
Everything about how games work

Raph Koster 

@raphkoster http://www.raphkoster.com



It’s a way to look at games
• Not necessarily a very artsy way

• Rather dry, sciencish
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The mediation version



Let’s imagine a chess game.



Chess is like a machine, a filter that communication flows through.



chess also tells us what we should be doing. Beating the other player is an 

We can set interim goals along the way, but there’s a framework set up by the 
designer.



Also, of course, there might be something artificial making the decisions back there too.



Compare to a ball.



A ball does not necessarily have an objective. Just interim goals.



Both the ball and chess, however, have a set of common characteristics that enable 
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OK, back to chess… really, we should break it into three parts.



Input               Black box     presentation



Input               Black box     presentation



Input               Black box     presentation

Space Invaders has a black box that is sort of like one way glass – it offers 
different inputs and different “games” to the two players.
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Input               Black box     presentation

Fox and geese, or even Dungeons and Dragons, can be thought of this way. Note that 
the goals for the two players can be totally orthogonal despite sharing ruleset.

presentation Black box              Input



If you play chess on a computer is it still chess?

How about if you play it only in your head?

Was Battlechess chess?

What about chess played with humans on big squares in a park?















Tabletop chess.



Chess in your head.



Computer chess.









Virtually all sports rely heavily on this, as do various forms of play that are based 
on mastering physical reactions.

• Rollercoasters, ice skating, DDR, guitar playing, are all great examples of games of “interface 
mastery” where being able to master inputs to get the desired action is absolutely critical.

• This doesn’t preclude there being a black box outside this loop; playing guitar has music as that 
black box, and ice skating has physics.



The human framerate for conscious reactions varies by individual but is around 265ms, 
or 16 frames at 60fps, assuming simple input



On the other hand, you can TRAIN speed by allowing the brain to 
master complex inputs to reduce down to near autonomic choices

• Gradually increase speed, rote repetition

• This  is one of the four big classes of teaching that games 
can do





Ludic systems

Systems susceptible to play

• The stock market

• Musical instruments

• Warfare

• Politics

• The human inner ear

• Physics

Ludic Artifacts

Systems designed for play

• Go

• Magic: The Gathering

• Association football

• Werewolf

• Space Invaders

• League of Legends



We arrive at heuristics for coping with these, we chunk them 
into icons that we can use for day to day life.

For fully functional icons, we never think of them, literally.

For stuff we can’t iconify, we think of it as noise.

For stuff in the middle, we use games as a tool for 
iconification, and fun is the reward.



The systems around us are frickin’ dangerous, big gear machines that 
mangle our limbs. So games offer two possible ways to cope with learning 
without getting mangled:

• stick our real hands into pretend gears (by making a toy model of the system)

• stick pretend hands into the real gears (by not emotionally investing in our 
actions)

There is one word we use for both of these: 

Play.

And it’s obviously subjective. 



the rigidity and weight of the stick

the chaotic interference of the swirling wind

the mental impact of the oohs and aahs of the spectators

the way the dew fell across the grass and reflected sun in 
our eyes

 that cramp in our leg from walking all this way

we carry those lessons on in to our lives, where knowing 
about glare, about tension, about trajectory and about 
emotional support, matters a lot.





This is why defining game is pointless, in one sense. 

Any ludic system can be a game if approached as one. Define a goal, and 
boom, you have created a game.

• A ball, which is a toy, becomes a game when you decide what you are trying to do 
with it.

It cuts the other way too; a user might just never see your Twine game as a 
game, either, and you can’t really tell them otherwise.

But it’s not all subjective!



Meditation

Deliberate Practice

Comfort





DESIGNED GAME

PLAYABLE
SYSTEM

IMPROVISED
GAME

INTERACTIVE
EXPERIENCE

Can be

Is a

Is 
a

There are things 
here that are 
not “formally” 
games.

This includes 
many of life’s 
systems

A ball is a toy. 
Catch is a game 
with a ball 
and the 
physics 
ruleset.

Exists independent 
of any and all 
presentation: e.g., 
chess in your 
head.



So ludic systems have characteristics, and the biggest one is possibility space. 



Another way to think of this sort of 
play or space is as interpretability.

Something that stands still gets 
iconified. Something in motion has more to 
teach. The bigger the range of motion, 
the harder to iconify.

In the case of rich simulation, we might 
even speak of the system having an inner 
life

• A rich simulation is basically an 
“opponent” speaking to us through the sim

• Or maybe it’s actually a person!





• Helping

• Status

• Races

• Leaderboards

• Tournaments

• Flower-picking

• Dot-eating

• Tug of War

• Handicapping

• Secrets

• Griefing

• Politics

• Art

• Science

• Sociology

• Economics

• Last man standing

• Bidding

• Deception and bluffing

• 3rd party Betting

• Prisoner’s Dilemma

• Gamesmaster

• Roles
• Hot potato 
• Rituals
• Gifts
• Reciprocity
• Mentoring & Twinking
• Identity
• Ostracism

• Iterative interaction & trust

• Guilds

• Exclusivity

• Guild vs guild

• Trade and contract

• Elections

• Influence and fame

• Public goods

• Tragedy of the Commons

• Community

• Strategy guides

• Teamwork (MLS)

• Arbitrage

• Supply chains

• User generated content



1. Graph isomorphism
2. Exact cover
3. Set packing
4. Vertex cover
5. Graph coloring (the four color map problem)
6. Knapsack problem
7. Three-dimensional matching
8. Steiner tree
9. Maximum cut
10. The partition problem



These are more or less the same problem.



If it’s math, it can be graphed. 

The most extensively 
developed method is 
Machinations, which is used 
for problems expressible as 
economies and calculus 
(basically, management of 
rates of change).



On the other hand, topology, which is often 
a major component of these problems, is 
better expressed using graph theory. 



These bits are in 
ALL the games:

Gift

In-world
Object

Statistical
Resource

Share Invite

Statistical
Resource

Verb

In-world
Object

Friend
Verb

Friends’ actions 
helping me

Action as a friend helping me



Coins

Place

Crops

XP/level

Decor

Plots

Space

Harvest

Delete

Fertilize

•Verbs: 3 (+3)

•Objects: 3

•Stats: 3



Coins

PlaceCrops

XP/level

Decor

Plots
Space

Harvest

Delete

Fertilize

•Verbs: 4 (+3)

•Objects: 4

•Stats: 3

Land



Social City

Happiness

Houses

Money

Population

Factories

Decor

Harvest

Place

Tend

Produce

XP/level

Help

•Verbs: 5 (+3)

•Objects: 3

•Stats: 4



Dig

•Verbs: 8 (+3)

•Objects: 2

•Stats: 6

Energy

Keys

CoinsPlace

Crops

XP/level

Decor

Harvest

Delete

Fertilize Collections

Tools

Buy

Tend

Collect



•Verbs: 12 (+3)

•Objects: 7

•Stats: 9

Crops

XP/level

Harvest

Hire

Tend

Plant

Build

Chop

Clear

ScareMonsters

Trees

Grasses

Buildings

Craft
Customize

Decor

Family
Reputation Money

Collections

Items

Wood

Energy

Food

Quests

Revive

Space

????

Visit
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Settlements 
increase 
population

Population 
enables  
production

Production creates 
energy

Energy can 
upgrade 
settlements

Energy can be 
spent on cultural 
structures

Energy can be 
spent on more 
production

Cultural structures 
increase 
civilization.. many 
require friends to 
obtain or to help 
build them.

Civilization enables 
more advanced 
settlements

Civilization 
enables more 
advanced 
production



HarvestPlant

Reclaim 
land

Sell

Fertilize

Store

Earn $

Unlock

Assist

Plow

Buy

Build

Tend 
pet



Knock
back

KillProtect

Reclaim 
land

Pet 
attack

Buy 
energy

Tend 
pet

Farming

Gift 
energy

Assist



Wood

Houses

Your 
farm

Crafts

Items

Social
bldgs

Earn 
money

Sell to 
other 

players

Assist

Buy from 
other 

players

FoodMineral

People

Build

Harvest
Reclaim

Farms

Equip

Dollhouse

Buy from 
other 

players



Help 
train

Farming

Defending

Training 
pet

Dollhousing

City 
building

Dungeons

Social 
play

Trade

PvP

Fertilize

Reclaim

Party

Sell 
and 
buyAdd 

color

Gifting

Gifting

Guilds



Fight
Buy

Explore

Money

Skill

Attacks

Farm/Craft

Resources

Other
players



Key

Resource

Object

Verb

Attack

Harvest

Collect

Activate

Equip

Explore

Creativity

XP

Skill

Tool

Converse

Energy

Monster

Object

NPC

Decal

Mini
game

Wait

Time

Resource

Play

Lose

Win

Lore

To Do

Sell

Help

Make

Place

Buy

Chat

Tool Stuff

Money



Get
gold

Get
XP

Social

Build

Play

Get
visits

Sell Invite Hub
items

Pay to
Play

QuotaAds Market

Automatic

Activities

To
ol

s

Visit
Mini

game
Hang
out

Actions

Gift

Get
levels



Ask things like “what is the player’s goal? What is their fantasy?” for every 
verb. 

Ask what the mechanic is and the metaphor. See if they match.

Look for things like sets of repetitive actions.

Depth is defined as nested atoms. 

Excessive branching is obvious.

Inability to clump systems becomes apparent.



you can instantly see if
• Your game is too hard
• Too simple
• Too repetitive
• Has a boring patch
• Has parts that can be cut

It also outputs your object classes (!)

It is self-documenting, hang it on the wall.



know guess guess guess

win lose



Cat
vote

Split 
chips

draft

Imperfect info

Place 
chips

Use 
power

up

Buy 
power

up

Guess 
cat

chain

score



Probability estimation is basically broken in the human mind.

Chance is like sugar. It tastes good. Use with moderation, most of the time, because it is 
providing false learning. But it’s sure fun.

Biggest use: as a skill equalizer.





Clone: SAME GRAPH, NEW SKIN

Content: SAME GRAPH, NEW SCALARS

VARIANT: SIMILAR GRAPH, SOME ATOMS CHANGE

FAMILY: A COLLECTION OF VARIANTS

GENRE: A COLLECTION OF CLONES AND VARIANTS



inventing new games is actually a replicable recipe.

Easy: Take a ludic artifact, clone, change one significant rule or scalar.
• Move to real time. Change topology. Etc.

Harder: invent a new complex system. Not THAT hard if you consciously 
assemble known working atoms.

The commonest way, though, is alteration of the information design, the 
feedback. THIS IS THE RESKIN OR CLONE.



Almost no games are unskinned by metaphor.











• NP problems
• Multiplayer

• Orthogonality (disparate games in one)
• Simulations

• Signs as tokens (RPGs, Dixit)

• Loose symbolic relationships
• Layered symbology

• Ambiguity of referents
• Anacoenosis: asking audience for opinion, 

presenting multiple opinions
• Surrealism, acausality

• Rhetorical repetition
• Replay for achievements

• Frames, labels
• Impose worldview thru viewpoint 

character
• Othering

• High causality

• Stagecraft: cutscenes, triggers, control
• String of pearls
• Scaffolding

• Speed and reflex training
• Selective agency (no choices)

• Tropes
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