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Introduction 

This document describes the requirements for the third assignment for the INFOMOV course. For 

this assignment, you will port a CPU-only implementation of Conway’s Game of Life to the GPU to 

improve the speed of the application.  

 

Conway’s Game of Life 

The Game of Life is a 2D simulation of the life of binary cells. The cells go through generations, one 

tick at a time. From one generation to the next, the fate of each cell is determined by a simple set of 

rules: 

▪ a cell with zero or one live neighbours dies; 

▪ a cell with two or three live neighbours remains alive; 

▪ a cell with more than three live neighbours dies; 

▪ a dead cell with exactly three live neighbours becomes alive. 

Conway’s Game of Life can be used to build a universal Turing machine, i.e. anything that can be 

computed algorithmically can be computed within the Game of Life. An extreme proof of this was 

recently published on stackexchange, in the form of a computer that runs Tetris, using the Game of 

Life as ‘hardware’. 

More information about the origins and history of the Game of Life can be found on Wikipedia. 

 

Basis 

The starting point for this assignment is a reasonably efficient C++ implementation of Conway’s 

Game of Life. The application loads a standard Golly .rle file. A few are included with the project; 

these can be found in the assets folder. Additional .rle files can be found on the internet. Golly 

comes with an extensive collection as well. 

Since some patterns are large, the pattern data is read into a bit array, where a single unsigned int 

stores the state of 32 cells. This way, the included ‘metapixel-galaxy’ pattern (30,752 x 30,720 cells) 

takes up roughly 113MB. 

Although such a map fits in memory, running the simulation on it is problematic. One iteration takes 

hundreds of milliseconds, rendering the application unresponsive. Although considerable 

optimizations are possible (including straight-forward multithreading), a GPGPU solution is expected 

to yield better gains. 

 

  

https://codegolf.stackexchange.com/questions/11880/build-a-working-game-of-tetris-in-conways-game-of-life
https://en.wikipedia.org/wiki/Conway%27s_Game_of_Life
http://golly.sourceforge.net/


Task 

For this assignment, you will port the existing C++ code to OpenCL or CUDA. Templates for writing 

OpenCL and CUDA applications are provided. The resulting application should have the same 

functionality as the original program, i.e. the simulation should be correct, and user input must be 

handled as in the original application. On top of that, performance must be better than the original. 

Additional challenges are detailed in the section on grading. 

 

Team 

You may work on this assignment alone, or with one partner. You may team with one partner for all 

assignments, but it is also allowed to change teams per assignment. You cannot change your team 

halfway an assignment; if for whatever reason you don’t want to finish the project with your 

partner, both of you will work alone. Both team members may continue working with the code that 

was produced up till the split. 

You may exchange information about the project with other students, online or in real life. Do not 

share code snippets, limit the exchange to ideas, hints, and concepts. 

 

Deliverables 

For this assignment you must hand in project files and a small report that describes the 

implemented functionality and provides performance figures. Make sure the code compiles out-of-

the-box in VS2013, VS2015 and/or VS2017. If any other tools are required to produce the intended 

executable, please add a readme.txt that contains build instructions.  

 

Grading 

The grade for this assignment is determined as follows: 

▪ A correct port (i.e., correct simulation, user input, improved performance) yields a 6. 

▪ One additional point can be obtained by keeping all data on the GPU, i.e. interface with an 

OpenGL texture directly for visualization, rather than sending results back to the CPU. 

▪ A port that can handle patterns that exceed GPU memory yields an extra point. For this, the 

workset must be split up in some way, without affecting the correctness of the outcome. 

▪ An optimized port may yield up to three additional points. Several optimizations are 

possible: e.g., exploiting the way bits are stored in uints, finding ways to skip empty space, or 

ways to improve data locality. 

▪ A port that runs the Tetris game at a rate of at least 1Hz automatically scores a 10. 

Please consider handing in just the minimal port: there is also a fourth assignment that needs 

considerable work. Doing just the port gets you introduced to GPGPU programming, which is the 

main purpose of this assignment. 

 

  



Deadline 

The deadline for this assignment is Thursday October 26th, 23:59. Please submit your work using the 

SUBMIT system. If you fail to meet this deadline, you may submit one day later. One point will be 

subtracted from your grade in this case. 

 

Academic Conduct 

The work you hand in must be your own original work, or properly referenced. If you used materials 

from other sources, please specify this clearly. 

Do not store your work in a publicly accessible location. If other students use your work (now or in 

the future), you may be reported along with the perpetrators. 

 

The End 

Questions and comments: 

bikker.j@gmail.com or room 4.24. 
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