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Infroducdo

» HTML5S
» Javascript, CSS e HTML
» Canvas

= Motores de jogos

®» Surgiu em meados dos anos 90 com jogos de
FPS

» VArios géneros

®» Apstrai a parte comum do desenvolvimento




Objetivos

» Visuadlizar o funcionamento do motor e editor de

jogos
» Visualizar a execucdo do jogo Tangram

®» Apresentar performance da ferramenta




Fundamentacdo tedrica

HTML

®» JOogos eletronicos
» Motores de jogos
» HTMLS e Javascript
» Box2DJS

» Kinect e Zigfu

Tangram

Trabalhos correlatos




Jogos Eletronicos

®» Experiencia interativa

®» Desafios e aprendizagem

» VArios fipos de jogos

» Mundo virfual manipulado pelo computador

®» Aproximacdo e simplificacdo
Simulac¢oes temporais
Respostas em tempo real




Motores de Jogos

» Abstracdo de tarefas comuns
®» Conjunto de ferramentas
» Construido em camadas

®» Problema de alto acoplamento

» Solucdo da orientacdo a componentes




HTMLS e Javascript

» HTMLS
» Serd o novo padrdo para HTML
®» Flemento canvas

®» Javascript

» Manipula elementos HTML
® | inguagem para web

® | hguagem leve

®» Fracamente fipada

» FAcil aprendizagem




Box2DJS

Motor de simulacodes fisicas de corpos rigidos
Desenvolvida em Javascript

Porte do motor Box2D desenvolvido em C++
Codigo fonte aberto

Deteccdo de colisdo continua

Colisdo por categorias e grupos

Poligonos convexos, circulos e retGngulos
Contato, friccdo e restituicdo

Gravidade

Pontos de juncado



Kinect e Zigfu

» Kinect
» Sensor de movimento
» Criado pela Microsoft

» /igfu

®» Bipblioteca de comunicacdo com Kinect
®» Possui uma interface Javascript

» Plugin para varios navegadores

= Multi-plataforma

® | icenca de uso




Tangram

Quebra cabeca geométrico
Criado na China por volta de VIl a.C.
Formado por sete poligonos

Pode-se formar uma grande variedade de
representacoes geomeétricas, letras e figuras

Apenas cendrio de testes




Trabalhos correlatos

®» |MmpactJS
= Unity 3D




ImpactJS IMPA[:T

» Motor de jogos 2D Javascript € HTMLS

» Utiliza a Box2D na camada de fisica
» Criacdo de niveis
®» Deteccdo de colisdo

» Gerenciamento de recursos

» Gerenciamento de camadas

®» Renderizacdo de objetos
» Dispositivos moveis
» F paga
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Unity 3D

Motor e editor de jogos 3D

Fisica de corpos rigidos
Gerenciamento de recursos
Orientada a componentes
Gerenciamento de personagens
Multi-plataforma

Ferramentas de depuracdo
Gerenciamento de animacoes

E paga




Desenvolvimento

» CQasos de uso
®» Diagramas

®» |mplementacdo




Casos de uso do motor de jogos

Casos de uso do Motor

Uco1 - Criar
componente

UC02 - Criar cena
UCOE - Tratar
colisbes

Motor

UC0% - Desenhar
cena

UCO7 - Capturar

entradas do usuario

/\

Usuario do Motar
UCO04 - Criar camera

UCOE - Criar objeto
do jogo

UCO5 - Criar Asset




Casos de uso do editor de jogos

Casos de uso do Editor

UC10 - Criar novo
projeto

UC11 - Carregar

projeto salvo UC12 - Salvar projeto

UC13 - Exportar
projeto

Usuario do Edjto
UC14 - Manter

componentes

UC15 - Manter
objetos do jogo

UC17 - Manter

C18 - Executar jogo
log estrutura do projetg

UC16 - Manter assets
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Diagrama classe: collide

Collidelnfo

+ gameObjectl :GameChbject
+ gameObject? :GameObject

+ initialize(GameObject, GameObject) :Collidelnfo




Diagrama classe: component

FpsMeterComponent

+
+
+

currentFps ‘Integer
fpsCount ‘Integer
lastUpdate :Long

BBXREI‘IUETCDI‘I‘IPDHEHI

+ fillStyle “Color
+ strokeStyle Color

RigidBodyComponent

+ o+ o+ o+ o+

allowSleep :Boolean
density :Float

friction :Float
preventRotation ‘Boolean
restitution Float

\Q

PolygnnRenderCnmponenl

+ fillStyle :Color
+ strokeColor :Color

Component

+ enabled :Boolean

+ id :String
TranslateComponent + owner :Object

translatePoint ‘Point2D

/

RotateComponent

angle Float

ScaleComponent

scalePoint ‘Point2D

CircleRenderComponent

+ fillStyle :Color
+ strokeStyle Color

ImageRenderCnmpnnenl

+ direction :String
+ image Image
+ repeat ‘Boolean

AnimationRenderComponent

+ + + + + + + +F + + + + + +

animation :Integer
columns :Integer
currentFrame Integer
currentinteraction :Integer
direction :String
duration :Integer

end :Integer
interactions :Integer
lastUpdate :Long
rows :Integer
spriteSheet JImage
start :Integer
stopped :Boolean

uv :Point2D

MoveCameraComponent

downKey :Integer
leftkey Integer
rightkey :Integer
rotateFactor :Float
rotatelnverseKey :Integer
rotateKey Integer
scaleFactor :Float
translateFactor Float
upKey :Integer
zoominKey :Integer
zoomOutKey :Integer
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Diagrama classe: game

Game

+ 4+ + + + + +

canvas :Canvas

context :Context

frameRate :Integer

lastUpdateTime :Long
listComponents :Array<Component>
paused :Boolean

running :Boolean

Camera

Layer

centerPoint :Point2D

rotate :RotateComponent
scale :ScaleComponent
translate :TranslateComponent

+ + + +

Scene
+ id :String -
+ listComponents :Array<Component> '.i“‘* 1
1|+ maxPoint :Point2D -
+ minPoint :Point2D
Asset AssetStore

+ assetType :String

+ id :String
+ path :String

2)

+ 4+ 4+ + + +

doSleep :Boolean

gravity :Integer

id :String

listComponents :Array<Component=
listGameObjects :Array<GameObject>
world :b2World




Diagrama classe: gameobject

GameObject

BoxObject

+ + + + + + +

body :b2Body

height :Float

id :String

layer :Layer

listComponents :Array<Component>
origin :Point2D

width :Float

+

createBodyShape() :b2ShapeDef

+ + A+ A+

addMove(Float, Float) :void
createBodyDef(Float, Float) :b2BodyDef
createBodyShape() :b2ShapeDef
destroy() :void

getAngle() :Float

getCenterX() :Float

getCenterY() :Float

getHeight() :Float

getTag() :String

getWidth() :Float

initialize(Float, Float, Float, Float) :GameObject
onLoad() :void
setLinearVelocityX(Float) :void
setlinearVelocityY(Float) :void

+ getTag() :String

+ initialize(Float, Float, Float, Float, Color, Color) :BoxObject
CircleObject

+ radius :Float

+ createBodyShape() :b2ShapeDef

+ getRadius() :Float

+ getTag() :String

+ initialize(Float, Float, Float, Color, Color) :CircleObject

PolygonObject

+ points :Array<Point2D>

+ createBodyShape() :b2ShapeDef

+ getPoints() :Array<Point2D>

+ getTag() :String

+ initialize(Float, Float, Array<Point2D>, Color, Color) :PolygonObject




Diagrama classe: system

LogicSystem

MouseSystem

listCollides :Array<Collidelnfo>

+ + 4+ + + 4

clearCollideInfo() :void

fireCollideListener() :void
fireUpdateListener(Long) :void
getCollideKey(GameObject, GameObject) :void
getTag() :String

putCollideInfo(GameObject, GameObject) :void

+ + + + + +

fireClickListener(Event) :void
fireMouseDownListener(Event) :void
fireMouseMovelListener(Event) :void
fireMouseUpListener(Event) :void
getNormalizedCoordinate(Float, Float) :Point2D
getTag() :String

KinectSystem

fireHandDownListener(Float, Float) :void
fireHandMovelListener(Float, Float) :void
fireHandUpListener(Float, Float) :void
getTag() :String

onLoadKinect() :void

RenderSystem

+ fireRenderListener(Context) :void
+ getTag() :String

KeySystem

+ fireKeyDownListener(Event) :void
fireKeyUpListener(Event) :void
+ getTag() :String

+

\




Diagrama: Pacote do editor de jogos

br.com.furb.htm!5.game.editor. controller | br.com.furk.htm|5.game.editor. managedbean
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br.com.furb. htm|5.game.editor. model | ‘::' br.com.furb. htm|5. game.editor. utils




Diagrama classe: editor.controller

ComponentController

GameObjectController

saveComponent(Component) :void

DATA PATH :String = "/home/marcos/e... {readOnly} + DATA PATH :String = "/home/marcos/e... {readOnly}
deleteComponent(Component) :void + deleteGameObject(GameObject) :void
getComponents() :List<Component> + getGameObjects() :List<GameObject>

+ saveGameObject(GameObject) :void

GameProjectController

componentsController :ComponentController = new ComponentCo...
gameObjectController :GameObjectController = new GameObjectC... + importJsonFile(TreeNode, String) :void
QR _:String = "\n" {readOnly}

ImportProjectController

getAllObjectinstances(TreeNode, Map<String, JSObjectinstance>) :void
getAllObjectsinstances(TreeNode) :Map<String, JSObjectinstance>
getGame(TreeNode) :JSObjectinstance
getJsAssets(boolean) :String
getJSGame(TreeNode, boolean) :String
getJsimports(boolean) :String
getlListObjects(TreeNode, String) :List<JSObjectinstance>
getlListObjects(TreeNode, List<JSObjectinstance>, String) :void
getScene(TreeNode) :JSObjectinstance

AssetController

+ DATA_PATH :String = "fhome/marcos/e... {readOnly}

+ deleteAsset(Asset) :void
+ getAssets() 'List<Asset>
+ saveAsset(Asset) :void

ExportProjectController

+ generateJsonFile(TreeNode) :String
- getJSObjectinstances(TreeNode) :List<JSObjectinstance>
- getJSObjectinstances(TreeNode, List<JSObjectinstance>) :void

\




Diagrama classe: editormanagedbean

AssetMBean

assetController :AssetController = new AssetContro...
assets :List<Asset> = new ArrayList<A...
assetToRemove :Asset

MBEAN_NAME :String = "assetMBean" {readOnly}

GameProjectMBean

ComponentMBean

componentController :ComponentController = new ComponentCo...
components :List<Component> = new ArrayList<C...
componentToEdit :Component

componentToRemove :Component

isEdit :Boolean = false

MBEAN_NAME :String = "componentMBean" {readOnly}

GameObjectMBean

gameObjectController :GameObjectController = new GameObjectC...

gameObjects :List<GameObject> = new ArrayList<G...
gameObjectToEdit :GameQObject

gameObjectToRemove :GameObject

isEdit :Boolean = false

MBEAN_NAME :String = "gameObjectMBean" {readOnly}

buildFile :StreamedContent

componentController :ComponentController = new ComponentCo...
components List<Component>

exportProjectController :ExportProjectController = new ExportProje...
file :StreamedContent
gameObjectController :GameObjectController = new GameObjectC...
gameObjects :List<GameObject>
gameProjectController :GameProjectController = new GameProject...
importProjectController :ImportProjectController = new ImportProje...
MBEAN_NAME :String = "gameProjectMBean" {readOnly}
newObjectinstance :JSObjectinstance

oldSelectedNode :JSObjectinstance

pauseDisabled :Boolean = true

playDisabled :Boolean = false

projectRoot :TreeNode

renderGame :String

selectedComponent :Component

selectedGameObject :GameObject

selectedNode :TreeNode

stopDisabled :Boolean = true




Diagrama classe: editormodel

Serializable
JSObjectinstance

displayNodeName :String

id :String

idParent :String

jsCode :String

jsInitialFunction :String

jsVarName :String

serialVersionUID :long =-158279323415542994L {readOnly}
type :String

Asset GameObject
content :byte ([]) - content :String
ext :String - init :String
name :String - name :String
path :String
type :String

Component

content :String
init :String
name :String
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Implementacao

» Orientacdo a objetos

Arquitetura orientfada a componentes
HTMLS e Javascript

Box2DJS

Zigfu

SublimeText
Java Server Faces e Primefaces

JBOSS

Eclipse IDE




Implementacdo: Camadas arquitetura

MANAGED BEANS

sOMTRALLIERS
MODELS
LOGIC SYSTEM
GAME
c RENDER SYSTEM
o
SCEMES M
P
(4]
N MOUSE SYSTEM
E
N
T
LAYERS 5
KEY SYSTEM

GAME OBJECTS KINECT SYSTEM




|mplemen’ro<;oo Eventos disponiveis

Cazllback chamadeo guandec algum compeonente enviar uma mensagem para es5te.
Coﬂpoﬂent prototype.onBeceiveMessage = functicn(message, extras){}

uaiibiak chamado guande o usudrio P“E:ff: uma tecla

ffCallback chamado quando o usudric soltar uma tecla
Component .prototype.onFeyUp = functicon{keyCode) {}

usnaric Clicar Com o mMouse.

Fima T T3 - I == S T 5 - o T o oy TeNTT
fLalloack cnamado guar 1do o usudric scltar o mouse.

Coﬂpoﬂent prototype.onMouselUp = function(x, y, wich){}

Fima T T3 - I == S T T TTES T TR S
fLalloack cnamado guar 1do o usudric mover o mouse.

Fima T T3 - I T = = e T e T ———.;-\. oo A
fLallpach chnamado antes 4o objetl S8r rendaserizZadd.

Coﬂpoﬂent prototype.onBefor eRender function(context) {}

SfCallback chamado quando o chjeteo for renderizado.
Component.prototype.onRender = function(context){}

“eto for atua

on ( “—{

functloﬂ{delta}

//callback chamado gquande o

I o

Coﬂpoﬂent prototype. onLoad = fuhctinn{]{}

Fima T T3 - I == S P T L A
fCallback chamadeo guando o component = de




Implementacdo: Corpos rigidos

,'_-'w‘:_-:..::..f_—:::::‘ aa cilasse :E;,A:.;E_? eci .

Boxobject prototype.createBodyShape = function(){
var shape = new bZBoxDef():;
var xb = this.getWidth();
var yb = this.getHeight ()

var scale = CompconentUtils.getComponent(this, "SCALE COMEONENT") ;
if(scale){
xb *= Math.abs (scale.scalePoint.x) ;

vb *= Mzath.abs (scale.scalePoint.y);

}
shape.extents.Set(xb/2, yb/2);
return shape;

lementaci da classe C1 eObje

Clrcleobject prototype. createBodyShape = function () {
var shape = new bZCircleDef();
var rb = this.radius;
var scale = CompconentUtils.getComponent(this, "SCALE COMPONENT™) :
if({scale){
rb = this.radius * Math.abs(scale.scalePoint.x);
}
shape.radius = rb;
return shape;

Tmolementacdo da ol = Pe T wreranohS e
LET 1tazac aa classs :._,_,J._‘._,__._u_._’-__.._.

Polygonobject prototype.createBodyShape = function() {
var shape = new bZPclyDef ()
shape.vertexCount = this.points.length;
var scale = CompconentUtils.getComponent(this, "SCALE COMEONENT") ;
for (var i=0; i<shape.vertexCount; 1++){
var point = this.peoints[i];
if(scale) {
shape.vertices[i] .Set(point.x * Math.abs(scale.scalePoint.x)
point.y * Math.abs (scale.scalePoint.y)

lelse(
shape.vertices[i] .Set(point.x, point.y);
i
i

return shape;

)i




Implementacdo: Normalizacdo de
coordenada

this.getNormalizedCoordinate = function(x, y}{

aplica o deslocamento Inverso

¥ —= —Game.camera.centerPoint.x+ (Zame.canvas.width/2);

¥y —= —Game.camera.centerPoint.y+ (Game.canvas.height/2);
aplica a2 escala inversa

X —= Game.camera.centerPoint.x;

¥ /= Game.camera.scale.scalePoint.x;
X += GCame.camera.centerPoint.x;

W Game.camera.centerPoint. v;
¥ /= Game.camera.scale.scalePoint.y;
¥y += Game.camera.centerPoint.y;

- = = o —
LI O LZldo b -

x —= Fame.camera.translate.translatePoint.x;
¥ —= Game.camera.translate.tranzlatePoint.vy;

fiaplica 2 rotagdo inversa
wvar sine = Math.szin{-Game.camera.rotate.angle);

var cosine = Math.cos(-Game.camera.rotate.angle);
X —= GCame.camera.centerPoint.x;

¥y —= Game.camera.centerPoint.y;

wvar xn = x ¥ cosine - y ¥ sine;

var yn — x ¥ sine + vy ¥ cosine;

X = xn + Game.camera.centerPoint.x;

¥ = yn + Games.camera.centerPoint.y;
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return new PointZD().initialize
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Resultados e discussoes

Caracteristicas Unity 3D | Impact | Motor desenvolvido

Suporte 2D X X

Suporte 3D X

Orientada a componentes X X

Suporte a fisica X X X

Editor de cena X X X
Ferramentas de debug X X

Geracdo para dispositivos moveis X X

Caodigo fonte aberto X

Sem necessidade de licenca X




Resultados e discussoes

0, Elements Metwork Sources Tir‘neline}Proﬁles{ Resources Audits Console »= ﬁ |E|‘ x
i Total Functmn
Prefiles
CPU PROFILES 9?8.-0 53 13% b (ifireCollideLlistener Ll:u icS stem jsiad
0.96% 6.96% (program)
5.89% 15.52% | wfireRenderListener BenderSystem.js:18
3.49% 15.41% | ¥ fifireUpdatelistener : Logicsystem.js:20
0.98% 0.95% | [garbage collector)
0.53% 56.45% | kstepGame Game.js:145
0.67% 16.50% | ®renderGame Game.js:1al
0.34% 2.02% | » b2World.Step b2\Warld.js: 299
0.33% 15.74% | P updateGame Game.js:1133
0.31% 0.31% | kputCollidelnfo Logicsystem.js:94
0.30% 0.30% | (idle)
0.28% 0.258% | ktranslate
0.24% 0,25% | » b2ContactSolver.initialize b2ContactSolver.js:26
0.23% 0.23% | kfillRect
0.20% 0.53% | b2 Collision.b2CollidePoly b2Collision.js:5372
0.20% 0,20% | k strokeRect
0.20% 0.72% | » Cbject. extend.Evaluate b2PolyContact.js:79
0.16% 0.92% | »bllsland.5alve b2lsland.js:144
0.15% 0.15% | ®restore
0.14% 0.27% | » Ohject.extend.Synchronize b2PolyShape.js:51a
0.10% 0.10% | »b2Collision.EdgeSeparation b2Collision.js:105
0.09% 0,092 | » b2ContactSolver, SolveVelocityConstraints b2Contactsolver.js:242
0.09% 0.09% | » rotate
0.08% 0.10% | » b2BroadPhase.MoveProxy b2BroadPhase.js:411
0.08% 0.08% | »b2Collision.FindIncidentEdge b2Collision.js: 2G5
0.07% 0.45% | kb2World. Step b2\Warld.js: 299




Resultados e discussoes

Quantidade| Google Chrome | Internet Explorer Opera Mozilla Firefox
de objetos
Antes | Depois | Antes | Depois | Antes | Depois| Antes | Depois
1 60 60 60 60 60 60 60 60
5 60 60 60 60 60 60 55 60
10 60 60 60 60 60 60 40 60
15 58 60 60 60 60 60 30 60
20 48 60 59 60 53 60 22 59
25 38 59 59 60 41 60 18 59
30 29 59 55 60 31 59 14 59
40 21 58 41 59 23 58 10 58
50 17 58 33 59 20 57 8 57
60 15 53 27 58 16 53 é 57
80 10 41 20 57 12 41 5 55
100 8 30 15 53 9 31 4 52
150 é 22 11 41 7 23 3 35
200 5 16 8 30 5 16 2 27

\\




Resultados e discussoes

&0
55
50
a5
40
35
Fps 0
25
20
15

10

10

15

20

25

Quadros por segundo

30 40 50 &0

CQuantidade de objetos

B0

100

150

200

=g Chrome (Antes)
e CHrome [ Depois)

A\




Resultados e discussoes

Quadros por segundo

————_

sl CHrome

=i |ter net Bxplorer
i I pEra
Firefox

1 5 10 15 20 25 30 40 50 &0 80 100 1500 200

Quantidade de objetos




Resultados e discussoes

Memaria

E,50
8,00
7,50
7,00
6,50
5,00
5,50
5,00
450
4,00
3,50
3,00
2,50
2,00
1,50
1,00
0,50
0,00

Consumo de memoria (MB)

74
5,6
6,2
5.7
iq I
50 100 150 200 300

CQuantidade de objetos




Resultados e discussoes

= Projeto VisEDU
» Projeto LIFE




Conclusdo

» O motor de jogos atende os requisitos propostos

» Alta flexibilidade por causa da arquitetura
orientada a componentes

®» Desempenho superou o proposto

» O editor de jogos cumpriu 0s requisitos Propostos

» Usudrio ainda necessita conhecer programacdo
e Javascript

» A usabilidade do editor deve ser melhorada
para usuarios sem conhecimento de
programac¢cdo e Javascript




Extensoes

Explorar mais recursos da Box2DJS

Explorar mais recursos da Zigfu

Biblioteca de Inteligéncia Artificial

Desenhar objetos 3D com WebGL

Outros sensores de movimento (Leap Motion)
Implementar Grafo de Cena

Novos componentes

Multiplayer com WebSockets

Conftrole de acesso no editor de jogos



Extensoes

» Projetos colaborativos
» Executar em dispositivos moveis

» Melhorar a usabilidade do editor de jogos




Demonstracao

m File~ # Components # Game Objects # Assets ? Help ~

Game Project

V’V

T Game
T Scene
T Layer
~ PolygonObject
RigidBodyComponent
T PolygonObject
RigidBodyComponent
T PolygonObject
RigidBodyComponent
T PolygonObject
RigidBodyComponent
T PolygonObject
RigidBodyComponent
T PolygonObject
RigidBodyComponent
T PolygonObject
RigidBodyComponent
MoveTangramComponent

29/9/2013 2:8:6 - Build Successful!




Diagrama classe: geometric

Point2D

+ X Float
+ vy Float

+ initialize(Float, Float) :FPoint2D




Diagrama classe: ufils

JSUtils

+ addMethod(prototype, String, Function) :void
+ generateUUID() :String

ArrayUtils

StringUtils

+ replaceAll(String, String, String) :String

addElement(Array, Object) :Array
contains(Array, Object) :Boolean
getElement(Array, String) :Object
getElementByKey(Array, String) :Object
getIndexOf(Array, Object) :Integer
putElement(Array, String, Object) :Array
removeElement(Array, Object) :Array
removeElementByKey(Array, String) :Array

+ + + + + + + +

ComponentUtils

+ +

addComponent(Object, Component) :void
getComponent(Object, String) :Component
removeComponent(Object, Component) :void




Diagrama classe: editor.utils

FileUtils

+ createTempFiles(String, String) :void
+ getRelativeResourcePath(String) :String

FolderZiper

- addFileToZip(String, String, ZipOutputStream) :void

- addFolderToZip(String, String, ZipOutputStream) :void

+ main(String[]) :void
+ zipFolder(String, String) :void




