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Who I'm i? 

�I like: Creativity, Independence, Interesting 
challenges, ...challenges, ...
�I'm into software development because it allows 
me to practise what I like.
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Who I'm I? - Where do I work?

� Leti Games: 
� Games development focusing on mobile games.
� One of the company Directors.
� Technical Director.
� Architect, Design and Programming.Architect, Design and Programming.

� Genkey:
� Created unique technology that allows a one

encryption of biometrics. Solved 60 year old problem in 
Biometrics. Set to be one of the most interesting 
companies. Divisions in Chicago, UK, Norway and Ghana.

� I'm a Senior Software Developer in the Ghana Division. 
We mainly build the front end of the system.
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Who I'm I? - Where did I start 
from?

� My productive life started after highschool.
� Was a computer teacher for kids aged 7
Consolata Primary.

I developed a school management and payroll � I developed a school management and payroll 
system integrated to the school's website.
� Assisted in maintaining the IT infrastructure for 
the school.
� Assisted in developing the Kenya Catholic 
Directory.
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Who I'm I? -

�Did two years Actuarial Science at University. �Did two years Actuarial Science at University. 
Left to start full time games development.
�Generally frustrated by education system. Not 
challenging, practical and out
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Showcase my game: One of my 
valued achievements
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Embedded Games Development 
Let the fun begin! or Not!

� Do you play games on mobile? How often?
� Developing and playing games are like two 
sides of a coin: Putting Fun in a technical gadget sides of a coin: Putting Fun in a technical gadget 
sounds a bit off, especially if the gadget is 
technically 'challenged'.
� Games are meant to be Fun, challenges, 
immersive, ... 
� Different people like different types of games.
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Embedded Games Development 
Tools for development.

� Tools are mainly divided by the Programming 
language.

� I think Nokia has best support and resources for 
developers.developers.

� Most tools, especially from Nokia, are free.
� Programming language. Choice depends on:

� If game doesn't intensively use system resources, 
if you want a simpler programming process then 
J2ME (Java) and C++ are good.

� If game intensively uses system resources then C.
� For the finest control one can use assembly.
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Embedded Games Development 
General Technologies in Mobile 

Games

� Platform specific 2D graphics.
� Platform specific sound.� Platform specific sound.
� OpenGL ES for 3D graphics.
� OpenAL for better quality sound.
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Embedded System: A Game's 
Perspective

� We look at an embedded system from a game's 
perspective.
� Games are some of the most extreme types of 
software.software.

� Processor intensive
� Memory intensive

� Processor and Memory are limited in mobile 
devices and that makes development a 
challenge.
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Challenges - Limited Processor

� No floating point support.
� No optimization for certain calculations e.g. 
divisions: Some of the slowest operations are 
divisions, square roots, trigonometric functions divisions, square roots, trigonometric functions 
(sin, cos, ...), logarithmic functions, exponential 
functions. Unfortunately most of these are used 
highly used in games development.
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Challenges - Limited Graphics 
Processor

Limits color detail on the screen.� Limits color detail on the screen.
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Challenges - Limited Memory

� The closer the memory is to the processor the 
better the performance of the processor.
� However the closer it is the more expensive 

therefore to reduce the cost of mobile devices 
these memories do not exist or have a small these memories do not exist or have a small 
capacity.

� The fastest memory is located at the processor, 
One of them is the Cache. The next level, not 
located at the processor is SRAM, then DRAM.
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Challenges - Limited User 
Interface

� Keyboard: Only 12 keys, very tightly packed,
� Small screens:

Limits size of what can be displayed. � Limits size of what can be displayed. 
� Scrolling the screen becomes complex due to 

limited Keyboard.
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Challenges - Varying platforms

� Different mobile devices have different 
combinations of the above limitations.

This compounds the problem of solving the � This compounds the problem of solving the 
limitations as there is not a true 'one size fits all' 
solution.
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Overcoming Challenges 
Processor

� Using fixed point instead of floating point.
� Developing less accurate but optimal 
implementations of non-implementations of non-
(square roots, trigonometric, ...)
� If network game, offload part of the work load to 
the server.
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Overcoming Challenges 
Graphics Processor

� Understanding the graphics capabilities and let � Understanding the graphics capabilities and let 
the game scale to the graphics of the device.
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Overcoming Challenges 
Memory

Using compression.� Using compression.
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Overcoming Challenges 
Interface

� Selecting keys which are easier to use, 
egormic.egormic.
� Design the game such that it can be played on 
a wide variety of screens.
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Overcoming Challenges 
Platforms

� Choose a subset of platforms for the game. 
This involves market research on your target This involves market research on your target 
audience.
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That's All Folks.
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