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XNA

e laussnien CH 2a9 Microsoft déusumeuiny

— Platform lhuune: PC, Xbox, Zune

— AIMNATNNTD.
* AN 2 AFlay 3 AF
* LAUAEILAZIALE
* 9pn17 content waalny

* Suuazilszunana input aan keyboard, mouse, joystick



XNA
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— 145 collision detection
— lsix physics engine
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— TluAuansnlunnsdnnisdays 2 Nevre 3 HAsvAU4a



Y

N15AAAN

* mniilvian Visual CH# Express 2010
http://www.microsoft.com/express

e pnilluan Microsoft XNA Game Studio 4.0

e a3 Visual CH# ldadananas XNA Game Studio
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s Visual C# 2010

~anwy File > New Project...

Tudasniedne inan XNA Game Studio 4.0
Tudeanneaan wan Windows Games (4.0)
sedainulu Name

ssia Solution (nquuas project Tifendaaiy) lu

Solution Name
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oD

New Project
Recent Templates
Installed Templates

= Visual C#

Mame:
Location:
Solution:

Solution name:

XNA Game Studio 4.0

Sortby: | Default

airuny vy

Windows Game (4.0)

Windows Game Library (4.0)

Xbox 360 Game (4.0)

Abox 360 Game Library (4.0)

Content Fipeline Extension Library {4.0)

Empty Content Project (4.0)

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Visual C#

Type: Visual C#

A project for creating an XNA Framework 4.0
Windows game

| FirstGame|

| c\pramook’temp

o | Erowse...

|Create new solution

vl

| FirstGame

| [“]create directory for solution
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* pias Solution Explorer nsfnuman

e FirstGame

— Properties

— References

— Game.ico

— Gamel.cs

— GameThumbnail.png
— Programl.cs

* FirstGameContent (Content)
— References
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* pies Solution Explorer nissuann
 FirstGame =2 nulyuiisiiaazasng

— Properties

— References

— Content References
— Game.ico

— Gamel.cs

— GameThumbnail.png
— Programl.cs

e FirstGameContent (Content)
— References
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* pies Solution Explorer nissuann

* FirstGame
— Properties = uteyafaaiuinumdnen ingudn
— References
— Content References
— Game.ico
— Gamel.cs
— GameThumbnail.png
— Programl.cs

e FirstGameContent (Content)
— References
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* pies Solution Explorer nissuann
* FirstGame
— Properties
— References > \ivdayainnuilld library ezlsii
— Content References
— Content
— Game.ico
— Gamel.cs
— GameThumbnail.png
— Programl.cs

* FirstGameContent (Content)
— References
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* pias Solution Explorer nsfnuman

e FirstGame

— Properties
— References
— Content References
— Game.ico
— Gamel.cs
— GameThumbnail.png
— Programl.cs
* FirstGameContent (Content) = iiu content (51, was) 2890

— References
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* pias Solution Explorer nsfnuman
* FirstGame

— Properties

— References

— Content References = nuilld content project luuris
— Game.ico

— Gamel.cs

— GameThumbnail.png
— Programl.cs

* FirstGameContent (Content)
— References
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* pies Solution Explorer nissuann
* FirstGame
— Properties

— References

— Content References
— Game.ico 2 lapau

— Gamel.cs
— GameThumbnail.png
— Programl.cs
* FirstGameContent (Content)
— References
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* pias Solution Explorer nsfnuman

e FirstGame

— Properties
— References
— Content References

— Game.ico
— Gamel.cs 2 dguny

— GameThumbnail.png
— Programl.cs

* FirstGameContent (Content)
— References
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* pias Solution Explorer nsfnuman

e FirstGame

— Properties
— References
— Content References
— Game.ico
— Gamel.cs
— GameThumbnail.png = stununslueias Xbox
— Programl.cs
* FirstGameContent (Content)
— References
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* pias Solution Explorer nsfnuman

e FirstGame

— Properties

— References

— Content References

— Game.ico

— Gamel.cs

— GameThumbnail.png

— Program1.cs =2 lsridu main
* FirstGameContent (Content)

— References



Program.cs

using System;

namespace FirstGame

{

static class Program

{

/// <summary>

/// The main entry point for the application.
/// </summary>
static void Main(string[] args)
{
using (Gamel game = new Gamel())

{
}

game .Run();



Program.cs

Nl main

— FoiAaiudauiiney Tsunsuvdn’ seany

li main &n1sa¥s instance 1as Gamel
LA2FENWEen run wesnang Gamel

WEA FUN ARARLNY

aana Gamel [dndnyngn



Gamel.cs

* fiznumana Gamel @ussameazidnaasnuanly

e Gamel {usubclass waq

Microsoft.Xna.Framework.Game
(rananununuaads XNA anue)



wsenued Microsoft. XNA.Framework.Game

void In|t|aI|ze()
— Glmmmwmuﬂ@umu content 3 Gnum

void LoadContent()
— ldd~u content

void UnloadContent()

— Hlszunanaiiaiin content aananPuILANINAIVAINNAL
void Update(GameTime gameTime)

— lEnnisasuudasganiusnigluraany

— fhuwsenn logic aasnunieny

void Draw(GameTime gameTime)
— e ININNERNNINULNA



Flowchart msimauvesnarg Game

54 (Fan Run)

l

Initialize()

A 4
LoadContent()

<

Update()

l

AUNN9VINN Draw()

|

UnloadContent() nuaL’?




Game Programming

The “Game Loop” (Main Event Loop) :

Update Game
Internals

( This is the guts of every game )




wieaaee 1 Gamel.cs

* Constructor

public Gamel()
{

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

}

* GraphicsDeviceManager =2 dan1svtinae
 Content = 4mnnns content wasnu



wieaaee 1 Gamel.cs

* |nitialize()
UnloadContent()

— ldlamezlamauanannizan method wwaaduaas superclass

* LoadContent()

protected override void LoadContent()

{

spriteBatch = new SpriteBatch(GraphicsDevice);

}

a¥w spriteBatch = object fisnaldiTuanngd



wieaaee 1 Gamel.cs

* Update()

protected override void Update(GameTime gameTime)

{

// Allows the game to exit
1f (GamePad.GetState(PlayerIndex.One).Buttons.Back ==
ButtonState.Pressed)
this.Exit(Q);

// TODO: Add your update logic here

base.Update(gameTime);
}



wieaaee 1 Gamel.cs

GamePad =2 145u input ann joystick aas XBOX

TAnussviausnnIniadadntlu “back” aasiauaun 1 gnnnat)
vira L

anldizen this.Exit() ssazidunisauing

Qmusiun ldniazls

graz@auinuuu PC Taald Keyboard dludaulvny

patiuaz luigiu GamePad wintin



wieaaee 1 Gamel.cs

* Draw()

protected override void Draw(GameTime gameTime)

{

GraphicsDevice.Clear(Color.CornflowerBlue);
base.Draw(gameTime);

e pagsuiinaatlug CornflowerBlue



¢* FirstGame
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wingidh Content

* rauarldfsiiraideclunuls daaindudnld Content reu

e panuan7 HelloWorldContent ugaidan
Add =2 New Item...

I ¥ j_.’ Hellowarld
= orldContent (Content)

Project Dependencies. .. Ferences
Project Build Order. .. gami-wallpaper.jpg
Jami.png
i New Item... Cirl+5hift+A Add P Rrdtnput
i3] Exdsting Item... GhiFE Al Add Reference... ardInputContent (Content)
= Input
—" AL Bl g inputContent {Content)
X Remove Del
Rename
liz= ' Properties Alt+Enter

. m\‘mnuu‘lma@mﬂﬁ AN N LI LN



wingidh Content

* Waaasasns Content aziasgiilsnges

Solution Explorer 3 x

= @] E

g Solution 'XnaBasics' (8 projects) ~
¥ 47 DisplayingText T
7| _J DisplayingTextContent (Content)

+ ‘5';7 HelloWarld

= "_1, HelloWorldContent (Content)

i [E [:3] References

&

|8l kagami.png
+ if KeyboardInput v

Properties

kagami-wallpaper.jpg File Properties

= 21 |
Aszet Name kagami-wallpaper
Build Action Compile
Content Importer Texture - XNA Framewor
Content Processor Texture - XNA Framewor
Copy to Output Directm Do not copy
File Name kagami-wallpaper.jpg

* faangluiiu Properties azuan “Asset Name” aasgl

* 19arld Asset Name udnansgllunievas



Trnangiiinvuienud

nauaztigllanals dasiuansdudutaanauainew

— nauazlnanld sildasatlu Content nau

71/lu XNA gnifiusoa object atin Texture2D
3NgUNAL 1 2 91l: fannsau, NUNAS
a3 field =il Texture2D lupanasasinu 2 field

public class HelloWorld : Microsoft.Xna.Framework.Game

{

GraphicsDeviceManager graphics;
SpriteBatch spriteBatch;

Texture2D background;
Texture2D sprite;



Trnangiiinvuienud
* nanluangilidnuiaamaiuan Tivinlu LoadContent()

protected override void LoadContent()

{

spriteBatch = new SpriteBatch(GraphicsDevice);

background = Content.Load<Texture2D>("kagami-wallpaper");
sprite = Content.Load<Texturez2D>("kagami");

}



Content.Load

nuun type parameter ifluniinaasingnisnsainisany
— luiiiiAe Texture2D

N argument saaen = Asset Name aasingnasivan

AuTRnIa N uueasnsiudand Asset Name nnnvun

sau90 1 Content.Load Tvas
— 1
— A8

o/

4 - A
— e tanes (NsussenaAiain 6)
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* |FAN
— graphics.PreferredBackBufferWidth (aanundng)
— graphics.PreferredBackBufferHeight (aanug9)
lu contructor

public HelloWorld()
{

graphics = new GraphicsDeviceManager(this);
// Setting the window's size.
graphics.PreferredBackBufferWidth = 800;
graphics.PreferredBackBufferHeight = 600;

Content.RootDirectory = "Content";
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syyu coordinate
(0,0)

(w,h)
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grannsniuauudeldsae object atian Vector2

— aproperty a X uaz Y duwduinunnamnuwnu X waz 'Y

a5 field @a spritePosition luaanazasny

public class HelloWorld : Microsoft.Xna.Framework.Game
{

GraphicsDeviceManager graphics;

SpriteBatch spriteBatch;

Texture2D background;
TextureZ2D sprite;
Vector2 spritePosition;
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e spritePosition nalluanuznialuzeany

e azunlasuiuluwesan Update

protected override void Update(GameTime gameTime)

{
if C ... )
this.ExitQ);

MouseState mouseState = Mouse.GetState();
spritePosition.X = mouseState.X - sprite.Width / 2;
spritePosition.Y = mouseState.Y - sprite.Height / 2;

base.Update(gameTime);



Mouse

v object nanunsalvdayaneaiuiwnd

wsan GetState() Ax object wszinn MouseState
miudayarasaniuciiaqiiuaasmndianls

BN ALY X LAz Y 2a9und L6
Taannadinne property X uaz Y 2ae MouseState
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Tudendu Draw

protected override void Draw(GameTime gameTime)

{

GraphicsDevice.Clear(Color.CornflowerBlue);

spriteBatch.Begin();

spriteBatch.Draw(background, new Vector2(@, @), Color.White);
spriteBatch.Draw(sprite, spritePosition, Color.White);
spriteBatch.End();

base.Draw(gameTime);



SpriteBatch

lddusuaiegl 2 dRann Texture2D
nauas MAaFanwsan Begin

wasannngLiadasesFangan End

Y = 1 v
— fnldizangiazlignuansaanniaiinag

MegUeaeaan Draw
— wsan Draw & signature visvua 7 wuy

— w Ll gunsutigas I dLALLLLALY

1
o o/

Ade draw ngnizannau
azpnAds draw ngnisaninasanaviu



SpriteBatch

spriteBatch.Draw(
sprite, > TextureZD
spritePosition,
Color.White);



SpriteBatch

spriteBatch.Draw(
sprite,
spritePosition, -2 suwisuuudie
Color.White);



SpriteBatch

spriteBatch.Draw(
sprite,
spritePosition,
Color .White); > &l ‘ans Ausil



SpriteBatch

spriteBatch.Draw(
sprite,
spritePosition,
Color.Red);

* fndvatinednauuazlfginiinuann
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e @=tuple 8aundnidlwa 3 s (R, G, B)
— R UBNIZAUAMN I NUDILASALAY
— G UANTTALANNITNYDILAIALTEN
—B ansLALIANN T Ta A AT Fu
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Trichromatic Theory of Vision

* ANuumduaIiULLNaanTud NI

q

— AN e 1R
— szamdudasasnysdaasisaralluaaszainiu
aldll a o = 3’/ dgj o
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Color

ARNEN IELALA
131241019085 98man19nmuaA1 RGB 16
Color colorl = new Color(128, 0, 255);

vidarvundaenadanlag? O wanedslifnnudy uaz 1
mnedaduige

Color colorZ2 = new Color(@.5f, 0, 1);
uananiiied static field Ananduaieduon du

Color.Green, Color.Blue, Color.Lavender, “a*



A o d ¢ d
lilsunsuaaunInsnaualandguaIn



Tsunsudeudimsqudie keyboard

FE&




Keyboard

* ARNRANMIUANUADULTRIATLASA

e wsandanAy: GetState()

— pu object Wszinn KeyboardState



KeyboardState

* Auanuzaeslusinge 1ee keyboard w113
* LUSRAANATY:

— IsKeyDown(Keys key)
* mgadntlugnnaativizaly
— IsKeyUp(Keys key)

* mgadntlugnilaanasiveae b



Keys

* enum AldunuluuuAduess
— Keys.A 2 du A
— Keys.Space =2 1Ju space bar
— Keys.Right = 1Jugnesan
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KeyboardState keyboardState = Keyboard.GetState();
1f (keyboardState.IsKeyDown(Keys.Left))

{

. Do something ...

, ..
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Nras spritePosition unusumsynuwgig1e959n15u
MDA

1Wam
— xVelocity 2 uwnuanudalunisinfeuinnuuuauey

— yVelocity 2 wnumanuisalunnsindauinnuiugfa

v
o 1

— YNANIUIAWNAL 5 UAAUASTANI

VectorZ2 xVelocity
VectorZ yVelocity

new Vector2(5, 0);
new Vector2(0, 5);
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protected override void Update(GameTime gameTime)

{

dadnglinata “back” inalannisvinanunize by
KeyboardState keyboardState = Keyboard.GetState();

if (keyboardState.IsKeyDown(Keys.Left))
spritePosition -= xVelocity;

if (keyboardState.IsKeyDown(Keys.Right))
spritePosition += xVelocity;

if (keyboardState.IsKeyDown(Keys.Down))
spritePosition += yVelocity;

if (keyboardState.IsKeyDown(Keys.Up))
spritePosition -= yVelocity;

iadnsaniSeunnaauvie ly

base.Update(gameTime);
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int screenWidth = graphics.PreferredBackBufferWidth;
int screenHeight = graphics.PreferredBackBufferHeight;

1f (spritePosition.X < 0)
spritePosition.X = 0;
1f (spritePosition.X + sprite.Width > screenWidth)
spritePosition.X = screenWidth - sprite.Width;
1f (spritePosition.Y < 0)
spritePosition.Y = 0;
1f (spritePosition.Y + sprite.Height > screenHeight)
spritePosition.Y = screenHeight - sprite.Height;
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Mouse

* AANAANTLENUADIUSRILNNE

e wsandnAy: GetState()

— pu object Uszinn MouseState



MouseState

* anuziaatiuaaanng
* Property d1fny
— LeftButton =2 anuzaes]udie

— RightButton = anuzaastjuaan
— MiddleButton =2 anuzasslunans

— X =2 AU

—Y =2 Fuiiunounid



ButtonState

* Enum alfunuaniuzaastlumnd
= a o/

® NANNTNADIAY
— Pressed =2 gnnaat)
— Released = hignnaas
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*  AAARMIUALANALIGNATILAZ NN TBNGN AT

Texture2D cursor;
Vector? cursorPosition;

* luUpdate() GLﬁL‘]J?QIHuﬁ’]LLWLi\‘IQﬂﬂ?

protected override void Update(GameTime gameTime)
{

o
N17UsTNNANADE 9B

MouseState mouseState = Mouse.GetState();
cursorPosition = new Vector2(mouseState.X, mouseState.Y);

| dl
N17UsNaNARLNNAY
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* luDraw() filinngnas

1
o 1

* Fa4NARd1NAULASANAU INI1ZFININANVAIALTUFAIN NI AN AL

al

protected override void Draw(GameTime gameTime)

{

GraphicsDevice.Clear(Color.CornflowerBlue);
spriteBatch.Begin();
// Mnatinsaunau //

spriteBatch.Draw(cursor, cursorPosition, Color.White);
spriteBatch.EndQ);

base.Draw(gameTime);
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msnatennuylu XNA

1. a3 Sprite Font lu Content zasinu
2. Load Sprite Font 1w Load Content
3. aedaaiudna SpriteBatch.DrawString



a1 Sprite Font 1u Content

e pananniinlawmes DisplayingTextContent >Add =
New Item

AI +- (F7 hsplaymglext

meMCicoloyingTextContent (Content)

Project Dependendes. .. eferences
Project Build Crder... ant0 1. spritefont
Marld
] New Item... Cirl+5hift+A Add b | WorldContent (Content)
] Existing Item... Shift+Alt+A Add Reference... pardlnput
pardInputContent (Content)
4 Mew Folder Debug P Blnput
B ¢ eInputContent {(Content)
X Remove Del
Rename
i= Properties Alt+Enter

|



a1 Sprite Font 1u Content

* aan Sprite Font

MY Add New Item - DisplayingTextContent (Content)

re|

at
Le

Installed Templates
Visual C#

Online Templates

MName:

Sort by: | Default 2|
§ T Visual C#
“__ﬂ XML File visual C# Laitns
= A .spritefont file that describes a font to be
. used by a SpriteFont
Q‘;’( Effect File Visual C3

@ Sprite Font Visual C#

| SpriteFont1.spritefont |




a1 Sprite Font

e tnla sprite font nadslududaudla

/,i Lla i BT el Displaying Text.cs

o -
- oﬁ@Wﬂum {Pxml version="1.0" encoding="utf-8"7>
=1{1—
This file contains an xml| description of a font. and will be read by the XNA
Framework Content Pipeline. Follow the comments to customize the appearance

¥ogjoo |

- 6]]%’]@ of the font in your game, and to change the characters which are available to draw
with.
==
=1<XnaContent xmlIns:Graphics="Microsoft. Xna. Framework. Content. Pipeline. Graphics™>
i ﬂ@ﬂ - <{Asset Type="Graphics:FontDescription™>
0 -
Modify this string to change the font that will be imported.
—=3

<{FontName>Times New Roman</FontName>

=l ==
Size is a float value, measured in points. Modify this value to change
the size of the font.
)
{Size»32</Size>

=3 (-
Spacing is a float value, measured in pixels. Modify this value to change
the amount of spacing in between characters.
—D>
{Spacing>0</Spacing>

= {I—
UseKerning controls the layout of the font. |f this value is true, kerning informatic
will be used when placing characters.

{UseKerning>true</UseKerning>



Load Sprite Font 1u LoadContent()

* afrWamaiin SpriteFont

SpriteFont font01l;

* 14 Content.Load<SpriteFont>(...) Tunisluamsii

protected override void LoadContent()

{

// anatingdu //
font@1 = Content.Load<SpriteFont>("font01");



Nnavennuaie SpriteBatch.DrawsString

protected override void Draw(GameTime gameTime)

{
GraphicsDevice.Clear(Color.White);

spriteBatch.Begin();

// Draw "Hello" at the center of the screen.

Vector2 helloSize = font@l.MeasureString("Hello");

float centerX = (graphics.PreferredBackBufferWidth - helloSize.X) / 2;
float centerY = (graphics.PreferredBackBufferHeight - helloSize.Y) / 2;
Vector2 centerPosition = new Vector2(centerX, centerY);

spriteBatch.DrawString(
font@l,
"Hello",
centerPosition,
Color.Black);

spriteBatch.EndQ);

base.Draw(gameTime);
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Game Programming

The “Game Loop” (Main Event Loop) :

Update Game
Internals

( This is the guts of every game )
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Design Patterns

A v KR ad LY dl o a a
A unnianisuntyunaaiuniraanuuu g1 1a e

wils” (Wikipedia)

luntsnisaaniuugensiued SuAedsnisuitloyminiseanuuy

FANF LIS LA SUNIINAZAL AW WAL

Anumiiey pattern luuunainian Java visa SA futing?



The Gang of Four

* wldanmsguneaiu Design Patterns

6 I |9o// =l a A
* TisunsuimainnauAsay AT RIAe

Design Patterns

Elements of Reusable
Object-Oriented Software

Erich Gamma
Richard Helm
Ralph Johnson
John Vlissides

Foreword by Grady Booch
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Fandn “State” design pattern



State Design Pattern

(o o v o | a o
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The State Design Pattern

Context

= bL3State : aState
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State Design Pattern
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GREATEVREC ANt

“Context” =2 “Game”
— Audeanuunan Microsoft.Xna.Framework.Game

“State” = “Screen”

e

Tupana Game aWas “currentScreen” gwsuiiu
screen ilaqiuueany

d1Aa9InN19ilagu screen nuAllaguansiaug

currentScreen



aag Screen

e {imethod #isine| AidAryres Game
— Initialize
— Update(GameTime gameTime)
— LoadContent
— UnloadContent
— Draw(GameTime gameTime)
— Update(GameTime gameTime)

 Method wandauluniflu abstract method iesan
eeens g ld Screen i subclass Su



aag Screen
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aag Screen

* i method suwsAnuazaanau
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aang Game

e Fumagruniann Microsoft.Xna.Framework.Game

= a | =
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aang Game

private Screen currentScreen;
public Screen CurrentScreen

{

get { return currentScreen; }

h

Dictionary<string, Screen> screens;



aang Game

* naiu screen ldinu liisan method
void AddScreen(Screen screen)

public void AddScreen(Screen screen)

{

screens[screen.Name] = screen;

h



aang Game

e nanasu screen l%3an method
void SwitchScreen(string name)

public void SwitchScreen(string name)
{
var newScreen = GetScreenByName(name);
var oldScreen = CurrentScreen;
currentScreen = newScreen;
if (oldScreen != null)
currentScreen.SwitchedIntoFrom(oldScreen.Name);
else
currentScreen.SwitchedIntoFrom("null™);



aang Game

e Screen GetScreenByName(string name)

LIRS UAY SCreen NHTannINUAaanu

public Screen GetScreenByName(string name)
{
if (screens.ContainsKey(name))
return screens[name];
else
throw new InvalidOperationException(
"Screen by name "' + name + "' not found.");



aang Game

e override method 2231 Xna.Framework.Game
T lwusaniiuazinigizan method nmseriuaas Screen

protected override void Initialize()
{
foreach (Screen screen in screens.Values)
screen.Initialize();
base.Initialize();



aang Game

protected override void LoadContent()
{
base.LoadContent();
spriteBatch = new SpriteBatch(GraphicsDevice);
foreach (Screen screen in screens.Values)
screen.LoadContent();
bs

protected override void UnloadContent()
{
foreach (Screen screen in screens.Values)
screen.UnloadContent();
base.UnloadContent();

h



aang Game

protected override void Update(GameTime gameTime)

{

base.Update(gameTime);
currentScreen.Update(gameTime);

}

protected override void Draw(GameTime gameTime)

{

base.Draw(gameTime);
currentScreen.Draw(gameTime);

}



asaine: Tetris

* 1nn Tetris atnedneanadl screen ag 4 screen
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Transition Diagram wsanu Tetris
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