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Motivation

� Growing number of multimediadevices
� PCs,set-topboxes,hi-� systems,laptopcomputers,

PDAs, mobilephones,...
� Network interfaces
� Fully programmable

� Networked multimediahomeentertainment
� Watchingandrecording TV
� Existingapproaches:Only restrictedfunctionality
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Applications

� LiveTV
� Sources:Digital (PC) or analog(STB1)
� MPEG2streamfrom TV sources
� Outputs: STB1-4or PC

� ElectronicProgramGuide(EPG)
� Gathersdata from sources:PC
� Browsingandsearching: STB1-4or PC
� Programmingof timers: STB1-4or PC

� Videorecorder
� Recordedto hard disk: PC or STB1
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Challenges
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Requirements

� Access,control, and integration
� Mediastreamsfrom distributedTV sources

� Shared accessto singleTV source
� SameTV channelon multipleoutput devices

� Synchronousplaybackon distributedoutput devices
� Multi-room and follow-me

� Handlingof dynamicoverallbehavior
� Concurrentapplicationsof multipleusers
� Dynamicre-routingof streams
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Outline

� Motivation
� Underlyingmultimediaarchitecture
� Usecasesandderivedrules
� Genericmediarouting algorithm
� Conclusions
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Multimedia Architecture

� Flow graphs
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� Network-IntegratedMultimediaMiddleware (NMM)
� Open Sourcefor Linux
� Transparent distributionincludingsynchronization

� Registryservice
� Administratesnodeswithin network

DMS 2005 { p.8



Channel Hopping
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Channel Hopping
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Multi-Ro om and Follow-Me
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Live TV vs. EPG

� EPGrunningin background
� Digital TV source:PC

� Rule
� LiveTV cantake control of a TV sourcethat is

usedby an EPGtask
� But: EPGtries to �nd alternativeTV source

� If not available:UseTV sourcesharedwith LiveTV
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Video Recorder Timers

� Browseandsearch EPGdata
� Timer

� Globaldata base
� AssignTV sourceto timer

� Uni�ed channellist
� Greedydepth-�rst search
� Example:Timer1assignedto digital TV,

simultaneoustimer2 to analogTV, ...
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Multi-User Live TV

� Rule
� The LiveTV applicationthat requestsa TV source

�rst obtainsfull control of it
� But: Dynamicallysearch for alternativesources

� Di�erent deviceor sharedsourcewith samechannel
selected

� If not available:Display messageto user
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Live TV vs. Recorder

� Rule
� A videorecorder cantake full control of a TV

sourcethat is usedby anothertask, suchasLive
TV or the EPG

� But: Dynamicallysearch for alternativesourcefor Live
TV or EPG

� Di�erent deviceor sharedsourcewith samechannel
selected

� If not available:Display messageto user
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Generic Routing Algorithm

1. Try to �nd exclusiveTV source

2. Try to obtainfull controlof TV sourceby applyingrules
� LiveTV vs. EPG
� Multi-userLiveTV
� LiveTV vs. Recorder
� ...

3. Try to �nd shared TV source(without control)
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Conclusions

� Networked homeentertainment
� Watchingandrecording TV
� Multi-user
� VariousTV sourcesandoutput devices

� Usecases
� LiveTV andchannelhopping
� Multi-room and follow-me
� ...

� Dynamicmediarouting
� Concurrentapplicationsof multipleusers
� Genericrouting algorithm
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Questions?
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