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What do engines consist of?

Game engines in general

image source: Honda GL1800 Gold Wing, Motor Cyclist
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What do engines consist of?

Internals Gameplay Peripheral

Game engines in general
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Genre specific requirements

Game engines in general

image sources: Crysis, Crytek; Anno 1404, Related Designs
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Genre specific requirements

Game engines in general

image sources: Crysis, Crytek; Anno 1404, Related Designs

ÅGraphics

Å Performance

Å Environment

Å Physics

ÅGame Mechanics

Å AI

Å Interface
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Time

image source: Wikipedia

Lƴ ǘƘŜ ōŜƎƛƴƴƛƴƎ ǿŀǎΧ
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The Illusion of real-time

²ƘŀǘΩǎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ /ƘŜǎǎ ŀƴŘ StarCraft?

Time

image sources: StarCraft, Activision Blizzard; GMB1, The Chess Piece
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The Illusion of real-time ςa tale in slices

Time

real time

game time ?
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Causality

Causality is built as the flow of information through defined 
channels.

¢ƘŀǘΩǎ ŀ ƭŀǊƎŜ ŘƛŦŦŜǊŜƴŎŜ ǘƻ ǊŜŀƭƛǘȅΗ

Time and Simulation

But it allows usto built chains of causality 
without the need of a chronological order.
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A simulator calculating any point of time from a 
given start setting

Trade perfection for performance!

Constant cycle Length vs.
variable cycle length.

Time and Simulation

image sources: Supreme Commander, Gas Powered Games; Star Trek Armada2: Fleet Operations
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Game Mechanics

image source: Space Invaders

Update! Update! Update!
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Simulation

What to do within a cycle?

Game Mechanics

Update

Update +

There are manydifferent models to store data and to perform 
ǳǇŘŀǘŜǎΦ [ŜǘΩǎ ǘŀƪŜ ŀ ƭƻƻƪ ŀǘ ŀ ŦŜǿ ŜȄŀƳǇƭŜǎΦ

Cycle
Loop



Andreas Stiegler, Hochschule der Medien, GamesDay#07

Classic inheritance-based object hierarchies

Game Mechanics

Is-a relations are straight forward.

Tends to get nasty as soon as multi-inheritance comes into play.

Copyand paste, no time to waste.

image source: Star Trek Armada2: Fleet Operations
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Interface-based composition

Game Mechanics

image source: Star Trek Armada2: Fleet Operations

More flexible, avoiding multi-inheritance.

Alot of copy-and-paste code or complex hierarchies.
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Component Architecture with Behaviors

Game Mechanics

Powerful reuse capabilities of implemented behaviors.

Highdevelopment speed.

Messagingoverhead.

image source: Star Trek Armada2: Fleet Operations
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Strategy Games: Factories of factories

Game Mechanics

image sources: Half-Life 2, Valve Software; Star Trek Armada2: Fleet Operations


