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Mobile Communications: Blessing & Curse

B More and more mobile ES
® Higher Bandwidth Contents
B Leads to Problems A

Unsere Kapazitédten fir den Live-Stream sind derzeit leider zu
100 Prozent ausge opft.
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Slim and sleek as it is, the {Phone is really the Hummer of cellphones.

@, Enlarge This Image  1t's a data guzzler. Owners use them
like minicomnputers, which they are,
and use themn a lot. Not only do

average smartphone user.
netwaork from its

operations center in Bedminster, MN.J.

Multimedia Jaffray.

Customers Angered as iPhones Overload AT&T

iPhone owners download applications, stream music and
videos and browse the Web at higher rates than the
average smartphone user, but the average iPhone owner

can also use 10 times the network capacity used by the

Wore Phatos » “They don't even realize how much data they're using,”
said Gene Munster, a senior securities analyst with Piper
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Solutions in the Scenario ﬂ("

® You couldé
@ cnhance infrastructure or add new mechanisms,
@ adapt the stream (e.g. Layered Coding)

" m Use P2P mechanisms to flexibly adapt multicast
dissemination paths

X ® Integrate and exploit alternative comm. channels

Stream
Dissemination
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Karlsruhe In:

stitute of Technology

Use P2P mechanisms to flexibly adapt
multicast dissemination paths

Integrate and exploit alternative
communication channels
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Capacity Matching ﬂ(".

® Field with m cellular domains SAMS: Shared
ommunication

m SharedAccess Medium Do Capacities! ) T
® n Peers
B Tree-based Multicast

® Topology Matching? > S [3/C.]
| Capacity Matching!

SAM 1 [1/C o 3/Cypli SAM 2 [1/C jouns3/C,y0]

N1 [0/Cyy] :

N2 [1/Cy]

N5 [0/Cys]

Capacity Matching Approach:
Try to avoid ZigZag Routing through underlay-agnostic P2P

paths, but not at the cost of too high data traffic LﬂIG [0/Cil

/Cdown’Z/Cup]
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Capacity Matching in Cellular Networks -\g(".

ttttttttttttttttttt f Technology

® 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
® Heuristictof i mehrtdo p t i solation

® Weighted Sum
® Transforms multi-dimension to single-dimension

Ct(v):(l-o)*mm*?
v

measureable e.g. IETF Alto (Application-Layer Traffic Optimization)
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Distributed ALM Protocol

® PeersV={v,, é,v év,.}
® Peer Sampling:

® No global knowledge

® Random Subsets (RanSub, 2002)

® Periodic, randomized Sampling
A Random Subset R ={r;, er}

® Peerv, calculates q(v;" 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 ﬂ(".
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