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Goal
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examine a commercial large-scale

video-on-demand service

Peer-assisted VoD



Outline

Aug. 2007ACM SIGCOMM, Kyoto, Japan

3

DATA



Large-scale operational video-on-

demand service
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Ã Traces collected from MSN Video

Ä9-month period: Apr. ðDec. 2006

Ä520M streaming requests

Ä59,000 unique videos
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Service growth
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Apr. 2006 Dec. 2006 Up (%)

# of views (million) 41.1 64.7 57.4

# of users (million) 9.03 12.02 33.1

video quality growth

popularity growth



Service growth (2)
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Apr. 2006 Dec. 2006 Up (%)

server bandwidth (Gbps) 1.23 2.20 78.5

Ã server rateis billed by 

the 95th percentile rule

Ämeasure every 5 mins

Äcut at the 95% of CDF

2.20 Gbps1.23 Gbps



Access bandwidth

Ã download BW is measuredby 

Windows Media Server

Ä no distinguishing beyond 3.5Mbps

Ã upload BW is inferred

Ä very conservative
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Potential of peer-to-peer

Ã How much could users upload?

ÄDemand (D): total download

ÄSupply (S): potential upload

Äcurrently, S >> D

Ã Obviously, P2P can help, but 
how much exactly?
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Peer-assisted VoDmodel
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Ã Guaranteed QoS: always available server

Ã Performance metric: server bandwidth

Ã Peers upload what / when they are watching

Äconservative assumption

servers in 

data centers



Bandwidth allocation policies
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Ã Assumptions

Ä peers always start watching from beginning

Ä VoD: earlier peers upload to later peers

Ã 1st policy: no-prefetching

Ä only satisfy demand for smooth playback

Ä used by commercial live streaming companies to offer VoD

servers in 

data centers
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Bandwidth allocation policies (2)
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Ã Prefetching ðto utilize remaining upload capacity

Ä 2nd policy: water-leveling

Ä 3rd policy: greedy

Ã Lower bound

Ä allow later peers upload to earlier ones

Âno arrival order constraints

servers in 

data centers
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Observations on policies

Ã Prefetching is crucial

Äòfreeó to increase 
video bitrate

Äòbalanced modeó is 
most difficult

ÂS å D

Ã Greedy policy works 
best

Ä lowest server load

Ävery close to bound

Aug. 2007

13

ACM SIGCOMM, Kyoto, Japan

more available upload



Outline

Aug. 2007ACM SIGCOMM, Kyoto, Japan

14

THEORY

PREDICTION

DATA



Server BW reduction ðtwo videos

Ã select top twomost popular videos
Ä ~800,000 views during April, 2006

Ã significant server bandwidth reduction using peer assistance

Ã less server BW even increase quality 3 times (@3x bitrate)
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