,1}};

/I Map Terrain Map with actual graphic from terrain.png

for (int row = 0; row < TILE_NUM_ROW; row++) {
for (int col = 0; col < TILE_NUM_COL; col++) {
tiledLayer.setCell(col, row, map[row][col]);
¥
}

return tiledLayer;
} // Scroll Terrain

private void scrollTerrain() {
if (terrainScroll <0) {
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terrainScroll += 2;
terrain.setPosition(0, terrainScroll);

ks
¥

/' Init Terrain and set Terrain at the bottom of the map
private void initTerrain() throws Exception {
try {
terrain = loadTerrain();
terrainScroll = 1 - (TILE_HEIGHT * terrain.getRows())
+ scnViewHeight;
terrain.setPosition(0, terrainScroll);
} catch (Exception e) {
throw new Exception("GameScreen::initTerrain::" + e);
}

}

kg

11.4 ZEHFEHIHEZE
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o Terraini®z))
o Terrain¥JiG4k
0 Terrainiy 5t/Hub {f,

XA DA — A FO AL e T FIR A AR, ] DA AR Ak
BN HEACT-ER SR -

11. 4. 2 #iE RS WIGRAFIINEHTE (Terrain)

i ] GameMap R4 3 oA AT, ST E SN AN dadt — A 3RAG A e 1 s
R

gameMap = new GameMap(scnViewHeight);
terrain = gameMap.getTerrain();

11. 4. 3 IRBNHLTE
GameMapZEH [f)scrol1Terrain /72 R SLHLAE S HLE ) ThfiE
gameMap.scrollTerrain();
A LA 3L ] GameScreenZE [ get ter /7 VA 3RAF N HIVR 8 Z Hir sl i JE -
terrain = gameMap.getTerrain();

11. 4. 4 PG

GameMap.java:

import javax.microedition.lcdui.*;
import javax.microedition.lcdui.game.*;
public class GameMap {
// Terrain 1
private static final int[][] mapl={{0,0,0,0,0,0},
{3,00000}{6,0,0,0,0,0},{6,0,0,0,1,2},
{6,0,0,0,4,5}%}{6,0,0,0,7,8}%},{6,0,0,0,0,0},
{9,0,1,2,3,0},{0,0,4,56,0}{0,0,7,8,9,0},
{0,00000}{0,0,0,0,0,0}{0,0,0,0,0,0},
{3,00000}{6,0,0,0,0,0},{6,0,0,0,1,2},
{6,0,0,0,4,5}%}{6,0,0,0,7,8}%},{6,0,0,0,0,0},
{9,0,1,2,3,0},{0,0,4,56,0}{0,0,7,8,9,0},
{0,00000}%}4{0,00,0,00}{0,0,0,0,0,0},
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private static final int[]

/I Set Constant values, the values are direct

// relation to the actually tile sizes
/I defined for the terrain graphics

32;

private static final int TILE_WIDTH

private static final int TILE_HEIGHT = 32;

private static final int TILE_NUM_COL = 6;

private static final int TILE_NUM_ROW = 36;

// To hold the current map
private int[][] currentMap;

/I To hold the current terrain

private TiledLayer terrain;

// To hold the current background/floor color
private int groundColor;

// To hold the current screen, value neeeded for scrolling calculation

private int screenHeight;

// To hold Y position for scrolling
private int terrainScroll;
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public GameMap(int screenHeight) throws Exception {
this.screenHeight = screenHeight;
setMap(1); // default to set to terrain 1

}

/I Set Appropriate Terrain and Map
public void setMap(int level) throws Exception {

Image tilelmages = null;

switch (level) {

case 1:
tilelmages = Image.createlmage("/terrainl.png");
currentMap = map1,
groundColor = 0XF8DDBE;
break;

case 2:
tilelmages = Image.createlmage("/terrain2.png");
currentMap = map2;
groundColor = 0OXDECEG6B;
break;

default:
tilelmages = Image.createlmage("/terrainl.png");
currentMap = map1,
groundColor = 0xXF8DDBE;
break;

}

terrain = new TiledLayer(TILE_NUM_COL, TILE_NUM_ROW,

tilelmages,
TILE_WIDTH, TILE_HEIGHT);

/I Map Terrain Map with actual graphic from terrain.png

for (int row = 0; row < TILE_NUM_ROW, row++) {
for (int col = 0; col < TILE_NUM_COL; col++) {

terrain.setCell(col, row, currentMap[row][col]);

}

terrainScroll = 1 - (terrain.getCellHeight() * terrain.getRows())
+ screenHeight;
terrain.setPosition(0, terrainScroll);

}

public void scrollTerrain() {
if (terrainScroll < 0) {
terrainScroll += 2;
terrain.setPosition(0, terrainScroll);

ks
¥
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/] Terrain Getter

public TiledLayer getTerrain() {
return terrain;

}

I/ Ground/Floor color Getter

public int getGroundColor() {
return groundColor;

¥

¥

GameScreen.java:

GameScreenZE [ 4 GameMap 2 (144 FH 1 ik«

import javax.microedition.lcdui.*;
import javax.microedition.lcdui.game.*;

public class GameScreen extends GameCanvas implements Runnable,
CommandListener {

private static final int MILLIS_PER_TICK = 50;

private Eliminator midlet; // Hold the Main Midlet

private Settings settings; // Hold Game Settings

private Score score; // Hold Game Score

private.  Command backCommand = new Command("Back",
Command.BACK, 1);
private GameMap gameMap;

private boolean isPlay; // Game Loop runs when isPlay is true
private int width; // To hold screen width

private int height; // To hold screen height

private int scnViewWidth; // Hold Width Screen View Port
private int scnViewHeight; // Hold Height Screen View Port

private Thread gameThread = null;

// Layer Manager to manager background (terrain)
private LayerManager layerManager;

/l TiledLayer - Terrain
private TiledLayer terrain;

private int terrainScroll; // Hold Y position for scrolling
I/ Constructor and initialization
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public GameScreen(Eliminator midlet, Settings settings, Score score)
throws Exception {
super(true);
this.midlet = midlet;
addCommand(backCommand);
setCommandListener(this);
width = getWidth(); // get screen width
height = getHeight(); // get screen height
scnViewWidth = width; // Set View Port width to screen width
scnViewHeight = height; // Set View Port height to screen height
isPlay = true;
gameMap = new GameMap(scnViewHeight);
terrain = gameMap.getTerrain();
layerManager = new LayerManager();
layerManager.append(terrain);

}

/I Start thread for game loop

public void start() {
gameThread = new Thread(this);
gameThread.start();

}

I/ Stop thread for game loop

public void stop() {
gameThread = null;

}

// Main Game Loop
public void run() {
Graphics g = getGraphics();
Thread currentThread = Thread.currentThread();
try {
while (currentThread == gameThread) {
long startTime = System.currentTimeMillis();

if (isShown()) {
if (isPlay) {
tick();
}
render(g);
}

long timeTake = System.currentTimeMillis() - startTime;
if (timeTake < MILLIS_PER_TICK) {
synchronized (this) {
wait(MILLIS_PER_TICK - timeTake);
ks
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}else {
currentThread.yield();
}

} catch (InterruptedException ex) {
// won't be thrown
}

}

// Handle dynamic changes to game including user input
public void tick() {

// Scroll Terrain

gameMap.scrollTerrain();

}

public void commandAction(Command c, Displayable d) {
if (c == backCommand) {
midlet.mainMenuScreenShow(null);
}

}

// Method to Display Graphics
private void render(Graphics g) {
/I Set Background color to beige
/lg.setColor(0OXxF8DDBE);
g.setColor(gameMap.getGroundColor());
g.fillRect(0, 0, width, height);
g.setColor(0x0000ff);
Il Get Current Map
terrain = gameMap.getTerrain();
/I LayerManager Paint Graphics
layerManager.paint(g, 0, 0);
flushGraphics();
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public Sprite fire(Image bullets) {
Sprite bullet = new Sprite(bullets,2,2);
bullet.setFrame(0);
getxXY();
bullet.setPosition(x - bullet.getWidth() / 2 + this.getWidth() / 2, y);
return bullet;

ks
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12.2 B

12.2. 1 It
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12. 3. 1 IR BR

import javax.microedition.lcdui.*;
import javax.microedition.lcdui.game.*;

/**
* Main Sprite / Player Inherits the MIDP 2.0 Sprite class
*/
public class PlayerSprite extends Sprite {
private static final int MOVE = 3;

private int x, y;

private int scnWidth, scnHeight;
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private int frameWidth, frameHeight;
private int frame;
private int lives;

public PlayerSprite(Image image, int frameWidth, int frameHeight,
int scnWidth, int scnHeight) throws Exception {
super(image, frameWidth, frameHeight);
x = frameWidth / 2;
y = frameHeight / 2;
this.scnWidth = scnWidth;
this.scnHeight = scnHeight;
this.frameWidth = frameWidth;
this.frameHeight = frameHeight;
this.frame = 1;
this.lives = 3;

}

public void startPosition() {
setPosition(scnWidth / 2, scnHeight / 2);

}
public void moveLeft() {
getXY();
if (x - MOVE > 0)
move(MOVE * -1, 0);
¥
public void moveRight() {
getXY();
if (x + MOVE + frameWidth < scnWidth)
move(MOVE, 0);
¥
public void moveUp() {
getXY();
if (y - MOVE > 0)
move(0, MOVE * -1);
¥
public void moveDown() {
getXY();
if (y + MOVE + frameHeight < scnHeight)
move(0, MOVE);
}
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public Sprite fire(Image bullets) {
Sprite bullet = new Sprite(bullets, 2, 2);
bullet.setFrame(0);
getXY/();
bullet.setPosition(x - bullet.getWidth() / 2 + this.getWidth() / 2, y);
return bullet;

}

public void display(Graphics g) {
this.setFrame(frame);

this.paint(g);

}

public int getLives() {
return lives;

}

public void setLives(int lives) {
this.lives = lives;
}

private void getXY() {
X = getX();
y = getY();

by

¥

12. 3.2 FHUER

TofokE RAG RS R —FEVIG1, (B2 AR YIS LayerManager 28 [ F4i Ri

Kb, MR AE U B e R (I ) AN 1

Il Player Fires
if ((keyStates & FIRE_PRESSED) !=0) {
Sprite bullet = player.fire(bulletimages);
if (bullet = null) {
bullets.addElement(bullet);
layerManager.insert(bullet,1);

}

¥

AT DLl 5| HIZ R b1, Wn] Lls it LayerManager £E 1 #2114 b 5
NG RR, B LB tick O Gk EH 7% sl AbBAEAT = ARFRIT) ¥ 385
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/[Update Bullet(s) Movement
for (inti=0; i < bullets.size(); ++i) {
for (intj=0;j<2;++)){
Sprite bullet = (Sprite)(bullets.elementAt(i));
bullet.move(0, -1);
if (bullet.getY() <0) {
bullets.removeElementAt(i);
layerManager.remove(bullet);
i--;
break;

¥
¥

}
12. 3. 3 Wk %

o LD TR AL &5, BESORY A AT SR 7 2 A
FIRREN, IALIBER AT 5% tick O 7k

import javax.microedition.lcdui.*;
import javax.microedition.lcdui.game.*;
import java.util.*;
public class GameScreen extends GameCanvas implements Runnable,
CommandListener {
private static final int MILLIS_PER_TICK = 50;
private Eliminator midlet; // Hold the Main Midlet
private Settings settings; // Hold Game Settings
private Score score; // Hold Game Score

private.  Command backCommand = new Command("Back",
Command.BACK, 1);

private GameMap gameMap;
private boolean isPlay; // Game Loop runs when isPlay is true
private int width; // To hold screen width

private int height; // To hold screen height
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private int scnViewWidth; // Hold Width Screen View Port
private int scnViewHeight; // Hold Height Screen View Port
private Thread gameThread = null;

/l Layer Manager to manager background (terrain)
private LayerManager layerManager;

/l TiledLayer - Terrain
private TiledLayer terrain;

private int terrainScroll; // Hold Y position for scrolling
/I Sprites

private PlayerSprite player;

/I Variables to hold bullet info
private Vector bullets;

private Image bulletimages;

// Constructor and initialization
public GameScreen(Eliminator midlet, Settings settings, Score score)
throws Exception {
super(true);
this.midlet = midlet;
addCommand(backCommand);
setCommandListener(this);
width = getWidth(); // get screen width
height = getHeight(); // get screen height
scnViewWidth = width; // Set View Port width to screen width
scnViewHeight = height; // Set View Port height to screen height
isPlay = true;
/I setup map
gameMap = new GameMap(scnViewHeight);
terrain = gameMap.getTerrain();
/I setup player sprite
Image image = Image.createlmage("/player.png");
player = new PlayerSprite(image, 24, 18, width, height); // 24 =
width

Il of
sprite in

1
pixels, 18

Il s
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height of

I
sprite in

I
pixels

player.startPosition();

[/l init bullets

bullets = new Vector();

bulletimages = midlet.createlmage("/bullets.png™);
layerManager = new LayerManager();
layerManager.append(player);
layerManager.append(terrain);

¥

/[ Start thread for game loop

public void start() {
gameThread = new Thread(this);
gameThread.start();

¥

// Stop thread for game loop

public void stop() {
gameThread = null;

¥

// Main Game Loop
public void run() {
Graphics g = getGraphics();
Thread currentThread = Thread.currentThread();
try {
while (currentThread == gameThread) {
long startTime = System.currentTimeMillis();

if (isShown()) {
if (isPlay) {
tick();
render(g);
}

long timeTake = System.currentTimeMillis() - startTime;
if (timeTake < MILLIS_PER_TICK) {
synchronized (this) {
wait(MILLIS_PER_TICK - timeTake);
}

}else {
currentThread.yield();
}
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}
} catch (InterruptedException ex) {

// won't be thrown
}

¥

// Handle dynamic changes to game including user input
public void tick() {
/I Scroll Terrain
gameMap.scrollTerrain();
/I Player Actions
int keyStates = getKeyStates();
I/l Player Moves
if ((keyStates & LEFT_PRESSED) !=0) {
player.moveLeft();
} else if ((keyStates & RIGHT_PRESSED) !'=0) {
player.moveRight();
} else if ((keyStates & UP_PRESSED) !=0) {
player.moveUp();
} else if ((keyStates & DOWN_PRESSED) !=0) {
player.moveDown();
}

Il Player Fires
if (keyStates & FIRE_PRESSED) != 0) {
Sprite bullet = player.fire(bulletimages);
if (bullet = null) {
bullets.addElement(bullet);
layerManager.insert(bullet, 1);

}

}
/[ Update Bullet(s) Movement
for (inti=0; i < bullets.size(); ++i) {
for (intj=0;j<2;++)) {
Sprite bullet = (Sprite) (bullets.elementAt(i));
bullet.move(0, -1);
if (bullet.getY() <0) {
bullets.removeElementAt(i);
layerManager.remove(bullet);
I--;
break;
}
¥
}
¥

public void commandAction(Command c, Displayable d) {
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if (c == backCommand) {
midlet.mainMenuScreenShow(null);
}

}

// Method to Display Graphics
private void render(Graphics g) {
/I Set Background color to beige
//g.setColor(0OxF8DDBE);
g.setColor(gameMap.getGroundColor());
g.fillRect(0, O, width, height);
g.setColor(0x0000ff);
/I Get Current Map
terrain = gameMap.getTerrain();
/I LayerManager Paint Graphics
layerManager.paint(g, 0, 0);
flushGraphics();
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FEALT (R RRIANBE VR 1, 75 EAEAURS SE A AR, /AU Ay AL BE A a8l

TG EUR 1] 1F) J& BaseRMS IS, ANl it 4k Ak — AN SR A A 2R & — 00 1
PES, XHESKHWANRETN— XU TAEREEE H A5, Ve X FEAES 8 mn
RIS LE IRIHMERE . AEF N K 0 X LA S Ak, PR — S8y B VP AN R 2 2 7
1R High Scoresy, i¢ E'Set tings, B E 4 iR High Score N AT k4525 FSEBL T,
AT EAAAE T i Lo JRN7 P 2m] DUAR 5 (5 1) 87 R) F A2l 26

PRARCHS SO W Settings. javafiScore. java (5514%),

P BN TR 2 R BRMainMenuScreenZE I S AL PR B EmidletHd, XS
R PG canvas S ELIHERE, 2% 514721 FmidletZR: Eliminator. java.

AR 2 G PR S RGUI o — 2R, BB AR B — A

switch, Z#Gui. java. MM TN BB 25U0 56 FAbout B4 il RHigh
Score, WESettingf ZFHHelp.

ZPTCVHEAT BRI, e ORI o A A AL Y RS B R BN

i
PEAh, VERITA SO A AT A, W A Sy
mainMenu.append(Utils.getStr(Utils.ID_NEW),null);
XHEBEAM “New”, Mg “Utils.ID_NEW”, P17 EREAFMEAEULi 1R

UtilsZEnl AL BEAH SO FF, AT AT MR A DS TR H o AR B S %
517 Uni code MIH FL3E BBl (935 5 S0 R
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13.2 s Ul e

GameMap 52 LT PUAN L 13 5%, 1 H.Leeman Cheng F1 Carlo Casimiro il
THEEMETEEIA .

I R T 2T

T TR Tr
dal’ gkt

Splash Screen Player Sprite - 3 Frames (left, center, right)

- o o @ario

Explosion - 4 Frame Extras - Canon platform, mine 1, asteroid, mine 2

1555 5 UF 5 S a1 DI

Fower Ups - 3 frame each

4 Tile sets for Game Map |/ Terrain Graphics By

Leeman Cheng
and

Carlo Casimiro

#138: s F AR
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#H+HP0E Eliminator:JEXR N &

14.1 BN

H5OEANFE, SRR UIESAN T %), W] DU SN J7 s Itk A
e —1UFE B B ) —14, T HLUE 2 A ET 1 T3 DO HT R B TE I (whee 1),
X HUE A F Jonathan Knudsen (#4284 Game APIE & 2D a0 VR & R s VE 1) SC &
[F148H5, Jonathan KnudsentESun2y &) f#) 35 7 2
http://developers.sun.com/techtopics/mobility/midp/articles/game/. & 1 {4 SRS S IF

T EMRARBAVGEAR A S 5 U A ARSI~ 1T 18 A A T 21 B 1 Al 1 I S+

A LA AR R FINPC

public static final int NPC_CANON1 = 1;
public static final int NPC_CANON2 = 2;
public static final int NPC_CANONS3 = 3;
public static final int NPC_FLYER1 = 4;
public static final int NPC_FLYER2 = 5;
public static final int NPC_FLYER3 = 6;
public static final int NPC_FLYER4 = 7;
public static final int NPC_TANK1 = §;
public static final int NPC_TANK2 = 9;
int npcType;

X0 B AT IINPCHRAE — N BB poE 30, IX By At LY 4R .

// Hack 1:1 relation to the PNG file 3 frames of cannons first then a flyer...

we add

//more NPCs this switch needs to be updated accordingly

switch(npcType) {
case NPC_CANONTZ1.: this.frameOffset = 0; this.setFrame(0); break;
case NPC_CANONS2: this.frameOffset = 3; this.setFrame(3); break;
case NPC_CANONS: this.frameOffset = 6; this.setFrame(6); break;
case NPC_FLYERL: this.frameOffset = 9; this.setFrame(9); break;
case NPC_FLYER2: this.frameOffset = 12; this.setFrame(12); break;
case NPC_FLYERS: this.frameOffset = 15; this.setFrame(15); break;
case NPC_FLYERA4: this.frameOffset = 18; this.setFrame(18); break;
case NPC_TANKU1.: this.frameOffset = 21; this.setFrame(21); break;
case NPC_TANK?2: this.frameOffset = 24; this.setFrame(24); break;

¥

as

FENPCHE I 15 - Be S IR 4 o bR BERABL K o e 8 AT AN M AR —
A 5 s R 7 U2 A 1E BT S ANR], AT EERORS R kg 53 o
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Jitls A, BATER RS e AR, T DOE S INGER NI R
T2 TRV IR T TR B RSB 28R ] LASE N B8 22 1) 20 RORALE I AR BE IS A5 B, ik
A MTELEIE, AR RIT KA, BT ER 2 E R A D B R
URANIE s N AZ A RS RALE I 1 BT 500G RO T Ko

NIETFERIRGGENPCHTE B IR, JF Hk e e s/ & I 7 1A .

/IMajor hack and magic numbers here, sorry I'll try and make this more
// readable later
private int getPlayerDirection(PlayerSprite player) {
// Beside the NPC
if (player.getMidY () <= (getMidY() + SPC)
&& player.getMidY() >= (getMidY() - SPC)) {
if (player.getX() < getX())
return 12;
else
return 4;
} else if (player.getMidX() >= getMidX() - SPC
&& player.getMidX() <= getMidX() + SPC) {
if (player.getY () > getY())
return 8,;
else
return 0;
/l Quad 4
} else if (player.getMidX() <= getMidX()
&& player.getMidY () <= getMidY()) {
int qC = quadCalc(player);
if (qC <= SPC)
return 14,
else if (Math.abs(player.getMidX() - getMidX()) > Math.abs(player
.getY()
- getMidY()))
return 13;
else
return 15;
/l Quad 3
} else if (player.getMidX() <= getMidX()
&& player.getMidY () >= getMidY()) {
int qC = quadCalc(player);
if (qC <= SPC)
return 10;
else if (Math.abs(player.getMidX() - getMidX()) > Math.abs(player
.getY()
- getMidY()))
return 11;
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else
return 9;
/I Quad 2
} else if (player.getMidX() >= getMidX()
&& player.getMidY () >= getMidY()) {
int qC = quadCalc(player);
if (qC <= SPC)
return 6;
else if (Math.abs(player.getMidX() - getMidX()) > Math.abs(player
.getY()
- getMidY()))
return 5;
else
return 7,
/l Quad 1
} else if (player.getMidX() >= getMidX()
&& player.getMidY() <= getMidY()) {
int qC = quadCalc(player);
if (qC <=5)
return 2;
else if (Math.abs(player.getMidX() - getMidX()) > Math.abs(player
.getY()
- getMidY()))
return 3;
else
return 1,
}
// Should never reach here
return -1;
}
private int quadCalc(PlayerSprite player) {
return Math.abs((Math.abs(player.getMidX() - getMidX()))
- (Math.abs(player.getY () - getMidY())));
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BTLE #EAHME
17.1 &, IR [BIFI{RAF
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(Rt 7 o145

P AG R IR S DUFTFT W, hideNotify O Jrikpi A, fEIXAN T2
TR a] DL 52 8 (RIS, showNotify O U FHIE MM B H Sk 4k SRk . 146,
FEJE R R SE 00 ) P A 2R DG S AR A 7 45 AR (] (0 B R B 7 e, A, =i xR A/
TR AR BB SN DX, 48R, I i B e VI I 428 {5 AR [l R B 4
TEAEREAT (R R E 3R [P 45 7 45 1R 37 RK o

TR PN A R4 A TRl RSB A B R AF R TR AE ik
17. 1.1 f#H MIDP 2. 0 SEILE {5 AR [A]

ExamplePauseResumeMIDP2.java (main midlet):

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

public class ExamplePauseResumeMIDP2 extends MIDlet {
private Display display;

private GameScreen gameScreen;

public ExamplePauseResumeMIDP2() {
display = Display.getDisplay(this);
}

public void startApp() {
try {
this.gameScreen = new GameScreen(this);
this.gameScreen.start();
display.setCurrent(this.gameScreen);
} catch (Exception ex) {
System.out.printin(“error: " + ex);

¥

}
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public void pauseApp() {
¥

public void destroyApp(boolean unconditional) {
gameScreen.autoSave();

}

public void exitGame() {
destroyApp(false);
notifyDestroyed();

}

¥

GameScreen.java:

import javax.microedition.lcdui.*;
import javax.microedition.lcdui.game.*;
import java.util.*;

public class GameScreen extends GameCanvas implements Runnable,
CommandListener {
private static final int MILLIS_PER_TICK = 50;

private.  Command exitCommand new  Command("Exit",

Command.BACK, 1);

new Command("Pause",

private.  Command pauseCommand
Command.SCREEN, 1);

private  Command resumeCommand = new Command(*Resume",
Command.SCREEN, 1);

private ExamplePauseResumeMIDP2 midlet;

private boolean isPlay; // Game Loop runs when isPlay is true
private int width; // To hold screen width

private int height; // To hold screen height

private Thread gameThread = null; // Main Game Thread/loop
/I Layer Manager

private LayerManager layerManager;
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/l Pause flag
private boolean isPause;

[/l Variables used for demo animation
private int posX;

private int posY;
private boolean isUp;

public GameScreen(ExamplePauseResumeMIDP2  midlet)

Exception {
super(true);
this.midlet = midlet;
addCommand(exitCommand);
addCommand(pauseCommand);
setCommandListener(this);
width = getWidth(); // get screen width
height = getHeight(); // get screen height
isPlay = true;
isPause = false;
posX = width / 2;
posY = height/ 2;
isUp = true;
layerManager = new LayerManager();

}

/I Start thread for game loop

public void start() {
gameThread = new Thread(this);
gameThread.start();

}

/I Stop thread for game loop

public void stop() {
gameThread = null;

}

// Main Game Loop
public void run() {
Graphics g = getGraphics();
Thread currentThread = Thread.currentThread();
try {
while (currentThread == gameThread) {
long startTime = System.currentTimeMillis();
if (isShown()) {

throws
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if (isPlay) {
tick();
}

render(g);
}

long timeTake = System.currentTimeMillis() - startTime;
if (timeTake < MILLIS_PER_TICK) {
synchronized (this) {
wait(MILLIS_PER_TICK - timeTake);

}
}else {
currentThread.yield();
}
}

} catch (InterruptedException ex) {
// won't be thrown
}

}

// Handle dynamic changes to game including user input
public void tick() {

try {
if (isUp) {
if (posY -3>0){
posY -=3;
}else {
isUp = false;
}
¥
if (lisUp) {
if (posY + 3 < height) {
posY +=3;
}else {
isUp = true;
}
} catch (Exception e) {
stop();
}

}

// Handle Soft-Key reponses
public void commandAction(Command c, Displayable d) {
if (c == exitCommand) {
midlet.exitGame();
}
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why

if (c == pauseCommand) {

pauseGame();

}

if (c == resumeCommand) {
resumeGame();

}

¥

/l Method to Display Graphics
private void render(Graphics g) {
g.setColor(Ox00FFFFFF);
g.fillRect(0, O, width, height);
g.setColor(0x000000FF);
g.drawString("X", posX, posY, Graphics. TOP | Graphics.LEFT);
layerManager.paint(g, 0, 0);
flushGraphics();
}

/l This where you should handle game auto-save, save to either network
/I server
// and/or local RMS
public void autoSave() {
I/l Auto Save Stuff should be here
System.out.printIn("Auto Saving Logic Should Be Here");

}

public void pauseGame() {
// You may or may not want to have auto-save done at Pause, that is

I/ when you exit
/I the system console outpus and extra 2 auto saving messages, total

/l including the

/I the call to autosave when exiting
autoSave();
removeCommand(pauseCommand);
addCommand(resumeCommand);
isPause = true;

stop();
¥

public void resumeGame() {
removeCommand(resumeCommand);
addCommand(pauseCommand);
isPause = false;
start();
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¥

public void hideNotify() {
pauseGame();

public void showNotify() {
resumeGame();
}

¥

17. 1.2/ F MIDP 1.0 SEEREEF13R 6]

ExamplePauseResumeMIDP1.java (main midlet):

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

public class ExamplePauseResumeMIDP1 extends MIDlet {
private Display display;

private GameCanvas gameCanvas;

public ExamplePauseResumeMIDP1() {
display = Display.getDisplay(this);

}
public void startApp() {
try {
this.gameCanvas = new GameCanvas(this);
this.gameCanvas.start();
display.setCurrent(this.gameCanvas);
} catch (Exception ex) {
System.out.printin(“error: " + ex);
}
}
public void pauseApp() {
¥

public void destroyApp(boolean unconditional) {
gameCanvas.autoSave();
¥

public void exitGame() {
destroyApp(false);
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notifyDestroyed();

ks

GameScreen.java:

import javax.microedition.lcdui.*;
import java.util.*;

CommandListener {
private static final int MILLIS_PER_TICK = 50;

Command.BACK, 1);

Command.SCREEN, 1);

Command.SCREEN, 1);
private ExamplePauseResumeMIDP1 midlet;
private boolean isPlay;
private int width;
private int height;
private Thread gameThread = null;
private Image buffer;

// Pause flag
private boolean isPause;

/I Variables used for demo animation
private int posX;

private int posY;
private boolean isUp;

public GameCanvas(ExamplePauseResumeMIDP1
Exception {

public class GameCanvas extends Canvas implements Runnable,

private.  Command backCommand = new Command("Exit",

private.  Command pauseCommand = new Command("Pause",

private  Command resumeCommand = new Command("Resume”,

midlet) throws
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this.midlet = midlet;
addCommand(backCommand);
addCommand(pauseCommand);
setCommandListener(this);
width = getWidth(); // get screen width
height = getHeight(); // get screen height
isPlay = true;
isPause = false;
posX = width / 2;
posY = height/ 2;
isUp = true;
if (YisDoubleBuffered())

buffer = Image.createlmage(width, height);

}

/I Start thread for game loop

public void start() {
gameThread = new Thread(this);
gameThread.start();

}

/I Stop thread for game loop

public void stop() {
gameThread = null;

}

// Main Game Loop
public void run() {
Thread currentThread = Thread.currentThread();
try {
while (currentThread == gameThread) {
long startTime = System.currentTimeMillis();
if (isShown()) {
it (isPlay) {
tick();
¥

repaint(0, 0, width, height);
serviceRepaints();

}

long timeTake = System.currentTimeMillis() - startTime;

if (timeTake < MILLIS_PER_TICK) {
synchronized (this) {
wait(MILLIS PER_TICK - timeTake);
¥

}else {
currentThread.yield();
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}
}
synchronized (this) {

if (gameThread == Thread.currentThread()) {
gameThread = null,
}
}

} catch (InterruptedException ex) {
// won't be thrown
}

¥

// Handle dynamic changes to game including user input
public void tick() {
try {
if (isUp) {
if (posY -3>0){
posY -=3;
}else {
isUp = false;
}
}

if (YisUp) {
if (posY + 3 < height) {
posY += 3;

}else {
isUp = true;
}

} catch (Exception e) {
stop();
}

}

public void keyPressed(int keyCode) {
¥

// Handle Soft-Key reponses
public void commandAction(Command c, Displayable d) {
if (c == backCommand) {
midlet.exitGame();

}

if (c == pauseCommand) {
pauseGame();

}

if (c == resumeCommand) {
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resumeGame();

¥
¥

/l Method to Display Graphics
public void paint(Graphics g) {
Graphics gr=g;
try {
if (buffer !=null)
g = buffer.getGraphics();
g.setColor(OX00FFFFFF);
g.fillRect(0, 0, width, height);
g.setColor(0x000000FF);
g.drawString("X", posX, posY, Graphics. TOP | Graphics.LEFT);
if (9 !=gr)
gr.drawlmage(buffer, 0, 0, 20);
} catch (Exception e) {
System.out.printIn("Animation Error");
}

}

// This where you should handle game auto-save, save to either network
/I server
// and/or local RMS
public void autoSave() {
I/ Auto Save Stuff should be here
System.out.printIn("Exiting and Auto Saving™);

¥

public void pauseGame() {
autoSave();
removeCommand(pauseCommand);
addCommand(resumeCommand);
isPause = true;
stop();

¥

public void resumeGame() {
removeCommand(resumeCommand);
addCommand(pauseCommand);
isPause = false;

start();

¥

public void hideNotify() {
pauseGame();
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}
public void showNotify() {
resumeGame();
}
}

17.2 Unicode Fltt 535 F 8 5 L RF
17.2.1 Unicode /™4

Unicodese P ME—3RIR; IX L PR E 46 MR T8 BRI N H 85 225
R 88 A T . XA TR — N H AR HE, #EFR A TIS0/TEC 10646, S5ASCIT
M LEs, eI R — A N — R, ANFEFEASCITR A & 7bit, &% HEE
X A3 128 AN 74 o ASCTTAS AN &5 1 e SCrh I A4 e — i 0 e 47, (H2
MELLAFE IS B S PR E Z 555 . BEETHENL TR, RelEseiE AN e
FEPREHERE R, gl r e k. EHA R T Z1IH RS
B RgERN, sE - MNEKMRES 5NN ERN R GG, R AR
ZWEM RN B, AR AECLE T, REH T RESR L 2 i, i iX
Lot Unicode tHBLIF S, F I Hhttp://www. unicode. orgf)— Bt il {R I (PR RE
TA A REUnicode, LLAAE FHUnicodel)i-4k:

AL TAFE/P 145 7, Unicode 719 5F— 1~ 77 A XS Wiz i
— 9% 5. Unicode #5 7/t (= 25 #Apple, HP, IBM,JustSystem, Microsoft,
Oracle, SAP, Sun, Sybase, Unisys A//RZH e A IR THLCHIFRIEY
XML, Java, ECMAScript(JavaScript), LDAP, CORBA 3.0, WML & #7752
Unicode /7 3¢ ##, /il HUnicode (25 5 7 77 #ASO/IEC 10646 47, Unicode
WIRZLHAER G e I CR) i as L e = b & 7. Unicode g7
HIE S F0nicode 7 AJ L HHITF AR, 22557 IR E AT HEAR 1 E

Unicodeff K2 E0ME S -6 BTS2, Bf6G Javafial & J2ME. 2k B Javaili 5
I, R=gizHi i\ T XfUnicode ) 25, v AN iEA)\uk#E47Unicode it
il

17. 2. 2 ¢ J2ME #4l 8857 5 Unicode

1E 2 7RUni code P A7 2 1 77 L e AL 28 2 15 S FFUnicode. W 77 AL &R
P12, W HSCFERF, IRTTEMS Mincho 25748, fER G L eds TR 2 o v B
BJRYESCHE, IRBAE TN A WERTE SRS MANRINE T, B ED R AR
B, TR KPR B SO 48R, — AR IR R TV R e A
B ENE S LR AR EE, Arial Unicode MSHEZ H A 2 — o ANERIE, TIRANEESER
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HARPUE MR RCA,  R] DUW S8 B 34— AU Unicode 7 1A 4

GBEH A2 G, 3EASun Wireless Tool Kitf112235E H 5%, i3 A \wtk\devices
Ha%, KifilDefaultColorPhone®!|[r]— H % Jf- # iy 44 yUnicodePhone, Jf-#%
UnicodePhone H 5% I 14 J& 11 3C {4 iy 44 & UnicodePhone.properties, i FH T i 4 4 4K
43T FFUnicodePhone.properties SCA4- 336 21 5 1 P8 28 AL 49«

font.default=SansSerif-plain-10
font.softButton=SansSerif-plain-11

font.system.plain.small: SansSerif-plain-9
font.system.plain.medium: SansSerif-plain-11
font.system.plain.large: SansSerif-plain-14

font.system.bold.small: SansSerif-bold-9
font.system.bold.medium: SansSerif-bold-11
font.system.bold.large: SansSerif-bold-14

font.system.italic.small: SansSerif-italic-9
font.system.italic.medium: SansSerif-italic-11
font.system.italic.large: SansSerif-italic-14

font.system.bold.italic.small: SansSerif-bolditalic-9
font.system.bold.italic.medium: SansSerif-bolditalic-11
font.system.bold.italic.large: SansSerif-bolditalic-14

font.monospace.plain.small: Monospaced-plain-9
font.monospace.plain.medium: Monospaced-plain-11
font.monospace.plain.large: Monospaced-plain-14

font.monospace.bold.small: Monospaced-bold-9
font.monospace.bold.medium: Monospaced-bold-11
font.monospace.bold.large: Monospaced-bold-14

font.monospace.italic.small: Monospaced-italic-9

font.monospace.italic.medium: Monospaced-italic-11
font.monospace.italic.large: Monospaced-italic-14

BLAE, G SRARAE F ) 2 Arial Unicode MSF4A4E, JH] Arial\ Unicode\ MS#s i 30 £
rh¥)SansSerif 1 Monospaced, & 245 K SCFE N 2500 R
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font.default=Arial\ Unicode\ MS-plain-10
font.softButton=Arial\ Unicode\ MS-plain-11

font.system.plain.small: Arial\ Unicode\ MS-plain-9
font.system.plain.medium: Arial\ Unicode\ MS-plain-11
font.system.plain.large: Arial\ Unicode\ MS-plain-14

font.system.bold.small: Arial\ Unicode\ MS-bold-9
font.system.bold.medium: Arial\ Unicode\ MS-bold-11
font.system.bold.large: Arial\ Unicode\ MS-bold-14

font.system.italic.small: Arial\ Unicode\ MS-italic-9
font.system.italic.medium: Arial\ Unicode\ MS-italic-11
font.system.italic.large: Arial\ Unicode\ MS-italic-14

font.system.bold.italic.small: Arial\ Unicode\ MS-bolditalic-9
font.system.bold.italic.medium: Arial\ Unicode\ MS-bolditalic-11
font.system.bold.italic.large: Arial\ Unicode\ MS-bolditalic-14

font.monospace.plain.small: Arial\ Unicode\ MS-plain-9
font.monospace.plain.medium: Arial\ Unicode\ MS-plain-11
font.monospace.plain.large: Arial\ Unicode\ MS-plain-14

font.monospace.bold.small: Arial\ Unicode\ MS-bold-9
font.monospace.bold.medium: Arial\ Unicode\ MS-bold-11
font.monospace.bold.large: Arial\ Unicode\ MS-bold-14

font.monospace.italic.small: Arial\ Unicode\ MS-italic-9
font.monospace.italic.medium: Arial\ Unicode\ MS-italic-11
font.monospace.italic.large: Arial\ Unicode\ MS-italic-14

font.monospace.bold.italic.small: Arial\ Unicode\ MS-bolditalic-9

font.monospace.bold.italic.medium: Arial\ Unicode\ MS-bolditalic-11
font.monospace.bold.italic.large: Arial\ Unicode\ MS-bolditalic-14

B2 VRN %3548 T 15 5 % Qusay H. Mahmoud (IR 755/ 11 22539
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17. 2. 3Unicode M3k
WAE, FEPTA P& UnicodeTATHE ) M4 T MHello WorldRE/7an -

A :

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

public class SimpleUnicodeTest extends MIDlet {
Display display;

Form form = null,
Stringltem msg = null;

public SimpleUnicodeTest() {
}

public void startApp() {
display = Display.getDisplay(this);
msg = new Stringltem(*"Hello World' in japanese”,
"\u3053\u3093\u306B\u3061\u306F\U4E16\u754C");
form = new Form("Unicode Test");
form.append(msg);
display.setCurrent(form);

}

public void pauseApp() {
¥

public void destroyApp(boolean unconditional) {
¥
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LS 2 4 UnicodePhone

Unicode Test

EE?IJZME Wireless Toolkit - SimpleUnicodeTest Ti‘g :’;ﬁ;’ﬁiﬂ Japanese
—

File Edit Projeck, Help

e o e
J s New Project .. [\ Open Project . | @, Settin
J Déx-:iu:n_s:. IL_lniCan_EF‘thEHt‘

Funning with storage root UnicodePhone

/

R ST EEERBRE

e TR TR T R
BIEF T #hRM S %, @l
HAEPE Unicode I HHR, 1T
AEIRIR 2R SRl A

K39: Unicode=Z

WIS HAE e TH, @l LUE “Hello World” #fhfy “CACSEER”,
VM “CACBRER” il “\u3053\u3093\U306B\u3061\u306F\U4EL6\UTSAC”.
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17. 2. 4 $2BY Unicode X /4

BT REL R NIN Ina e aF s S e BT, — NERE N SCA L
- (Text File) WHUEFE X, S G EMERFZMHUnicode /. F IR ER
Unicode A2 FH 2 ) 7125

A] LU A http://www4.venet.ne.jp/~klivo/sim/simeng.htm I 1] % 2% N B F2 )5
Simredo ) &I 3.

public String readUnicodeFile(String filename) {
StringBuffer buffer = null,
InputStream is = null;
InputStreamReader isr = null;
try {
Class ¢ = this.getClass();
is = c.getResourceAsStream(filename);
if (is == null)
throw new Exception("File Does Not Exist");
isr = new InputStreamReader(is, "UTF8");
buffer = new StringBuffer();
int ch;
while ((ch = isr.read()) > -1) {
buffer.append((char) ch);
}

if (isr 1= null)
isr.close();
} catch (Exception ex) {
System.out.printIn(ex);
}

return buffer.toString();

}
17. 2. 5 BV 2 Unicode fRAGI SCA ST

A T Uni code SCAEI L, AN TSR EEEUEL & Uni code AR )
Text XCAF. [RIBETH FHello WorldSZf|, 78 XA P45
\u3053\u3093\u306B\u3061\u306F\UAE16\UT54C IR B S o 24 3010l P P 15 B (4 A
AN FRFEM ST R B o F . 30534 L VY ‘v’ ‘37 ‘07 ‘57 ‘3 JE
RN, PR BB IEHTH \u” , 5t a] LU 2 B S 1 D9 AN 7457 72— >Unicode
FRF . RN R] DOBE A A B (P Unicode A 45, IR [F1AE R DUAS 45 4 kg
ffJUnicode, #13053.

| private String convertStrToUnicode(String value) { |
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short valueAsShort = Short.parseShort(value.trim(),16);
return String.valueOf((char)valueAsShort);

}
17. 2. 6 HiIX AL SR 1

FEREfF T UnicodeZ Ji , BATAI LAGH S —ASAEdr s I F Ry b Sl X AL 1

SERESLH

XA 5K 2l B R AN B XA A (77, BARIXANEM ST K
HRRINTTE, AL T — 1 fe H b A iy A A S R o 3 L A 5 A L) 0 »
U T AEAN OB G PR R (R A T A AN BRI 5 SR . VPR RS BN RIX
TREEN), @A AN “fif! RAGEIERa il "RATa kAT
(K17 B3, KIS “HARAT 7, B YO ) 5 AR A mT REAH BT (1
Bug, [, AR FUR G T SOOI 28 1 A, U] DA E i SO SCIF A R
AT AN NIRRT DL RO AR s T, AN e] LUAIT X A
(RSO A5 A5 IERA AORS 3o 1A0, ARAT— AN FEDE R KA (1 SCRFRTE AT R 4K »
8 T A AR SCRAAETE R HE A 1, TR ZEAN U 5 AT A8 =4 (o SCA
K SO X AR SO I S R Py BERTT 60, AT BEAIR 17 AR 55 1R I K

Local e SR e AT F-HLIT X BY 35 v o 15 BRI b DX 1) = AN s, ekt
FEH, ek Mlocale. support e B A (X IF R BIEH & . EEHE,
X ) 8 E R Llocale. keys XA — R —H Wi .

Test Driver Midlet:

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

public class LocaleTest extends MIDlet {
private LocaleLib localeL.ib;

private Display display;
TextBox box = null;

public void startApp() {
try {
localeLib = LocaleLib.getinstance();
/llocaleLib = LocaleLib.getInstance("en-us");
/llocaleLib = LocaleLib.getInstance("'de");
String[] localeL.ist = localeLib.getSupportedLocales();
for (inti =0; i <localeList.length; i++) {
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localeLib.setLocaleKey(localeList[i]);

localeLib.loadLocale();

System.out.printIn("\n\n==== Locale " + localeL.ist][i]
+ " ::::::::::::::::");

System.out.printin(localeLib.getLocaleString("ID_HELLOWORLD™));
System.out.printin(localeLib.getLocaleString("ID_NEW"));

System.out.printin(localeLib.getLocaleString("ID_SETTINGS"));
System.out.printin(localeLib.getLocaleString("ID_HISCORE"));
System.out.printin(localeLib.getLocaleString("ID_HELP"));

System.out.printin(localeLib.getLocaleString("ID_ABOUT"));
System.out.printin(localeLib.getLocaleString("ID_EXIT"));
}
String temp2 =
localeLib.getLocaleString("ID_HELLOWORLD");
box = new TextBox(*"", temp2, 500, 0);
display = Display.getDisplay(this);
display.setCurrent(box);
} catch (Exception ex) {
System.out.printIn(ex);
}
¥

public void destroyApp(boolean b) {
}

public void pauseApp() {
¥

¥

LocaleTest.java:

import java.io.*;
import java.util.*;

public class LocaleLib {
private static LocaleLib instance = null;

private static String localeKey = null;

private static String[] idKeys = null;
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private static String[] supportedLocales = null;
private static String[] translationText = null;
private static Hashtable translation = new Hashtable();

private LocaleLib() {
}

private LocaleLib(String localeKey) throws Exception {
try {
supportedLocales = loadTextFile(*/locale.support™);
idKeys = loadTextFile(*'/locale.keys");
setLocaleKey(localeKey);
loadLocale();
} catch (Exception e) {
throw new Exception("Error Loading Locale Resources::" + e);
}

¥

public static LocaleLib getinstance() throws Exception {
return getlnstance(System.getProperty("microedition.locale™));
}

public static LocaleLib getinstance(String localKey) throws Exception {
if (instance == null)
instance = new LocaleLib(localKey);
return instance;

}

public String getLocaleKey() {
return this.localeKey;
}

public String getLocaleString(String stringKey) {
return this.parseUnicode((String) translation.get(stringKey));
}

public void setLocaleKey(String localeKey) throws Exception {
this.localeKey = localeKey.toLowerCase();
if ('validateLocaleKey())
throw new Exception(“Invalid Locale Key");

}

public String[] getSupportedLocales() {
return this.supportedLocales;
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¥

public void loadLocale() throws Exception {
translationText = load TextFile("/locale.”
+ this.localeKey.toLowerCase());
if (translationText.length == idKeys.length) {
for (inti=0; i <idKeys.length; i++) {
translation.put(idKeys[i], translationText[i]);

keys");

¥
}else {
throw new Exception("Invalid Locale Files, data not matching
}
¥
/**

* Ensure the current Locale key exists in the supported local list as
* listed in locale.support *
*
* @param none
* @return false is invalid and true is valid
*/
private boolean validateLocaleKey() {
boolean result = false;
for (inti = 0; i < supportedLocales.length; i++) {
if (localeKey.equals(supportedLocales[i].toLowerCase())) {

result = true;
break;
}
}
return result;
}
/**

* Read Text file deliminted by comma *
*
* @param filename
* @return Array with delimimted values
*/
private String[] loadTextFile(String filename) throws Exception {
String[] result = null;
int resultldx = 0;
StringBuffer sb = null,
Vector strings = null;
Enumeration enum = null;

try {
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Class ¢ = this.getClass();
InputStream is = c.getResourceAsStream(filename);
if (is == null)
throw new Exception("File Does Not Exist");
sb = new StringBuffer();
strings = new Vector();
byte b[] = new byte[1];
while (is.read(b) !=-1) {
if (b[0] '=44 && b[0] > 31 && b[0] < 255) {
sb.append(new String(b));
}else {
if (sb.toString().trim().length() > 0) {
strings.addElement(sb.toString().trim());

}
sb.delete(0, sb.length());
}
}
is.close();

if (sb.toString().trim().length() > 0) {
strings.addElement(sb.toString().trim());

}else {
sb = null;
}

result = new String[strings.size()];

enum = strings.elements();

while (enum.hasMoreElements()) {
result[resultldx] = (String) enum.nextElement();
resultldx++;

} catch (Exception e) {
throw new Exception("ERROR: " + ge);

} finally {
sb = null;
strings = null;
enum = null;
}
return result;
}
/**

* Parse and translate unicode codes to the appropriate unicode symbol *
*
* @param String
* value contain possibly both ASCII characters and
unicode codes

* Unicode codes are signified by back slash then the
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character u

* @return String value with unicode codes translated to thier

appropriate

*/

unicode symbols

private String parseUnicode(String value) {
String result =",
/I Ensures value has at least one character
if (value == null || value.length() <= 0)

return result;

int idx = 0;

int idxFound = -1,

int findLength = 2;

StringBuffer sb = new StringBuffer();

while ((idxFound = value.indexOf("\\u", idx)) '=-1) {

¥

sb.append(value.substring(idx, idxFound));

sb.append(convertStrToUnicode(value.substring(idxFound + 2,
idxFound + 6)));

idx = idxFound + 6;

if (idx < value.length()) {

sb.append(value.substring(idx));

return sh.toString();

/**

* Converts a unicode string code to the unicode symbol *

*

* @param String
*

value representating a unicode code ie: 0669

* @return unicode symbol as a String

*/

private String convertStrToUnicode(String value) {
short valueAsShort = Short.parseShort(value.trim(), 16);
return String.valueOf((char) valueAsShort);

¥
¥
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17. 2. 7T #iX AL SER] TT—— 1L

FE T T XA U SE I 5, IR A AR i AR AN,
XL VE AT SRS 0L, 3 BATIHEY A

L A GIAN— S XMLFI AT 3O 5 2 58 B SO i A XML 2. X R Ty
3RS TR e g 738 PR3 A IR 45 2 2R 25 AN 7] S5 = 4 it & T it ak
IO . Xadral@ ikl TR IR 55 28 APTSEER T XA ) RE, Z7%
www. xadra. com.

2. VRV Ay BRI L IR 55 7% HC ] e DX A Bt R A B E AR s O A . 3K
AR 2 R BB S, WIS0AP. —BERIBUE A%, MU e H
BEPIRE,

3. ARENUREEHIAE N AR R AR I A BB m AL AR, W LB RS BR T A
P ST 4 DAL E A DL S 15 R B A7t/ LocaleLib. javai. [A]
INf, K sk FHString s SR T8O F Integer i X, IXAEAR AT LAF i 4K
P I N A5 B . IR 2 A AR R TT A5
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BH/\E MARTEZL R
18.1 bk

IS TRIZ R, BIBATTB Bl b, wio Lk Jstin e - e e B AT Sh REAN 5 42
(RIRRAS, AN 2 JOMET X B N HIRE Y, SR T (R 5 A B A R A I 2 g 5
ERRAS . JARZARM AR, I B 21 =P WL

o HE: AR B BRI Rt . G ECE 1A )
SR P FALBEE IR, S nT LU AL IR )R] 0T v s 1
W], AT AT CASR SR . — M S Bt X AR P, I HL2% B AR
(RITERR, )2 IR e — 7 18] Internet () ML, E A1 143 [ Skt [a) 58 35 21 1F
Hf R IR 1)

o HIRR: ISR AR, EET H IR W2 A, BE T Rk
SE MR A, iR 3]

o AERREERS: A REDr iR AR gk ok, — FLE R AR
BB T e KA, AR 3]

Je P Al 5 2R BT S A (R I ) A (R RS e — P i R A F AR (KU RMS
ARG, EELETHABERIARISICRLIRE. RIEAEARA X RN THL L,
Pt AT DIGE L 375 B DA AT A B R RMS SR AS Bk 28 18 ik FRIRMS e % o AR
T I 2 U S5 A AR R TR L, X BT A HBRMS, B RSE
M2, — M AR B IFAS AT 2 I RIOK B 5 it BRRMS

18.2 SEZPL T

FEEATHN =07 0, W R B AT Y] A AR . S KA
REo AT LRI IX L ha it (I, DUEEAEAUR h e, tn] DUl iefy
IS BRI SCA SO BEE o« 5 RS By ZEHOFT W BT, /PRIt AN e G
Z 5 T AR S G B SCAS SO R I AT AL JARSCAF o G SR AR e 58 42 0 ol
R AR A, X RITRIE LS, (BB DL N, WP A T H R R AR
AN =TT (W E R R IV E AR BTSRRI HOR g A
TR RRAEARILSE T 03X, %5 R B JADSCA 88 EEM 00 B A S 20 M 2K URL
A%, I JADSCAT ARSI LR S R A At AN KO — N (R o 4R ) ABEE 3R
IR HIYIE, 8 S A P25 S SR S AL

XHANH T AEJADSCAE R HIA IS4
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o Expire-Date: 20031201
o Expire-Days: 30
o Expire-Plays: 10

IO T I H S (R JADSCA RS 2 n I

MIDlet-1: TimeTrialDemo, , TimeTrialDemo
MIDlet-Jar-Size: 49006

MIDlet-Jar-URL: TimeTrialDemo.jar
MIDlet-Name: TimeTrialDemo
MIDlet-Vendor: Sun Microsystems
MIDlet-Version: 1.0
MicroEdition-Configuration: CLDC-1.0
MicroEdition-Profile: MIDP-1.0
Expire-Date: MJAWMzEWMTU=

Expire-Date {18 /& AN AT, & S Ad FH Base64A N a5 5Lk s K i s e itk o B
SR Base6A N FLAR SR K N8 50, B JE Bl ik 15 R JAD SOk B B Expire-DatefH 1]
NG T o XA A REX 0 KB RN, AHJETF R AN 75 B H B K A JAD L
4, 3K ARG T e AT .

AJ LU I MIDIlet24 [ getAppProperty(String key) /7 v2: K 3R ELIAD ST [ 2 4k
8, A2 SystemS (1) & A getProperty(String key). 5l40:

String expirePlays = getAppProperty("Expire-Date™);
ARAFIXAME S5 n] A U AR 15 B 1 o 10 B 2256-1iF Expire-Date ¥ &2,
R GRS B HYL AT, WERART S BOE R, R
Expire-Datef i J' FA F B2, A J 785 31 m] DAL B A wie i 301
18.3 B RN AR H AR I

DRI R AT — 22TV

O

IS FH 25 4 i 28 A S 0 B D e

PRI A VR AR 2 B A 1

o WIECEACR) A (Digital Rights Management, DRMD . F[fii#2 51 (1) J5 1% 9F:
ANBEBH LEATAT KR AR A —3BFH UL 2 55— 5B FHLo A FHDRMI ) LR 1%
AR NG AR, — AR TR A FH 5 5 o W UAH DG (R B2 AR Jin 2%
Je ., RAFNFPA T PAT IR

0 FHEBER LA S AE demo s FH IR A IRFAE, TR R

REJHETHAE . XS BRI RIS, il ) ) S 58 4 hi

O
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o SRS NS 5L, fBouncy Castle 5i# Kerberos

o GEOTA TN, e —NEAX, M HEETER K, sFH e
JE A RETE— IR M

o OTARX & Rk

18.4 Hr{ELF YT %

FEN A T PRI I A A e, BATIRE B THLIT R SBeiird%, eI — AP
$)79$3. 0021$9. 00, XK i gREr . Rify, EEEaiGEd, s
B T Tl EH A el demo FRUAS .

18.5 L4

18.5.1 & Midlet

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

public class TimeTrialDemo extends MIDlet implements CommandListener {
private Display display;

private Command cmdExit = new Command("Exit", Command.EXIT,
1);;

private Form formMain;

private Stringltem stringltem;

private TimeTrial timeTrial;

private static final String rmsName = "TimeTrialDemoRMS";
private boolean result;

public TimeTrialDemo() {
try {
// Manual Encrypt - You may need this to change the values in
the
/I JAD file
//System.out.printin("Manual Encryption: " +
// Base64.encodeToString("20031015™));
// Time Trial - By Date
/ltimeTrial = new TimeTrial(rmsName, TimeTrial. TT_DATE);
/lresult = TimeTrial.isValid(getAppProperty("Expire-Date™));
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/[ Time Trial - Number of Days
/ltimeTrial = new TimeTrial(rmsName, TimeTrial. TT_DAYYS);
/lresult = TimeTrial.isValid(getAppProperty("Expire-Days"));
// Time Trial - Number of Plays
timeTrial = new TimeTrial(rmsName, TimeTrial. TT_PLAYYS);
result = timeTrial.isValid(getAppProperty("Expire-Plays™));
if (result)
System.out.printIn("Game NOT Expired");
else
System.out.printIn(*Game Expired");
} catch (Exception ex) {
System.out.printin(ex);
¥

display = Display.getDisplay(this);
formMain = new Form("Time Trial Demo");
formMain.addCommand(cmdExit);
formMain.append(stringltem);
formMain.setCommandL.istener(this);

}

public void startApp() {
display.setCurrent(formMain);

}

public void pauseApp() {
}

public void destroyApp(boolean unconditional) {
¥

public void commandAction(Command c, Displayable s) {
if (c == cmdEXxit) {
destroyApp(false);
notifyDestroyed();

ks
¥

ks

18. 5. 2 IR HIK

import javax.microedition.rms.*;
import java.util.*;
import java.io.*;

public class TimeTrial extends BaseRMS {
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public static final int TT_DATE = 0;

public static final int TT_DAYS =1,

public static final int TT_PLAYS = 2;

public static final int MAX_NUM_DAYS = 30;
public static final int MAX_NUM_PLAYS = 10;
Calendar currentCalendar;

Date currentDate;

int currentDateAsiInt; // YYYYMMDD

private int timeTrialType;

private String value;

private String decryptedValue;

private int numDays;

private int numPlays;

/**

* Constructor
*/
public TimeTrial(String rmsName, int timeTrialType) throws Exception {

super(rmsName);
setTimeTrial Type(timeTrial Type);
currentDate = new Date();
currentCalendar = Calendar.getInstance();
currentCalendar.setTime(currentDate);
currentDateAsInt = getCurrentDateAsInt();

}

/**
* Change TimeTrial Method
*/
public void setTimeTrial Type(int timeTrialType) throws Exception {
if (timeTrialType == TT_DATE || timeTrialType == TT_DAYS
|| timeTrialType == TT_PLAYYS) {
this.timeTrial Type = timeTrial Type;
}else {
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throw new Exception("Invalid Time Trial Option™);

¥
¥

/**

* Check if App is Exired
*/
public boolean isValid(String value) throws Exception {
boolean result = false;
this.value = value;
decryptedValue = Base64.decodeToString(value);
switch (this.timeTrial Type) {
case TT_DATE:
result = isValidDate();
break;
case TT_DAYS:
result = isValidDays();
break;
case TT_PLAYS:
result = isValidPlays();
break;

!

return result;

}

/**

* Time Trial by Date
*/
private boolean isValidDate() throws Exception {
boolean result = false;
Date expireDate = new Date();
Calendar expireCalendar = Calendar.getinstance();
expireCalendar.set(Calendar.YEAR, Integer.parselnt(decryptedValue
.substring(0, 4)));
expireCalendar.set(Calendar. MONTH, Integer.parselnt(decryptedValue
.substring(4, 6)));
expireCalendar.set(Calendar.DAY_OF _MONTH, Integer
.parselnt(decryptedValue.substring(6, 8)));
expireDate = expireCalendar.getTime();
if (currentDate.getTime() < expireDate.getTime())
result = true;
return result;

/**
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* Time Trial By Number of Days
*/
private boolean isValidDays() throws Exception {
boolean result = false;
loadTimeTrialData();
if (currentDateAsInt - numDays < Integer.parselnt(decryptedValue)) {
result = true;

}

return result;

¥
/**

* Time Trial By Number of Plays
*/
private boolean isValidPlays() throws Exception {
boolean result = false;
loadTimeTrialData();
System.out.printin("Play: " + decryptedValue + " Plays RMS: "
+ numPlays);
if (numPlays <= Integer.parselnt(decryptedValue)) {
updatePlays(++numPlays);

result = true;
}
return result;
}
public void loadTimeTrialData() throws Exception {
try {
/I Will call either loadData() or createDefaultData()
this.open();
if (this.getRecordStore() '= null)
this.close();
} catch (Exception e) {
throw new Exception("Error loading Settings™ + e);
}
}
private void updatePlays(int numPlays) throws Exception {
try {
/I load current scores
this.open();
// Update
this.numPlays = numPlays;
updateData();
/I close

if (this.getRecordStore() !'= null)

175




J2ME ik T —3F MIDP2.0

this.close();
} catch (Exception e) {
throw new Exception(this.getRMSName() + "::updateTimeTrial::" +

private int getCurrentDateAsInt() {

StringBuffer sb = new StringBuffer();
sb.append(String.valueOf(currentCalendar.get(Calendar.YEAR)));
if (currentCalendar.get(Calendar MONTH) < 10)

sb

.append("0"
+ String.valueOf(currentCalendar
.get(Calendar. MONTH)));

else

sb.append(String.valueOf(currentCalendar.get(Calendar. MONTH)));

sb.append(String.valueOf(currentCalendar.get(Calendar.DAY_OF_MONTH)));
return Integer.parselnt(sb.toString());
}

e
/I RMS Related methods (loadData,createDefaultData, updateData) inherited
// from BaseRMS
protected void loadData() throws Exception {
try {
byte[] record = this.getRecordStore().getRecord(1);
DatalnputStream istream = new DatalnputStream(
new ByteArraylnputStream(record, 0, record.length));
numDays = istream.readInt();
numPlays = istream.readInt();
} catch (Exception e) {
throw new Exception(this.getRMSName() + "::loadData::" + e);
}

¥

/**
* Default values for numDays will be currentDay (first day the user plays
* the game * numPlays is defaulted to zero number times played
*/
protected void createDefaultData() throws Exception {
try {
numDays = currentDateAsInt;
numPlays = 0;
ByteArrayOutputStream bstream = new ByteArrayOutputStream(12);
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DataOutputStream ostream = new DataOutputStream(bstream);
ostream.writelnt(numDays);
ostream.writeInt(numPlays);
ostream.flush();
ostream.close();
byte[] record = bstream.toByteArray();
this.getRecordStore().addRecord(record, 0, record.length);
} catch (Exception e) {
throw new Exception(this.getRMSName() + "::createDefaultData::" +

protected void updateData() throws Exception {

try {
ByteArrayOutputStream bstream = new ByteArrayOutputStream(12);
DataOutputStream ostream = new DataOutputStream(bstream);
ostream.writelnt(numDays);
ostream.writelnt(numPlays);
ostream.flush();
ostream.close();
byte[] record = bstream.toByteArray();
this.getRecordStore().setRecord(1, record, 0, record.length);

} catch (Exception e) {
throw new Exception(this.getRMSName() + "::updateData::" + €);

}

}

ks

18. 5. 3 BaseRMS &
DL+ [ BaseRMS. java XAt
18. 5. 4 Base64 %

N HEACESASZ I EE AR NG, M2 R BN, ASER A ) G
HHEERET

import java.io.*;

public class Base64 {
protected static final char[] alphabet = { ‘A", 'B', 'C', 'D', 'E', 'F,
'G','H',//0to 7
T, 'K LY MY N, 'O P 1 8 to 15
'Q, 'R, 'S, 'T,'U, 'V','"W', ' X', /] 16 to 23
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Y, 'Z', ', b, ', ' e Y /] 24 to 31
i’ 'j', 'k, 'l 'm', 'n', // 32 to 39
q,'r,'s,'t,'u 'v' [/l 40 to 47
x,'y','z','0,'1, '2' '3', /1 48 to 55
'4''5''6",'7",'8",'9", '+','I' [/ 56 to 63

¥}

protected static final int[] decodeTable = { -1, -1, -1, -1, -1, -1, -1,
-1,-1,-1,//0t0 9
-1,-1,-1,//10to 19
-1, -1, -1, -1, -l, -1, 1, -1,-1,-1,// 20 to 29
-1,-1,-1,//30to 39
, 52,53, // 40 to 49
1,-1,-1,//50to 59
1,0 , 4,1/ 60 to 69
56,7,8,9,10,11,1 13, 14,// 70 to 79
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, // 80 to 89
25,-1,-1,-1,-1,-1, -1, 26, 27, 28, // 90 to 99
29, 30, 31, 32, 33, 34, 35, 36, 37, 38, // 100 to 109
39, 40, 41, 42, 43, 44, 45, 46, 47, 48, // 110 to 119
49, 50, 51 // 120 to 122
b

public static String encodeToString(String s) {
char[] encoded = encode(s);
StringBuffer encodedSB = new StringBuffer();
for (int i = 0; i < encoded.length; i++) {
encodedSB.append(encoded[i]);
}

return encodedSB.toString();
}

public static char[] encode(String s) {
return encode(s.getBytes());
}

public static char[] encode(byte[] bytes) {

int sixbit;

char[] output = new char[((bytes.length - 1) / 3 + 1) * 4];

int outIndex = 0;

inti=0;

while ((i + 3) <= bytes.length) {
sixbit = (bytes[i] & OxFC) >> 2;
output[outindex++] = alphabet[sixbit];

sixbit = ((bytes[i] & 0x3) << 4) + ((bytes[i + 1] & 0xF0) >> 4);

output[outindex++] = alphabet[sixbit];
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6);

}

sixbit = ((bytes[i + 1] & OxF) << 2) + ((bytes[i + 2] & 0xC0) >>

output[outindex++] = alphabet[sixbit];
sixbit = bytes[i + 2] & 0x3F;
output[outindex++] = alphabet[sixbit];
i +=3;
}
if (bytes.length - i ==2) {
sixbit = (bytes[i] & OxFC) >> 2;
output[outindex++] = alphabet[sixbit];
sixbit = ((bytes[i] & 0x3) << 4) + ((bytes[i + 1] & OxF0) >> 4);
output[outindex++] = alphabet[sixbit];
sixbit = (bytes[i + 1] & OxF) << 2;
output[outindex++] = alphabet[sixbit];
output[outindex++] = '="
} else if (bytes.length - i ==1) {
sixbit = (bytes[i] & OxFC) >> 2;
output[outindex++] = alphabet[sixbit];
sixbit = (bytes[i] & 0x3) << 4;
output[outindex++] = alphabet[sixbit];
output[outindex++] = '="
output[outindex++] = '=";

¥

return output;

public static String decodeToString(String encoded) {

}

byte[] decoded = decode(encoded);

StringBuffer decodedSB = new StringBuffer();

for (inti = 0; i < decoded.length; i++) {
decodedSB.append((char) decoded]i]);

}

return decodedSB.toString();

public static byte[] decode(String encoded) {

byte[] decoded = null;
int decodedLength = (encoded.length() / 4 * 3);
int invalid = 0;
if (encoded.length() % 4 '=0) {
System.err.printin("It's not BASE64 encoded string.");

return null;

¥

if (encoded.charAt(encoded.length() - 2) =="'=") {
invalid = 2;

} else if (encoded.charAt(encoded.length() - 1) =="'=") {
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invalid = 1,

}

decodedLength -= invalid,;

decoded = new byte[decodedLengthl];

inti=0,di=0;

int sixbit0, sixbitl, sixbit2, sixbit3;

for (; i <encoded.length() - 4; 1 +=4) {
sixbit0 = decodeTable[encoded.charAt(i)];
sixbitl = decodeTable[encoded.charAt(i + 1)];
sixbit2 = decodeTable[encoded.charAt(i + 2)];
sixbit3 = decodeTable[encoded.charAt(i + 3)];
decoded[di++] = (byte) ((sixbit0 << 2) + ((sixbitl & 0x30) >>

4));

decoded[di++] = (byte) (((sixbitl & OxF) << 4) + ((sixbit2 &
0x3C) >> 2));

decoded[di++] = (byte) (((sixbit2 & 0x3) << 6) + sixbit3);

switch (invalid) {
case O:
sixbit0 = decodeTable[encoded.charAt(i)];
sixbitl = decodeTable[encoded.charAt(i + 1)];
sixbit2 = decodeTable[encoded.charAt(i + 2)];
sixbit3 = decodeTable[encoded.charAt(i + 3)];
decoded[di++] = (byte) ((sixbit0 << 2) + ((sixbitl & 0x30) >>

4

decoded[di++] = (byte) (((sixbitl & OxF) << 4) + ((sixbit2 &
0x3C) >> 2));

decoded[di++] = (byte) (((sixbit2 & 0x3) << 6) + sixbit3);

break;

case 1:

sixbit0 = decodeTable[encoded.charAt(i)];

sixbitl = decodeTable[encoded.charAt(i + 1)];

sixbit2 = decodeTable[encoded.charAt(i + 2)];

decoded[di++] = (byte) ((sixbit0 << 2) + ((sixbitl & 0x30) >>

)

decoded[di++] = (byte) (((sixbitl & OxF) << 4) + ((sixbit2 &
0x3C) >> 2));

break;

case 2:

sixbit0 = decodeTable[encoded.charAt(i)];

sixbitl = decodeTable[encoded.charAt(i + 1)];

decoded[di++] = (byte) ((sixbit0 << 2) + ((sixbitl & 0x30) >>
4

break;
}

return decoded:;
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¥

static boolean bytesEquals(byte[] b1, byte[] b2) {
if (bl.length != b2.length) {
return false;
}

for (inti=Dbl.length-1;i>=0;i--){
if (b1[i] '=Db2[i]) {

return false;
}
}

return true;
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=+ Midlet — SimleCustomMenu.java:

H—rMidlet ZA%,

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

public class  SimpleCustomMenu extends MIDlet implements
CommandListener {

Display display;

Display pauseDisplay;

boolean isSplash = true;

MenuScreen menuScreen;

public SimpleCustomMenu() {

MenuScreen menuScreen = new MenuScreen();

display = Display.getDisplay(this);
display.setCurrent(menuScreen);

¥

protected void startApp() throws MIDletStateChangeException {

}

protected void pauseApp() {

¥

protected void destroyApp(boolean flag) throws
MIDIletStateChangeException {

¥

public void commandAction(Command cmd, Displayable dis) {

}

ks

MenuScreen.java

FISESE A I STILANT SRR ACS, DUSUR L 38 AR 7 0K DSt
e B R IERINEE s e I E 20 SR

import javax.microedition.lcdui.*;
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/I Set Fonts

public class MenuScreen extends Canvas implements Runnable {

static final Font lowFont = Font.getFont(Font. FACE_MONOSPACE,

Font.STYLE_PLAIN, Font.SIZE_SMALL);

static final Font highFont = Font.getFont(Font. FACE_MONOSPACE,

Font.STYLE_BOLD, Font.SIZE_MEDIUM);

/I Set Color

static final int lowColor = 0x000000FF; // Not Highlighted

static final int highColor = 0xO0FF0000; // Highlighted

static final int highBGColor = 0x00CCCCCC;// Highlighted Background

static int width; // screen width
static int height; // screen height

static int startHeight; // height where the menu starts

static final int spacing = highFont.getHeight() / 2; // spacing between

menu

/I Menu Item Labels

static final String[] mainMenu = { "New Game",
"Settings",

"Help", "About" };

// To hold the current highlighted menu option
static int menuldx;

/I Menu Thread
Thread menuThread:;

// Constructor
public MenuScreen() {
/I Get Width and Height of Canvas
width = getWidth();
height = getHeight();
/I Calculate Start Height of Menu

/I items

"High Score",

startHeight = (highFont.getHeight() * mainMenu.length)

+ ((mainMenu.length - 1) * spacing);
startHeight = (height - startHeight) / 2;
/I Set Selected Menu Item to the first menu item
menuldx = 0;
/I Create Thread and Start
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menuThread = new Thread(this);
menuThread.start();

¥

// Simple Run -- Should be modified for better performance/efficiency
public void run() {
while (true) {

repaint();
}
}

// Paint Main Menu
public void paint(Graphics g) {
g.setColor(OX00FFFFFF);
g.fillRect(0, O, width, height);
for (int i = 0; i < mainMenu.length; i++) {
if (i == menuldx) {
g.setColor(highBGColor);
g.fillRect(0, startHeight + (i * highFont.getHeight())
+ spacing, width, highFont.getHeight());
g.setFont(highFont);
g.setColor(highColor);
g.drawString(mainMenul[i], (width - highFont
stringWidth(mainMenul[i])) / 2, startHeight
+ (i * highFont.getHeight()) + spacing, 20);
}else {
g.setFont(lowFont);
g.setColor(lowColor);
g.drawString(mainMenul[i], (width - lowFont
stringWidth(mainMenul[i])) / 2, startHeight
+ (i * highFont.getHeight()) + spacing, 20);
¥
}
¥

/I Capture Keypresses for Menu Selection
protected void keyPressed(int code) {
if (getGameAction(code) == Canvas.UP && menuldx - 1 >=0) {
menuldx--;
} else if (getGameAction(code) == Canvas.DOWN
&& menuldx + 1 < mainMenu.length) {
menuldx++;
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