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e http://www.youtube.com/watch?v=JRAPnuwnpRs
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The Incredible Machine

e http://www.youtube.com/watch?v=EJbEDIDDVVc




Crayon Physics

e http://www.youtube.com/watch?v=sZaxO6wbxi8




Super Mario World’s Physics System

e http://www.youtube.com/watch?v=LmR2bt3-mXY
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Class fifg1tes

e public abstract class GameObject

— UFINLYIHINTRYaUNA LNy

* public interface Event
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Class fifg1tes

e public class GameState
— Atz
« GameObject vavunlun
e Event wwmafifatulumsuimlsumis
— Field #dany
* List<GameObject> objects;
* List<Event> events;

* List<GameObject> objectsToAdd;
* ListcGameObject> objectsToRemove;
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objectsToAdd waz objectsToRemove
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— wanazaudngle azindngiiuld objectsToRemove
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* ;e lu objectsToAdd 1i141u objects
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GameObject 1u Breakout
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Bar = uilufifldiesu
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Brick = ufenfiaezet/luan
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GameObject 1u Breakout
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aarad GameState

e private void UpdateObjects()
— dfuanuzaas GameObject nﬂﬁfﬁ@giu GameState

* private void UpdateObject(GameObject obj)

— dfuaniuzaay obj esusifaLes
— NI NUAZLANFANTIRANNTHATR OD)]

— na1apani single dispatch sanu type 289 obj



ms1d GameObject dsvamuzvosnuos

public GameState {

void UpdateObjects() {
foreach (GameObject obj in objects)
UpdateObject(obj);
bs

void UpdateObject(GameObject obj) {
UpdateSpecificObject((dynamic)obj);
he



ms1d GameObject dsvamuzvosnuos

* Aanm
— UpdateObject azizan UpdateSpecificObject
Tnautlas obj #lgunidu dynamic

— pasaniiazseadaw UpdateSpecificObject d4niu
GameObject wuusie) Bunn



ms1d GameObject dsvamuzvosnuos

void UpdateSpecificObject(GameObject obj) {
// NOP

}

void UpdateSpecificObject(Ball ball) {
ball.UpdatePosition(gameTime);

}

void UpdateSpecificObject(Item item) {
item.UpdatePosition(gameTime);

}

void UpdateSpecificObject(Bar bar) {

bar.Update(gameTime);
>



ms1d GameObject dsvamuzvosnuos

* 41 GameObject wevanuuuunsasliuanuzaasnues

— Ball

* FaaAaaun lUnunan

— ltem
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— Bar
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ms1d GameObject dsvamuzvosnuos

o FunminlllAaaulAnguiy
GameObject aw uanainanuudnesu

o iz

void UpdateSpecificObject(GameObject obj) {

// NOP

}

¢ ila UpdateSpecn‘lcObJect onizaniu GameObject
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GameState

* void CheckCollisions()

— nadngunnelu objects dnfsaluumuiuging

1
% =

— g ufunnanmuiv laine CollisionEvent udqldaslu events

q

void CheckCollisions() {
int count = objects.Count;
for (inti=0; i < count; i++)
for(intj=i+ 1; j < count; j++)
if (GameObject.CheckColision(objects[i], objects[j]))
events.Add(new CollisionEvent(objects[i], objects[j]));



CollisionEvent

public class CollisionEvent : Event
{
private GameObject first;
public GameObject First
{
get { return first; }

}

private GameObject second;
public GameObject Second
{

get { return second; }

}

public CollisionEvent(GameObject first, GameObject second)
{
this.first = first;
this.second = second;
by
by



GameObject

* public static bool CheckCollision(
GameObiject first, GameObject second)
— iaan first guiu second viraly

— #rufe true fitwiude false
— m?ﬁﬂmuﬁu@gﬁmﬁmm first uaz second
— na1apavin double dispatch
— 1314 dynamic sesin double dispatch



Taa

public static bool CheckColision(
GameObject first, GameObject second)
{

return CheckCollisionSpecific(
(dynamic)first, (dynamic)second);

h

private static bool CheckCollisionSpecific(
GameObject first, GameObject second)
{

h

return false;
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* snating CheckCollisionSpecific aasgingsine

private static bool CheckCollisionSpecific(
Ball ball, Brick brick)
{

return brick.CollisionRect.Intersects(
ball.CollisionRect);

h

private static bool CheckCollisionSpecific(
Brick brick, Ball ball)
{

h

return CheckCollisionSpecific(ball, brick);



Taa

private static bool CheckCollisionSpecific(
Ball ball, Border border)

{
return !'ball.StickingToBar && (
ball.Position.X - ball.Radius < border.Left ||
ball.Position.X + ball.Radius > border.Right ||
ball.Position.Y - ball.Radius < border.Top);
}

private static bool CheckCollisionSpecific(
Border border, Ball ball)
{

h

return CheckCollisionSpecific(ball, border);
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GameState

e void HandleEvents()
— pawaniniann events wghazsn udadnnisiuiulilnaz s

void HandleEvents()

{
int eventIndex = 0;
while (eventIndex < events.Count)
{
Event ev = events[eventIndex];
HandleEvent(ev);
eventlndex++;

¥
h

* ylulild for wza foreach uwnu while?
— symindanisiumanisiatianaaslivanisniifiaiNauNnile !



GameState

* void HandleEvent(Event ev)

— AANTIALWANNTR] eV

— NAAANNOANITHWANFNNAUAIN eV

— nanapasiasin Single dispatch dqe ev

— 1314 dynamic iievin single dispatch anuduns



HandleEvent uaz HandleSpecificEvent

void HandleEvent(Event ev)

{

HandleSpecificEvent((dynamic)ev);

h

void HandleSpecificEvent(Event ev)

{
// NOP

h

void HandleSpecificEvent(CollisionEvent ev)

{

HandleSpecificCollision((dynamic)ev.First, (dynamic)ev.Second);

h



HandleSpecificEvent(CollisionEvent ev)

* N19¥ANTUANTAINdRgTUIUANELAUTAIRIT A NI
* namAasiasn double dispatch snw ev.first uas
ev.second

e 1314 dynamic wenn double dispatch wwms
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void HandleSpecificCollision(
GameObject first, GameObject second)
{

// NOP
h
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void HandleSpecificCollision(Ball ball, Border border)

{
if (ball.Position.X < border.Left + ball.Radius)
{
ball.Position = new Vector2(border.Left + ball.Radius, ball.Position.Y);
ball.Velocity = new Vector2(Math.Abs(ball.Velocity.X), ball.Velocity.Y);
by
if (ball.Position.X > border.Right - ball.Radius)
{
ball.Position = new Vector2(border.Right - ball.Radius, ball.Position.Y);
ball.Velocity = new Vector2(-Math.Abs(ball.Velocity.X), ball.Velocity.Y);
by
if (ball.Position.Y < border.Top + ball.Radius)
{
ball.Position = new Vector2(ball.Position.X, border.Top + ball.Radius);
ball.Velocity = new Vector2(ball.Velocity.X, Math.Abs(ball.Velocity.Y));
by
by
void HandleSpecificCollision(Border border, Ball ball)
{

HandleSpecificCollision(ball, border);
by



Taa

void HandleSpecificCollision(Bar bar, Border border)
{
if (bar.Left < border.Left)
bar.Left = border.Left;
if (bar.Right > border.Right)
bar.Right = border.Right;
foreach (Ball ball in bar.GetStickingBalls())
{
if (ball.Left < border.Left)
ball.Left = border.Left;
if (ball.Right > border.Right)
ball.Right = border.Right;
ball.UpdatePosition(gameTime);

}
}

void HandleSpecificCollision(Border border, Bar bar)

{

HandleSpecificCollision(bar, border);

}
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laams update aauzvos GameState

public void Update(KeySensor keySensor,
GameTime gameTime)
{

objectsToAdd.Clear();
objectsToRemove.Clear();
events.Clear();

this.gameTime = gameTime;
ControlBar(keySensor);
UpdateObjects();
CheckCollisions();
HandleEvents();
RemovePendingObjects();
AddPendingObjects();



laams update aauzvos GameState

void ControlBar(KeySensor keySensor)
{
if (keySensor.IsKeyDown(KeyMapping.leftKey))
bar.MovelLeft((float)ElapsedGameTimelInMilliseconds);
if (keySensor.IsKeyDown(KeyMapping.rightKey))
bar.MoveRight((float)ElapsedGameTimeInMilliseconds);

if (bar.HasStickingBalls &&
keySensor.IsKeyTyped(KeyMapping.launchKey))

{
Ball ball = bar.LaunchOneStickingBall();
AddEvent(new LaunchBallEvent(ball));

}
}



laams update aauzvos GameState

void AddPendingObjects()

{
foreach (GameObject obj in objectsToAdd)

objects.Add(obj);
}

void RemovePendingObjects()

{
foreach (GameObject obj in objectsToRemove)
objects.Remove(obj);



