








Analysis of the Design

Proof sketch: 

Probability that a peer obtains a neighbor in dest. group after v 
exchanges is                        where 
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Expected number of exchanges is 



Evaluations
✦ P2P simulator developed in Java

-  multi-threaded high-performance architecture
- supporting multiple event-driven timeouts
- carefully optimized to support 10,000 or more 

simultaneous peers

✦ Experimental settings

- 450 Kbps streaming rate
- peer upload bandwidth 300-600 Kbps
- Poisson arrival, exponential peer lifetime distribution 

(exp. length 30 mins)
- Interval between playback leaps follows exponential 

distribution (exp. length 200 secs)
- segment size = 1 min playback
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Performance of Neighbor Discovery

✦ upon peer joins
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Overhead for Overlay Maintenance

✦ Upon playback leaps
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Impact of Shortcut Neighbor Numbers
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✦ upon playback leaps

Size of shortcut neighbor list:  
[       ,       ], where
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β 2m

€ 

β1m
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0 ≤β1<β 2≤1



Summary

✦ Design of a light-weighted indexing overlay structure

- O(1) neighbor discovery performance upon any 
playback leaps 

- at O(m) overlay maintenance overhead

✦ Readily implementable in state-of-the-art mesh-pull 
P2P VoD systems



✦ Thank you!

✦ Questions and comments =>

- is03qxj@mail2.sysu.edu.cn

- cwu@cs.hku.hk
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