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How to Build a Game World
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Tool Layer

Function Layer

Resource Layer

Core Layer

Platform Layer

3rd Party Libraries

• What does a game world consist of?

• How should we describe these things?

• How are these things organized?

How to build a
 game world?
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Static Game Objects

Soldier
Tank

Drone

Air-defense Missile

Artillery
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Static Game Objects

Stone

Watchtower

Shack

Shed

Boxes
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Environments

缺植
被

Sky

Vegetation

Terrain
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Other Game Objects

Air wall Trigger Area

Ruler

Navigation mesh
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Everything is a Game Object
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How to Describe a Game Object?

I want a 
drone!
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How Do We Describe a Drone in Reality?
• Shape (property)
• Position (property)
• Move (behavior)
• Capacity of battery (property)
• Etc.

Properties and 
behaviors!
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Game Object

Name Drone

Property position

health

battery

Behavior move

scout

So easy!
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Drone vs. Armed Drone

Name Drone ArmedDrone

Property position position

health health

battery battery

ammo

Behavior  move move

 scout scout

fire
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Game Object

Code UML Class Diagram

• Inheritance
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No Perfect Classification in the Game World!
Aircraft

？
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Component Base
• Component Composition in the Real World

Loader Road Roller Excavator Bulldozer

Excavator 
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Component Base
• Component Composition in the Real World

HK416M4AR-15 HK433
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Components of a Drone
Transform

Model

AI

Motor

Animation
Physics
…
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Component
• Code example

Animation
Physics
…

Base class of component
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Component
• Drone vs. Armed Drone

Components Components
Transform = Transform
Model = Model
Animation = Animation
Motor = Motor
Physics = Physics
… = …
AI ≠ AI

Combat
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Components in Commercial Engines
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Takeaways

Everything is a game object in the game world

Game object could be described in the component-based way
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How to Make the World Alive?
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Object-based Tick

Intuitive!

GO1 … Motor Controller Animation …
start end

GO2 … Motor Controller Animation …
start end

GO4 … Motor Controller Animation …
start end

GO3 … Motor Controller Animation …
start end
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Component-based Tick

Physics

Camera

Motor

Character 
Controller

Animation

Input

Render

Network.

I/O

Memory 
GC

Etc.
Logic

end
… GO1

start
GO2 GO3 …

end
... GO1

start
GO2 GO3 …

end
Motor GO2

start
GO1 GO3 …

end
Controller GO2

start
GO1 GO3 …

end
Animation GO1

start
GO2 GO3 …
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Object-based Tick vs. Component-based Tick

• Object-based tick 
• Simple and intuitive
• Easy to debug

More efficient!

• Component-based tick
• Parallelized processing
• Reduced cache miss
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How to Explode an Ammo in a Game?
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Hardcode

Soldier

Tank

Helicopter

Stone
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Events
• Message sending and handling
• Decoupling event sending and handling

Soldier

Helicopter

StoneTank
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Events Mechanism in Commercial Engines 
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How to Manage Game Objects?
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Scene Management
• Game objects are managed in a scene
• Game object query

• By unique game object ID
• By object position

30°15'00.00"N
120°10'00.00"E
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Scene Management
• Simple space segmentation

 Divided by grid 

A needle in a haystack!

No division
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Scene Management
• Segmented space by object clusters
• Hierarchical segmentation

Hangzhou, 
Zhejiang, China

 Divided by grid Quadtree
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Scene Management
• Segmented space by object clusters
• Hierarchical segmentation ROOT

Find It
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Scene Management
• Spatial Data Structures

Bounding Volume Hierarchies (BVH)

Octree Scene Graph

Binary Space Partitioning(BSP)
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Takeaways

Everything is an object

Game object could be described in the component-based way

States of game objects are updated in tick loops

Game objects interact with each other via event mechanism

Game objects are managed in a scene with efficient strategies
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GO Bindings

Animation

Motor

Physics

Component Dependencies

GO1

GO2

GO4

GO3 GO1

GO2

GO4

GO3

Immediate Event Sending or not

c

c
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First version of animation system



Please scan here to let 
us know what you think

Course Survey
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Q&A
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Enjoy ;)
Coding

Course Wechat 

Please follow us for 
further information
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