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Routing in Pastry
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1211

0100
0201
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1211

0100
0201

0210

route(0212) first, then route(0102) 

0101

0122
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Searching in Mercury
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Hx Hy

Node A:
100 < x < 500
600 < y < 700

A new subscription is sent to the 
hub that corresponds to one of its 
dimension and is stored in nodes 
that maintain the values overlapped 
with range.
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Hx Hy

Object M in Node N
x = 400, y = 600

An update (publication) is sent to 
all hubs.
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Find all entities within 2 meters from this player

(i,j)

12



(x-i)2 + (y-j)2 <= 4

x <= sqrt( 4 - (y-j)2 ) + i

y <= sqrt( 4 - (x-i)2 ) + j
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Hx Hy

Node A:
x <= sqrt( 4 - (y-j)2 ) + i 
y <= sqrt( 4 - (x-i)2 ) + j

A new subscription is sent to the 
hub that corresponds to one of its 
dimension and is stored in nodes 
that maintain the values overlapped 
with range.
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(x-i)2 + (y-j)2 <= 4

x <= sqrt( 4 - (y-j)2 ) + i

y <= sqrt( 4 - (x-i)2 ) + j

i - 2 <= x <= i + 2

j - 2 <= y <= j - 2
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P2P with Server
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Player A

Problem: order of messages received are 
wrong.

Player C

Player B
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Player A

Problem: When to execute?  (Is there 
another message generated earlier than this 
that is still on its way here?)

Player C

Player B
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Bucket Synchronization with Dead Reckoning

Player A

Player C

Player B
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Inconsistency still arises 
due to prediction.
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Server can be 
consulted to resolve 

conflicts
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Player A

Alternative is to ensure every update is 
received before executing the bucket 
(synchronized simulations)

Player C

Player B
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Advantage: players can’t modify games 
or send different messages to each 
other by compare each other states.

Server can help make the 
comparisons, ensuring consistency 
among the players, therefore detect 
cheating.
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Idea: A peer p only needs 
to communicate with 
another peer q 
if p is relevant to q
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Problem: No global 
information in P2P 
architecture.
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Server has global state 
information and can help with 
interest management.
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Mobile Games
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Single player: not 
interesting

29



Mobile gaming devices allow 
multiplayer over WiFi
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Multi-player: 
P2P
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http://snapmobile.nokia.com/core/en/architecture.html
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http://www.fnpro-apac.com/
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Other limitations of 
mobile phones:

CPU
screen size

keyboard input
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Mobile devices are 
multimedia devices:

camera
mic

location
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What kind of games 
can we design for these 

devices?
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http://hpcorp.feedroom.com/?fr_story=FEEDROOM178531&rf
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http://iperg.fit.fraunhofer.de/
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http://iperg.fit.fraunhofer.de/
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Interesting mobile 
games will be

location-based,
using augmented reality
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Interesting mobile 
games will be

location-based,
using augmented reality
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