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2D games

e Using “Sprites”
— All textures
- Simple to make or obtain

e Early games before the 3D revolution
- Space Invaders, Lode Runner, Donkey Kong, Pac-Man

* Do not require high performance accelerators
e Simple enough for your grandparents to enjoy

e Easy to do using XNA framework
 No “effect” (.fx) used

Georgiahstiuie
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Prof. Lee’s game: DawgShower

e Shoot the bad dawgs!

e Consist of four main objects
- The shooter (ship.cs)

- The bad dawgs (meteros.cs)

— The missile (missile.cs)
— Music (AudioComponent.cs)

* The moving objects are all made of sprites

Adapted from Chapter 3 of A. Lobao, B. Evangelista, and J.A. Leal de Farias,
“XNA 2.0 Game Programming: From Novice to Professional” o o
Georgianstiuie
o Technology



creenshot

#* DawgShower

Bad Dawgs Annihilated: 48 Score: 28 Lives: 1

iy
Georgianstiiute
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Demo DawgShower Game Example
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29 DawgShower - Microsoft Visual Studio

File Edit View Project Build Debug Data Tools Test Window Help

E.T-‘ Ljﬁgﬁ *Eﬁ 9 - - B - E | ) Debug v x36

v

[ pauseTexture

il

7 e B A | & S 10808 6388 QL

[LEFBX B

7};  Program.cs/ aram.cs (;MI Solution Explorer - Solution 'Da... v & X
I = "
é #¢DawgShower.Game 1 vl._;,o;_: cs vl @ 6?% . :
g Ousing System: m Solution 'DawgShower' (1 project)
- . . o (IN= \? DawgShower
using System.Collections.Generic; & B Properties
using System.Ling; & References
using Microsoft.Xna.Framework; A
using Microsoft.Xna.Framework.&Zudio; 1 S— ot Refererte
using Microsoft.Xna.Framework.Content; T i
using Microsoft.Xna.Framework.GamerServices; )
using Microsoft.Xna.Framework.Graphics; S = il
using Microsoft.Xna.Framework.Input;
using Microsoft.Xna.Framework.Media;
using Microsoft.Xna.Framework.Net;
“using Microsoft.Xna.Framework.Storage;
[ namespace DawgShower
J—] /// <summary>
/// This is the main type for your game
L [/ </summary>
= p.:blﬂc class Gamel : Microsoft.Xna.Framework.Game
Properties +aXx
GraphicsDeviceManager graphics; Program.cs File Properties .
SpriteBatch spriteBatch;
yAMNE
& public Gamel () Build Action Compile »~
{ Copy to Output Di Do not copy
graphics = new GraphicsDeviceManager (this):; Custom Tool 4
Content.RootDirectoxry = "Content"; v Custom Tool Name
< i > B Misc )
Error List L1 x File Name Program.cs A
|o 0 Errorsl | Ao Warningsl I@ 0 Messagesl Hisc
e
(3 Error List Iﬁ Find Results 1]

Ready

" Georgialhsiiuie
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Top level program (Program.cs)

ship.cs~ Program.cs  Gamel.cs

N
4t
L |

&r$ DawgShower . Program ¥ | | g¥Main(string[] args)

X0 |f|||jn‘l _L

S
il
| ]
H
Q
L
et

rSTem

N

{1}
J
]
1
v
t
'l
L)
L)
[
Al
o
o
m

OEJY
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Main game loop (Game1.cs)

ship.cs | Program.cs - Gamel.cs

l “$DawgShower.Game 1 v‘ ’ 59

B

{1}
|18,
1]




Add Game Component

@9 DawgShower - Microsoft Visual Studio

File Edit View Refactor |Eroject| Build Debug Data Tools Test Window Help
IR RA=A™ W~ [ :E] Add Windows Form... v x86 v | (@ pauseTexture

T & B a2 | EE 55 i) | Add User Control...
£ “rogram.cs Gamel.cs ¢d] Add Component...
=~ 7y ¥% | Add Class... Shift+Alt+C
2 |4
o - » :
g D using System; 2] | Add New Item... Ctrl+Shift+A
using System.d (i Add Existing Item... Shift+Alt+A

using System.]
using Microsof
using Microsof
using Microsof
using Microsof
using Microsof °
using Microsof Exclude From Project

using Microsof | show Al Files
using Microsof

Add New Content Project...
Add Existing Content Project...

Create Copy of DawgShower for Xbox 360

i

(i

Create Copy of DawgShower for Zune

Lusing Microsof Add Reference...
Set as StartUp Project
E namespace Dawd
=] DawgShower Properties...
CIIEe M&Xlll Cype 10X your game

= public class Gamel : Microsoft.Xna.Framework.Game

GraphicsDeviceManager graphics;

SpriteBatch spriteBatch;

- i IR % 5 ° | [- WIIESTEIIECHERS

I of Technology
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Adding Game Component (C# src file)

Add New Item - DawgShower @

Categories: Templates: E”
= Visual C= <2 LINQ to SQL Classes [ § Local Database N
Code GELocal Database Cache [&]MDI Parent Form
Data i Report #.)Report Wizard
General g Resources File 4 Service-based Database
Web
e Aows ) Settings File Aj Style Sheet
Windows Forms
"J'p[: =) Text File ] User Control
L) —
Reporting [&5]User Control (WPF) %3 WCF Service
Workflow 5] Windows Form 5 ) Windows Script Host
X”A Game StUle 3.0 C&] '\"'J'indO‘/-.'S SE!“V’iCE i;j XML Flle
XNA Game Studio 3.1 |&] XML Schema (2P XSLT File
(=] Game Component gyf Content Importer
g€ Content Importer gf Content Processor B
gf Content Processor gf Content Type Reader
& Content Type Writer & Content Type Writer
.\
Creates a new game component for use in an XNA Framework game ‘
Name: ship.cs l
[ Add ] [ Cancel ]

. A:dding new DrawableGameComponent class of objects in the game
— This class loads and draws graphics content
e Project 2 Add Components

|

' Georgialnsiituie
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DrawableGameComponent class (1)

@9 DawgShower - Microsoft Visual Studio

File Edit View Refactor Project Buld Debug Data Tools Test Window Help

G- el % S 9™ +~ =L p Debug v x86 ~ | [ pauseTexture
= = sm= | — | = B 3 2
O Rhoa 25 =2 0PP 83652,
}f GameScene.cs AudioComponent.cs Program.cs | missile.cs | meteors.cs ship.cs  Game1i.cs v X
—
& ||| ¥t DawgShower.ship v |3 3
E =hBsls Statement = —
> [__‘ gy Stateme _.:{ =
IUpdateabkle
protected TextureZD texture;
protected Rectangl spriteRectangle;
protected Vector2 position;
protected kool shoot;
#if GT
| \-
< >
Error List P) v 3 X
sl : =
IQ 0 Errors I |__\ TTTarnings | |v..,|) 0 Messages

| Georgiahsiiuie
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DrawableGameComponent class (2)

* Inherits:
- GameComponent.lInitialize
- GameComponent.Update
- DrawableGameComponent.Draw

e Base.draw() method will go through
all DrawableGameComponents to
execute their respective draw() call

Georgiahstiut
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Main program in Game1.cs

@9 DawgShower - Microsoft Visual Studio

File Edit View Refactor Project Build Debug Data Tools Test Window Help

»;T_I"_J"QIH@ % Ga @9 . ﬁ.::‘) P Debug v x86 v | [ pauseTexture - D:‘fﬁ‘}c; _3 ;
GameScene.cs | AudioComponent.cs | Program.cs | missie.cs | meteors.cs | ship.cs”” Gamel.cs*® ~ X |Solution Explorer - Solution Da... v & X
[ vl 2 & EE &
&2 override void Initialize()|...| — ; S:Iuton DawgShower (1 project)
— H =~ 47 DawgShower
= |&F Properties
& Cg AssemblyInfo.cs
& = J Settings.settings
%] Settings.Designer.cs
& #- [:3] References
c _| & oy Content
5 app.config
® . | CQ AudioComponent.cs
— j Game.ico
3] Sta:t(]|. | Cﬁ Gamel.cs
‘_‘Q GameScene.cs
® C::eckl-l;as;‘_eE‘;:ed()‘. i | |8 GameThumbnail.png
#] meteors.cs
— 2 )
&3] private wvoid C':'.eckl-I;ss;'_eH;t()|. . | &) missie.cs
— &) Program.cs
o i
&3] private void CheckforNewMeteor ( )[. - | J ship.cs
23] private void Ad'-.»’ance:eve‘_(ﬂ‘ . | My COde
&3] private wvoid RemcveGame[)|. . | Properties + 13X
&3] private wvoid C-ameO'-."e:()|. - | T
- =
&3] DoGameLogic( j||. : | L
&3] RemoveXllMeteors ()|. ) |
E3] ime garr.erirr.ej||. . |
&3] c_:ameI;r:.e)|. . |

|'A
v

Ready Lng Col 35 Ch 35 INS




Full screen mode (3.1)

“t§ DawgShower.Game1 v || 9 Gamel()

é public Gamel ()

graphics = new GraphicsDeviceManager(this):;
Content.RootDirectory = "Content";

F1f ES

Felse
graphics.IsFullScreen = false;

Fendif

Allows the game to perform any ore starting to 2

This is wherxre it can query for any non-graphic

related content. base.Initialize will enumerate through any component
as well.

e,

tatidite
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Full screen mode (4.0)
* |n porting to XNA 4.0, had to change

DisplayMode.Height
to

PresentationParameters.BackBufferHeight

to get backgrounds to scale correctly
e Similarly for width

Georgiahstiut
of Technelogy



Drawing sprites using XNA

e Use “textures”
e Store with XNA’s Texture?2D class

* Include new texture images into the Content
Pipeline

e Use “Content.Load” to associate texture
variables

Georgiahstiut
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Big sprites for the background

ne.cs AudioComponent.cs Program.cs | missile.cs | meteors.cs | ship.cs Gamel.cs

wer.Gamel v ‘ ‘ 3 ¥Initialize )

protected override woid LoadContent ()

..a_,‘ - ,'v_._- - .. .
used TO arxaw TteXtux

m
1]

fu

spriteBatch = new SpriteBatch(GraphicsDevice):;
Batch), spriteBatch):;

backgroundTextureCptions = new TextureZD[4];

// Prepare four background textures

backgroundTextureOptions[0] = Content.Load<TextureZD>("earthl"):;
backgroundTextureCptions[l] = Content.Load<Texture2ZD>("e2"):
backgroundTextureCptions([2] = Content.Load<TextureZ2D>("startkbackground")
backgroundTextureCptions[3] = Content.Load<Texturel2D>("Spacebackground")

— . 1
HaYyr N -~ e
—_—a vaa w W

backgroundTexture = kackground

|
_—hda

-~

extureCptions[0]

ALl

| Georgialnstiiuie
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Small sprites for game assets

0
™
ct
m
e
t
(U
(B
[\l
(3
A
)
]
1
¢
M
r
§
v
5]
v
5
[
10
s

; ———
Fif GT
- =T = - = — N ey T —~ =~ T = - =T Minsy = - 11
=] leelexture = Content.Loa lexturelD> ("buzz
me oos 1aTe - - — P~ T AardsTa =2 = T M"rhalmarn
- Ml ooldlidClC v - = - - L= dll L ~U - = e T LU | Lol B £ L B
Felse
- — .- —_ o~ - - T n - T n
leeTexture = Content.lLoad<TextureZD>("leecpoxrN3");

missileTexture = Content.lLoad<TextureZD>("leePhantom");

gameoverTexture = te
gamefont = Content.Load<Sprite

| Georgialnsitiuiie
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Game Services

 Game services maintain loose coupling
between objects that need to interact
with each other

* Register a “global” SpriteBatch for
drawing all sprites

 Draw() method will look for an active

S
* A
S

oriteBatch in GameServices
| GameComponents will use this

oriteBatch

Georgiahsiiiuie
o Technologyy



Game Services — setup & use

f{ Create a new SpriteBatch, which can be used to draw textures.
spriteBatch = new SpriteBatch{GraphicsDevice);|

services AddService(typeof (SpriteBatch), spriteBatch);

[Registering a Game Service in LoadContent() ]

public override voild Draw(GameTime gameTime)
{ spriteBatch sBatch =
(SpriteBatch)Game Services .GetService(typeof (SpriteBatch));
sBatch . Draw(texture, position, spriteRectangle, Color White);
} baze Draw(gameTime);

Use GetService to acquire service for each
DrawableGameComponent Georgia's

‘Techm
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Drawing the background (3.1)

GameScene.cs AudioComponent.cs | Program.cs | missile.cs [ meteors.cs [ ship.cs’ Gamel.cs™® v X
“t§ DawgShower.Game 1 ¥ ||| @¥Draw(GameTime gameTime) v

éj protected override wvoid Draw

;
“r Yo

spriteBa "B t.ToStrx

spriteBa "B t.ToStrx

spriteBa "B t.ToStrx

spriteBa "L ector2 (right

spriteBa "L ector2 (rig

spriteBa "Li =ctor2 (right

spriteBat String (gamefont, EEQrZ 35

spriteBat String (gamefont, ector2 (35

spriteBatch.DrawString (gamefont, "S5 ector2 (35

spriteBatch.End(); |,

gameT Draw other
[ sprites

SCUN Yl

o Technoll




Drawing the background (4.0)

* |n porting to XNA 4.0, had to change
SpriteBlendMode.AlphaBlend

to
BlendState.AlphaBlend

Georgiahstiut
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Printing text

* Draw using SpriteBatch
e Create a “font sprite”
* Based on available Fonts in the system

e Add font in LoadContent()

Georgiahsiiiuie
o Technologyy



Create a SpriteFont (1)

@9 DawgShower - Microsoft Visual Studio

File Edit View Project Build Debug Tools Test Window Help

EYRAEERA=N" W= N EE ke ‘ - L1 -5 | b Debug v x86 v [# sBatch z QLS =8 3B 2 c
po ship.cs Program.cs’ Gamel.cs MEJl Solution Explor... v & X
— =) !
§= I gf$DawgShower Program VH_,:,VMain(string[] args) VI =) E:P zl
g — = —1|| [ Solution 'DawgShower'
using System;

-7 A = 5‘3 DawgShower
B namespace DawgShower %J | Propertes
: K < #- [x3] References
. BN oo B
= static class Program
: a a C :::  New Item... Add -
= 3] Existing Item... Add Reference...
application. i | New Folder Debug »
= $
e
using (Gamel game = new Gamel()) x Remove
game.Run(); Rename
Lj‘ Open Folder in Windows Explorer
L y _
L , i~ | Properties

|

I Georgialnsiiituie
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Add New Item - Content

a Categories: Templates: ‘E” = - (
— + s
= Visual C= Visual Studio installed templates af (

s General ] «

- §d Bitmap File &) XML File é (

o Effect File .\ Sprite Font ) f

c

My Templates
3 | Search Online Templates...

A .spritefont file that describes a font to be used by a SpriteFont ]

Name: SpriteFont1.spritefont ‘

[ Add ][ Cancel ]

|

| Georgialnstitut
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DrawString

GameScene.cs | AudioComponent.cs Program.cs | missile.cs ‘meteors.cs | ship.cs Gamel.cs

-

“t$DawgShower.Game 1 ¥ | | @¥LoadContent()

felse
leeTexture = Content.Load<TexturelZD>("leepoxrN3"):
missileTexture = Content.Load<TextureZD>("leePhantom"):;
fendif

gameoverTexture = Content.Load<TextureZD>("gameowvexr"):;
gamefont = Content.Load<SpriteFont>("font"):;

o - - = - = - -
- —~ -antTt .7 = - ST ~ =T a2 5  lal— =~ - —~
niocadcontent wilil Le callied once per game anag i1s tahe place TO unioa
-7 S~y -
all CcoloLclu
L =TS Y1
- - _-'.A—._.

| A~

"Bad Dawgs Annihilated: " target_

"Bad Dawgs Annihilated: " + target

-

"Bad Dawgs Annihilated: " target

spriteBatch.DrawString {gamefont,
spriteBatch.DrawString|{(gamefont,
spriteBatch.DrawString\gamefont,

| Georgiahstitulie
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Manage components

e Components: member of
GameComponentCollection (i.e.,
Microsoft.XNA.Framework.Game)

e Use Components.Add() to add a new
component to the list

e Components.RemoveAt(j) removes jt
component

Georgiahstiuie
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Add sound and the player’s ship

protected override void Initialize()

{
audioComponent = new Hudioﬂomponent(this);
Components . Add{avdioComponent );

private voild Start()

{
1f (player == null)
{
plaver = new ship(this, ref leeTexture);
Components Add(player);

| Georgiansitiute
| o Technologny



Add missiles, remove meteors

private vold CheckMissileFired()

f{ add component is SPACE bar was hit
1f (player._shootMissile())
{

audioComponent .PlayCue("shoot" );
Components Add(new missile(this, ref missileTexture, player.GetPosition()));
player.resetShoot();

bool hasCollision = false;
hasCollision = ((meteors)Components([j]) .CheckCollision(((missile)Components[i]).GetBounds()):
if (hasCollision)

audioComponent.PlayCue ("explosion");

// remove collided meteros (BadDawgs)

score++;

Components.Removelt (j)

|

| Georgialnstiiute
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Game logic

« Embedded inside Update() function

private voild DoGameLogic()
bool hasCollision = false;
Rectanzle shipRectangle = plaver.GetBounds();
foreach (GameComponent gc in Components)

1f (gc 1s meteors)

hasCollision = ({meteors)gc).CheckCollision({shipRectangle);
1f (hasCollision)

{
audioComponent .PlayCue("mizssile");
score -= PENALTY;
dead++;
RemovellIMeteors();
start();
break;
1
h
h
CheckforNewMeteor();
CheckMissileFired();
CheckMissileHit();

Advancelevel ();

lIpsitatdiie)

neloey,




Pause the game

if (!pause && kevboard.IsXeyDown (Xevs.P))

rpause = true;

else 1f (pause && keybkoard.IsKeyDown (Xeys.Tab))

I
Hh
v
l ]
1
10

pause

~ 1 -
YTl - (TN mITE
Check 1f Game 1= over

GameCver ()

e

1| &4 pver)

!
Hh
U
| .
L
m
[
[

1if (pause =

DoGameLogic ()’

base.Update (gameTime) ;




Built-in test for collision detection

e Test bounding boxes of given
rectangular sprites

e Return a Boolean result

| Missile’s

public bool CheckCollision{Rectanzle rect) / position

{
Rectanzle spriterect = new Rectangle({int)position ¥, (int)position.Y,
MISSILEWIDTH, MISSILEHEIGHT );
return spriterect. Intersects{rect);

h

Georgianstitute
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BoundingSphere

e Alternative method (more often used for 3-D
games)

public BoundingSphere (

vector3 center,
float radius

public bocl Intersects (
BoundingSphere sphere

)

| Georgialnstiiuie
o Technologry



Sound — simple, easy way (1)
e Can use .wav, .mp3, and .wma

e SoundEffect Class
- Quick vocalizations, door knocks, etc.

» Song Class
- Background music

* MediaPlayer Class

- Can pause, resume, skip around, change
volume, etc.

- Access user s music library on WMP,
Xbox 360, and Zune

Georgiahstiut
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Sound — simple, easy way (2)

* Drag sound files into Content folder
* | oad through Content Pipeline

SoundEffect soundEffect =
Content.Load<SoundEffect>(Q@"Content\Audio\LaserShot");

soundEffect.Play();

Example from http://xna-uk.net/blogs/offbyone/archive/
2010/01/21/sound-in-xna-3-1-part-i.aspx

Georgiahstiut
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Sound — powerful, complex way

\. . New Project - Microsoft Cross-Platform Audio Cre
File Edit View WaveBanks SoundBanks Global Settings A .
| o XACT:

s ™ S
Microsoft
& Wave Banks
€ suosemc Cross-Platform
-- 8§ Categories . .
B Defout Audio Creation

P Music

- M Variables TOOl

240 Global

& SpeedOfSound o Only Way to do

.4 Cue Instance

& Distance SO u n d befo re

0 DopplerPitchScalar
& NumCuelnstances XN A 3 O'
& OrientationAngle - -

&, RPC Presats

-- &’ DSP Effect Path Presets
b Global
gj Compression Presets
Q) Session Windows

| Georgialnstiiute
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Using XACT

e Create wave banks and sound banks
e Compile them into XAP file used by the content manager

) allsound - Microsoft Cross-Platform Audio Creation Tool (XACT) v3.0 (Windows)
File Edit View WaveBanks SoundBanks Global Settings Audition Window Help

Copy and make GAd x| SEHEHA0EEN GECONAE

=R allsound ~

sound cues by - ove Bk

® Sound Bank (Sound Bank)

4 Wave Bank /Sound Name Category | Priority | Options -5 graclﬂ o
dragging the files into -+ € Saund Bk [epioson Dt 0 > % @ e 1004
B’i Sound Bank __J gameovemusic Defaut 0 N !
0 o S .- /) missile Defautt 0
th I S WI n d OW I\ . (i) newmeteor Default 0
~ 1) shoot Defaut 0
L@
=40 Global
& SpeedOfSound
=0 Cue Instance Cue Name Notes | [ Sound Name | Play Probability | Notes
O Distance [+~ backmusic [)backmusic  100%
(13 h k d ”» f I H o DopplerPitchScalar explosion
C eC e Or OO pl n g o NumCuelnstances ] gameovemusic
A o OrientationAngle [ missile
background music © R P oy S——
- &' DSP Effect Path Pressts [ shoot <
< &/ Global —
\@Cinpression Presets 2 Da vave ba !
— Name ] Size I PC Fomat I PC Quality l PC Compressed I PC Ratio | Xb Fomat | Xbox Quality | Xb Compres:
General Looping S B explosion 131272 PCM 100 131,272 100% PCM 100 131,272
Name Loop Count i gameovermusic 9.404.928 PCM 100 9,404,528 100% PCM 100 9.404,828
pemusic | Fimissi= 26434  PCM 100 26.434 100%  PCM 100 26,434
Notes M infinite —| W Binewmeteor 84292  PCM 100 84,292 100%  PCM 100 84292
l:l _I i shoot 42,640 PCM 100 42,640 100% PCM 100 42,640
’% CIPlay Release #backmusic 5.396.664 PCM 100 5.396.664 100% PCM 100 5.396.664
Mixing Filter
Volume Pitch F'nomy D Enable =
semi
I 1 I @G M
® Ready

Georgla]wﬂmﬂ{cﬂ\
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Using files created by XACT in XNA

e Create a new GameComponent for audio
e |nitialize WaveBank and SoundBank in the C# code

 GameScene.cs  AudioComponent.cs| Program.cs | missie.cs | meteors.cs | 4

%goawgshowenAudoComponent

é /// <sunmmary>
/// Bllows the game component to perform a
/// to run. This is where it can gquery
- [/ </summary>

=] puklic override wvoid Initialize()

// TODO: Add your initializatioj
audioEngine = new
waveBank = new

reBank (audioEngine,
if (wawveBank != nul

WaveB
1)

soundBank = new SoundBank(audioEngine,
}

for any

object is the program
reference to the audio services in your
machine provided by XNA

re S and load content.

LudicEngine ("Contentihallsound.xgs");
"Contenthi\Wave Bank.xwk"):

111

"Content\\Sound Bank.xsk"):;

oo |

base.Initialize();

// TODO: Add your update code here
< 117

o }
= /// <summary>
/// BAllows the game component to update itself.
/// </summary>
- /// <param name="gameTime">Provides a snapshot of timing
=) prllC override wvoid Update (GameTime gameTime)

This “Content” directory is located in
<Proj>/bin/x86/<SIn Config>/Content

values.</param>

€

| >

L ofTechnology



XACT - background looping music

GameScene.cs

* Add in Initialize code of the Game
* PlayCue is a method of SoundBank

AudioComponent.cs Program.cs | missile.cs | meteors.cs | ship.cs Gamel.cs

“¢DawgShower.Game 1 v || 39 1nitialize)

vold Initialize()

ice.Displa

dead = 0
P, — . = M.
cargetc it = U7
last hit = 0
highestscore = 0
pauseCtxr = 0;
pause = false
gameover = false;
currxent level = 0

a ze | f ¢ 3 3 ne ast then Play

Component.GetCue ("backmusic")

ol
'l
vl

~

o

m

w



XACT - play sound on event

e Shoot.wav in SoundBank was not set to “infinite”, thus will
only be played once

GameScene.cs AudioComponent.cs Program.cs | missile.cs | meteors.cs | ship.cs Gamel.cs v X

“t§ DawgShower.Game 1 ¥ || @9 CheckMissileFired()

AN

[ ] Components.Add (ne eteors(this, ref meteoxrTexture))
= private wvoid CheckMissileFired()
add component is SPACE bar as hit
if (player.shootMissile())
audioComponent.PlayCue ("shoot"
- Components.Add(new missile(this, ref missileTexture, player.GetPosition()))
player.resetShoot ()
= - iR
it
The following code remove missile component 1en it is moved out of the screen
| | for (int i=0; i<Components.Count; i++)
[ ] if (Components[i] is missile)
ect current pos
- current pos = (( ssile)Components[i]) .getPosition|()
remove the component if missile is out of the screen v

Georgialn
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Game Over

* Remove all components
* Replace background canvas
 Pause the music

(= JIEX]

Score: 66 Lives: 0

Highest Score: 66

| o Techn J W4

eorgnaWr m’ it e}



ame Over - Code

b o
2———
/ - - p— ”~ - ~ o~ P, -
for (int 1 = 0; i < Components.Count; i++)
o~ - - -. ) - N
Components.RemovelAt (1) ;
‘__.
—_— r
R o e i} .
rivate void GameQOver ()

1f (dead >= DEAD COUNT)

Q
0
H

Q
0
H
m

RemoveGame () ;
backgroundTexture = gameoverTexture;

- .-

gameowver = trIue;

— ... ™

playver = null;
backmusic.Pause();




Organized game structure

Class GameScene : DrawabIeGameComponent

=

EndScene

PlayScene

Bad Dawgs Annihilated: 29 Score:
Bad Dawgs Annihilated: 9 ;&ﬁ Score: 9 Sacrifice: 0 _—‘]
&

& (o
: ERTE [

‘.M/- |

Highest Score: 36

Play Again?

Georgiahstiuie
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