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ABSTRACT
J3dge is an educational 3D game engine
written in the Java programming
language. J3dge is created due to the lack
of good learning materials on game
engines, and is built to be a learning
material for students interested in the
topic. The goal of J3dge is to help
students learn the internals of a game
engine by studying its source code. While
a lot of other open source game engines
exist, they are not ideal for beginners to
learn because of their complexity and
code readability issue. J3dge is designed
to be simple and readable: It contains
only a core set of features and its source
code is easy to read and self-explanatory.
The Java programming language was
chosen to be J3dge’s implementation
language because of its expressiveness
and its popularity among computer
science students.
J3dge supports multiple windows,
keyboard and mouse input, mesh loading,
texture, material, realistic lighting,
resource management and various other
features essential to a game engine. A
game demo was created to demonstrate
the features of J3dge and to prove that it
can be used for game production. The
source code is organized logically into 30
classes controlled to stay below 4000
lines and can be read through quickly by
any students with some graphics
programming experience. J3dge is open
source and free to everyone.
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A game engine is a software framework designed to create
video games. Game engines typically provide a set of
functionalities that are reusable for creating multiple
games of the same genre and save development time.

To solve these problems and to create a game engine that serves
as a good learning material, J3dge was created with two goals in
mind:
• Simplicity
• Readability

J3dge has less than 4,000 lines of code, organized logically
into 30 classes. The source code is well structured, selfexplanatory and can be read through easily by any student
with some graphics programming experience.
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Figure 1. Game production using game engine

With a game engine, game developers do not have to
rewrite code that is common to multiple games and are
able to focus on creating resources unique to each game,
such as object models, textures, materials, sound clips, etc.
Here are examples of four games created by Valve using
the same game engine.

METHODS AND FEATURES
To make J3dge simple, it was written to contain a core set of
features only:
• Window management
• Keyboard and mouse input
• Mesh model loading
• Texture and material
• Lighting
• Level generation
• Game resource management

Figure 3. Teapot model

The project also contains multiple demos that showcase
different features of the engine. A clone of the classic
Wolfenstein3D was made to show that J3dge can be used
for game production.
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Figure 4. Level defined by Bitmap

Figure 7. Screenshots of demos
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Figure 5. Texture and Material

Figure 2. Games created using Source Engine
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Most existing game engines are complex and not readable
because they are:
• written in C++, a language that has a steep learning
curve, most computer science students do not have
C++ experience.
• highly optimized for performance, cryptic source
code.
• packed with too many features, great for producing
games but not ideal for learning.

Figure 6. Phong Lighting Model

To make J3dge readable, the Java programing language is chosen
because it is:
• expressive
• object-oriented
• taught in most intro to programming classes
• cross-platform

GET THE CODE
J3dge is open source and free to anyone. You are
welcomed to modify it and use it for any purpose.
J3dge is available on github at:
https://github.com/kevinlmh/j3dge

