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(MPEG-)DASH IN A NUTSHELL

A DASH := Dynamic Adaptive Streaming over HTTP
(nttp://dash.itec.aau.at)

A Goal: efficient, adaptive multimedia streaming over
HTTP/TCPint o d anteonst

HTTP
Response

Quality *
Best

Medium Mediumli ||
Low Low
Network
HTTP Server Wltlh variable User with
Bandwidth (Internet) Tablet

with video content
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MULTIMEDIA STREAMING IN NDN
OUR APPROACH

Combine MPEG-DASH & NDN

l.e., integrate DASH-style content provisioning and
delivery into NDN architecture Y n D A&®er ND N i
Interest

ﬁrmetwork Dat &

Server s

-

Video catalogue,
each video in |BR|
representations
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PROBLEM

Determine (model for)
A fair bandwidth allocation
for dynamic adaptive streaming in NDN, while

A considering (maximizing) content quality
(usersosatisfaction)

and understanding the impact of
A in-network caching and
A content popularity,

to get an upper bound for achievable guality
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CONTENT POPULARITY

A Usual model: Z i p Eafvg¢Power Law)

V .. Set of videos

Y = {’Ul,’Ug,.. ,UN }
VI

Pop(v;) = - Zka

Verypopularcontent

Long Tail ...

20% 100%

A Typical values for U in multimedia context:
A 0.0 (Uniform), 0.8, 1.2, 2.0 (Very popular)
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PROBLEM SETTING |

NDN network Bottleneck
link bw(s)

-

Server s

Ranked video catalogue

V ={vy, v,, &\

In [BR| representations and
with different popularity each
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APPROACH

NTr a$hpigh & Dyn. Adapti ve

A On the server, shape traffic, i.e., control the bitrate of
each stream, such that all streams share the available
capacity in a fair way (e.g., quality aware)

A Minimize unused bandwidth

A Popularity considered via ranked content catalogue

v

A Various approaches (for DASH) exist,
e.g., Begen et al., NOSSDAV 2013
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EXAMPLE

A Bottleneck link capacity: bw(s) = 10 Mbit/s
A Video bitrates: 1, 2, 5 Mbit/s
A

Share capacity for2 ,  éusers@nd minimize unused
bandwidth

Cap. | #User| User 1 | User2 | User 3 | Userd | User5 [Users |

10 2 5 5 0

10 3 5 2 2 1

10 4 5 2 2 0

10 5 2 2 2 2 0

10 6 2 2 2 2 1 0
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DETERMINE AVERAGE QUALITY
WITHOUT CACHING

m(u;) 0, Vie {1,2,...,|U|}: > Initialize policy
brast < 0: Yiast < 0 > Helper variables
c < bw(s) > Remaining capacity
BR' + {b eEBR :b> bfeasz’ble}
for all b € Sorted(BR') do > [terate over sorted bitrates
if ¢<b then
break > Not enough capacity remaining
end if
~p = min {|Z/{|, {—C J } > Satisfy
b— blast

¢ty (bas — b) Simpleandfastalgorithm, — YEtatay
m(u;) < b, Vie {1,2,...,%} but doesnot takecaching [jusliteay
blast < b: VYiast < Vb |nt0 account

end for

Algorithm 1: Determine a bandwidth allocation which prefers users consum-
ing popular content, and maximizes the quality for all users.
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PROBLEM SETTING ||

Introducing cachingasann i d e a | caddénN

NDN network Bottleneck link
bw(s)

Server s

Ranked video catalogue

Question: How much can we gain (theoretically) in terms
of quality by having k items availableina n 0 icatheia ?
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NOTATIONS AND SETTINGS

Goal:
Determine
bitrates >
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