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Agenda

Goal:
1. Tetris making journey

2. Rendering and shader pipeline

Categories:
● OpenGL Installation

● Shader Pipeline

● Screen Projection

● Buffer(s)

● Rendering

● Game Logic

Reflections
● Lesson Learned

● What NOT to do



Prerequisites

OpenGL (3.3.8) Installation

● GLFW

● GLEW

● GLM

●  include these libraries in the project's include and library 
paths. (manually)



DEMO



Project Structure

● Main

● RenderConfig

● GameConfig

● Color

● Clock

● Display



Prerequisites

OpenGL (3.3.8) Installation

● GLFW

● GLEW

● GLM

●  include these libraries in the project's include and library 
paths. (manually)



SHADER(S)



OpenGL Shader Pipeline
Vertex Shader

● Process vertices of primitives

● Taking care of translation, rotation, scaling, …

● We use uTranslation & aPos for translation and 
projectionMatrix to set the screen resolution

Fragment Shader

● Process colors and properties of each pixel

● In this project, we use a uniform variable 
uColor, which is used to set the color of the 
primitive.

Source of a diagram: OpenGL SuperBibles CP1



Core variables



Output a color from primitive

Between stages, in and out can be used to 
form conduits from shader to shader 
and pass data between them.

Source of descriptions: OpenGL SuperBibles



RENDERING



Rendering
Setup

Projection:
1. Orthographic

Buffers:
● Square

● Triangle(but not used)

Colors
● Lesson Learned

● What NOT to do





glm::ortho()
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Source: https://grid-paint.com/images/details/5353898643554304



What would happen without setting the 
projection?

The coordinate system will be 
stretched.
And every object on the screen also 
gets stretched…

It can be roughly solved by

glViewport(0, 0, SCREEN_WIDTH, SCREEN_WIDTH);

(make the screen width = screen height)



Colors



glDrawArrays(<GL_x>, 0, n);

● GL_QUADS ● GL_TRIANGLES

But obsolete…



Create Buffer(s)



Create Buffer(s)

● vao (Vertex Array Object)

○ stores the information about how 

the data is arranged 

○ (e.g. positions, colors, texture 

coordinates)

● vbo (Vertex Buffer Object)

○ stores the actual data itself.

○ In this project, we use it to store 6 

vertices of the square.

VAO and VBO are both used to store and manage vertex data in OpenGL.



DrawSquare()



Display



GAME LOGIC





Check Tetromino Valid Move



Input Handler



GAME LOOP



Clock



Draw Board



Spawn(draw) Random Tetromino
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Translation(s)



Rotation



Clear Rows and Scoring



Check Gameover





Reflection



OpenGL1.0



How many times does the method create and destroy buffers 
every time it draws a rectangle??



What it really needs…



Classic Tetris doesn’t Use float…



Summary

“Setting up OpenGL shaders and 
buffers are daunting than applying 

game logic(s)…” - Alicia Sudlerd

Lesson Learned:

● Researched more about the game 

origin. 

● Beware of OpenGL version

Future Plans
● We can make any 8-bit games using 

this engine (eg. Snake or Pong)



References

● OpenGL SuperBible

● SFML C++: TETRIS

○ https://www.youtube.com/watch?v=zH_omFPqMO4&t=12s 

● Tetris - Programming from Scratch (game logic)

○ https://github.com/OneLoneCoder/Javidx9/blob/master/SimplyCode/OneLoneCoder_Tetris.cpp 

https://www.youtube.com/watch?v=zH_omFPqMO4&t=12s
https://github.com/OneLoneCoder/Javidx9/blob/master/SimplyCode/OneLoneCoder_Tetris.cpp


Q&A


