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More and more mobile ES 

Higher Bandwidth Contents 

Leads to Problems 
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Mobile Communications: Blessing & Curse 

Server Side Access Network Side 
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Solutions in the 

You couldé 

enhance infrastructure or add new mechanisms, 

adapt the stream (e.g. Layered Coding) 

Use P2P mechanisms to flexibly adapt multicast  

dissemination paths 

Integrate and exploit alternative comm. channels  
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Use P2P mechanisms to flexibly adapt 

multicast dissemination paths 

14.10.2011 

Integrate and exploit alternative 

communication channels  
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Capacity Matching 

Field with m cellular domains 

ĂShared Access Medium Domains (SAM)ñ 

n Peers 

Tree-based Multicast 

Topology Matching? 

Capacity Matching! 

SAM 1 [1/Cdown,3/Cup] 

S [3/CS] 

N1 [0/CN1] 

N2 [1/CN2] 

N3 [0/CN3] N4 [2/CN4] 

N5 [0/CN5] 

N6 [0/CN6] 

SAM 2 [1/Cdown,3/Cup] 

SAM 3 [1/Cdown,0/Cup] SAM 4 [3/Cdown,2/Cup] 

SAMs: Shared 

Communication 

Capacities! 

Capacity Matching Approach: 

Try to avoid ZigZag Routing through underlay-agnostic P2P 

paths, but not at the cost of too high data traffic 
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Goal: Tree-based dissemination (distributed and self-organizing) 

Avoiding Access Network Congestions 

Metrices of Interest: 

Maxmimum Dissemination Delay among all peers 

Resulting Traffic Load in involved Access Networks (SAMs) 

Optimizational problem with > 1 Metric 

NP-hard Problem 

Heuristic to find Ănear to optimalñ solution  

Weighted Sum  

Transforms multi-dimension to single-dimension 

Ɋ (v) = (1-Ŭ) *             + Ŭ * Delay Load 

measureable e.g. IETF Alto (Application-Layer Traffic Optimization)  
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Peers V={v1,évi,é, vn} 

Peer Sampling: 

No global knowledge 

Random Subsets (RanSub, 2002) 

Periodic, randomized Sampling 

 Ą Random Subset R = {r1,é,rj} 

Peer vi calculates Ɋ(vi  ᷾R)  

Parent node change 

Problems:  

P2P induces even more traffic through forwarding 

Only these outgoing edges adaptable 

So: What can we win here, and at what price? 
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Load Balancing with Heuristic 

Example: 500 Peers, 100 SAMs 

Ŭ = 0.0 Ŭ = 0.2 

Ŭ = 0.6 Ŭ = 1.0 

Ɋ (v) = (1-Ŭ) *             + Ŭ * Delay Load 


