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P2P VoD Streaming Systems 

u Video streaming in general takes a large upload capacity for high-

quality videos 

 

u By utilizing the upload capacities of the users, costs can be saved 

 

u Problem: video streaming is much more sensitive to inefficiencies 

in the resource distribution than file-sharing 

 

u This is apparent especially in VoD systems 

ÁUsers request the stream at different points in time 

ÁDifferent users have a different streaming progress 

ÁResult: more complex peer and chunk selection processes 
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P2P VoD 

u Chunk selection: which (available) part of the file should be 

downloaded from a source? 

u Playout deadlines have to be taken into consideration 

Á In contrast to file-sharing with just āleast shared firstó 

u General idea: separate chunks after the current playback position 

ÁHigh priority: close to the playout deadline 

ÁLow priority: towards the end of the video playout 

u Example: Implementation in Tribler with 3 different sets 
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Heterogeneous Streaming Clients 

u Video streaming clients have highly heterogeneous access 

capacities and playout capabilities 

ÁMobile devices, PDAs, etc. 

ÁNotebooks, netbooks with wireless access 

Á In the future: HD TVs with FTTH 

 

u Storing one stream for every possible quality and supported bitrate 

is not efficient 

ÁMore overhead for stream selection 

ÁNo sharing of upload resources possible between different 

types of clients 

 

u Scalable videos (H.264/SVC) offer a solution for that 

ÁOne stream with different substreams that can be extracted 
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Frame Structure: Temporal Scalability 

u We consider a temporal scalable video 

u Each layer only contains a subset of frames 

u The base layer contains the important I- and P-frames 

ÁThe base layer is needed for playout 

u Enhancement layers improve the framerate 
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Implementation in Tribler 

u Extension of Tribler chunk selection for 3 layers 

Á In the high priority set, only chunks from the base layer are requested 

Á In the medium priority set, chunks are requested by layer index order 

ïExtension: higher layers are downloaded preferredly if source is a 

seeder 

Á The same is done in the low priority set 

u This ensures a good availability of the crucial base layer 

Á Enhancement layers are only downloaded if capacity is available 
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Simulation Scenario 

u Exponentially distributed  

peer IAT A, E[A] = 5s 

u Exponentially distributed 

serving time S, E[S] = 10 min 

u 2 classes of peers: 

ÁDSL2000: 192 kbps upload 

ÁDSL1000: 128 kbps upload 

u Video created from .avi with 

JMVM 

u Video length: 20 min 

 

 
Layer Index Mean bit rate 

(kbps) 

Mean frame 

rate (fps) 

Cum. frame 

rate (fps) 

Size (MB) 

1 229 5.994 5.994 37.8 

2 48 5.994 11.988 8.0 

3 59 11.988 23.976 9.7 

Number of servers/seeds = 40 

Upload capacity: 512 kbps 

Number of peers å 400 

é 
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QoE Indicators 

u Average number of layers played out 

ÁOver all peers of a class per run 

ÁStraightforward value that could be used also during runtime 

 

u Stall times 

ÁStalling only occurs if base layer frames are not available in 

time 

ÁAlso over all peers of a class per run 

 

u Additional value (no results shown): āInter-quality switching timeó 

ÁShows how long the same quality is played out 

 

u Future results: frequency and length of individual stalling 

occurrences 
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Results: Serving Time 
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 u The time a peer stays online after watching the complete movie 

determines the load in the swarm 

u Peers with higher upload are rewarded with a better quality 

Á Due to Tribler peer selection (āGive-to-getó) 

u Download of higher layers from seeders improves quality 
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Results: Server Breakdown 

u Half of the servers fail after half of the simulation time 

u No manual change in strategy 

u Peers adapt to new network load situation 

Á DSL1000 peers are hit heaviest by the lack of upload resources 
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Bandwidth Reduction vs. QoE 

 

 

 

 

 

 

 

 

 

 

u Bandwidth reduction due to resolution outperforms bandwidth 

reduction due to frame rate w.r.t. VQM metric 

u Holds for VQM and SSIM 

u Other types of scalability necessary 

 

 

Zinner et al.: Impact of Frame Rate and Resolution on Objective QoE Metrics. 
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Addition of Spatial Scalability 
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Playback position 

High prio. Mid prio. Low prio. 

u Temporal enhancement layers are downloaded with a higher 

priority than spatial enhancement layers 

 

u At seeders, enhancement layers are preferred over the base layer 

 

u Test of variants of this strategy 
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Conclusions 

u P2P VoD streaming overlays can be adapted to scalable videos 

ÁEven without direct observation of video quality 

ÁāNaturaló inclusion of scalability in overlay file structure 

 

u No manual setting of parameters necessary 

ÁChunk selection strategy adapts to network situation 

ÁThe same strategy works for different clients 

 

u Clients contributing more are rewarded with a higher quality 

 

u Current work:  

ÁChunk selection strategies with 2 scalability dimensions 

ÁScenarios with more heterogeneity 


