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Aspectos visuais













Isso é um sprite



  [0]      [1]      [2]      [3]      [4]     [5]      [6]      [7]



frame = game_timer % sprites_number

  [0]      [1]      [2]      [3]      [4]     [5]      [6]      [7]
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    00      EF       31      AA       2B



00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 AA AA AA AA EF EF AA AA AA AA AA AA AA 00

00 EF 31 31 31 EF 31 31 31 AA 31 31 31 AA 00

00 EF 31 EF 2B AA 31 2B 31 AA 31 2B 2B AA 00

00 AA 31 31 31 AA 31 31 31 AA 31 AA EF EF 00

00 AA 2B EF 31 AA 31 EF 31 AA 31 AA EF EF 00

00 AA 31 31 31 AA 31 AA 31 AA 31 31 31 AA 00

00 AA 2B 2B EF AA 2B AA EF EF 2B 2B 2B AA 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00



00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 AA AA AA AA EF EF AA AA AA AA AA AA AA 00

00 EF 31 31 31 EF 31 31 31 AA 31 31 31 AA 00

00 EF 31 EF 2B AA 31 2B 31 AA 31 2B 2B AA 00

00 AA 31 31 31 AA 31 31 31 AA 31 AA EF EF 00

00 AA 2B EF 31 AA 31 EF 31 AA 31 AA EF EF 00

00 AA 31 31 31 AA 31 AA 31 AA 31 31 31 AA 00

00 AA 2B 2B EF AA 2B AA EF EF 2B 2B 2B AA 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00





00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 AA AA AA AA EF EF AA AA AA AA AA AA AA 00

00 EF 31 31 31 EF 31 31 31 AA 31 31 31 AA 00

00 EF 31 EF 2B AA 31 2B 31 AA 31 2B 2B AA 00

00 AA 31 31 31 AA 31 31 31 AA 31 AA EF EF 00

00 AA 2B EF 31 AA 31 EF 31 AA 31 AA EF EF 00

00 AA 31 31 31 AA 31 AA 31 AA 31 31 31 AA 00

00 AA 2B 2B EF AA 2B AA EF EF 2B 2B 2B AA 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

level[15][9] = { 

}





Colisão 2D
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Algumas opções de 
máscara de colisão:





Game Objects



“Qualquer coisa que esteja 
no universo do jogo”







AnimaçãoClicável

Áudio

Física

Movimento

Imagem

Colisor
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Movable

Animated
Button

RigidBody

Image



GameObject

Animated Button

Animated
Button



GameObject

Animated Button

Animated
Button

Boooooom!



Já existe um Padrão de 
Projeto muito bom para isso:

Strategy 
(ou Component)
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GameObject

<<Animation>>

ConcreteAnimation

ConcreteAnimation

ConcreteAnimation

<<Collider>><<Input>> ...

... ...

ConcreteAnimation

ConcreteAnimation

...



Input

Animation

Collider

Animation

GameObject

GameObject
GameObject



Transform
Camera

Audio
Animation

...



GameObject

<<Animation>>

ConcreteAnimation

ConcreteAnimation

ConcreteAnimation

<<Collider>><<Input>> ...

... ...

ConcreteAnimation

ConcreteAnimation

...



class Input
{

public:
virtual void handle_input() = 0;

...
}

class PlayerInput : public Input
{

public:
void handle_input();

...
}

class EnemyInput : public Input
{

public:
void handle_input();

...
}

class GameObject
{

public:
GameObject();

void handle_input();
virtual void update() = 0;
void render();

private:
Input* input = NULL;
Collider* collider = NULL;
Animation* animation = NULL;
...

}





Lógica do Jogo



Atualizar

Renderizar

Tratar Inputs



//Player 1 logic
player1.handle_collision();
player1.set_status();
player1.move(); 

//Player 2 logic
player2.handle_collision();
player2.set_status();
player2.move();
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//Handle collision
player1->handle_collision();
player2->handle_collision();

//Set status
player1->set_status();
player2->set_status();

//Move players
player1->move();
player2->move();

//Player 1 logic
player1.handle_collision();
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//Handle collision
player1->handle_collision();
player2->handle_collision();

//Set status
player1->set_status();
player2->set_status();

//Move players
player1->move();
player2->move();
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Atualizar

Renderizar

Tratar InputsX



Tratar Inputs de todo mundo

Atualizar todo mundo

Renderizar todo mundo





Game Loop

Game Loop

Game LoopGame Loop



while(game_is_running)
{

handle_input();
update();
render();

}



FPS
Número de frames renderizados por segundos

GameSpeed

Número de atualizações do jogo por segundo



FPS, o olho humano e a taxa de 
atualização do monitor...



while(game_is_running)
{

handle_input();
update();
render();

}





while(game_is_running)
{

handle_input();
update();
render();

sleep(until_next_frame);
}





prev_frame = 0;
current_frame = get_ticks();

while(game_is_running)
{

prev_frame = current_frame;
current_frame = get_ticks();

handle_input();
update(current_frame - prev_frame);
render();

}



lag = 0;
prev_frame = 0;
current_frame = get_ticks();

while(game_is_running)
{

current_frame = get_ticks();
elapsed = current_frame - prev_frame;
prev_frame = current_frame;
lag += elapsed;

handle_input();

while (lag >= MS_PER_UPDATE)
{

update();
lag -= MS_PER_UPDATE;

}

render();
}



lag = 0;
prev_frame = 0;
current_frame = get_ticks();

while(game_is_running)
{

current_frame = get_ticks();
elapsed = current_frame - prev_frame;
prev_frame = current_frame;
lag += elapsed;

handle_input();

while (lag >= MS_PER_UPDATE)
{

update();
lag -= MS_PER_UPDATE;

}

render(lag / MS_PER_UPDATE);
}





lag = 0;
prev_frame = 0;
current_frame = get_ticks();

while(game_is_running)
{

current_frame = get_ticks();
elapsed = current_frame - prev_frame;
prev_frame = current_frame;
lag += elapsed;

handle_input();

while (lag >= MS_PER_UPDATE)
{

update();
lag -= MS_PER_UPDATE;

}

render(lag / MS_PER_UPDATE);
}







Máquina 
de Estados 

Finitos



Um simples tratamento de Inputs...



void Heroine::handleInput(Input input)
{

if (input == PRESS_B)
{

// Jump if not jumping…
}
else if (input == PRESS_DOWN)
{

if (!isJumping_)
{

setGraphics(IMAGE_DUCK);
}

    }
else if (input == RELEASE_DOWN)
{

setGraphics(IMAGE_STAND);
}

}

gameprogrammingpatterns.com



void Heroine::handleInput(Input input)
{

if (input == PRESS_B)
{

if (!isJumping_ && !isDucking_)
{

// Jump...
}

}
else if (input == PRESS_DOWN)
{

if (!isJumping_)
{

isDucking_ = true;
setGraphics(IMAGE_DUCK);

}
}
else if (input == RELEASE_DOWN)
{

if (isDucking_)
{

isDucking_ = false;
setGraphics(IMAGE_STAND);

}
}

}

gameprogrammingpatterns.com









RESUME

SETTINGS

HELP

QUIT

PAUSE
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Settings
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Game
Help

Pause
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Essa é a FSM
Essa é a pilha
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Scripting



O que fazer para mudar a 
posição de um objeto?

Ir no código, mudar o valor e recompilar!
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// recompilar demora 30 minutos...



Se quiser mudar de 
mais uma vez?

Ir no código, mudar o valor e recompilar!
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Se quiser mudar de 
mais uma vez?

Ir no código, mudar o valor e recompilar!



Se quiser mudar de 
mais uma vez?

Ir no código, mudar o valor e recompilar!
NÃO!



Existem maneiras mais 
inteligentes de fazer isso, ok?



Scripts



<GAME height="1280" width="720"/>

<LEVELONE>

<tileset="00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 AA AA AA AA EF EF AA AA AA AA AA AA AA 00

00 EF 31 31 31 EF 31 31 31 AA 31 31 31 AA 00

00 EF 31 EF 2B AA 31 2B 31 AA 31 2B 2B AA 00

00 AA 31 31 31 AA 31 31 31 AA 31 AA EF EF 00

00 AA 2B EF 31 AA 31 EF 31 AA 31 AA EF EF 00

00 AA 31 31 31 AA 31 AA 31 AA 31 31 31 AA 00

00 AA 2B 2B EF AA 2B AA EF EF 2B 2B 2B AA 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00"/>

<OBJECTS>

<object texture="player01.png" x="32" y="120" height="32" width="64"/>

<object texture="enemy01.png" x="240" y="120" height="48" width="55"/>

</OBJECTS>

</LEVELONE>

</GAME>



Legal, mas se eu quiser 
mudar comportamento?



set_health( get_health() / 2 );

Dividindo a saúde pela metade:



set_health( get_health() / 2 );

Dividindo a saúde pela metade:



gameprogrammingpatterns.com



LITERAL 0    [0]            # Wizard index

LITERAL 0    [0, 0]         # Wizard index

GET_HEALTH   [0, 45]        # getHealth()

LITERAL 0    [0, 45, 0]     # Wizard index

GET_AGILITY  [0, 45, 7]     # getAgility()

LITERAL 0    [0, 45, 7, 0]  # Wizard index

GET_WISDOM   [0, 45, 7, 11] # getWisdom()

ADD          [0, 45, 18]    # Add agility and wisdom

LITERAL 2    [0, 45, 18, 2] # Divisor

DIVIDE       [0, 45, 9]     # Average agility and wisdom

ADD          [0, 54]        # Add average to current health

SET_HEALTH   []             # Set health to result

gameprogrammingpatterns.com



switch (instruction)
{

case INST_SET_HEALTH:
{

int amount = pop();
int wizard = pop();
setHealth(wizard, amount);
break;

}

case INST_SET_WISDOM:
case INST_SET_AGILITY:
// Same as above...

case INST_PLAY_SOUND:
playSound(pop());
break;

case INST_SPAWN_PARTICLES:
spawnParticles(pop());
break;

}

enum Instruction
{

INST_SET_HEALTH      = 0x00,
INST_SET_WISDOM      = 0x01,
INST_SET_AGILITY     = 0x02,
INST_PLAY_SOUND      = 0x03,
INST_SPAWN_PARTICLES = 0x04

};

gameprogrammingpatterns.com



LITERAL 0    [0]            # Wizard index

LITERAL 0    [0, 0]         # Wizard index

GET_HEALTH   [0, 45]        # getHealth()

LITERAL 0    [0, 45, 0]     # Wizard index

GET_AGILITY  [0, 45, 7]     # getAgility()

LITERAL 0    [0, 45, 7, 0]  # Wizard index

GET_WISDOM   [0, 45, 7, 11] # getWisdom()

ADD          [0, 45, 18]    # Add agility and wisdom

LITERAL 2    [0, 45, 18, 2] # Divisor

DIVIDE       [0, 45, 9]     # Average agility and wisdom

ADD          [0, 54]        # Add average to current health

SET_HEALTH   []             # Set health to result

gameprogrammingpatterns.com



Scripting languages!!!
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Jogos são softwares.

Esteja atento a todas as 
técnicas de Desenvolvimento 

de Softwares e use-as!
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Alguns Padrões de Projetos 
que podem ser usados:

Strategy
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Command
Decorator
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Dicas de performance



Cuidado!

Ponteiros
Strings
Evitar containers
Definições em tempo de execução
Classes abstratas, funções virtuais…
Cuidado com a alocação de memória
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Engines
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Sites / Tutoriais
lazyfoo.net
sdltutorials.com
gameprogrammingpatterns.com

Livros
SDL Game Development

Shaun Mitchell
Programming Game AI by Example

Mat Buckland
Software Engineering for Game Developers

John Flynt
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