A Content Propagation Metric for
Efficient Content Distribution
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Problem Definition

® The general multi-swarm content
distribution problem
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Approach

New metric that steers hosts toward
a globally efficient allocation of resources
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Benefit of a Block
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Determining Benefit

® VWhat block p uploads
® Distribution of blocks in the swarms

® Sizes of the swarms s
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Intuition




Content Propagation
Metric
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Using the CPM

® Each host measures random uploaded blocks
to maintain a CPM value for each swarm

® Hosts upload to swarms with the largest CPM
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CPM Case Study
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CPM Case Study

competition for
block propagation
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CPM Overview

|dentifies neediest swarms

Easy to measure
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V-Formation

® Based on our hybrid architecture

® A logically centrallzed coordlnator
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Coordinator

® Measures swarm dynamics

® tracks block transfers based on spent tokens

® Computes peers’ CPM values
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Wire Protocol Goals

® Track block transfers among peers
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Wire Protocol
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Wire Protocol
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Coordinator De5|gn

stores membership info,
\propagation data, and CPMs

S

continuously process block
propagation data

handle peer requests,
record block propagation data




Coordinator State

® Soft state stored in memcached

® Swarm: peers, number of blocks

® Peers:addr, swarms, block propagatlon
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Evaluation

® Built and deployed V-Formation as a video-

sharing service called FlixQ
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Experimental Setup

® Coordinator on Amazon EC2

® 380 peers on PlanetLab with realistic
bandwidth capacities

- © 200 swarms based on IMDb movie =~




End-to-End Performance

- BitTorrent -  Antfarm - V-Formation
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Performance of Heuristics

— V-Formation = =— Largest swarm = Global rarest
— Random — Smallest swarm
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Scalability

4+ bandwidth @ state size
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Related VWork

® Content Distribution Networks

® Antfarm,Akamai, CoBlitz, CoDeeN, ECHOS, Coral, Slurpie,
YouTube, Hulu, GridCast, Tribler, Joost, Huang et al. 2008,
Freedman et al. 2008, ...

® P2P Swarming




Conclusions

® New hybrid approach for efficient
bandwidth allocation

® Decentralized metric enables hosts to




