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Workshop Agenda LANCASTER

A
A
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9:007 9:15 Welcome

9:1571 9:45 Future Developments and Trends in Content Networking
Dr. Andreas Mauthe, Lancaster University

9:4571 10:15 Efficient Content Distribution by exploiting P2P Principles i The
P2PNext Experience
Dr. Keith Mitchell, Dr. Nicolas Race, Dr. Johnathan Ishmael, Lancaster University

10:157 10:45 Making P2P fit for Commercial Transactions i A Token based
Accounting Scheme for P2P based Content Networks
Dr. Nicolas Liebau, TU- Darmstadt, Germany

10:4571 11:15 Maintaining Quality: Quality of Experience and User Perception
in Content Networks
Mu Mu, Lancaster University

11:157 12:00 Discussion

12:00 Lunch




Overview LANCASTER

A Outline

I Background
I Motivation

A Issues in Content Networking
A Content Networks

I Examples of CN research area

A Corelli: p2p based caching and replication

I Future CN

A Research Roadmap

A Objectives

I To provide the context for this workshop

I To provide an overview of issues surrounding content networking
I To provide and outlook on the further development of CN

I To stimulate discussion
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: CONT,
What i1s Content? comne o Ngrr;:;::.:: LANCASTER

A CONTENT NoE

I FW VI Network of Excellence within Information Society Technologies
I http://www.ist-content.eu//index.php
I Goal

A Improving Content Distribution infrastructures for the delivery of live (streaming) content and
interactive stored content with a focus on community networks

I Partners

A 11 universities:
A 10 industrial partners in IAB

T Philips Research, Telefonica Publicidad e Informacid, Danet GmbH, Agilent
Laboratories UK, Alcatel -Lucent, Nokia Research Center, Blue Order AG, TANDBERG
ASA, Google Switzerland GmbH, NAVSHP Visionary Expert Group

A Research Co-operation in three Technical Activity

Areas

I Community Networks
I Overlay Networks
I Content SerV|ce Networks
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Content Networks Today LANCASTER

A Examples
I Deliver:
A Entertainment,
'r
A News,
:
A etc.
I Allow interactivity,
I Provide true multimedia experience,

i Based on todayos networks and th

A So what is there left to do research in?
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http://www.youtube.com/watch?v=fhSG_Q8tKYY
http://news.bbc.co.uk/1/hi/england/lancashire/8049362.stm

Issues we still Encounter LANCASTER

A Connectivity everywhere
but
I heterogeneous networks
I varying and expensive bandwidth
I fluctuating bandwidth

A Quality of Service and Quality of Experience
I QoS is still best effort

I Experience is poor
A Compared to TV, Cinema and DVD

I QOE is neither observed nor adapted
T Content is not tailored to the user needs and devices

A Optimised delivery
I Vast and growing amount of content
I Pullvs. push
I Active search vs. passive consumption
C From Broadcast to Directcast

A etc.
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I
What are Content Networks? LANCASTER |

A Content Networks

i According to the wordsé

A networked infrastructures especially optimised for
transmitting, distributing and/or handling different forms of
content

A The components

I Content

A Multimedia objects

T i.e. discrete and continuous media
A (Probably) digitally represented
A Constituents

I Media data

I Metadata

T Networks

A Internet
A Wireless networks

T UMTS, Mesh networks, ad -hoc networks, etc.
A Specialised transmissions networks

T Broadcast, satellite, studio networks (SDI, SDTI)

¥
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The Need for Content Networks LANCASTER

A CN at the Crossroads of 5 Major Industries

<

A Motivation

I The wish to consume and produce information and entertainment
anywhere and anytime

C Current infrastructures are still inadequate!
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Generations of CN LANCASTER

Broadcast infrastructures
I Digital switchover is taking place

1st generation CDN (today)

I Mostly content presentation

A Simple video streaming

I Fairly static structure, manual content placement, etc

A Enabling trends

I Better computing, networking, compression and synchronization
technologies allow new applications

I Users can then select media elements and control application
though
there is a need for next generation CN__
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Next Generation CN LANCASTER

A CN of the future:

I No more static specialized I nfr a
I Flexible, dynamic, multi-service content-centered infrastructures,
supporting:

A The concept of dynamic user communities

A The entire life cycle of each piece of content, and of combinations of them
A Mobility of users

A A variety of networking technologies

A Emerging paradigms facilitating this process
I p2p and Overlays
I Self-describing, composable services
I Self-describing, composable pieces of content (metadata)
I eftc.
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Future CN?
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Challenges for CN & Content Services LANCASTER

A Today content is handled by means of dedicated
infrastructures built around specific services

A Convergence is happening, e.g. NGNs
I Ideally: one single infrastructure has to provide sophisticated services

A Similar principles should apply to all kinds of digital content distribution

I Converged AV Services cannot be based only on broadcast delivery
networks

I Concept of services dominates

A Services must be composable
A Services must be accessible by a large number of AV devices with different capabilities

C The challenges need to be identified and systematically
addressed

C A framework is required reflecting the challenges of future
CN

Info Lab2 1

12



Research Planes LANCASTER

Functional combination

aspects  discovery ...  Service Networks
Caching
Routing g Overlay Networks

Mobility mgmt

nmunity & Access Networks
Routing " P

scalability performance
Non-functional requirements

[

A The concept of planes and layers is used to split up the complex

system into more fimanageabl eo par:
A However, there are interdependencies between the planes and also
many cross layer issues - = |
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CorelliT p2p Caching & Replication LANCASTER

A Video on Demand is a high overhead system

I Provides access to content at any point in time

I Generally supports trick modes
A FF, RW, jumping etc

A Highly sensitive to latency

I E.g. channel zapping

A Centralized infrastructure solutions

I Non scalable

I Non adaptive

I EXxpensive

I Administrative burden

Gareth Tyson, Andreas Mauthe, Sebastian Kaune, Mu Mu, Thomas Plagentome|li;'A Peeto-Peer Dynamic RAeQIication Service for
Supporting Latenepependent Content in Community Netwotk& mMc G K ! yy dzt £ adzZ GAYSRALF /[ 2 YLz A
— Jose, CA T
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Requirements LANCASTER

A A p2p Cache must

I Act as a source of popular content

i eearly in the contentodés | ife cyc
A p2p infrastructure must be able to
I Actively adapt

I React dynamically to events (e.g. churn)
I Handle changes in demand

A A decentralized system must be able to
I Coordinate operations to ensure optimality

| IfLa 1V

15



What is Corelli? LANCASTER

A Corelli is a p2p approach to caching

I Combines advantages from
A Centralized Approaches
T Flexibility
T Management
A Decentralized Approaches
i Fault Tolerance
T Scalability

A Corelli caches are constructed from high power
nodes in vicinities

A Expand and contract to match demand

| IfLa 1V
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Corelli: Overview LANCASTER
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Corelli: Managing Demand LANCASTER
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Corelli: Managing Demand LANCASTER
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Corelli: Handling Requests LANCASTERJ&

We want Jurassic Park!
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