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Abstract—

With the influx of multi-media streaming content over
the Internet, building a streaming infrastructur e that
would support flexible Next Generation Inter net applica-
tion in a scalableway on heterogenousaccesgechnology
is most desirable. This paper presentsa streaming ar-
chitecture which provides someinnovative methods and
technique that would help build an IP basedradio/TV
network. This would provide tools for E-commerce and
would benefit the broadcasting stations, local affiliates,
ISPs,and the endusers.Additionally this paper highlights
the mechanismbehind someof the componentsassociated
with this architecture such as local content, global con-
tent, program managementwith local control, payment
model, security, advertisementinsertion, seamlessnobil-
ity within a domain.

. INTRODUCTION

Streamingreal-time multimediacontentover the In-
ternetis gaining momentumin the communications,
entertainmentmusic and interactve gameindustries.
Streamingapplicationinclude IP telephon, broadcast-
ing multimedia content and multi-party conferences,
collaborationsand multiplayer games. Theseapplica-
tions are far more demandingin termsof bandwidth,
lateny andreliability thantraditionaldataapplications
andarethusidealdriversfor the Next Generatiorinter-
net. In addition,they would requiremulticastsupport.
The InternetEngineeringTaskForce (IETF) hasdevel-
oped a suite of protocolsincluding RTP, RTSR SAR,
SDPand SIPto deliver and control real-timemultime-
dia traffic. Real-timestreamingtraffic is typically car
ried over RTP/UDP/IP SAPandSDPannouncendde-
scribe,respectrely, multimediasessions.

Many of the existing streamingsystems(e.g., Real
Networks or Windows Media) do not scaleto large au-
diences particularly for high bit rates. They alsolack
in providing userflexibility andarerestrictedto either

conferencingpr broadcastmodes.The proposedsystem
is scalableand providesflexible streamingservicesfor
the NGI. In addition,we planto demonstraténow such
servicescanmove beyondthe traditional PC andwork-
stationto networked devicesthat are as easyto useas
todays analogradioandTV, yetfar moreflexible. This
couldsene asa potentialarchitecturdor future Mobile
E-commerc€M-commerce).

Therestof the paperis organizedasfollows, Section
2 briefly describeghe architecturesection3 detailsthe
designandfunctionalitiesof differentcomponentgasso-
ciatedwith MarconiNet.Sectiond dealswith themobil-
ity for streamingnultmedia sections pointsout several
optionsof how this canbesupportedn thecorenetwork
in the absencef multicastsupport. Section6 provides
somedetailsof thetestbedsection7 talksaboutthere-
latedwork in thisfield. Section8 concludeghepaper

1. ARCHITECTURE

IntegratedStreamingNetwork describesnary of the
detailsof anarchitecturdor anIP basechext-generation
network for streamingaudioandvideo [1]. It usesIn-
ternetProtocol suite to provide robust communication
over heterogeneouaccesgechnologiessuchas cable
modem,ADSL, PPR IEEE 802.11. Distributed sener
basedapproactof MarconiNetoffers a greatamountof
scalability flexibility of radio servicespetterreachand
quality of servicefor theaudio/videcstreancarriedover
IP. Thisstreamingnetwork will have variousthroughput,
delay errorratesandincludewired andwirelesslinks.

This novel distributed platform offers several impor-
tantfeatures.It could provide flexible radio servicesto
thelocalInternetRadio/TV clientswhich otherwisecan-
not be supportedoy traditional AM/FM receversor lo-
cal TV sets.It offerstheflexibility to theclientsto tune
to ary radio/TV stationin theworld. It offers capability
of hierarchicalsearchingn termsof categories,means
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of insertionof the local adwertisemenduring the com-
mercialbreak.Thiswill meetthe challenge®f bringing
quality audio/videobroadcasto the peoplein remote
site, andto the wirelessclientswho aremobile. By in-
troducingthe RadioAntennaSenersfor local domains
which actaslocal stationsjt canprovide a scalabledis-
tribution of the streamingcontentso that mary people
canlistento a particularradio stationin the world with-
out possibledegradationof audioquality andgivesthe
ability to thelocal listenersan a singledomainto switch
betweenthe local programandglobal program. It also
providesthe ability to the local listenersto listento the
local adwertisemenduring the commercialbreakwhile
tunedto ary global programor listento the someseay-
mentof theglobal programwhile tunedto thelocal pro-
gram. Anotherremarkablefeatureof this architecture
(often known as MarconiNet)is thatit extendsthe ca-
pability to arybodyin theworld to be a potentialbroad-
caster The pricing modelassociateavith differententi-
ties of the architecturevould make it moreattractie in
termsof commercialusefulness.

Thisarchitecturas transporindependentyworksover
wired andwirelesslinks, andtakescareof the mobility,
thusproviding a continuityto thelistenerof a particular
radio stationasit movesfrom onecell to another one
subneto anotheronedomainto another

There are four main functional componentsn this
main architecturenamelyRadio StationClient (RSC),
Radio AntennaSener (RAS) or local station, Adver
tisement/mediasener and Internet Multimedia Client
(IMC). Alternatvely mediasener can be just a me-
dia databaseattachedto the local station. The pro-
posedMarconiNetbroadcastingrchitectureconsistsof

two tiered(hierarchically-scped) IP multicastsessions.

This modelassumeshatthereis multicastconnectvity
throughoutthe network, but if thereis a lack of mul-
ticastconnectyity at certainpartsof the network, then
thereare somepossibleapplicationlayer solutions[5]
thatcanbe deployedwhich aredescribedateronin the
section.Satellitescanalsoform the coreof the network
thus providing naturalmulticastcapabilitieswithin the
coreof thenetwork. Figure2 shavsthefunctionalcom-
ponents.
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g.2. FunctionalComponents
The hlgherlevel of the two (global multicast) exists

betweerthe broadcastingadio stations(RSCs)andthe
RadioAntennaSeners(RASs)which arealsocalledlo-
cal stations.At thelower level of the hierarchy alocal
multicastsessions createdor eachbroadcastingtation
betweerthesenerandthelisteningclients(IMC) which
canbe privatelyscoped.

This architectureusesdistributed nature of Client-
sener architectureandis basednthelnternetprotocol
suite. The protocolswhich areusedhereare SAP, SDR
RTSR RTP, TCR, UDR, IP andIP Multicast. Eachsource
is assumedo be sendingRTP [12] traffic alongwiththe
controltraffic RTCP. A protocolflow is describedelov
describingthe interactionbetweendifferent entities of
the proposedsystem.

PrROTOCOL DESIGN AND FUNCTIONALITIES

A. Channel Announcement

Main radio/TV stationsall over the world like to
broadcastheir programspotentiallyto the global audi-
ence. Any main radio station RSC; keepssendingits
programslive on a uniqgue multicastaddressM; glob-
ally scopedand encryptedusing RTP/UDP (where M;
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Fig. 3. ProtocolFlow for MarconiNet

is differentfor differentstation). Theseradio stations
sendtheir sessionannouncementising subsetof SDP

parameterdo a global multicastaddressM,, which is

alsoencrypted. This commonglobal multicastaddress
containsa list of the programsairedby the main radio

stations(RSCs)all over the world. Modifying SDP or

usinga variantof SDP gives us more detailsaboutthe

programsbeing broadcast. To that effect we have de-

signedajava basednterfacecalledJSDRwhichis more

customizedandprovidesa betterhierarchicalsearching
functionalitycomparedo traditionalSDR.

B. Channel Management

EachRAS getsa global encryptionkey whichit uses
to listento the global commonmulticastaddressV/,, to
getthe listing of the channelsandits contents. It de-
cidesto broadcast partof thelist to the local domain,
andhencecreatesa local announcemerdatabaseThe
subsebf channeldescriptionsannouncedby eachradio
stationprovidessuficientdatafor building alocalchan-
nel database.This local announcementatabasecon-
tainsthelist of the supportedchannelsgachwith their
appropriatettributessuchasnameof the program,du-
ration,type of content,placeof origin etc.Thisdatabase
would beasubsebf thelist thatthey getfrom theglobal
multicastaddress. Local station sendsthis program-
index to alocally scopeccommonmulticastaddresgm,,
for announcemenisingSAP[8]. Theannouncemerdn
Im, is notencryptedsincethe local stationswould like
all its clientsto seewhatis beingrelayedby it. RAS also
maintainsa pair of multicastaddresse$or eachchan-
nel. It keepsthe mappingof the globally scopedmulti-
castaddres®nwhichtheradiostationsendsts program
andthe locally scopedmulticastaddresswvhereit gets

relayed. RAS receves the audio streamon the global
multicastaddressVf; andredirectst ontothelocal mul-
ticastaddres$m; for thelRCs. Local programsaresent
onaspecificlocally scopednulticastaddresgm;.

The Local Stations(RAS) usethe global encryption
key to be ableto point at the global commonmulticast
addresdo find out asto whatis playingglobally. These
local stationsmaintaina databaseof which programs
they are planningto relay to the local clients. Each
RAS announceghecontentf thislocalannouncement
databasenacommonmulticastaddressn thelocal do-
mainfor theIMCs to choose.

C. Channel Tuning

Internet Multimedia clients listen to the locally-
scopedcommonmulticastaddresdm, to be aware of
whatis beingavailableusingary tool basecdbn SAPand
SDP Accordingto the SAP specification,the antenna
sener will updatethe announcemerinformationevery
severalminutesor so. Justpointingto a particularchan-
nel would provide the detailsof the programwhich is
available.

D. Global Program Management

Local stationmanagerecevesthe streamon M; and
sendst out onlocally scopedmulticastaddresgm,; for
the client. This could be encryptedor not encrypted
dependinguponwhatkind of paymentmodelis being
used. The client keepson sendingRTCP paclets to
the managemensener aslong asit recevesthe audio
streamson a particularaddress. Thesereportscan be
usedfor mary differentstatisticalpurposedike billing,
audio quality feedbackand also membershignforma-
tion for a particularmulticastgroup. When the man-
agementener recevesthe audio/videostreamfrom a
radio stationclient on a specifiedmulticastaddressis-
ing RTP/UDR it alsoexchangesRTCP signalswith the
radio stationperiodically

E. Local Program Management

Managingthe local channelis bit different. After
looking at the programpreview the client makesa sim-
ilar requesto the local channel. For eachlocal station
thereis only onelocally scopedmulticastaddresdm;
wherethe audio/videostreamdrom the local programs
aresent. Local ProgramManagemaintainsa schedule
of what hasto be playedandannouncest to the local
commonmulticastaddres$m, usingSAPbut sendghe
audio streamson the locally scopedmulticastaddress



Im;. At timeswhenit would like to play somesongs
or ary otheradsit would requestthe local RTSP[17]

senerto play ontothisaddressisingSETUPandPLAY

command.During somepart of local programsthe lo-

cal stationmay wantto relay someradio stations news

broadcastThusfor thatparticularperiodthelocal man-
agerdecidedo join this specificglobalmulticastgroup,
whenit recevesthe RTP paclets from the main radio
stationandgenerateshe RTP/RTCP pacletsfor thelo-

callistenersonthelocal multicastaddresgm;. At times
this local programManagercan storethe global news
andplayit atalatertime viathe RTSPsener.

F. Local Advertisement Insertion

It is assumedhateachglobalradiostationknows the
startingtime and durationfor commercialbreakahead
of timeor hasthecontroloverthetimefor break.Along-
with RTP pacletsthesestationskeepon sendingRTCP
paclets to the multicastaddressvherethe stationsare
listeningto receve the stream.Througkthe RTCPreport
the radio stationtriggersthe signalto the local stations
for commerciabreak.On receving the signalfor com-
mercialbreak themanagemergeneratthelocalstation
requestghe local RTSP sener to start playing the lo-
cal adwertisemenfrom a storagemediato a specificlo-
cally scopednulticastaddress$m; correspondingo that
station. It usesa setof RTSP commanddike SETUP
PLAY andSTOR During this time, managemengener
stopsforwardingthe RTP streamfrom M; to Im; in the
local domain. The local adwertisementunsfor a spe-
cific time which the managemensener is madeaware
of from the RTCP reports. Managemensener sendsa
STOP signalto the RTSP sener so that it stopsplay-
ing on that particular multicastaddress and the man-
agementsener resumesedirectingthe audio streams
from the global multicastaddresgo the locally scoped
multicastaddress.TheseRTSP control signalsare sent
over TCP connection Sincethe commerciabreaktime
for several radio stationsmay overlapit could so hap-
penthat RTSPsener could be playing several different
local adwertisementson differentlocally scopedmulti-
castaddresseseachone meantfor differentradio sta-
tion. RTCP pacletis of type APP (applicationdefined)
conformingto RTP/RTCPRFC.SinceRTCPpacletsare
beingtransmittecbver UDP, theremight be a possibility
of paclet lossor incorrectorder To addresghis prob-
lems,RTCPpacletsareretransmittede.g.onepaclet 4
secondgrior to the commercial,next one- 3 seconds,
next one- 2 secondsetc. with correspondingzaluein

thefield whichindicateshetimeremaingtill thestartof

thecommercial).In addition,to allow Marconito distin-

guish betweenre-transmissiongind nev commercials,
RTCP pacletshave a sequenceumber All retransmis-
sionshave the samesequenc&umber Eachnew com-

mercialhasa sequencaumberonegreatethanthepre-

viousone.

G. Channel Monitor

For each local channel being diverted, additional
RTCP signalingchannelis createdwith different port.
Eachlistener periodically sendsRTCP SDES paclets
to notify the Local Station (RAS) “who’s listening to
what”. RAS mapseachlistenerto the desiredchannel,
which in turn increaseshe numberof listenersfor that
particularchannel. The listenefrto-channelmappingis
destryed via. RTCPBYE pacletsor via. RTCPtime-
out feature.This alsodecreasethe numberof listeners
for the associated¢hannel.Channelmonitor providesa
shapshoview of how mary clientsaretunedto a partic-
ularchannel.

H. Payment Model

This architecturecansupportmary kinds of payment
models. Local stations(Radio AntennaSener) collect
the feesfrom the local commercialcompaniesso as
to sendthe adwertisementduring the commercialbreak
while relaying the global stations. Besidesrelaying
the programsfrom the commonglobal stations,the lo-
cal stationsalsorelay somepay-peflisten programsjn
which caseit paysto the global stationdependingupon
how mary listenersarelisteningto a particularprogram.
This can be determinedrom the RTCP reportsgener
atedfrom the InternetClients. Every local stationalso
broadcastss local programto thelocal clientswith seg-
mentsof news or someotherpremiumprogramselayed
from the global stations. Two kinds of paymentmodel
canbe designedtheremay be userswho would like to
listen to the programwithout being interruptedby the
adwertisemenandsomewould not really mind thelocal
ads.

I. Logging Mechanism

Thelogging mechanisnhasa very closeties with E-
commerceapplication,andis a goodway of generating
revenue.Thepurposef theloggingmechanisnis to fa-
cilitate for adwertisersthe processof determiningwhen
andonwhich channelgo placetheircommercialsn or-
derto maximizereturnsoninvestment.The higherlevel



of adwertisingefficiency will drive moread\ertisersto-
ward adwertisingon Marconi. This, in turn, will allow
theMarconito pursueanincreasingshareof Internetra-
dio adwertising market by chaging different pricesfor
differentsegmentsof airtime,basedn demand.

This reporting mechanism enables Marconi (i.e.
RAS) sener operator(s)to track userlistening trends
andcanprovide to potential/gisting adwertiserdetailed
reportswith users’listeningstatistics. This conceptre-
lies heavily on the RTCP-triggeringmodelthatis sup-
portedby Marconi. Eventhoughthe primary purposeof
RTCPis to notify Marconiwhenusergoin alocal mul-
ticastgroupto startlisteningonanaudiochannel RTCP
is also ideally suited for allowing Marconi to gather
userspecificandchannel-specifitisteninginformation.

J. Security

The proposedMarconiNetarchitecturepresentlyof-
fersfour levelsof encryptionoverall. Globalannounce-
mentencryption globalmulticaststreamencryptiono-
cal audit encryptionand userauthentication.By using
globalannouncemergncryptionwe canseparatglobal
announcementsom the local announcementsThe lo-
cal IMCs shouldnot be ableto getaccesgo the global
announcementand only be ableto view the local an-
nouncementsBy usinga global encryptionkey during
the announcemenlby the global radio stations,it does
not allow the local InternetMultimedia clientsto find
out aboutthe global channelsand thus gives the con-
trol over to theradio stationsto announceonly a subset
of thesechannelsto the local clients. Securitymodel
for global multicast streamshould effectively prevent
IMCs, aswell asthe non-paidRASs,from receving the
broadcastontent. Thuseachradio station(RSC) must
maintaina secretkey andencryptall outgoingcontent
so that only ciphertext streamis transmitted. The ba-
sic strat@y is to generatea symmetricencryptionkey at
thestationandsecurelydistribute this key to aparticular
RAS uponits payment.

Global Multicast streamencryptioncan be extended
to local sectionas a secondlevel hierarchy Someof
the pay-peflisten programsare announcedo the lo-
cal multi-castaddressem ary domainusingencryption
key, sothatproperchaging methodologycanbein place
for theIRCs. Somesortof encryptioncanbeappliedfor
the audit dataof RAS, so asto presere the sensitve
informationsuchasthe secretkeys (of RSCs,andpay-
perlisten channels)useraccounts,and paymentdata.
Advertisingcompaniesanbe authenticatego thatun-

authorizedcompaniescannottry to play with the local

Advertisementnsertionsystem. The securityis taken

careof asfollows. Eachlocal stationgeneratests own

Pubkey / PrivKey pair EachPSgenerates SEK and
begins transmittingencryptedaudiocontent. This SEK

needgo bedistributedto the participatinglocal stations
in a secureway so that otherlocal stationsthat did not

paycannotobtainthis key. Publickey technologyis em-
ployed for this purpose. The local stationsubmitsits

public key to the primary stationalongwithits payment
or via CAs. Local stationrecevesan Integer ID from

thestationwhichis laterusedto index the SEK distribu-

tion list. The PScollectsthe public keys from thelocal

stationsandaddtheseto its SEK distribution list upon
their payment.

IV. MOBILITY FOR STREAMING MULTIMEDIA

Continuity of streamingmultimediaor the client be-
ing ableto listento the sameradio stationor watchthe
sameRadio/TV station,whenit is moving from onecell
to anotherlin a wirelesservironmentis of primeimpor
tancefor a scalablestreamingsystem. Someof issues
have beendiscussedn [2]. It would be desirableto
have minimum loss of pacletswhenthe client is mov-
ing. Thereneeddo be a co-ordinationbetweerthe ad-
jacentseners,soasto triggerthe streamassoonasthe
clientmovesinto anew cell or triggerit evenbeforethe
clientmovesin by someproactive mechanismFigure4
illustratessucha scenario.This would take careof sev-
eralscenariosuchasmaoving betweerthe cellsbelong-
ing to the samesubnetandmoving betweerthe subnets
within a domain. In this particularcasejoin andleave
messagearetaking placeattheapplicationlayerunlike
in traditional caseswhereit takes placein networking
layerusinglGMP. Currentlywe areinvestigatingif ap-
plication layer triggeringis ary way betterthan IGMP
basedriggeringfor quicker surfing.

V. NON-MULTICAST ENABLED NETWORK

Our previous model in section2 assumeghat we
have multicast enablednetwork from end-to-end. In
practicethis hasnot beenthe caseyet. Althoughit is
easierto implementmulticastin the Intranetor within
an autonomoussystem,multicastsupportbetweenthe
autonomoussystemsis still not easily available. Our
model discussedabore works perfectly when all the
routersin the Internetwill be multicast enabled. In
order to extend the above functionality to a network
wheremulticastis not supportedtherehasto be some
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changedn the designapproach.Thereare sereral so-
lutions basedon userlevel or network level application
available[5] to connecthesemulticastenabledslands.
Thesemulticastapplicationscanalsobe distributedvia
broadband_EO satellitesystemsaspart of several spot
beams.

VI. MARCONINET TESTBED

CurrentMarconiNettestbed consistsof several sub-
netsconnectedo the enterpriseouter Most of the sys-
temswhich areusedin thetestbedareeitherSparcsys-
temsor Intel PentiumbasedPCsrunning Solarisand
Linux respectiely. Each subnetis consideredto be
a LAN. Here we can comparea LAN with one au-
tonomoussystemwhich could be anenterpriseor cam-
pus.

EachLAN hasone sener which operatesas a Ra-
dio/TV Stationandbroadcastaudio/videato a specific
multicastaddress. Thereis at leastone systemacting
as local stationwhich takes care of relaying the pro-
gramsto the clients which are in the sameLAN and
takes careof the managementunctions. InternetMul-
timedia Clients in the currenttest bedinclude a vari-
ety of systemver a heterogeneougks suchaswired
workstation,wirelesslaptops,andwe are extendingto
includedial-up usersover PPPIlink. Sincetheseclients
have heterogeneousonnectiity speed,the quality of
audio streamthat eachtype of clients receve may be
different. This is a furtherareaof study. Thereis ara-
dio stationclientin eachsubnetwhich broadcastaudio
streamon a particularmulticastaddress. Since at the
momentthis router doesnot supportmulticast, so we
have a sener runningmulticastroutingdaemornin each
subnetwhich establishes multicasttunnelingbetween

the subnetsandthusenableghe multicastcommunica-
tion betweerthe subnets.Alternatively we could put a
senerwith multiple interfaceswhichwill actasarouter
thus obviating the needfor a multicasttunneling. But
this shawvs a perfectexamplewherehow this architec-
ture canbe realizedin the absenceof whenthereis no
multicastsupportin the routersin the network. Current
implementatiorsupportgelayingtheaudiostreamfrom
the global stationswhile insertingthe local adwertise-
mentduring the commercialbreak. Relayingsomepart
of the news programduring the local programis being
implementedCurrentimplemenatioralsosupportsus-
tomizedSDR,andpublicly availabletoolslike rat [14],
andvic [15] have beenincorporatedgothatprogramcan
be playedfrom a file or via thesetools, like whenan
individual would like to speak,canuserat kind of tool,
otherwiset canplaythesongfrom adatabaseSimilarly
avideocanbeplayedusingvic tool.

VIl. RELATED WORK

As demandfor live and on-demandstreaming(both
audio andvideo) over the Internetincreasesthereare
mary ongoingprojectstrying to find out the bestway
to provide quality audio and video streamto the end
userover theinternetwithout possiblecongestiorin the
network and without possibleoverload on the sener.
Most of the productsand streamingframewnork which
areavailableto day aremostly suitedfor Intranetappli-
cation. IP/TV from Cisco,Netshav from Microsoftare
someof theseproductswhich uselP Multicastandpro-
vide good quality of servicewithin an enterpriseover
thelntranet.RealAudio andRealVideofrom RealNet-
works provide the mostpopularsoftwarefor streaming
audioandvideooverthelnternet.

Currently thereare mary organizationsoffering live
radio servicesto the endusersover the Internet. Some
of theseprovide audiostreamingover unicastandsome
provide using Mbone. Broadcast.comWorld Radio
Network, andNationalPublicRadioaresomeof theor-
ganizationsvhich offer links to theradiostationswhich
areotherwiselocal. But scalabilityis a big problemin
thesecases sincetherecanbe only a limited number
of simultaneoudistenerswithout possibleloss of good
quality, besidesthesedo not offer ary flexibile services
to the users. None of the relatedworks offers flexi-
ble radio servicesto the userssuchaslisteningto lo-
cal adertisementluring a commercialbreakwhile tun-
ing to a global station, a choice of tuning to local or
global channel pay-petlisten program,paymentmodel



betweertheglobalstationandlocal affiliates,delegating
controlfunctionson the local stations.

Most recently Akamai and Network Appliancehave
developedanew protocolcalledICAP (InternetContent
AdaptationProtocol)which enablesommunicatiorbe-
tweenedgecontentdevices(e.g.,web cachesandinter
netcontentdelivery seners)andapplicationsenersthat
modify content.But this doesnot supportmulticastyet,
andhasnotincludedmobility of the endclientsinto its
consideration.

Also iBEAM'’ s infrastructureandits productActive-
castare very similar to our proposedframework for
streamingapplicationover the Internet, but it lacksin
taking careof usermobility, usesthe GEO satellitesfor
contentdistribution, doesnot provide flexible methods
of adwertisementinsertion, mixing of local and global
content.

Thusour proposedarchitectureoffers mary of these
missing flexibile componentsn additionto providing

(6]

(7]

(8]

(9]

(10]

(11]

(12]

inherentscalabilityand control over local management [13]

sener

VIIl. CONCLUSION AND OPEN |SSUES

This paperpresenteda novel architecturefor scal-
able and flexible multimedia streamdistribution over
the Internetusing the existing Internetbasedprotocols
andunderlyingmulticasttechnology Distributednature
of sener placementhierarchicalmulticastscopingap-
proach,local managementontrol on the local seners,
novel streamingmethods,supportfor mobility would
make it possibleto comeup with this flexible andscal-
able next generationstreamingnetwork viable for E-
commerce. This architecturewhenfully implemented
will offer a variety of serviceswhich are not otherwise
availablein thetraditionalstreamingsystems.
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