Juegos en 2D




Juegos en 2D

* Los caracteres y el campo de juego utilizan dos
dimensiones (xy y).

* Ejemplos:
 Juegos de mesa: Gato, Memoria, Reversi, Bejeweled, etc.

 Juegos de arcade: Pac-Man, Invasores del espacio,
Digger, etc.

* No requieren camara virtual ni proyecciones.
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Proceso de diseno

* Componentes del juego:
e Objetos: pelotas, fantasmas, Mario, dragones, etc.
e Campo de juego: tablero, espacio sideral, paisaje, etc.
* Reglas:
e Objetivos.
e Objetos autonomosy objetos controlados por el jugador.
e Movimiento.
e Puntaje.

e Condiciones de victoria.
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Game loop (ciclo del juego)

* Corre en un hilo (thread) aparte del hilo principal.

while (termine) {
revisar input del usuario
ejecutar Al si existe
mover los objetos autonomos
resolver colisiones
revisar condiciones de victoria o derrota
actualizar las graficas
tocar musica
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Primer juego

* Una pelota que esta confinada en una caja simulada
por los limites de la pantalla del dispositivo.

* Objetos: pelota, paredes.
* Métodos: mueve, rebota, pinta.
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Clase Pelota

public class Pelota {

private
private
private
private

float
float
float
Paint

K, ¥/

dx, dy;
radio;
paint;

private RectF rect;

public Pelota(float u,

rect = new RectF(x - radio, v - radio, X + radio,

{

x = u;

¥y o=ws

radio = r;

dx = du;

dy = dv;

paint = new Paint():

paint.=secColor (colorxr) ;
}

public wvoid muewve ()
{

X += dx;
¥ o+= dy;
rect.set (X - radio,
}
pubklic woid rebota{int w,
{
if (® - radio <=
rebotaX () ;
}
if (v - radio <=
rebota¥ ()
}
}

S/ Centro
S/ Velocidad

S/ Bectangulo contenedor

float v, float r, float du,

int h)

X + radio »>= w) {

v + radio »>= h) {
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float dv, int color)

v + radio) ;

v — radio, x + radio, v + radio):




Clase Pelota

public woid rebotai()

{
dx = -dx:
}
public woid rebota¥()
{
dy = -dv;
}
pubilic RectF getBect()
{
return rect;
H
public wolid rebota{Felota p)
{
if {rect.intersecti{p.getBect{))) {
rebotaiX{): rebota¥():
p.rebotaXZ{}); p.rebota¥();
H
}
public woid pinta{Canvas o)
{
c.drawCirele{x, v, radio, paint);
}
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Clase PelotaView

public class PelotasView extends SurfaceView
implements ZurfaceHolder.Callback {
priwvate PelotasThread thread:
private Paint blackPFaint; // Fondo
private Pelota pelota; S Pelota
private int width, height; // Tamafio de la pantallsa

public PelotasView({Context context)

{
super{context) :
inicad):
¥
public PelotasView({Context context, Attributelet attrs)
{
super{context, attrs) ;!
inical):
¥
public PelotasView({Context context, LhttributeSet attrs, int def3tylelttr)
{
super{context, attrs, defStylelttr) !
inicad):
¥
privatce woid iniecaf)
{
pelota = new Pelotafz0, 40, 15, 2, 1, Color.RED):
blackPaint = new Paint{}):
blackPaint .setColor{Color.BLACK) ;
blackPaint .setityle{Paint.3tyle . FILL) ;
getHolder{) .addCallback{this) ;
thread = new PelotasThread{getHolder{})}):
setFocusable{true) ;
¥
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Clase PelotaV

protected wold pinta{Canvas canwvas)

{
if {canvas == null) {
return:
¥
A4 Limpia la pantalla
canvas.dravRect{0, 0, width, height, blackPaint):
#4 Dibuja la pelota
pelota.pintafcanvas) ;
H
private woid update()
{
pelotas.mueve() ;!
pelota=s.rebota{width, height)
H

public wvoid surfaceChanged{urfaceHolder holder, int format,

{
width = w
height =

h:
tubhlic woid surfacecCreated{3urfaceHolder holder)

{

thread.setRunning{true) ;
Lhread.start{}:

public wvoid surfacelestroyed{SurfaceHolder holder)

i
¥
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Clase PelotaThread

private class PelotasThread extends Thread {
priwvate SurfaceHolder surfaceHolder:
private boolean isFunning = false:

public PelotasThread{3urfaceHolder holder)

{
this.surfaceHolder = holder;
¥
public woid setBunning{boolean run)
{
this.isRunning = run;
}
@Crrarride
public woid rund)
{
while{isRFunning) {
update() ;
Canvas ¢ = nuall;
trv {
¢ = this.surfaceHolder. lockCanvas{null) ;
synchronized{this.surfaceHolder)
PelotasView.this.pinta(c) ;
1
H
finally {
if {c = null} {
surfaceHolder.unlockCanvasindPosti{c) !
H
1
¥
}
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Layout

<FramelLayout
ximlhzandroid="http: fSf=zchemas. android. comfapkfresfandroid"

xmlns:toola="http:ffschemas . android. comftools"
android: layout width="match parent’

android: layout height="match parent”
tools:context=" MainActivity"

<com.tesli.pelotas.PelotasView
android: id="G+id/fpelotasvView"
android: layout width="fill parent’
andrnid:laynut_height="fill_parent"f}

</ FrameLayout >
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Actividad principal

public class Malnldctivity extends ictivity {
private PelotasWView wview;

[MCmrerride
protected wvold onCreate{bundle savedlnstanceltate)

i
super.onCreate{savedlnstancestate) ;
setContentView({E. layout.activity main) ;

view = (FPelotasView) findViewById{(E.id.pelotasView) ;
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Extensiones

* Pelota con imagen.

* Agregar un fondo de imagen.
* Agregar mas pelotas y permitir que reboten entre si.
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Cargar imagenes

 Usar BitmapFactory para cargar la imagen:

Eitmap b = EBitmapFactory.decodeResource{getEesources(), R.drawable.nombre) ;

* Usar drawBitmap para pintar la imagen:
canvas.drawvBitmap(b, =, v, null) ;

* Para el caso especial del fondo usar:

canvas.drawBitmap(lh, new ERect{l, O, bh.getWidth{), b.getHeight()) .,
new Fect{l, O, width, height), null):
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Cargar imagenes

* En la clase Pelotas:

e Agregar un constructor que permita recibir un bitmap.
e Modificar el método pinta.
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Manejar varias pelotas

* En PelotasView declarar un arreglo de pelotas:

private Felota pelotas[]

new Pelotal[4]:

* Cargar las imagenes en inicia() e inicializar el arreglo.

Eitmap bl =
BEitmap hd =
Bitmap b3 =

Eitwap b4

pelotas[0]
pelotas[1]
pelotas[2]
pelotas[:]

BitmapFactory.decodeResource{ getEesources() ;
BitmapFactory.decodeResource{ getEesources() ;
EitmapFactory.decodeResource{ getResources() ,;
BitmapFactory.decodeResource{ getEesources() ;
5, 1, 1):
20, 95, 2, -1):
1z0, 45, -1, 1):
o, 75, -1, 3):

newr
new
newr
new

FPelota{bl,
Felotal{khz,
FPelota{kh3i,
Felota{kh4,

10,
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F.drawakhle
E.drawakhle
F.drawakle
FE.drawakhle

pelotal):;
pelota) ;
Lpelotad) ;
pelotad) ;
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Manejar varias pelotas

* Dibujar todas las pelotas en pinta().

for (FPelota pelota @ pelotas) {
pelota.pinta{canvas) !

}
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Manejar varias pelotas

* Actualizar todas las pelotas en update().

private wvold update()

i
for (int 1 = 0; 1 < pelotas.length; i++) {
pelotas[i] .mueve() ;
pelotas[i] .rebota{width, height);
for (int J = 1 + 1; ] < pelotas.length:
pelotas[i] .rebotal{pelotas[]1]) :
H
}
}
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Tiempo

* Lavelocidad de este game loop depende de la
velocidad de la CPU y de la densidad de la pantalla.

public void cund)

{
while{ i=zFunning) {

updace{ )

Canvas ¢ = null;
try {
¢ = this.surfaceHolder. lockCanvas{null) :
aynchronized{ this.surfaceHolder) {
FPelotasView,.this.pintafc) ;
i

1
finally {
if (o 1= noll) |
surfaceHolder . unlockCanvazindPosc{c) ;
}
i
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Solucion

* Usar un game loop que dependa del tiempo.

* Mover los objetos de acuerdo al tiempo transcurrido.
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Game loo

public wvoid rung)

{
long last = Jystem.currentTimeMillis(), now;
float dt, gdt = 0;
while{isFunning) {
A frame
now = Aystem.currentTimeMillis():
dt = (float) Math.win{l, (now - last) F 1000.0);
gdt = gdt + dt;
while (gdt = step) {
gdt = gdt - step;
update{step) ;
¥
last = now;
Canvas o = null:;
try {
oz = this.surfaceHolder. lockCanvas{null}) ;
synchronized{this.surfaceHolder) {
GameView.this.pinta{c) ;
]
¥
finally {
if {c 1= null) {
surfaceHolder.unlockCanvasindPost{c) ;
¥
H
]
}

Universidad de Sonora

21




x Game loop

* step es una variable global y es el inverso del numero
de frames por segundo (fps) deseados.

* Si se quieren 60 frames por segundo:
private float step = 1.0f f 60.0f;
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 € Método update()

* En la clase PelotaView:

private wvold update{float dt)

i
for {(int 1 = 0; i1 < pelotas.length; i++) {
pelotas[i] .wueve{dc) ;
pelotas[i] .rebhota{width, height) ;
for (int jJ = 1 + 1; j < pelotas.length; j++) {
pelotas[i] .rebota{pelotas[]]):
H
H
}
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Método mueve()

e En la clase Pelota:

public wold mueve{Lfloat dt)

i
¥ += dx * dt;
v o+= dy * dt;
rect.set{x - radio f 2.0f, v - radio f 2.0%,
* + radioco f 2.0f, v + radio f 2.0f):
1
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Segundo juego

* Ping-pong clasico.
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Reglas

* Dos jugadores (raquetas):
e Izquierda: controlada por el jugador.
e Derecha: controlada por la computadora.

* La pelota puede rebotar arriba, abajo y en las raquetas.

* Si sale por la parte izquierda, la computadora se anota
un punto.

* Si sale por la parte derecha, el jugador se anota un
punto.

Universidad de Sonora 26




Caracteristicas del juego

* Capacidad de hacer pausas.

* Color de las raquetas configurable.
* Musicay efectos de sonido.

* Maximo 5 puntos.
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' Objetos

* Raqueta.
* Pelota.
* Fondo.

® Marcador.
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Menu principal

PiNG
PON

SETTINGS

HOW TO PLAY
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Botones redondeados

® button _rounded corners.xml en drawable.

<7¥ml version="1.0" encoding="utf-8" 7>
<gelector Hmlns:android="http:ffschemas.android.comfapkSresfandroid" >
<item:>
<zhape android:shape="rectangle":>
<20lid android:color="#008800" />
<atroke android:width="2dp" android:color="#000000"/>

< !l=—— corners allow us to mwake the rounded corners button —->
<porners android:radiuns="15dp" />
</ shapex
<f item:
</selectors>

Fuente: http://android--code.blogspot.mx/2015/01/android-rounded-corners-button.html
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Layout principal

<?xml wversion="1.0" encoding="utf-8" 7>
<LinearLavyout
¥mlnsg:android="http:ffschemas. android. comfapk/resfandroid"

¥mlna:tools="http: ff=chemas . android. comftools"
andrnid:id="@+idfactivity_mﬂin”
android:orientation="vertical"

android: layout width="match parent"

android: layout height="match parent"
android:background="#A0FF10"

tools:context="com. tesi.pingpongextra.Mainhctivity" >

<ImageView
andrnid:3rc="@drawahlefping_pung_lugu"
android: layout_marginBottom="15dp"
android: layout gravity="center"
android: layout width="160dp"
android: layout height="120dp" />

<Button
android: id="@+id/btnPlay"
android: cext="@string/play"
android:onClick="buttonListener"
android:background="adrawahle /button rounded corners"
android: padding="15dp"
android: layout marginBottom="5dp"
android:textColor="§E£ffffr"
android: layout_gravity="center"
android: layout width="135dp"
android: layout height="wrap content"/:>

Universidad de Sonora 3




Layout principal

<Button
androids:
androids:

android

androids:

android

android

<Button

androids:

android

android

android

id="@+id/btnRecords"
text="@stringfrecords"

ronClick="buttonListener"
hackgrnund="@drawahlefhuttun_ruunded_nurners"
tpadding="15dp"
android:
ttextColor="#E£ffffE"
android:
android:
android:

layout marginBottom="5dp"
layout gravity="center"

layout width="125dp"
laynut_height="wrap_nuntent"f}

id="@+id/btnSettings"

rtexdt="Ggstringfsettings"
android:
android:
android:
android:
rtextColor="#Efffrr"
android:
!layout width="125dp"
android:

onZlick="hunttonLi=stener"

hackgruund="@drawahlefhuttun_ruunded_curners"

padding="15dp"
layout marginBottom="5dp"

layout gravity="center"
layuut_height="wrap_nuntent"f}
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Layout principal

<Button
android
android

android:

android

android:
android:
android:
android:

android

android:

<Button
android

androids:

android
android
android

android:

android

android:

android

android:

</LinearlLayout>

rid="@+idfbtnHelp"

rcext="@string/help"

onclick="hbuttonListener"
:hackground="@&drawable fbutton rounded corners"
padding="15dp"

layout marginbBottomw="5dp"

textColor="#§E£E£££fff"

layout gravity="center"

Playout width="125dp"
lagnut_height="wrag_nuntent"fb

rid="@+id/btnibout"

text="Agstringfabout"
ronClick="buttonLi=stener"
rhackground="@adrawable fbutton rounded corners"
rpadding="15dp"

layout marginbBottomw="5dp"
rtextColor="#E£fffrr"

layout gravity="center"

!layout width="125dp"
lagnut_height="wrap_nuntent"fb
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Actividad principal

protected woid onCreate{bBundle savedlnstanceitate)

{
super.onCreate{savedlnstanceitate) ;!
A4 If the Android wversion iz lower than Jellybean, use this call to hide
/f the atatus bhar.
if (Build.VERSICN.3DE INT < 16} {
getWindow(} .zetFlags{TindowManager . LayoutParams . FLAG FULLSCREEN,
WindowManager.LayoutParams.FLAG FULLICREEN) ;
H
el=se {
View decorView = getWindow({).gethecorview() ;
A4 Hide the status har.
int uwiodptions = View.3¥3TEM UI FLAG FULLSCEEEN:
decorView,setiystenJiVisibhility(uiOptions) :
A4 Bemenber that you should never show the action har if the
A¢ atatus bar iz hidden, 2o hide that too if necessary.
AotionBar actionBar = gethotionEard) !
if {actionbar '= null) {
actionBar.hide() ;
H
else {
Log.d{"cag”™, "=vz actionbar noulo™):
i
}
secContentView{R. layout.activity main);
H
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Actividad principal

public wvoid buttonlListener{View wiew)

i
if (wview.getId() == E.id.btnFPlay) {
Intent intent = new Intent{this, Gawmelctivity.claz=szs);
startictivity{intent) ;
}
else 1f (view.getld({) == ER.id.btnRecords) {
}
else 1if (view.getId({) == ER.id.btnietting=s) {
Intent intent = new Intent{this, SettingsiActivity.clazss);
startictivity{intent) ;
}
else 1f (view.getId{) == ER.id.btnHelp) {
}
else 1if (view.getId{) == ER.id.btnibout}) {
1
1
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Eliminar la barra de accion

* En el archivo styles.xml en res/values cambiar el estilo.

<resources>
< !—— Base application theme. —--=
<ztyle name="AppTheme" parent="Theme.AppCompat.Light.HoActionBar'":>
“l—— Customize wour theme here. -—--=

<item name="colorPrimary'>@colorfocolorPrimary</ item:
<item name="colorPrimarvDark'">@colorfcolorPrimarvyDark</ items
<item name="colorAccent'" >@colorfocolordcocent</ item:

</fatylesr

</resources:
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Layout GameActivity

<7¥ml wversion="1.0" encoding="utf-§" -
<FramelLayout
xwlns:android="http: ffschemas . android. comfapkfresfandroid"

wmlns:tools="http: ffechemas. android. comftools"
andruid:id="@+idfantivitf_gamﬂ"

android: layout width="match parent”

android: layout height="match parent’
toolsicontext="com. tesil.pingpongextra. FameAoctivity" >

<Ccom.tesl.pingpongextra. GameView
ahdroid: id="g+idfgameView"
android: layout width="match parent”
android: layout height="match parent' A

</ FrameLayout>
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GameActivity

public class Gawelctivity extends AppCompatictivicy {
private GameView wiew:

Birrerride
protected wvoid onCreate{bundle savedlnstanceitate)
i
super.onCreate{savedInstancel3tate)
setContentView(R. layout.activity game) ;
if (Build.VERSION.3DE INT < 16}
getWindow({} .setFlags{TindowManager . LayoutParams . FLAG FULLZCREEN,
WindowManager .LayoutParams.FLAG FULLICREEN) ;
H
else {
View decorView = getWindow().gethecorView()
int uiOptions = View.3¥STEM UI FLAG FULLSCREEN:
decorView.setiystenUiVisikbilicy{uiCptions) ;
betionBar actionBar = getlctionBar():
if {(actionBar != null) {
actionBar.hide():
H
else {
Log.d{"tag", "xvz actionbar nulo™):

view = (GameView) findViewById({(ER.id.gameView) ;
view.zetitate(GameView . STATE READY) ;
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GameActivity

protected volid onPause()

d
super.onFause() ;
wview.pausel) :
}
protected void onFesume()
d
super.onBesume()
view.reswume() ;
}
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GameView: variables

public class GaweView extends SurfaceView implements SurfaceHolder.Callback |
/4 Cormmon
A Ciclo de wida tomado de LunarLander
public statcic final int 3ITATE LOSE
public static final int STATE PAUSE
pubrlic static final int ITATE READY
pubrlic static finsl int STATE RONMNING
pubrlic static final int 3TATE WIN

Il I
- e ThE

I
[y B R o
Rl

LT

LT

private GameThread thread:

private int state;

private SurfaceHolder surfaceHolder:;

private float step = 1.0f f 30.0f: Af30 framwes x segundo
private Paint blackPaint:

private int width, height;

A Specific

private Ball bhall:

private Racket racketl, racketi:

private Bitwap background:

private int pointsl, pointszZ:;

private Paint paintB&, paintlcore, paintMesszage:
private SoundPool =sound:

private int tennis3ound, racketColor:
private 3tring userMName:

private boolean hasMusic:

private BackgroundMusic bhackgroundMusic:
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GameView: constructores

public GamweWView{Context context)

i
super{context}) ;
inical)
}
public GamweWView{Context context, Attributelet attrs)
i
super{context, attrs):;
inical)
}

public GamweWView{Context context, Attributelet attrs, int def3tylelttr)

{
super{context, attrs, def3tylelttr):
inical)
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GameView: inicia

private wvoid inica()

{

userMame = "FPrusbha':

haszMu=ic = true;

SJtring racketColor3tring = "DxffDDDDDDﬂ:
long temp = Long.decode{racketColor3tring)
racketColor = {(int) temwp:

if {hasMusich) {
backgroundMusic = new BackgroundMusic{getContext(}):

1

gound = new JoundPool{S, AudioManager.3TREAM MUIIC, O):
tenniziound = sound. load{getContext{), R.raw.tennisbhallz,
blackPaint = new Paint({):

blackPaint.setColor{Color.WHITE} ;
blackPaint.setityle(Paint.3tyle.FILL) ;

paint3core = new Paint{):
painticore.zetColor{Color.RED) ;
painticore.zetTextilign{Paint.Align.CENTER) ;
painticore.zetTextiize{Zao);

prainticore.zetTypeface{ Typeface.create{"Arial™, Typeface.NORMLL))

painticore.sethntillias{true) ;

Universidad de Sonora

i -

42




GameView: inicia

paintMes=zage = new Paint{):
paintMessage.setColor{Color . WHITE) ;
paintMeszage.setTextilign{Paint.lign.CENTEER]) ;
paintMessage.setTextIize{Z2) ;

paintMesz=sage.setTypeface{ Typeface.create("irial™, Typeface . NOBEMAL)) ;

paintMessage.setintildlias{true) ;

paintBG = new Paint():
paintEG.sethntildlias{true) ;

bhackground = BitmapFactory.decodeBesource{getResources(), R.drawable.tahle):;

racketl = new Racket{(O, O, O, 0O, racketColor}):
racketZ = new Racket{(O, O, O, O, 0O, racketColor}):

Bitmap bhalllmage = BitmapFactory.decodelesource{getResources(),;
ball = new EBall{C, O, O, O, O, halllmage}):

getHolder().addCallback{thi=):
setFocusable{true) ;
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GameView: onTouch

public boolean onTouchEwvent{MotionEvent ewvent)

{

if (event.getX({) < width f 33 {
racketl.zet¥{event.get¥(), height})

if (event.getlction() == MotionEvent.ACTICN TPy
syvnohronized {(surfaceHolder) {
switch (state) {

case 3ITATE RUNNING:
if {(event.getZ() > & * width f 5y {
set3tate{3TATE FPLUIE}):

H
hreak:

case 3ITATE PAUSE:
setitate({3TATE RUNMING) ;
hreak:

case ITATE LOZE:

case 3ITATE WIN:

case 3ITATE READT:
startGame( ) ;
break:;

return true:;
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GameView: eventos

public wvoid startGamme()

{
synchronized {(surfaceHolder) {
pointsl = pointsi = [0;
racketl.setPosition{width f 20, height f 2}):
racketz.setPosition{12 * width f 20, height f Z2):
ball.setPozition{width f 2, height §f Z3):
getitate(STATE_RUNNING) :
]
}
public wvoid set3tate{int =)
{
state = 3
}
public woid pause(})
{
if {state == STLTE RUNNING) {
setitate(3TATE_PATUSE) ;
if {hasMusic) {
backgroundMusic.cancel{true) ;
backgroundMusic. curnOff{}) ;
¥
H
H
public woid resume()
{
if {(hasMusic) {
bhackgroundtMusic.execute{) ;
¥
}
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GameView: update

priwvate woid update{float dc)

{

synchronized {(surfaceHolder) {
ball.mowve{dt) ;
if (bhall.geti{) < 0) {
pointsZ++;
ball.getPogition{width § 2, height §f Z):
H
else if {(ball.getZ{} > width) {
pointsl++;
ball.setPosition{width f 2, height f 23):

ball.rebound{height} ;

if (ball.rebound{racketl}} {
sound.play{tennis3ound, 1, 1, 1, O, 1}

H

if (ball.rebound{rackeca})}) {
sound.play{tennisl3ound, 1, 1, 1, 0O, 1}:

if (ball.get3peed¥() < O} {
rackets . .wmovelp{dt) ;

}

else {
rackets .moveDown{height, dc):

if {(pointsl == 5) {
state = 3ITATE WIN:

if {(pointsi == 5} {
state = 3ITATE LOSE:
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GameView: pinta

protected wold pinta{Canvas canvas)

i

if (canvas == null) {
return;

canvas.drawBEect{, 0, width, height, blackPaint}) ;

canvas.dravBitmap{bhackground,
new Bect{l, 0, background.getWidth{}) , background.getHeight{}} ,
new Rect{l, 0, width, height), paintBsc):

racketl.draw({canvas) ;

racket? .draw{canvas) ;

ball.draw{canvas) :

canvas.drawText{points1l + """, width f 5, height f 15, paint3core):

canvas.drawText{pointsz + ", 4 & ywidth f 5, height f 15, paintScore):
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ameView: pinta

StringBuilder builder = new 3tringBuilder(}):;
switch {(=tate) {

case STATE LOZE:
builder.append{"You lo=="}):
if {userMName. length{} > 0} {
builder.append{”, "}.append{useriamme=}) ;
H
builder.append{™'"};
canvas.dravText{builder.to3tring({), width f 2, height J 2, paintMessage):
hreak;

case STATE_WIN:
builder.append{"You win™});
if (userName.lengthi{} > 0} {
builder.append{”, ").aprend{userlame})
H
builder.append{”!"};
canvas.dravText{builder.to3tring{), width f 2, height J 2, paintMessage):
break;

case STATE_FPAUSE:
builder.append{ "Pauze, touch the scresen to reswoe)
if (userMNamwe.lengthi{} = 0} {
builder.append{”, ").aprend{userlame})
¥
canvas. dravText{builder.to3tring{), width f 2, height f 2, paintMezsage):
break;

case STATE READY:
builder.append{"Touch the screen to plavy™);
if {userMName. length{) > 0} {
builder.append{”, )}.append{userlame}) ;
i
canvas.dravText{builder.to3tring(), width f 2, height f 2, paintMessage):
hreak;
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ameView: callbacks

public woid surfaceChanged{SurfaceHolder holder, int format, int w, int h)
{

width = w;
height = h:

racketl.setPosition{width f 20, height Jf 23 :
racketl.set3ize{width f 40, height f S5):

racketZ.setPosition( 12 * width f 20, height f Z2):
racketZ.set3ize{width f 40, height f S5):
racketZ.getSpeed{ 15 * height f 100):

ball.getPozition{width f 2, height f Z):
ball.getRadiua{width § 30}
hall.setSpeed( 5 * width f 100, 35 * height f 1003 :

public wvoid surfaceCreated{SurfaceHolder holder)
{
thread = new GameThread{getHolder{})};
thread,setRunning{true) ;
thread.start{);

pukblic wvoid surfacelestroved{Jurfacelolder holder)
{
if {(thread == null) {
return;

hoolean retry = true;
thread. setRunning({false) ;
while {retry} {
try {
thread. join(}
retry = false:;
}
catch {InterruptedException e} {
Log.d{"tag"™, "xyz error en Surfacelestroyesd™);
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GameThread

private class GameThread extends Thread {
private boolean isBRunning = false;

public GameThread{SurfaceHolder holder)

i

surfaceHolder = holder:
}
public woid setRunning{boolean run)
i

izRunning = run;
}
public boolean isBEunningi)
i

return isRunning:
}
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ameThread: run

public woid run()

{
long last = 3ystem.currentTimeMillis(), now:
double dt, gdt = [0
while {isRunning) {
£f frame
now = Iystem.currenctTimeMillis()
if {state == 3TATE RUNMNING) {
dt = Math.min{1l, (now - lasty f 1000.0%;
gdt = gdt + dt;
while {gdt > step) {
gdt = gdt - step:;
update{step) ;
H
¥
last = now;
Camvas ¢ = null;
try {
¢ = surfaceHolder. lockCanvas({null} ;
synchronized {surfaceHolder) {
GameView.this.pinta{c)
H
H
Finally {
if (o !'= null) {
surfaceHolder.unlockCanvasindPosti{c),
}
¥
H
H
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BackgroundMusic

public class BackgroundMusic extends AsyncTask<Void, WVoid, Void>= {
private Context context:
private MediaPlayer player:

public BackgroundMusic{Context c)

{
context = o
¥
protected Void dolInBackground{Void... params)
{
plaver = HMediaPlaver.create{context, R.raw.reconstruct);
player.setLooping{true) ; A4 Zert looping
plaver.setWVolume{ 100, 100%
player.start{);
return null;
¥
public wvoid turnoff()
{
playver.stop{):
player = null;
¥
public wvoid onCancelled{Void result)
{
playver.stop{}):
player = null;
¥
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Implementando settings

* Crear una actividad que extienda a PreferenceActivity.

* Definir un archivo xml en la carpeta res/xml con los
settings.

* En el programa, recuperar los settings.
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preferences.xml

<?xm]l wversion="1.0" encoding="utf-8" 7>
<Preferencelcreen HXmlns:android="http:f/schemas.android. comfapkfres/fandroid"

android: layout widch="match parent"

android: layout _height=

<EditTextPreference
android:defaultValus=""
android: key="username"
android: summarvy="Please provide
android:title="¥Your Hame" />

<CheckBEoxPreference
android:defaultValus="false"
android: key="mu=sic"
android:sumnary="This option if
application to
android:cicle="Musioc" />

<LiztPreference

"match parent':>

¥OUr username"

selected will allow
play masic."

android:defaultValue="0xE£000000"
android:entries="farrayflistArray"
android:;entryValues="darray/listValues"

android:keyv="racketColor"

android: summary="5elect the color of the rackets"
android:title="Color of the rackets"/>

</Preferencelcreens

Universidad de Sonora

the

54




Valores de ListPreference

* Archivo array.xml en res/values.

<?¥ml wversion="1.0" encoding="utf-g" >
<resources:>

<string-array name="listhArray" >
<itemrBlack</ item:>
<item>Red</item:
<itemrBrown</ item:
<item>Blue</ item:>
<fatring-array:>

<string-array name="listWalues":
<itenm-0xEE£000000</ item:
<itenm>-0KEEEE0000</ items
<item>-0xffd2691e</ item:
<item-0xEE£0000EE</ item:
<fatring-array:>

</resources:>
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SettingsActivity

public class Jettingsictivity extends Preferencelctivity {

@lrrerride
protected wvoid onCreate{bundle savedlnstanceitate)

{
super.onCreate{savedlnstancel3tate) ;
getFragmentManager({) .beginTransaction{) .replace(
android.R.id.content, new ZettingsFragmwent{)).commit{)

pubhlic static class JettingsFragment extends PreferenceFraogment {

@lrrerride
public woid onCreate{final Bundle savedlnstanceltate)

i
super.onCreate{savedlnstancel3tate) ;
addPreferencesFromBesource{ R.xml.preferences) ;
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En inicia() de GameView

sharedPreferences preferences = PreferencelManager.getlefaultiharedlPreferences{getContext{}}
userlamwe = preferences.getitring{ "username", "'y :
hasMusic = preferences.getBooleand"mu=sic™, false) :

long temp = Long.decode{racketColor3tringd ;
racketColor = {(int) temp:
if {(hasMusic)y {
backgroundMusic = new BackgroundMusic{getContext{}}):
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Tercer juego: JetBoy

* Nave que viaja por el espacio disparando a los
asteroides que le salen al paso.
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lael Saving screenshot...

Level: 1
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Reglas

* La nave comienza con 5 vidasy en nivel 1.

* Cadavez que un asteroide toca la nave se pierde una
vida.

* Cada asteroide destruido otorga 10 puntos.

* Cada 100 puntos se otorga una nueva vida y se pasa al
siguiente nivel.

* Conforme se incrementa el nivel, salen mas asteroides
y éstos viajan mas rapido.
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Caracteristicas

* Se cuentan con varias imagenes de la nave y de los
asteroides para dar efectos de movimiento.

* Hay dos fondos para dar un efecto de “parallax
scrolling.”

» Capacidad de hacer pausas, musica, efectos de sonido,
guardar records y configuraciones.
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Movimiento con image frames

* Nave volando:

> T T T

* Nave siendo golpeada:




Movimiento con image frames

e Asteroide rotando:

* Asteroide explotando:

. l" .'_' "..

% egan BYEE
- ." 3 ;ﬁ s
’s. s & v ba' ',.‘,...‘ :.
102 P
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Parallax scrolling

* Hay mas de una imagen de fondo.

* Cada imagen se mueve a velocidad distinta.

Crédito: By OhSqueezy - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=15775352
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Fondos

e

a
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Clases

* Clase Ship para representar la nave.
* Clase Asteroid para representar un asteroide.

» Clase Laser para representar un disparo de laser.

* Nota 1: en un instante dado puede haber mas de un
asteroide y mas de un laser en la pantalla y por lo tanto
hay que guardarlos en arreglos.

* Nota 2: se necesita definir una estrategia para que los
arreglos no crezcan demasiado y agoten la memoria.
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Clase Ship

* Variables y constructor:

private Bitmwap normallmages[], hitImages[] :
private int indexMNormal, indexHit;

private hoolean hit;

private £loat =, v

private BEectF rect;

private Paint paint;

pubblic Ship{Bitmwap n[], Bitwap h[]}
i
normalImages = n;
hitImages = h:
hit = fal=se:
= v = 0[;
indexMNormal = indexHit = 0O0;
rect = new FEectF{x, v,
*» + normallmages[0] .getWidthi) ,
v + normallImages[0] .getHeight{)) !
Paint = new Paint():
paint.setintildlias{true) ;
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Clase Ship

* Método paint():

public wvoid pinta{Canvas canvas)

d
if (hit) {
canvas.drawEitmap{ hitImages[indexHit f 531, =, v,
indexHit++;
if {(indexHit == - * hitlImages.length) {
indexHit = 0;
setHit{false) ;
}
}
else {
canvas.dravBitmwap{ normal Images [indexNormal f 2],
indexMNormal++ ;
if {indexNormal == 2 * normallmages.length) {
indexNormal = O
}
}
}
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Clase Asteroid

* Variables y constructor:

private Bitmap normallmages[], explosionImages[] :

priwvate int normallIndex, exXxplosionlndex:
private hoolean exploded, deleted:
private float x, v, dx:

private RectF rect:

priwvate Paint paint:

public Asteroid{Bitmap img[], EBEitmwap expl[] .,
{

normwallmages = img:

explosionImages = expl:

exploded = false:;

deleted = false;

X = u;

¥ o= Vs

dx = du;

rect = new BectF{x, v,

¥ 4+ img[O0] .gecWidth) .,

v 4+ dimg[0] .gecHeight{)) :
paint = new Paint{):
paint.sethAntibdlias{true) ;
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Clase Asteroid

’ .
* Método paint():
public woid pinta{Canvas canvas)
{
if {(exploded) {
canvas.dravBitmap{explosionImages [exXxplosionIndex f 31, %, ¥, paint):
explosionIndex++:;
if {explozionlndex ==  * gxplosionlImages. length) {
explosionIndex = 0O;
deleted = true:

¥

else {
canvas.drawBitmap{ normal Images [normalIndex f 2], ®, ¥, paint);
normalIndex++
if (normallndex == 2 * normallmages.length) {
normwalIndex = 0
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Clase GameView

* Arreglos para guardar asteroidesy laseres:

private Arraylist<isteroid> asteroids = new ArrayvList<>=():
private ArraylList<Laser> laserzs = new ALrravList=>=():

* Variables para manejar el fondo con parallax scrolling:

private int BGFarx = [, BGHNearx = [;
private Bitmap BGImageFar, BGImagelear !
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Método update

public woid update{float dt)
i

A decrement the far background
EGFar¥ —-= 1;

A decrement the near bhackground
EGHNearfX —-= 4;

A/ move asteroids

for {(int i = 0; 1 < asteroids.size():; i++) {

asteroids.get{i) .move{dt) ;

// move lasers
for (int 1 = 0; 1 < lasers.zsize():
lasers.get{i) .move{dL)
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Meétodo update

/¢ checa colisiones
/¢ asteroides con la nave
for {(int i = 0; i <« asteroids.size(): i++) {
Lzteroid a = asteroids.get{i):;
if {(la.isheleted{) && l'a.isExploded{)})} {
if {(ship.rect.intersect{astercids.get{i).rect)) {
asteroids.get{i) .setExploded{true) ;
zhip.setHit{true) ;
lives—-:
break;

}

ff asteroides con lasers
hoolean borrado:

int j:
for {(int i = 0; i < asteroids.size(): i++) {
= 0;

borrado = false:
while (lbhorrado && {j < lasers.zize{))) {
if {asteroids.get{i).rect.intersect{lasers.get{]j).rect}}) {
points 4= 10;
borrado = true:
asterolids.get{i) .setExploded{true) ;
lasers.remove{ ) :

H

else {
J++:

H
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Método update

int i;
A delete deleted and out of bounds asteroids
i=0;
while (i < asteroids.size()) {
if (asteroids.get{i).outOfEounds{) || asteroids.get{i).isDheleted{)) {
asteroids.remowve{ i) ;
H
else {
i++;
}
}

4 delete out of bounds lasers
1= 0;
while {1 < laserzs.zsize()) {
if {lasers.get{i).outOfBounds{canvasWidth)) {
lasers.remove{i) ;

}

else {
it++:

}
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Método update

ff oreate asteroids
long currentTime = Syvstem.currentTimeMillis() :
if {({currentTime - asteroidTime) > CimebBetweenisteroids) {
asteroidTime = currentTime:
int x = canvasWidth;
int v = random.hnextInt{canvasHeight) ;
int dx = random.nextInt{l1l) + {canvasWidth f speed) - 5:
asteroids.addi{new ALsteroid{asteroidImages, explosionlmages, x, ¥, —-dx)):

if {((points % 100) =
lives++;

Oy A
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Meétodo paint

protected wvolid pinta{Canvas canvas)

{

if (canvas == null) {

return;
pintaBackground{canvas) ;
ship.pinta{canvas) ;
for {(int 1 = ; 1 < asteroids.zsize(

asteroids.get{i).pinta{canvas) ;

for {(int i1 = 0; 1 <« lasers.zsize():
lazers.get{i).pinta{canvas)

pintaletreros{):
pintaMarcador{) :
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Método pintaBackground

private wvold pintabackground{Canvas canvas)

i

A caloculate the wrap factor for matching image draw
int newBGFarX = BGImageFar.getWidth() - {(-BEGFarX):

/¢ Fondo lejano

A 1if we hawve scrolled all the way, reset to

if {(newBGFarX <= 0} {
EGFarXZ = [0;
/7 only need one draw

canvas.dravBitmap{ BGImageFar, BGFarX, 0,
}
el=se {
// need to drawv original and wrap
canvas.drawBitap{ EGImageFar, EBGFarX, O,
canvas.drawvBitap{ BGImageFar, newBGFarX,
}

Universidad de Sonora

start

paintFondo) ;
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Método pintaBackground

f4 Fondo cercano
Jf same story different image. ..
int newBGHNearX = BGImagelMear.getWidth() - {(-EBGNearX):

if (newBGHNearX <= (0} {
BEGHNearX = (0;

canvas.drawvbBitmap{ EGImagelear, EBGMNearX, O, paintFondo) ;

H
else {
canvas.drawvbBitmap{ EGImagelear, EBGMNearX, O, paintFondo) ;
canvas.drawbBitmap{ EGImagellear, newBGHearX, [, paintFondo) ;
H
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Alternativas para hacer juegos

* OpenGL ES. Integrado con Android.
e libGDX. https://libgdx.badlogicgames.com/

* Unity 3D. https://unity3d.com/

* Unreal Engine. https://www.unrealengine.com/

* Y mas: http://appindex.com/blog/the-big-list-of-
android-ios-game-development-tools-engines-
libraries-and-resources/
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