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Motivation: MMGs

ACommunication in massively
multiplayer games (MMGS)
APlayers permanently move
A Position updates are sent continuously

AA simple broadcast is not scalable

A Position update broadcast(s) of
A1 player
A 2 players
A 3 players

AStandard server-based MMGs define special ranges
AUpdates are only sent to players inside a range
ABut: global knowledge is needed A a server has to keep track of all players
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Motivation: Gossip-based Broadcast

AGossip-based broadcast
APeer-to-peer approach
ANodes send messages to a random subset of nodes in their views
AMessages contain own and foreign information

Pro

-Large groups -High redundancy
-High reliability -Overload of an individual node
-Robust -Too slow for player interaction

-Peer-to-Peer
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ldea: Multicast with 3 Views

Alnteraction range (IR)
AVision range (VR)
AOutside the vision range (Inf)

AEvery node has 3 different views
AEach view contains a set of nodes

ANodes are added to a specific view with
respect to their position

AUpdated by incoming game information

A Possibility to send messages to nodes
In the specific ranges (multicast)
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ldea: Multicast with 3 Views

ANodes within a view are selected
randomly, but

AThe number of selected nodes is fixed
AExample:
AFanoutlR = 2
A FanoutVR = 2

A Fanoutinf = 1
(Later: fanout-2-2-1)
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A Area-based Gossip Multicast
(AreaCast)
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ldea: Message Emission / Reception

ANodes frequently emit gossip messages @
AA gossip message contains

ALocal position update

APlus: position updates of foreign nodes Y posmen

Updates

Alncoming position updates are
ADelivered to the application
AStored in the position update buffer
AUsed for view updates

Position
Update
Buffer

AOId position updates will be deleted from
APosition update buffer
AView
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AreaCast Example

ANode 1 is the local node
ANodes in IR and VR are well-known
Aln Inf only some nodes are known
AFanoutIR = 2, fanoutVR = 2, fanoutinf = 1

AThe player of node 4 enters the IR of
the player of node 1

AHow will the position of node 4 be
propagated?

ANode 2 ANode5  ANode x
ANode3  ANode6  ANodey
ANode7  ANodez
ANode 8
ANode 9
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AreaCast Example

Aln this example node 4 enters the IR of
node 1 within one round

ANormally nodes need more rounds to
enter another nodebo

ATo simplify, we just observe IR and VR

Alnf is just important to keep the network
connected

AIR and VR are more important for position
update emission

ANode 2 ANode 5
ANode 3 ANode 6
ANode 7
ANode 8
ANode 9
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AreaCast Example i Round O

ANode 1 receives gossip message from
node 4

AExtracts all position updates

ADelivers new position updates to the
application

AANd:
A Adds node 4 to viewlR

A Adds position update to position update
buffer

ANode 2 ANode 5 T
ANode 3 ANode 6 Position
ANode4  ANode 7 Update
ANode 8
ANode 9 Buffer
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AreaCast Example 7 Round 1

ANode 17 gossip emission

1. Randomly select n position updates from
position update buffer

2. Randomly select fanout nodes from views
A 2 nodes from viewIR (fanoutIR = 2)

Ve

A 2 nodes from viewVR (fanoutVR = 2)

3. Send gossip message to selected nodes

ANode 2 ANode 5 it

ANode 3 ANode 6 Position

ANode 4 ANode 7 Update
ANode 9
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ANode 17 gossip emission
1. Randomly select n position updates
2. Randomly select fanout nodes from views
3. Send gossip messages to selected nodes

A Do node 6 and node 7
position?
A They are in the IRs of node 2 /5
A Node 2 /5 got the position one round before

A Theyol | i nform node mmtn

A ANode 2
A For a larger buffer than n: e S
P(node,) = n/ BufferSize ANode 4

ANode 5
ANode 6
ANode 7
ANode 8
ANode 9

Position
Update
Buffer
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AreaCast Summary

ANodes frequently emit gossip
messages

AA gossip message contains local and
foreign position updates

AGossip messages are sent to different
ranges: IR, VR, Inf

ANumber of selected nodes per range:
fanoutIR, fanoutVR, fanoutinf
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