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CDN-P2P streaming
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CDN-P2P streaming challenge:
Peer resource availability variability 
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CDN-P2P with emergency requests



Outline
● Simulation setup
● Impact of emergency request on P2P distribution
● AERO: Adaptive Emergency Request Optimization
● Evaluation
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Simulation configuration
● Run real system on top of a simulated network
● Underlay network

○ No congestion
○ End-to-end latency uniformly distributed between 10–50ms

● Streaming channels of varying client populations
○ 100–2000 clients

● Realistic peer upload distributions

16



CDN-P2P bandwidth savings
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CDN-P2P distribution 
significantly reduces server 
bandwidth utilization



CDN-P2P bandwidth savings
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Savings decrease significantly in 
resource-constrained scenario.



Emergency requests hurt P2P efficiency
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Scenario Average Retransmissions

Chunk Origin Baseline Constrained Baseline Constrained

Seeded by server 1.4% 0.7% 2.65 0.84

Emergency request 3.0% 49.5% 0.01 0.43

P2P overlay 95.6% 49.8%
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AERO provides bandwidth savings 
even in baseline scenario

95%
98%
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Automatic configuration brings 
benefits over fixed configuration
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AERO restores P2P distribution efficiency
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Without AERO With AERO

Chunk Origin Baseline Constrained Baseline Constrained

Seeded by server 1.4% 0.7% 1.6% 6.6%

Emergency request 3.0% 49.5% 0.9% 13.4%

P2P overlay 95.6% 49.8% 97.5% 80.8%



Complementary results in the paper
● How AERO performs in face of peer churn
● How AERO performs in face of free riders
● How AERO performs during flash crowds
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Conclusions
● Emergency requests hurt P2P distribution efficiency

○ Leaves no time for chunks to be forwarded
● AERO adapts seeding ratio as function of the rate of 

emergency requests
○ Reduces seeding without compromising P2P distribution

● Significant bandwidth savings improvements
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Peer upload bandwidth
● Real peer upload bandwidth distributions from three sources
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Peer upload bandwidth
● Real peer upload bandwidth distributions from three sources

43

Will show results for:
● Swedish upload bandwidth distribution
● DIV4 resource-constrained scenario
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Chunk origin
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Number of chunk retransmission
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Emergency requests hurt P2P efficiency
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Simulation configuration
● Run real system on top of a simulated network
● Underlay network

○ No congestion
○ End-to-end latency uniformly distributed between 10–50ms

● P2P overlays
○ 100–2000 peers
○ 2–10 neighbors per peer
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Peer upload bandwidth
● Real peer upload bandwidth distributions from three sources

○ TestMy.net bandwidth measurements
■ Brazilian users 
■ American users

○ Measurements from a Swedish corporate network
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Cisco traffic volume estimates
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