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SYSTEM MODEL
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(MPEG-)DASH IN A NUTSHELL

ÁDASH := Dynamic Adaptive Streaming over HTTP

(http://dash.itec.aau.at)

ÁGoal: efficient, adaptive multimedia streaming over

HTTP/TCP in todayósInternet
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MULTIMEDIA STREAMING IN NDN ï

OUR APPROACH

Combine MPEG-DASH & NDN

I.e., integrate DASH-style content provisioning and

delivery into NDN architecture Ÿ ñDAS over NDNñ

C. Kreuzberger, H. Hellwagner Modeling the Impact of Caching and Popularity in ICN 4

Users U

Server s

NDN router
Video catalogue,

each video in |BR| 

representations

NDN network

Interest

Data



PROBLEM

Determine (model for)

Áfair bandwidth allocation

for dynamic adaptive streaming in NDN, while

Áconsidering (maximizing) content quality

(usersó satisfaction)

and understanding the impact of

Áin-network caching and

Ácontent popularity,

to get an upper bound for achievable quality
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CONTENT POPULARITY
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ÁUsual model: ZipfósLaw (Power Law)

ÁTypical values for Ŭ in multimedia context:

Á0.0 (Uniform), 0.8, 1.2, 2.0 (Very popular)

Verypopularcontent



PROBLEM SETTING I
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APPROACH

ñTraffic Shapingñ & Dyn. Adaptive Streaming:

ÁOn 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)

ÁMinimize unused bandwidth

ÁPopularity considered via ranked content catalogue

ÁVarious approaches (for DASH) exist, 

e.g., Begen et al., NOSSDAV 2013
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EXAMPLE

ÁBottleneck link capacity: bw(s) = 10 Mbit/s

ÁVideo bitrates: 1, 2, 5 Mbit/s

ÁShare capacity for 2, é, 6 users and minimize unused

bandwidth

C. Kreuzberger, H. Hellwagner Modeling the Impact of Caching and Popularity in ICN 9

Cap. #User User 1 User2 User 3 User 4 User 5 User 6 Unused

10 2 5 5 0

10 3 5 2 2 1

10 4 5 2 2 1 0

10 5 2 2 2 2 2 0

10 6 2 2 2 2 1 1 0



DETERMINE AVERAGE QUALITY

WITHOUT CACHING
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Simple andfast algorithm, 
but doesnot takecaching
into account!



PROBLEM SETTING II
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Introducing caching as an ñideal NDN cacheñ:

Question: How much can we gain (theoretically) in terms

of quality by having k items available in an ñideal cacheñ?

Users U
Server s

NDN router

Ranked video catalogue

NDN network Bottleneck link 

bw(s)

ñCacheò



NOTATIONS AND SETTINGS
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|U| = 1000 users

|V| = 10 videos

Goal:

Determine

bitrates

|BR| = 20

100, é, 1500 Mbit/s




















