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Short multiplayer history

First games 1 Local multiplayer
AAI not yet ready for use
ASimple to implement
ALower hurdle for players who don6t-) kn

Pong (1972), Computer Space (1971)




Flash Attack (1980)

Described by Ken Wassermann and Tim Stryker in BYTE, December
1980
FLASH ATTACE
COPYRIGHT (C)> 1986 BY
TIMOTHY STRYKER AND KENNETH MWASSERMAN

DO YOU KWANT INSTRUCTIONS? B

wuw.knoser.con/conmodore/f

https://www.yvoutube.com/watch?v=9RutlIBwoiA

http://archive.org/stream/byte-magazine-1980-12/1980 12 BYTE 05-
12 Adventure



https://www.youtube.com/watch?v=9RutllBwoiA
http://archive.org/stream/byte-magazine-1980-12/1980_12_BYTE_05-12_Adventure

Parallel port multiplayer

L

Userport (8 bit parallel communication)

Commodore PET (1977)




Parallel port multiplayer

2 programs need to coordinate when the bus is used for reading and
writing
Very limited communication possible




MIDI Maze (1987)

Atari ST, Up to 16 players connected via MIDI ports
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MIDI Maze GameBoy Port

Faceball 2000 (1991)
Supported 16 player multiplayer (only GB game)

Required 7 4-player adapters (requirement by Nintendo i developers
had developed a custom solution for the game)
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Doom (1993)

Peer to peer multiplayer

Keyboard commands sampled at tics (1/35 s) and sent to all players
Game proceeds when received inputs by all players

Negative acknowledgements: If tic numbers do not match up, resend
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Quake (1996)

Client/Server with no prediction
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QuakeWorld (1996)

Update to allow internet multiplayer for Quake
Client/Server with Client-Side prediction

10



7\ TECHNISCHE
UNIVERSITAT
DARMSTADT

LAN gameplay (1990s) Metrics

Why the switch from Quake to
QuakeWorld?

10Base2 Ethernet
ALatency: Minimal
ABandwidth: 10 Mbps
APacket loss: AlImost non-existent X
Alitter: Almost none @

AFury at the player who interrupted the
connection: endless ifan el egaifota we
more civilize
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Internet

Study by Bungie in 2007

Baseline for 99% of Xbox ownwers
ALatency: 200ms one-way (ping of 400)

A10% jitter (consistency of the connection i rate of packets arriving same as
sending)

ABandwidth: 8KB/s up, 8 KB/s down
APacket loss: Up to 5%

A Very different challenges

A LAN: Low latency, large bandwidth, reliable (except for people stumbling over
cablesé )

A Internet: High latency, smaller bandwidth, jitter, unreliable
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Multiplayer architectures
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Number of players
Networking technology

Gameplay implications
ASocial factors
ANetwork metrics
AGameplay requirements
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The Simpsons Arcade Game (1991)
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One computer, multiple players

Trivial Iimplementation

No latencies

Uncompressed realtime 3D video chat
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Saturn Bomberman (1996)
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Local multiplayer

Screen space restricted
Number of controllers restricted

Number of locally available players who understand Bomberman
severely restricted
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