Antfarm: Efficient Content
Distribution with Managed Swarms




Problem Domain

What is the most efficient way to
‘disseminate a large set of files to
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Client-Server
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Inefficient
High cost of ownership




Peer-to-Peer
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Peer-to-Peer

Limited information
No control or performance guarantees




Peer-to-Peer




Antfarm Goals

® High performance
® | ow cost of deployment
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Antfarm Approach

® Key insight: view content distribution as
an optimization problem

- ® Hybrid architecture
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Antfarm System Model

E coordinator
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F coordinator

Coordinator optimally allocates g
total seeder bandwidth /5




Antfarm







Strawman Coordinator

® One could schedule every data transfer
in the system

® All packets for all time
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Antfarm Coordinator

® Models swarm dynamics

® Measures and extracts key parameters

® Formulates optimization problem
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Antfarm Formalization

Maximize system-wide aggregate bandwidth
- subject to a bandwidth constraint




Response Curves

slope = 0
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Response Curves
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Swarm Dynamics

Swarms exhibit different dynamics
based on size, peer resources,
network conditions. ..




Swarm Dynamics
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Antfarm Optimization
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Antfarm Optimization
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Performance Control

® Can provide swarm performance
- 8uarantees
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Antfarm Allocation
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Adapting to Change

® Swarm dynamics change

® Churn

- ® Network conditions
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Wire Protocol
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Antfarm Performance
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Swarm Starvation

30

B self-sufficient swarm B singleton swarm
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BitTorrent starves the singleton swarm
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BitTorrent: Starves New Swarm

| seeder bandwidth [ avg bandwidth per peer

B tota

25

o
N

(s/@>1) W



Antfarm: Seeds New Swarm
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Scalability
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Scalability

5 GB/s
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Antfarm Implications

® No fine-tuning
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Related Work

® Content Distribution Networks

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

2008, ...
® P2P Swarming




Conclusions

® Model swarm dynamics and allocate
bandwidth optimally
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