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Plan for today

® \What does a game engine consist of and how can it be designed?
® Case study: Panda3d.
® Project proposals.
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Game engines

Let us remind our selves what a game engine is.

De nition of a game engine [J. Gold, 2004].
A series of modules and interfaces that allows a development team to focus on
product game-play content rather than technical content.
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Component based design versus monolithic engine

J. Gold compares a monolithic engine design versus a component based
design.

By monolithic engine he means a closed procedural based system, i.e.
non-object-oriented black box.

The components based design consists of an open collection of independent
reusable and extendable pieces of software.

J. Gold arguments against monolithic game engine design are:

® Dif cult to extend and use.
® Has a tendency to have dependencies where not needed.

® High risk of redundant code and data.

J. Gold prefers a reusable component based design instead of monolithic
engines.

Is this a good idea?
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Component based design versus monolithic engine: Monaolithic

Non-player character (NPC) Al example:

‘Renderer Environment

Renderer Environment
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Component based design versus monolithic engine: Component

Renderer

My Renderer My NPC Al My Environment

Will make it easy to extend the build-in NPC Al functionality.
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A de nition of a component architecture

J. Gold's de nition of a component based engine design:
A set of packages that:

® Implements toolkit classes and functions for general common operations.

® Declares concrete and abstract classes in such a way as to de ne a
template for how the game classes should be organised.

Bene ts:
® Building a game by collecting and gluing together the necessary
components.

® Allows for easy extension of component functionality or overwriting parts
of their functionality.

® Getting rid of redundant code and data.
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Examples of components

Application-level components

Containers
Maths
Text and language processing

Graphics
Collision
Resource management

Physics

Networking

In sec. 5.4 of [J. Gold], the author presents various speci ¢ design issues and
ideas for the above stated components.
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Design guidelines: Only keep generic things in the engine

Keep everything that is speci ¢ to your game in your game code and generic
things in the engine code.
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Design guidelines: Keep data and their visual representation apart

Keep object data and their visual representation logically and physically apart.

Then one object can have several visualisations, e.g. text for early debugging
and a 3D visualisation for the nal game.
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How to achieve a component based design: More guidelines

® Keep things local:

B Don't use global names and variables.
B De ne simple data types local.

® Avoid illogical dependencies:

B E.g. the code for loading a model in Panda3d is not part of the scene
graph, but instead separated out into a loader class.

B Another example is the relationship between a matrix and a vector
class. Solution: A linear algebra package.
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Case Study: Panda3d engine design

Panda3d has a design that resembles J. Gold's ideas about component based
engine design.

Panda3d:
® Is object-oriented.

® Consists of components.
® |s open source so we have access to all the code
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Case Study: Panda3d modules and components

Important modules of Panda3d:
direct: Handles the communication between Python and panda.

panda: This is the collection of core components, including components for the
3D engine, collision detection, input handling, networking and physics.
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Case Study: Panda3d components

Some of the components of the panda module:

pgraph: Panda scene graph

collide: Collision detection and response

display: Interface to 3D rendering on different types of hardware.
linmath: Linear algebra

mathutil:

physics:

particlesystem:

gobj: Geometric objects

lerp: Linear interpolation
® net: Networking

These components are more less self-contained and to some degree
independent.
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Case Study: Example component

Panda3d collision component:

Make drawing on black board
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Summary of the lecture

® Arguments against a monolithic engine design
® Arguments for a components based engine design
® Panda3D as case study
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Reading material

Reading material for this lecture:

® JG:Ch.51-53,55

® Optional Reading:
M JG:Ch. 5.4
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