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Motivation: MMGs

ÁCommunication in massively 

multiplayer games (MMGs)

ÁPlayers permanently move

ĄPosition updates are sent continuously

ÁA simple broadcast is not scalable

ÁPosition update broadcast(s) of

Á1 player

Á2 players

Á3 players

ÁStandard server-based MMGs define special ranges

ÁUpdates are only sent to players inside a range

ÁBut: global knowledge is needed Ą a server has to keep track of all players
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ÁGossip-based broadcast

ÁPeer-to-peer approach

ÁNodes send messages to a random subset of nodes in their views

ÁMessages contain own and foreign information

Pro Contra

-Large groups

-High reliability

-Robust

-Peer-to-Peer

-High redundancy

-Overload of an individual node

-Too slow for player interaction

Motivation: Gossip-based Broadcast
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Idea: Multicast with 3 Views

ÁInteraction range (IR)

ÁVision range (VR)

ÁOutside the vision range (Inf)

ÁEvery node has 3 different views

ÁEach view contains a set of nodes

ÁNodes are added to a specific view with 

respect to their position

ÁUpdated by incoming game information

ĄPossibility to send messages to nodes 

in the specific ranges (multicast)
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Idea: Multicast with 3 Views

ÁNodes within a view are selected 

randomly, but 

ÁThe number of selected nodes is fixed

ÁExample:

ÁFanoutIR = 2

ÁFanoutVR = 2

ÁFanoutInf = 1
(Later: fanout-2-2-1)

Ą Area-based Gossip Multicast

(AreaCast)
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Idea: Message Emission / Reception

ÁNodes frequently emit gossip messages

ÁA gossip message contains

ÁLocal position update

ÁPlus: position updates of foreign nodes

ÁIncoming position updates are

ÁDelivered to the application

ÁStored in the position update buffer

ÁUsed for view updates

ÁOld position updates will be deleted from

ÁPosition update buffer

ÁView

Position 

Updates

AreaCast

Position 

Update 

Buffer

View
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AreaCast Example

ÁNode 1 is the local node

ÁNodes in IR and VR are well-known

ÁIn Inf only some nodes are known

ÁFanoutIR = 2, fanoutVR = 2, fanoutInf = 1

ÁThe player of node 4 enters the IR of 

the player of node 1

ÁHow will the position of node 4 be  

propagated?
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ÁIn this example node 4 enters the IR of 

node 1 within one round

ÁNormally nodes need more rounds to 

enter another nodeôs IR

ÁTo simplify, we just observe IR and VR

ÁInf is just important to keep the network 

connected

ÁIR and VR are more important for position 

update emission

AreaCast Example
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AreaCast Example ïRound 0
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ÁNode 1 receives gossip message from 

node 4

ÁExtracts all position updates

ÁDelivers new position updates to the 

application

ÁAnd:

ÁAdds node 4 to viewIR

ÁAdds position update to position update 

buffer
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ÁNode 1 ïgossip emission

1. Randomly select n position updates from 

position update buffer

2. Randomly select fanout nodes from views

Á 2 nodes from viewIR (fanoutIR = 2)

Á 2 nodes from viewVR (fanoutVR = 2)

3. Send gossip message to selected nodes

AreaCast Example ïRound 1
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AreaCast Example ïRound 2

ÁNode 1 ïgossip emission

1. Randomly select n position updates 

2. Randomly select fanout nodes from views

3. Send gossip messages to selected nodes

Á Do node 6 and node 7 know node 4ôs 

position?

Á They are in the IRs of node 2 / 5

Á Node 2 / 5 got the position one round before

Ą Theyôll inform node 6 / 7 within this round

ÁFor a larger buffer than n:

P(node4) = n / BufferSize
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AreaCast Summary

ÁNodes frequently emit gossip 

messages

ÁA gossip message contains local and 

foreign position updates

ÁGossip messages are sent to different 

ranges: IR, VR, Inf

ÁNumber of selected nodes per range:

fanoutIR, fanoutVR, fanoutInf
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