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met hod for tunneling content across a network in which thet&pilt288¢ has been
configured into a digital format conpatible with a player. Prior to
starting a broadcast session, an announcenent is transmtted across the
network which contains control information concerning the broadcast
session. The control information permts controlled reception of the
configured content and includes a start-time. The configured content is
encapsul ated into a format that supports nulticast distribution and
controlled reception at particular machi nes. The configured content is

mul ticast across the network in the encapsulated format to a multiplicity

~of machi nes in accor dagggREEYroOR ISt ACASINNE doerended i n the announcenent
The control information is used to selectively permt reception at

particular ones of the multiplicity of machines, and the encapsulation is
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" METHODS FOR MULTI CASTI NG CONTENT, " the entireties of which are hereby
Field of the Invention :

This invention relates to methods for tunneling and multicasting content across a public

network.

Background of the Invention
There are a number of media players that are available, commercially or otherwise, to
playback streams of digital data. Historically, players have been configured for peer-to-peer
communications of data streams between a host and the player itself. And while streams of data
 have been tunneled across multicast nodes of an extended network ﬁsing user datagram protocols
(“UDP”) and the like, there remains a growing interest in multicasting streams to many players at
once and traditional players are simply not compatible with existing multicast distribution

_ schemes. The present invention satisfies this and other needs.

Summary of the Invention
Example embodiments of the present invention relates to a2 computer-implemented
method for tunneling content across a network in which the content has been configured intoa

digital format compatible with a




i ncorporated by reference. Field of the Invention This invention relates to
methods for tunneling and nulticasting content across a pubfpri 208kt wor k.
Background of the Invention There are a nunber of nedia players that are
avai l able, commercially or otherwise, to playback streans of digital data.
Hi storically, players have been configured for peer-to-peer comunications
of data streans between a host and the player itself. And while streans of
data have been tunnel ed across nulticast nodes of an extended network
using user datagram protocols ("UDP") and the like, there remains a
growing interest in multicasting streans to many players at once and
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multiplicity of machine e encapsu on 1s stripped fromthe
mul ti casPlaydransm ssi on at the particul ar machi nes. Exanpl e enbodi nents of
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net wor k, b} gﬁgapglﬁﬁfné ale configured content into a format that supports multicast distribution and
_ controlled reception at particular machines on the network; ¢) multicasting across the network the
configured content in the encapsulated format to 2 multiplicity of machines in accordance with the
start-time included in the announcement; d) using the control information to selectively permit
reception at particular ones of the multiplicity of machines, and ) stripping the encapsulation at the
particular machines whereby the multicast of the encapsulated content is compatible with the

players on the particular machines.




information permtting control | ed reception of the configured content and
including a start-tine; b) encapsul ating the configured cdEhL0®hto a
format that supports nulticast distribution and controlled reception at
particul ar machi nes on the network; c¢) nulticasting across the network the
configured content in the encapsulated format to a multiplicity of machi nes
in accordance with the start-tinme included in the announcenment; d) using
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Figure 1 is a first hardware configuration for practicing the present
invention. Figure 2 profiles certain software nodul es in thApid2ee@icast

pl atformthat enable desktop reception of nmulticast content. Figure 3 is a
second hardware configuration for practicing the present invention using an
edge of network server. Figure 4 is a first screenshot of a portal page of
an- exenpl ary inplenentation of the invention. Figure 5is a second
screenshot of a portal page of an exenplary inplenentation of the

invention. Figure 6 illustrates a first operating scenario in accordance
with the invention. Figure 7 illustrates a second operating scenario in
accordance with the invention. Figure 8 illustrates a third operating
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practice the present invention. Detailed Description of an Exenplary
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Appl i cat ingentiSeri al No. 09/ 046 901, filed March 24,1998, entitled "Method
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Figure 8 illustrates a third operating scenario hi accordance with the invention. Figure 9
illustrates a fourth operating scenario .in accordance with the invention. Figure 10 is a block
diagram of an exemplary embodiment of a client machine that may be used to practice the present

invention.

Detailed Description of an Exemplary Embodiment

The present invention is described in connection with an embodiment that uses a broadband
distribution platform operating on a programmable machine (e.g., a computer) to deliver content
from a content provider to end-users across a network. Student (that is, end user) interactivity is
provided through a back channel that is compatible with the content providér's infrastructure. The

broadcast platform back channel need not be used for return




10 which nedia objects are provided by one or nore content providers (only
one being illustrated in Fig. 1) to a network adm ni stratbfpd208hannel
managenent center. The content provider has a channel editing capability-
that further permts scheduling of nmulticast transmssions to a plurality
of end-users 30, only one of which is shown in Fig. 1. The channel editing
capabiliti e content provider can be configur of essional 15
channel ﬁ?ﬁﬁg‘%gnter (CEC Pro), a channel editing ?gﬂﬁgyﬂﬁﬁé or a

mast er channel editing center (CEC Master). In the exenplary enbodinent
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enbodi nents, 1 he Co{l}gﬁﬁrtofng LOey 0%128 3&(3{1&,,“@@@ Nimer ator 20 can be

configu BAP escr’l e aforenentioned U.S. Patent
Appl i cabhanﬁeiSﬁﬁmydapd&hneﬂﬂ‘ﬁht(wﬁ@manlﬂﬂ%nhmlﬁém?fé‘sﬁ’%f iguration for a

t ent 10 editidpunb f
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Speci fi Q:aitérYCE@Mﬁst@‘) ovi de a sui'tabl e encoder, presentation server, audio
server and @ng cat | on r ﬁlggodﬁgproﬁ&’ég%gﬁﬁgﬁﬁhhm&ﬁeﬁ;mr pncoder 12, a

present atio b server 14, and E’él catign server 17. An
adni ni s&ﬂaaém@mmatmﬁu;ﬂemmﬁdm@r@@mnlgeﬁ@tw ‘@éﬂﬁ&gﬁé‘?‘i’t’%d by repl aci ng

the Se“' Nas: Of 4N s@eﬂ:ﬁs ﬁLﬁetwnta{?dJm@tSa:éxﬂ@;hgemyaddr ess the
UTP broﬁ ‘?deST a%ﬁ%dg%gﬁgl m the Wb access software at the

cliem offtuiseeedy. maarsextatmseares b@@mgmratmmﬂlﬁt EEa TP and port for
recei vi e con%ent(\fgr Sdansmission to the network administrator 20. Data can be captured using

cameras 18 at the content provider or elsewhere, and combined with other materials, as may

O ' “be demanded or desired for a particular e-learning session. The content provider serves asa
channel editing center, as understood from the aforementioned 09/046,901 patent application,
25  using a computer 19 to manage content, book bandwidth, and schedule the transmission of an
e-learning session, Bandwidth booking and transmission scheduling are known, for example,
from U.S. Patent Application Serial No. 09/738,390, filed December 15, 2000, entitled,
*“Decision Support System and Method for Planning Broadcast Transmissions,” the entirety
of which is hereby incorporated by reference. The content provider 10 can further have a

30  server 17 for sharing applications with new and prospective end users.




transm ssions fromthe CMC 20 or an edge-of-network server, as the case may
be. Conventionally, providers of streamed content configureARMaPres dat a
streans for playback in suitably configured players. Anong several known
pl ayer types is the Wndows 15 Media Pl ayer available fromthe M crosoft
Cor por ati on, Rednond, Washi ngton, and the Frontrow player of One Touch
Systens, Inc. In order for such players to play back these streans, the
streans m¥@0PMIEH a conpatible format. However, conVEHBMWHEM pl ayers are
suitable for unicast transm ssions, that is, froma content provider to an

end user. Mdreover, many content providers us. opf y players, which
expect the Heditamativelyaorp pasakpmbpdipents, H“eé"’?@’?%@?% rne%?{nat, sonet i mes

i ncl udi pa.cont r s Ok FRARBHE M antify Ss dddibediatpiatortitetinedUdbi | i ty of data

streans at - a grven end user. Therefore, the present invention seeks to
over conBatdnt Appilicition St ¥aPHEIINs on streaned transni ssions by enabling

mul ticast 4 ansidssiaRsoignskdndoridnten piosidts 10iehacney of the format of

the underlying streans. The broadcast,_ pl atf 0 X ary enbodi nent
firss centfolipenidachugdes aWbFMW%W%ﬁE&F%B%%o%]&%P%ﬁ% %ggti der as user

“dat agra%rapsgt@ﬁ@ i6." SRRt dalts ihe @B sufablddcodbr prosehtating servedPRAD  br oadcast
Seated

server at ‘the network adm nistrator,20 LR er iy, 0adcast er 22
t hen enms@ﬂapﬁbaq?aém@fﬁ?e”ﬁ?@qﬂgﬁ%ﬁﬁ@é er ’taﬁfeﬁégcl%gﬂnoneﬁat’a mul ti cast

pr ot oco) 4" CONVRY) s aiedon seheel MR dpitskabmr othergersothed CREB®, per ni t

-subscri p“tlon manhagenent and nul tipl exi.ng of th 3 cross a multicast
pl-atformsevmm@ﬁ%hﬁwlwgéllfﬁ?tﬂ‘i‘%f’pg?ﬁ’fadﬁlgséﬁeapaag%%%g a bar?oadcast gui de

ser vgr _%@mgﬂﬁgw%ﬁdés‘s&rbﬁﬁ@@ﬁ@%. Sfunilatty, th Webmerassisofiwarent $igisliest i bi ng end
sers. e network adm ni st r@t or or di na%%sr%%m&ft requests received

from t hmachinaBbistsetse agepias [Panultisast addess ang PRyt 104 ernel 26. The CMC -5 4
April 2006 MO O QARSETC 206k e BRAHO sheamithesawmaibeat es and manages

t hose requests with the ,a%%iﬁfstanc of Ehe br&g%&%ﬁit q‘? server 24. In an
al t er nat i ve Genyeafiepeibs grovidegpps st fRteg GoBfigurs Mot ) rectly by the content
provi depla}?bgcgigsﬁi{aﬁyeﬁiﬂg&ed(p@dﬁi Aiphg @vesl kRovmparsyre sfeade¥capsul at ed
into a rormat that 5 sSu pg&t SMti%EStR%otn&iﬁﬁﬁih% Gfie - a CDWP packet
f or nigt ) Medin Blapsmppeilable fom 15 JREosH PR a81°0Ss @ publ rc network and are

r ecei veg at swPplayb ORI TosidhiSysi@is, Radmesater for $h flayetsio placbask®es in Fig. 1).

Each end user has a client nmachj 3 hat r | of programnms on
any onest@ﬁmaﬂ}?lﬁwB%B‘P'tbSBQCQFP?@P%?@#J*%@W’,&%&%%@%%%)iaram; executi ng

at " the gliADkr FREkR hRsrmdkioas, Gapis, Trokid contsit proviiio Wedad SempMpEPer.
| many content providets use proprietary players, which expect the data to beplayedtobeina
20 particular format, sometimes including control or management keys that govern the
viewability of data streams at a given end user. Thgrefore, the present invention seeks to
overcome traditional constraints on streamed transmissions by enabling multicast "~
O " {rapsmissions of streamed content, regardiess of the format of the underlying streams.
| The broadcast platform of the exemplary embodiment first configures all of the
- 95  streams from the content provider as user datagram protocol (“UDP”) streams at 2 UDP

tummeling (“UTP”) broadcast server 22 located at the network administrator 20. The UTP

broadeaster 22 then encapsulates packets of the UDP streams within common data multicast

protocol (“CDMP”) packets. The CDMP packets, described below, permit subscription

management and multiplexing of the streams across a multicast platform. The network

30  administrator preferably has a broadcast guide server 24 that provides broadcast guide
' Ainfonnaﬁon to subscribing end users. The network administrator coordinates broadeast

requests received from the confent provider’s computer 19 at 2 CMC kernel 26, The CMC




10 interface (e.g., a plug-in software nodule for a Wb browser) and a
“suitable player. Preferably, the nulticast-ready interfaceAgilRI)6is the
Medi aSurfer (trademark) software product available fromthe Fantastic

Cor poration, Zug, Switzerland. The player can be the FrontRow (trademark)
pl ayer of One Touch Systens, Inc. or sonme other player such as the Wndows
Medi a Pla‘% ?{1 the M crosoft Corporation, Rednond, WAshin ton or the 15
Real Pl ayer = Net wor ks, Inc. The CDVP streans i nPCHRIMe ader  and
preferably encapsul ate the UDP streans or are otherw se encapsul ated so as
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t he network adm ni st tor the network adm nistrator 20
i ncl dde&upgers TYHtiGas dis H'b‘?é?'?’p"tw l%ﬁ?’&l)ranagers (e.g., within the OMC
kernel 26) Nhewmhﬁ@immmﬂutaﬁammbﬁmw@aﬂémM@VM$a objects in
accor danc sub tion i nt iRikpR dat abase 508.
A subscH“E‘Pﬁ‘BW"Fﬁgd’F%?qC{%l o?eég?l eva g”ﬁﬁ%%ee%&ﬁ{é%%g@%é SUDSC i ption

i nfor maglma@ramybwdnmommrﬁpmmam&@%% and transmts

. the information to the oLl Rkl 0 At Subscription
cont r ol HSRFPEEFEE © ’é‘?‘iﬁ%?ﬁﬁﬁﬁ‘lﬁ]’é“g enco 39 ﬂﬂﬁ]ﬁ%otﬁ Q%Bgu ates and encodes the

di@g obijiefte (6.8, aplagh&ﬁw&emddle ﬁ)mWshtbsmer)mlﬂ@ﬁuWMiﬁmt i on received from

he dat ab 5 he enc gaﬁg/greby t he present

i nvent i ofF ‘i‘i"g’y &‘ﬁ?@fé’r‘f@;{ g Hw’feigtggf%e& su @g[}l pt | on control manager

may be owmmmdsmﬁasmcmﬂmmmmﬂbm|T1@mbmvwmvﬁo40855 :

PCT/ 1 BO /0 0 d ot ocol [ ayer
f?tﬂ et P Ounggrst{h%élnwro? orf¥budfihyef @Rl (Y Ot 0CO

of subséPH ernatively,
subscri ihddivs Meﬁiarpt@emmeMmmﬁﬁewofanwkgdmmdxwmsmmh%base 508 may

conprise instru t.0 encrd Dtlﬁ? o &apgance W th

part cuPﬁﬁlﬂg" ?@?&]%ﬁ%ﬁ?%t&e Cﬁ{ lﬁclhgir%]a%g%\dhi) %e S%ﬁ?}él’l bed to the
service m@&ewwmdsmdd@eﬁymcuéwn@wm : Wil be able
to recelel\l/e the b"éf‘ﬁ%’?‘? n lajc ngwgtg) %t LR HEmRARAGIdRAL . the
-subscri B?‘F’Hﬁmfﬂﬁf’ ﬂ ?Tna e he transm ssion bitstream for
exanpl emtabhjﬂmtHm%wmmdatmmuponmmp%até}e@%%% enbodi nent ,
~the subscri g‘%jﬁ 1hyR tﬁéd]j@ﬁm by
subscrlg %%%W%uf%a#é’ %&%r%gﬂg%pgﬁoe su g%l’l f)t I on |nnformat I on may be
added t e 3data at any point in

The encapsulation or engrafting of packets in order to enable multicast transmissions

of configured content is performed af the network administrator 20. Itustratively, the
O network administrator 20 includes one or more subscription control managers (e.g., within

the CMC kernel 26) whose function is to encapsulate or encode media objects in accordance
25 with subscription information from subscription database 508. A subscription-information
retrieval manager retrieves subscriptioh information for the received media object from
database 508 and transmtts the information to the subscription control manager. The
subseription control ﬁtanager encapsulates, encodes, or both encapsulates and encodes the
media object in accordance with the subscription information received from the database 508.
30 | . The encapsulation or encoding employed by the present invention may take many

forms. For example subscnptlon conirol manager may be progra.mmed to 1dent1fy the header




the system and may be added by the content provider or by another party. As
descri bed bel ow, use of encapsulation or encoding pernits 4Apil2088 em of the
present invention to enable or disable receipt of particular services by
particul ar end-users. The client machine 31 has access to broadcast
schedul e information that infornms the 15 end user of avail abl e progranm ng
options. Preferably, each UDP stream generated in a single teaching

sessi on i swoseusded together in a single schedul e. Thetatoe/enats nachine 31 in
t he exenpl ary enbodi nent is a personal conputer, however, the invention nmay
al so be practiced using other devices for receiving the broadcast nedia
0obj ect S gndShiesF a@BckSRind Wwodd o8 adilitionallpeotazs] layer ofisileriptivhiatormatien gewidces conpri se
adequat e hardware and software to achieve the 20 functionality described
bel ow. mpﬁkétrrpl ary client machine 31 is illustrated in bl ock-diagramform
in Fig. 10. Alchiagwdy, fHeltseiptidilinformdtion reirleyeddompubscription dgiehesis0dr 100

‘connected to a layered. prolacel St ledh dhiBlhi vihdkiakd2 via NDIS drivers

110. TCRpRY fompo / a subscription manager 114 whose

PUr POSE ghefyptibh $ofwhie0 OnieliessyHohatevebserited toshe setviseand bpshsve M9f or mat i on and

25 to maintain a,list of inforonati V] _end-user. Receiver
100 pr ererasnding deppHULORENG %gogeg%éo@]%id%to%@%% adapted to receive
broadcast s fix eqatefaecambdifen,thd supsciBion Réomaticamay boemhedded b i se an ant enna

102 for receivj,ng Rf.tel evi si LSS gem 104 for

recei vi H@“SE’EB‘P%-lﬁG%eanE PBW%S’Y%%S@&%@%%@? gckﬁtgcl:ngﬁi 5??69%06 for receiving
satel | gbfﬁbﬁmﬁ HieSalsoryaion infinh mnammmdmz%m@évm%%r Snz m ssi on
via a data |in endi ng._on. t.h pped by
quaﬁ’ca§?nﬁPL‘B?ﬂP$ng&§’5&g? ?%’“&‘6’%&%8%%%‘%%0855&%7@ 02/ 04404 As

neted, KRG LAY be sddedbytheanten povitenordy atothet BER- such as TCP/ I P stack 112
via ND S drjvers., 110, In a.pr %Hm%l the S¥sted ffttet ack 112 may
conprise th #728 elo(”ﬂ{f)eoﬁ%ﬁﬁ)%‘ggtg)ﬁgl& ma li_f ac{surge_%Pby M crosof t
Cor por a?k&ﬂt infGtibiio whablearr tilstbisarecsipt ofpexticular serviges by perticwln gnduiifSose of TCP/ I P
stack 112 is_to,exan,ne .the Vi G inatidnNRdt iffdHaStdp 5 a
transmtted %eflée%?’a@f%(g?’ Eﬁeag‘{ ég% leagigtg@%% etermne that all packets that
make141p ehd\@eifof bveilabiepregraeming pgtives. \Preferabln¢achAHP srpy enedied Bden received in
the correct order. Once . 4 T TR3IGH e8] ecept i on of a
TCP/ | P CHRAATEE PS5 u%%%%ﬂ%%?zﬁaﬁn%%ﬁch:é@ﬂt ransmitted to subscription
manager %%Wmmmmmmmﬁ@mmmm&vm@mnw%w to which the
conmruni cat |, on bel angs. . Su ERL ; i R S8k-RpRhes 10 whet her
Aot gevi Lt g riRRAGRLIck b 2

or not & I'sau to recelve the transm ssions
bel ongi mexek,@rdvided that the devices comprise adequate hardware and software to achieve the

20  functionality described below.
| An exemplary client machine 31 is illustrated in block-diagram form in Fig. 10.

Client machine 31 preferably comprises a receiver 100 connected to a layered profocpl such
O as TCP/IP stack 112 via NDIS drivers 110. TCP/IP stack 112 is connected toa subscription .

manager 114 whose purpose is to control access by the end-user to recgived information and

25 to maintain a list of information services for the end-user.
| Receiver 100 preferably comprises one or more components 102-108 adapted to

receive broadeasts from broadcast facility 25. Receiver 100 may comprise an antenna 102
for receiving Rf television transmissions, a CATV_ modem 104 for receiving cable-TV
transmissions, a satellite receiver 106 for receiving satellite transmissions, and/or a modem

30 108 for receiving transmission via a data link, depending on the broadcast technology
~ employed by broadcast facility 25. '
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identified service, and if authorized, whether the service has been enabl ed
by the end-user. Specifically, subscription manager 114 pgrAfrié2eH vy
conprises a software programrunning in the background of end-user client
machi ne 31. Wen desired, however, the end- user may maxim ze subscription
manager 114 and have it display the list of services which 15 end-user
client machine 31 is authorized to receive, i.e., all services included

Wi thin sU¥Qe¥ET on packages to which the end-user . REE™UHWEYr i bed. The
end-user may then nmanually enable or disable services within a

subscri pti on package. For. each_ authaqrized ety zkage,
subscri pti oAsmtﬁragwweﬂﬁowm@%%ﬁ@?%‘@?ﬁ#ﬁ%%ﬁ?ﬁt hat have been
enabl qug x5 U, Gfla prefoiriRn®OdmesSTCP/PGLTN HA mayeprise boRsaticat i on i s
recei ved, subscription nman r, 11l i rst,.de ' osohg t he
transm@MJQPHBF@WPWt%Fe‘g&MWAQ@W@H‘ %‘gfél{ggﬁ? s Eéa&gﬁsubscri bed.
Subscr i,ﬂg;tggngrﬁﬂﬁg@mmﬂr Etyqhi 1 2} sltey examboe shetahivingdeta packétshetimshe ) exani ni ng
. the recelved ‘communj cati.o ,ang)éldet er n%?r%lgg e Qg{ L §p theflet he subscription
i nf of rea avemitted file opqther mgdia phicoh tpdlelgtmifg gsu S ke O e e i ssi on. 25 As
not ed QY feen Y2EvAS ardMREHBE} Hatd beatreosivedctbelcamgetioslersi t s t he system of the
present 1nvention to enable,or disable.r | L e | services by
particul ar Smge TRPstack Ve‘bﬁ%ﬁ@?‘?@&“@%&%?ﬁaﬁ@%ﬁe s%ﬁgnﬂ?{my enabl e
parti cul@fmBieatioaGs kRshitaith vibsqiptiori managor 1 Hlewhichaletrmings thesEhserrdie® i ng a

subscri ption nessage addressed al | S SlandeEst kR ai@Mes ubscri bed to
t he ser¥idearvicqiogy W@@?ﬁ%‘f@-é&ﬁ%ﬁ?@s | rﬁgcsjlrlnat I on concerning the

par i j C Ul fidinek biRECIBH: ndineilanmetionizairto whéivd the trrosaiesions belongingfo B2 br oadcast and

y also include informtion gn,t L] hRleREMer. €npl oyed to
e capsuldm“@e‘i%“?er%‘}é{ﬂg@%.wq’f’ e"'tqﬁaes scrakgg%?e |s£b2érzllc %t ed, the

subscri pt i ORpEEERAE SubsRytiaanmees £l4i péfenbintdnmrise 6 SETRERIORB" decr ypt t he

transm ssion, as 4 Aprjl. 2006 03 5 W40l wRll . Wth this
i nf or natﬂpﬁﬁgméll‘?_‘@ﬂ‘fg‘%‘i‘?ﬁeﬁ '“Sgﬁé{g%t%%ﬁggﬁéwggés# y%br oadcast transmissions
bel ongi pgr h8y hemBE§ibictifionaianager iftfand e it Aisplppeihe list ofsarvicesrdichat i on,
de-encrypt the transm._ssions. (if n S : Qhge the content of
| the-'lﬁra@rﬁs%fé‘il@ﬁ?a‘fq’a’etgﬁé’ a&ﬁﬂwﬁég’r@eﬁlg’q%’ég&#‘%@%ﬁ ?ﬁﬁdmre detail below 5
Di sabl i Rfs@btich Raahdstoiich ieendivse hoembiotbedc Taprepd-nesnaey % i ncl uding a
timestanp in the sybscription. res i tg Cthosided O del ete the
_s’ub‘scriW”@W?Pé@%aﬂgs”glfﬁ‘?"rﬁ?eﬁ@?ﬂpmaﬁ@%g‘%uggﬁa%%#&iﬂogﬁcﬁc;i ng PCs 30 not to use
t he i nf QiEERbETpasiaR, Aibsegtidnminhger Semuiggngreecoral & sorvi byve after a
certain tine ggri od.Hatgﬁna ively, the systemmy alter the channels and
aagdesa

times fbaenppah T84S services so that continued receipt of
t he_%F Ser Vi G@sn, denk doamudioatinn ihi rdedyrd Sutseiptipransger AP  nat i on not
a |

aval vagetlEe? thi%%ns?n?ssfog gélonagg t% atsgmtag to%lﬁ&%eeéﬁdjﬁe?ms subscribed.
| Subscription manager 114 typically makes this determination by-examjj;ing the received
O . communication and determining wheihier it has the subscription information necessary 1o
| decode or unencapsulae the transmission. . ’

25 As noteﬂ above, use of encapsulation or encoding permits the system of the present
invention to enable or disable receipt of particular services by particular end-users. Ina
preferred embodiment, the system may enable particular PCs 30 to teceive particular services
by broadcasting a subscription message addressed to all end-user PCs that have subscribed to

- the service, The message preferably comprises information concerning the particular times
30 | and channels on which the service will be broadcast and may also include information on the
: encapsulation protocol erhployed to encapsulate the transmission. Ifthe service is encrypted,
 the subsoription message may comprise information necessary to decrypt the transmission, as -




receiving the service. In addition, if the service is encrypted, specific
PCs 30 may be disabled by nodifying the encryption and nctApi a8 tti ng an
updat ed subscription message concerning the new encryption to the disabled
PCs 30. A service nmay al so be disabled on one or nore particular PCs 30 by
addressing a di sabl e-service nmessage for the service to the 15 particul ar
PCs 30 which are to be renoved fromthe service. As noted, subscription
nmessages twoewaiss®e/ di sabl e particul ar services nay beCT/BauHeédsed to
specific PCs 30. In particular, each client machine 31 may be assigned a
uni que address. Subscription messages conprising the addresses of
parti cuell Vﬁ@amB&faﬁﬁuoanmtmmae'ﬂ is 4bdgtto !dﬁ@‘-thhlé ceshBHSRBMEssed cl i ent
machi ne 31 t nabl e a =\aksRSssiofls t he manner
descri g’“ﬁﬁ%‘i? es?ﬂ’é"eif o%rethgehgaﬁggagioﬁs g’ra%bly |re}fpl enented in hardware
to av0|(ﬁnu&waq),@ﬁmﬁmgdeﬂhm@nmﬁﬂpmmmotbsell*f’a‘!ﬁ@"%sﬂés"% address. \Wen
SUbSC”:ﬁg aqﬂgﬁap%‘ger 114 recogni zes a subscription message addressed to its
client ehf it updates the subscription informatjon in accordance
Wit hst he commmgoﬁipmmgmvweammh@edbwm%éﬂ%%“ﬁe i nst ead of
addre55| subscrl ngegmlda sﬁ@éﬂph&&h@gagE’&maﬁlr the system may
r egul atsé1 pton gmf%‘ ptTon information in ather For exanple, the
subscr i férhdiss conmwgmssﬁaytm@emeﬁm@@mfme%& Eﬁrﬁf%ﬂmﬂ’@%r e broadcast
so that on e alpfthe eenehpRad| ation
i nf or na‘fl?‘ﬁﬁx)a?’fgsﬁﬁ%%n\tﬁgie&(%@g éggfaﬁﬁglyggﬁic%h{a?on information. Al so, the
o subscr|ﬁ&@b@mﬁpmlmmsmmwr§?m%? fhsResP e 1SS ne and on a

- spe hannel. fatardievediablbstombed to the

° 3b L OGP io AR @%%%ﬁ%&ggi&ﬁ?ﬂg&m@g% Gl 3. o9 4 April 2006 VO
/040815&1mﬁndmdeommb¢1fms¢ﬁvmmenqm4sm€% PEEEPYed at a client
machi n on anSffitih GRupdaiddubiciplion@itssapnager 114 then
_ determﬂ?&laaﬁ%’?ﬁ&&%r%%gm dﬁﬁ%ser agfepnabl ed p‘% rvice. Assum ng
t he sercommgath@m&ﬂmuymﬂome@S%WdPGﬁ%Iﬁeﬁfm@%g@F‘?]Eﬁ ager 114 next
5 determ nes whe M Llerdice nikadage fof théseBioattd the medi a obj ect
such as®%° fW%pgg&'hﬁ&PyggoéfﬁM%ggagb ece?‘lsuch %s a stream ng data
transm ﬁﬁoﬁh:Pﬂia‘BOtWimchpss(tkbqremweéﬂﬂﬂﬂ@fse%ﬁcﬁl l e, subscription manager 114

transmts t i artioulit deficeymayife t he packet is
part of a S%gﬁe&,‘%@&gﬁﬁﬂ és?a ésrqnsgﬂsa?‘%{ls cr| ptel Bn rrag%egg 114 transmts
t he pacigtesdedto spemMﬁSﬁ@, haﬂraclﬂm‘mﬁ‘élpm Baspl g 16 i s

connect ed L0 b olipifoR bl LORriSIAL 18 Badkedkds W"ﬂaﬁiaulmgeae an
transitted that instruct each addressed client machine 31 to enable and/or disable partlcular
20 servicesin the manner'described above. The unique address is preferably implemented in
‘hardwae to avoid users configuring multiple PCs 30 to have the same address. When
. subscription manager 114 recognizes 2 subscription message addressed fo its client machine
O © 31, it updates the subscription information in accordance with the contents of the received ..

message.
25 Alternatively, instead of addressing subscription information to parncular PCs 30, the

system may regulate access to subscription information in other ways. For example, the
subscription information may be encrypted or encapsulated before broadcast so that only PCs
30 with the proper decryption on deencapsulation information are able to receive the
- subscription information. ‘Also, the subscription information may be broadcast at a specific
30  time and on a specific channel known only to those PCs 30 that have subscribed to the

service to which the subscription information pertains.




HTTP cache 122. In a preferred enbodi nent, HTTP cache 122 stores al
received internet data. The user may then send a URL requedpril2808he file
and gain access to its contents. Alternatively, the received information
may be stored in a different nenory and may be accessed using a browser.
15 HTTP cache 122 may be adapted to nmanage the incomng data in a | arge
nunber of mays. [llustratively, cache 122 nay be programed o overwite
ol der dat aV2¥ M data is received; or may be progrdﬂﬂgﬂ’ ease storage
of incomng information once the anount of information stored in cache 122

reaches a threshold. Streamn . {2 |19 aGsesBed ed to a
real -time d&f%@Wﬂ%&*@ﬁﬁﬁ?ﬁ%@%ﬁ%ﬁ%@#ﬁ out of the streani ng

dat a tosegﬁcepwbwﬁi,ﬁmﬁanageﬁHMenmbtammeaWhﬁhﬂeWt!FSé‘Fd‘Wbé*T‘?"é‘ﬂ machi ne 31.
In sonme circunstances, play-out may be via an additional interface, such as
a DDE MRf&FF%Hce, Excel (TM, etc. Real-tine data int erf?ce 124 is

connect ed t Qysaumiif@the bdrvies is ottt abaibed padenablpd FubseTpUIIIRITEES Mot ore the

recei ved strean ata .during . 0 o fbdiEdblect B UsA&ilSd aray further be
pr ovﬁdeéetwnpﬁs‘g’]@%?gﬁer?m%\ﬁa%“%o oggg{la%%%déi njgecan 25 HITP or web browser

such as gjhafiedheisbieeuchGys §RBmng dath trusmiseien. dite pckst SPMPLals to aid the

~end-user  in, navigati the . ' ' ivaid 6 SikMady, Mehe@adkat is The obj ects
to be bFYsYPHI ergg“(r:onp{r:sg]ge?g%&%?%érﬁ%b transrn',?gon nd schedul ed for

br oadcagirt 6 seeaMgtnnCansiisdion; svbsoriptisameprrgst H4Tagts theete % h conpressed
form Deco%,ressi an i#‘sperfor med by client machine 31 when it receives the
br oadcast® &gta%elﬁ%rrl ‘tting nedia objects to be hroadcast in conpressed
formgin a nemeedkeiverdné saomedtedito an haschedmxy STy 18 Wiith BHPEF AL hi ne 31. - 10 4

ril 2 WO, 03/,.040855. PCT/ 1 BR2LS The 1naseesRitdnRecede a UDP
tannel | 8%"??@4%’ %?Igfre se{ arting a rcoadca_st session, .the content

_ provi dedadOTipabadidyden sent p BREmquest orihafle YR AGFeBARI SR a1y bandwi dt h
and trangm tti br oad | o BGied id dHidréiRinkAbty Whid gy ehe booki ng
system W%&gthﬁfec?%ée&%&%%np” u{ngl(r;dyﬁfg. Schedul e and BG i nf or mati on incl udes:
br oadcagtcestdusingtaibnayses’>s br oadcast duration and channel - group/ channel . This

| nf omat  on b0} ENG R T iy e Ty of the VRl

, 3 graphi cal “user interface ("Gél % of the MR

pr ef er akiays. ditephtively; aclsi 10 nsy BEreamagadde pvernt oifer 42l P FH IRy sessi on
that can be bl ayed. Mor f S oMk ifsthafichamb thgpos@sisi ons are
fil tereﬂecf"ge‘ﬁl’rs%?ygv? anﬁg)uc%%:sg%%%es t hat gre i ntended for, subscribed to
by; or \sfinkinRationctesadiedacted@2sadhpy athgshold- 10 gi ven end user. Announcenents

are |isted by the GHRNNker i 15 cdthleled Ba MRS dgfabin24 which

20  manages play-out of the streaming data to an output port for display to the end-user of client
- machine 31. In some circumstances, play-out may be via an additional interface, such as a
DDE interface, Excel (TM), etc. Real-time data interface 124 is connected to a real-time
O database 126 which may temporarily store the received streaming data during play-out.
| Client machine 31 may further be provided with several software tools, including an
25 HTTP or web browser such as a media surfer (TM) 128 and internet explorer (TM) 130, to
aid the end-user in navigating the received files and streaming data.
The objects to be bioadcast may be compressed prior to transmission and scheduled
 for broadcast in accordance with their bandwidth requirements in compressed form.
Decompression is performed by client machine 31 when it receives the broadcast, thus

30  permitting media objects fo be broadcast in compressed form in a manner transpa;ent to the

" end-user of client machine 31,
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broadcast. By sel ecting a BG announcenent (e.g., using a nouse connected to
the client nmachine 31 or other input device), a UDP tunnelApry28@&si on is
started, which receives and processes CDWP packets and forwards

pl ayer-conpati ble streans to the player. At the scheduled start tinme, the
content provider 10 starts the data stream 15 transm ssion. To view the
content, the end user starts his or her player at the client machine 31.
The pl ayerweaw4isss run from the sanme conputer 31 that PCUR2A4E MRl or on a
different conputer. Either way, the player receives the data streamfrom
the content provider if it has been configured to receive data on the

addr esses/ thém&mbemmtspﬂendwRUDthqﬂﬁ@ﬁ@%WeStﬂ'tmm?adﬁﬁh start a player

by selectin %%W QU of the 20 MRL
Such i rﬁ'ﬂﬁ’?’%ﬂ’ ‘@Heﬂtﬁﬁdgﬁ{q e iy a%%ﬁ%%daﬂfég%g machi ne can be
| accorrplbaﬁchadthlaydmwmbsw@ﬂtgwée@ﬁﬁ gihehoting SySE My | ¢ cast

address o) a cﬁﬁf‘oﬂu ﬁlﬂ&@%@ﬁ@&tm@n can incl ude
mul ti pI@ﬂg’f”th;{h%wmgmeh@ Ft@h@%&goo I N iﬁ% ¢ band WI dt gﬁﬁj(gl ing results
frons mlbrbadpdsedmmgn aidch@a@lwﬂcm Thl%nfoana&@ﬁﬁ Bansk R9|ﬂ%f 0 25 that
relate | e AIRBI DfhaphRabisiiterfdcd t he exenpl ary
enbodi réon‘f"ﬁif’ bé;ﬂ%ﬁﬁl eve gﬁ appl i catlon reS| gnt at the content
provi de(r‘GEI”aoftmm pm@rablnmsplm a@uagletBQ?aeﬂm H¥%M (and

~opti Onaik}ﬂé)égﬁ% 84 Otﬁé%'bﬁ‘sthdcﬁ:ﬁééelm&@ar@ﬁﬁéfbdtoaﬁplamﬁr uctor to
book on he  of rea assoclated with a_ sin e e | gar ni ng session.
Thi s apthmma&memsthatmﬁl@nﬁeé@rﬁybﬂﬁ@?@ltﬁblégr‘%}% g e 40 ("SM)
manages .t he 1i9%d aﬁn&bﬁatmlﬁmbdmgmbt the session to
gd?g e@g g&“gstg} T‘?%a‘ﬁ?%{s%g 1OSM)‘Z%Gautorrat es the ‘g p%ﬁof mul ti pl e,

[ at e@m@@@@b@t@g aBﬁépmﬂa‘ie@e’%(ﬁiéo“SH’ﬁ&m&HﬁlcﬁmﬁF tﬁﬁg’) a single
‘teachin UDEnnelilaedRAdistA6, Waiokwtdid atdo be booked can -
be read‘gf%m%ﬂgﬁbﬂf;@ﬁh%%%g%m 03/ 84 855 PCT/ | B02/ 04404 determ.ned for
mul ti plﬁoq@mséﬁh@ma@ﬁssndrf@w@sﬂﬂqfﬁwmpyﬁ?@é‘ﬁﬂ?w Y8aKkbps. Four schedul es
ordinarily %&géi’] N EBRAeBt prévitle £ ) faﬁéth&bﬂaﬁtﬁsrﬂem i ve audi o streans
and one for%ttﬁlé313 gtmt'st"tﬁ%lee’am Both shar edS a ri vaq?}glgba vm dth can be
used5 Qmansissiot E‘emew&il?@ont@élﬂéﬁfp‘bﬁ%m@ﬁé‘r 5 the static

cont ent I b?ﬁ@#&@tﬁemmnbemfﬁreﬂf streans i s not
e %Idsﬁ,ﬁﬁg*’? | be TR fRonCRE Rk cothfifer

varies fromgne to t hu ndw dth required
f or' t hecosipntgt. Eithenwayi thy davercreesives BafldaFiTae M%B‘E%Gé?‘@?”ir?‘ﬁgg "§ onI y the total
bandwi dlgegn Qo%??lﬁ‘gi 0 r&ei PG Wﬁe&i&%aﬁ &t in CheQORE Mﬁsqﬁﬁ'&’!ﬂﬂg aconmput ed. The

OSM 40 I'ze oneo the followi ng altern q €Syl QuidLess the
bandwi dser can start a player by selecting a BG session announcement m the

20 MRI Such integration between the MRI and a player on 2 local machine can be
accomplished by mapping specific announcements with the [P multicast address and port of

that player. N
C‘} Because a broadcast session can include multiple streams, a simplified booking and

bandwidth scheduling results from multiplexing all data streams from a content provider 10
25  that relate to a single session (e.g., a teaching session). In the exemplary embodiment, this is
achieved with an application resident at the content provider’s compufer 19 that is builf upon
the booking system (and optionally part of the CEC software itself) to permit an instructor to
book once all of the streams associated with a single e-learning session. This application,
- referred to herein as a2 One Session Module 40 (“OSM”) manages the actions required by the
30 - CMC 20 to transport the session to end users. Specifically, the OSM 40 automates the
. -booking of multiple, related streams (e.g., separate video and audio streams) in a single
teaching session. On the one hand, the required bandwidth to be booked can be readily
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performance puzzle: 10 1) A schedul e can be booked for each static content
'stream The UTP broadcaster 22 nonitors all of the ports 4A@ll 288 have a
static content stream (e.g., twelve). 2) A schedule can be booked for one
of the static content streans, and multiplex all streans into a single
streamusing a nmultiplexer 42 at the content provider 10 or at the CMC 20,
I f desired, ahead of the UTP broadcaster. As shown in Fig. 2, the UTP

br oadcast VO P455 npnitors the nul tipl exed stream on PETB¥HM bed port and,
when this data is received, a de- nultiplexer 44 resident within or

associated with the MR 46 can provi de de-pul tipl.ex streans to a player
48 for ﬁt@y@é@fmﬁwﬁﬁqo%*w&h%’ww Wﬁ@%ﬂpﬁ'ﬁgoﬁicpegﬁlgsprobl ens in
view of .t &8 latetidomed! Bf Rbls, dted T théw@spattve mlicsidemay add omefbrtthe| exi ng process.
The latency “effect 1s not pr esent,l% %e)ll&i eveg&to %{e %lu Q’ 2ilgs the content
i s st at ivideo siream.Bojh shated srcprivatebandwist canfpmseds O UR PHET, % AOUIE Jon pl ayback
E) 0 r]?fS“B{e% 2 ?@ge ﬁ%&%c%ﬁt&ﬁ%&ﬁ%tﬂﬁ&%pﬁﬁmb?m@mm@w Fpt may al so
e offset by perfafnance |nprovenents e to jhe. redu . i st eni ng
_threédsof@&%mﬁéé‘ﬁﬁ?‘ﬁl@é“ﬂ’l?gﬁf‘@“ HWQ%FIP’?@#@“’&G}?‘?@%%%@%%F streans. The
MR 46 g QeRinRSmiiplan SkASRMRBI b dheimindrind sulp the et basiiviit noaded t hese
announcenent s are handl ed b%’ga@ﬁe BG hapdl er 49 within or associated with the

MR 46 iteacenngaqdate restatigipanion PHPE*Dr oadcast 25 guide to the end user.
The OSM 40 cpp od&f 40'@n atilsk B of R folloaingabemailvés to fldreavité rdwidiieo, and static
content streanms that are created with or associated with a single |earning
sessi on PeERPACHPEZRNf or mati on -can be passed to the UTP broadcaster 22. In
thi soway, thg Beliehilocmmt beukedieragenatocomtansiehe. e Widyoddisidr 220 t he
gijor enmenti onéd 09/ 738, QOFﬁgtent apg)l ig tioree b%gﬁe only one 30 booking is
1 equitioritprs Al ¢f iy pABS B cPHVeH TS SOWBEYHR CR57 " Pve session recording, a
session can dyedglcivesade bevkefr disef the staticregntent stecoiis gad malbplenadl y (very
reliable j

or .cached content deliyery configurati ' nche MR 46
st or es 5&%@%4%4&%6@9@%‘5%&%%%?%ﬁ%ﬁ%i?ﬁﬂgss| on file on a
hard di sl ifdesitiihiEad AR ITPORddattera AS giwinfin Bigl 2, the BXIP broademtérd2f i | e can be
accessed and viewed at, any tine usi he' pl ayer \éﬂﬁﬁl I ng package
del i Wer ynopites; the gltiplexed;s mwﬁg?ﬁoﬁﬁﬂ@ﬁ@ﬁ?ﬁgs%é&ﬂ%n | g%iéi nitially
r ecor de ghyipleters kiderk Wath@B hsduiater it HBMRIUG carcpveddd desnvdtiph®ed r ansni ssi on,
booki.ng thé + 5 necessar andw.dt h .and ovi dj ' i.0n using the
booki ng 3%%?%%%@?&%’5%%%@?“@&%%8{?3 eﬁﬁ'%%%ﬁ?%&%@% i(‘)ln i ncl udes the
file brQfdeatk 128nay intrbdub® byfiid multiplaing/deasitiplixing process. 'I&lhlﬂtméi - group/ channel
AN € £t presrity bt S i gTR blT 5l 515 £l ) BB} B

20  addressed by the player upon playback to restore synchronization with_ other streams. Any

" latency effect may also be offset by performance improvements due to the reduction in
listening threads that need to be run to monitor multiple static-content streams. The MRI 46
(\' receives BG announcements for each single session, and these announcements are handled by
a BG handler 49 within 61* associated with the MRI 46 in order to be displayed in a broadcast .
25  guide to the end user. |
" The OSM 40 can define a single stream for all the audio, video, and static content
streams that are created with or associated with a 'single fearning session, and this information
can be passed to the UTP broadcaster 22. In this way, the BG information management can
be as described in the aforementioned 09/738,390 patent application because only one
30  booking is be required o broadeast the entire session. |
' For live session recording, a session can be delivered to end users using a package

' delivery (very reliable) or cached content delivery confignration in which the MRY 46 stores
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identifies the type of nedia so that the media objects can be processed and
so that the appropriate player can be | aunched at the cl idofwril @8@hi ne 31.
As noted above, the player can 10 be started by selecting a BG session
announcenent displayed in the QU of the MRI. This file is then upl oaded
to the CMC 20 for broadcast to the machines having the MIIls 46. The M
QJ preferably displays one BG announcenent for each recorded session file.
Announcengyy é/ofmss be | i sted by the channel used to bpeoemaexmitdeach session.
The machine having the MRI 46 receives the file and stores it on the hard
disk in a pre-configured location. 15 Once the file is stored on that

machi Nepe sBdioR itk dnSbard disk omdthen exposiipryin 4 specified locatipn: (This Pacaybs 48 by
selecting the related BG ann or by accessing the repository

di r ect |wqew4a@wmeﬁ“%%“ﬂﬁﬁé”%?%§% that the MRl 46 can be resident on a

di fferent nynbi mshgiphkagedevenl (BD)Efor #@rded sepsions, ieaingESSMF 46 is a | ocal
area netwark seryer or.edge- qf - VEPD trankRizi6h, BodRing e del i very
(ccD) daifallydesy qaoﬁ?%’efﬁ? gtreafpl | esy%&%?ﬂg&l\%‘ﬁ 46 1 f fhﬁg MIE/E 20 type of
the § i |l Rc@RAMWIOH aidyrovidingB@ indornssion wsingjthe beoking AysicE P BEH¥L ogni zed by a
e b Ol st i S by YRR 1ol @b fepbivaichdcr osof

Corporaﬁp?‘f?n a teaching session is recorged.in a file, and
the CONfuRMibn, Bliaane] geip/ditmest iddild sizs. Inperefsopd embodimens Sie &Y OB ng t he
necessary .bandwi dth a ' BEib ook B4 SHdcedd@ ka0 iantge Syst emr agai n, as
previ odd E%?@%%ZH‘?MWS%E@E‘%?{@’@Q onﬂ?‘izl e is uploaded to the CMC 20
for br apgepe flayedin béleunvbedat thedlientanrching3L: s noif Bboxs LePET#®  Gul di spl ays
a BG announcgnent for §ibPR ifd G of e MRIATROUNCENMENt S bei ng
gi;sl(bd bgytagt Y@%ﬁﬁ'ﬂ%?%@é@%éﬁgroa cffgt éach se_ssoio E,{},? sers access

. previ OLméigtue&@plbﬂieditosmmﬂ&foabmaicwW@'m@@n%ha%@eF’Nﬁ ®related BG

annoUNGEEaty ook, A5583 0 bABul8RAF ik Bl rdbtBRdm SBDe di soussi on above

gener al el'Tvery nmechani smthat nulti C%Et s 30 content to MRIs
46 t0 aAesictnmtsan b listed b theshasnel uaeth to tropdeast Gaghsefsonn SR MY i t ed. | nst ead,
intelligent caghi . : harll BERH: ofpRe-doufifuraldadatidno a net wor k
edge s 5@63@8452%%%&%@%%%6%9?Eﬁtrhgfgarence ato Fi%(iﬁ?r -13 4 April 2006
WO 98/ 08 fife SRGT £t iDat4fdhing;, ap end user ¢apsithen prsd the Y VARYR B { he

1 he e B A Bat e A o e end user
machi n eife udderdidvd thahthe MRIé@ pade reaiéquplagy@'ffgtegggac%q ee@?y!eli' {82??3/ the
el 9SG oo b sl fesgismloaadon) p ox el 0 2 purber of
about the nenserénigbddiney EICD) Thcbeiuerdd ﬁqﬁg@,ﬂl%éﬁ@%@g‘y E&pmes mul ti medi a
seryj ces 19,3 Ul iRl GiekoRba GhehiBf oskiSidah BE fockbicbirbyi s Welriopact i ve
| (e.g., Intemet Explorer available from the Microsoft Corporation). In this mode, a teaching '
- session is recorded in a file, and the content provider 10 schedules the CCD transmission,
O booking the necessary bandwidth and BG information using the booking systent, agai, as:
previously described. The teaching session file is uploaded to th_e CMC 20 for broadcast to
25  the machines hosting the MRIs 46. The MRI GUI displays a BG announcement for each
recorded session file, with announcements being listed by the channe} used to broadcast each
session. End users access pfeviously recorded sessions at a player 48 by selecting the related
BG announcement or by accessing the repository directly. _
The discussion above generally concerned a delivery mechanism that multicasts
30 | content to MRIs 46 to 2 desktop machine; however, the invepﬁon is not so ljmite«:lf Instead,
‘intélligent caching technology can be utilized to multicast to a network edge server, a3

described next with reference to Fig. 3.
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pl ayers 48. Anmpong the services provided by the intelligent cache 50 is the
caching of nultinedia content, caching of guaranteed contéefprl 2006 eani ng
managenent, broadcast guide forwarding, |ocal end user admnistration and
interfacing to the CMC 20 to end-user 10 subscription information. The
intelligent cache 50 preferably has the MRl executing therein so that

mul ticastin can be processed at the cache and term nates at that nachine.
End users Waéi" MU ess. the cache need only have a sEFUHSFAM ayer to
retrieve the content provi der's streans. Preferably, the intelligent cache

conprises th . Q;gﬂgg ration, 15

Zug, Sw tzerﬁ;égh%/%d%hgégl g usgﬂgbto na agéentgf:a%%gﬁgﬁi%ﬂgﬁ%@%ﬁi@and store all

br oadcas$o hash&nmmawm'ﬂnﬁlowmﬂm@unﬂdtawmtenbbemthe%%@ &eeadiser antial ly as

descri bed bo b L s, their
b5l PR e 4. Work HRGRpY B BLAeR

schedul i ¥ arrangenent, however, the MA
nmodul e oé;tumhdaatlthemuwbrk@dgﬁtprwam#ea@Onhﬂewf@ﬂdﬂ@éfs@ml%&@mﬁgﬂm%ht ai ni ng

ori g| t{l}hl%&lo?ﬁl 5 I d&%&ekpaﬁgmmgh@m announcenent s
to rough a por page users, by nmeans of a-conventional
Vieb br omprendesamﬁwélaserheesp@amalhplmef@ﬁén@@@éﬁl dpdeg resPEcti¥@ s s on
announcenent s EcackS03 Bkt gul ti cast has
term natRe eést%t%% | é Eﬁhgzdc gérllldcagat a trans}PIZgr thereafter is in

a for natmummpé.wduteat,mh%@ﬂwﬂmt@?@nmsﬁwﬂ%@@w%ﬁw fit machi nes 31
do not " B focal b EudF b hidQ on%uiﬁ%%@mmwga&ﬁm%w ew mul ti cast
content Trom ?%‘ue content provider 10. Any selection nmade fromthe portal
page 1¢ ausbsriptica infamatiorf or war d presentation streans to the requesting

| ayer . A””O‘iﬂgﬂgﬁilg&ﬁ e @Eﬁ@x%wﬁism&uaﬁg E666 56 th@ nelhRREsE S can be

presented in‘a I ews, 1ncluding video on demapnd (:VoD') and
stream n@nbsp@mmmm@@ewwlaﬁhﬁ@aaﬁiwe Epdpsersithahacsst W rEhs ¢ abs 102,

104 10 SShod Gty REL WEREIL HERE 0 bAUR the/oBiiedt Rx\éeld&”ﬁh'&nﬁgPﬁ&%lyptﬂ& the portal

page 100 Tequ er viewin

the MA portal page displays a -14
4 April REURent WEhORHPHFEES m%gbﬁmlﬁﬂd%@f%ﬁgﬂm{ “1%8’% each teaching
Sessgcasgﬁ‘w&&%ﬁ& o&a@g@fe@&h&ﬁinﬂﬁfo@&s&iﬂsﬁo?@aﬂbﬁda&we' used in the

br oa ser can sel ect BG announcenent in the portal page 100 using -
a st andasessiommput device (e. g.; a m)use) and cause a | ocal presentation

pl ayer to st (Rh B I ParRbEADRMEY os BeltoE Qe G @hetto T eCel Ve on
the | P addre?i1 and” port us%c?ogi/l A(%’Wmch t he %46 IS
. thetypes and number streams, their sc edulmg bookmg and broadcasting.
arrangement, however, the MA module of the intelligent cache 50 receives CDMP packets
20  containing original presentation streams, and provides teaching session announcements to

end users through a portal page. End users, by means of a conventional Web browser, access

the portal page and select specific session announcements, as desired. This is possible
O because the multicast has terminated at the inteltigent cache 50, and data transfer thereafter is
' in a format compatible with the player 48 and so individual client machines 31 do not require
25  the MRI 46 (or MA module) to access and view multicast content from the content provider
10. Any selection made from the portal page causes the MA to forward prescntaﬁongtreams

+

to the requesting player. ,
 Anpouncements of content broadeasts on specific channels can be presented in a

variety of views, including video on demand (“VoD") and streaming. Fig. 4 provides a portal
30 | page 100 with exemplary tabs 102, 104 to select between these views. For live training
sessions, the portal page 100 requires a further view in which the MA portal page d13p1ays a
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forwarding the streans. This is nade posstble by changing the player's
configuration, as described above. Integrating control of4Apréd2pd&yer 48
into the portal page 100 provides an additional advantage of allow ng the
end user to click-start playback. If a live session has been recorded in a
file, the broadcast platformof the present 10 invention can deliver that
file inareliable way through the PD system (The file can be delivered
_to the CM3v80s3/mol3s ni strator using a nunber of el ectr earaBopvwtdsocol s,
including electronic mai.l protocol.) Specifically, a teachi ng session is
recorded in a file. Next, the content provider schedul he PD

t ransmi MﬂmounbmmhtsfotdaélhaMSmmﬂ Boneyndemenis arg prgferalydi 'éY % BG i nformation

usi ng th ok| n ?Xxﬁ%%}. as descri bed above. Both the file and 15 BG
i nf or mat9 g?eg upl 0a to the CMC for broadcast, to The Me cont ai ni ng
t he teach| ngusaemmdmtaBGraem@hmnta'l the pastabisen | Q0siRg 3 SERfA R A rodul e

(e.g. teI|| RO DIPEREstRD Bhe blahe ispRoviotdly i n a
pre- conf lE’Eiluer reﬁ%%%?@g%cé%se annannouncemanti} g@&ﬁhﬁgﬂfl | e received

inthe mecmﬂgm@mrmemtmadm@nmus erkhy thodA QB k 54ownl oad t he
file to- his or C PEe bn,48 or ot her
( 8’W§Ideg| caﬁrl on. %E@Fﬁﬁgbl%%éng%éﬂhﬁ oﬁﬁg’h}(ﬁ +

on-denn g ort al g hows a sel ectabl e
tab 106 debveibedabivagtegmting entolof n}wew?ewo ﬂm@ﬂﬂm sen‘i’g %a“dru ver that

2l Lo Ulifibded B .dépﬁ&h%ﬁgmeeﬁ%s&&&akkmmywl@w and retrieved from

st or age. view of the portal e céeh announcenent
contains a mhhvme@mmmglweﬂm %ttl%?rbéfti’d pgqt,tgmf?ﬁ er. The end user
can ;(f‘\ trd ﬁe}{f?cm cmec}eilwrgla% r&%ﬁ%y%uﬁlhh@kD@ﬂ;teﬂﬂ (Tiiﬁlémnbuncenent Wi th

rl: 1le e player 48 or_. _ 25 anot he | nt application.
e pres@htaqdmﬂbﬂﬁmolaémﬁ@m’éﬁﬁ@ﬁ’q?f E?Stfﬂ‘?@d’f‘?t%ci’? our integration
scenari 03& p%o ﬁ&ﬁn@i%ﬁ&iﬂsﬁ&&ﬁﬁdaﬂ@dﬁcﬁadcast pl atform
descri be tr%ov

scenarl 05 differ_ from one r t he way
ond usorauiasgwsertsisdrioy bt REROn pogkdbr G CROHT 2 Fi o 6

i |l ust r%&gwgﬁgewaﬁoﬂlﬂmwe%oﬁ:g'swmﬁs dcLaibed 4bgvd. Bolhibefdeandt directly to
a client es ut er having a %gr 48 _and MRl 46 software

execls | ri@hfwn@nﬂcmpb@edﬁ%(ﬁhdﬁ@@@éw Ehe il oniREiS g t he har dwar e

kh t\Wa2he3/ 040855
BCT! | Bod PO G Ry R Bt e 8 B eyl o

streans and fi xed content are schedul ed oked, upl oaded
and broa&m:mdtstorpdanaﬁlsrsmelaﬂf% enfiggredeRn Eﬁﬁpﬁﬁsﬁdm“ﬁﬁéﬁ’?g’ and CMC 20
(i ncl Ud' ?cé?&eﬁ%@fﬁ@ﬁev?&tﬁéﬂéﬁ%eh@ﬂ l'méeudﬁllﬁércitﬁhinhhwﬂbadehﬂ deskt ops.

The broa cast 1s a nulticast transm ssmq | s not . otherw se
file to his or her machine 31 and view it with the player Soro er on—demandapp

20 InFig 5, a portal page 100" shows a sclectable tab 106 that brings to front the MA view.
, The MA includes a driver that allows the file to be referenced from the MA view and
retrieved from storage. Within the MA view of the portal page 100", the BG anncuncement
O contains a URL referencing the file stored on the file server. The end user can retrieve the file -
simply just by clicking on the announcement, with the file being played by the player 48 or
25  another client applcation.

The present invention is now described in connection with four integration scenarios,
each of which makes use of the CEC and CMC broadcast platform described above. The
scenarios differ from one another in the way end-users access live or on-demand training
sessions.

30 Fig. 6 illustrates a scenario in which a live e-learning is broadcast directly to a client
| desktop computer 31 having a player 48 and MRI 46 sofiware executing thercon. Live

‘ trammg sessions are created using the hardware components 12-18, described above. Live
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conpatible wth typical players 48, or the original streans provided by the
content provider 5 10. However, on the client side, the MAAXNE20@Eei ves
live AV-streans and fixed content, unwaps theminto an understandable
format, and nakes these streans available to a client application such as
the player 48. Recipients access |live sessions through an MRl 46, e.g., by
clicking on a session announcenent within an MRl Broadcast CGuide viewer. A
user name WaAHMBEsword can be required to sel ect andX3fBBO#Y4 t he session.
10 Fig. 7 illustrates a scenario in which |ive and on-denand sessions are
broadcast directly to client desktop. ,Thjs_ scenari,o errf)it | ] ve sessions
to be resVsuhans grntent grgechedyled & P ﬁd‘%én ¢ &’ﬂ 5%‘1%% or on-demand

vi ewi ng | YERinG R (R0 andE S 20 (ificlu QPG tRaicssrd 246400 OMC kemeh server are
distrib éeﬁ(:?{:h\lllgda t Iélgbr oadcast _pl atfggm directl 0, | .46. These

; ) .an
sessi ons26} terihezdiensdeskpa sThe bropdrast is ganulticast ransgyission fhatgaot RFTE a5 package
del.ivery mégjbg%ﬁﬁﬁy%@pﬁ@rﬁﬂ&ﬂﬁ%ﬁgﬁﬂ s@OmE provided ahsdontas providenn MR

il de Vi wer [ '

br oadcas _or other —application By either clicking on the
sessi Bn, wnﬁiown@emﬁhechw@ﬁ%@ﬂ@ﬁé%@&@%&%‘&%% &1 Dy selecting the
start fi WE %é:ﬁ%ﬁ@&l LliErstGhdaBip Fora aeld fliakds flivsd shg@isnoailbtopatientcan be

I t

presente “whi ¢ he user enters a user nane and.p to start the
vi ewi ng welicstiasuch a5ithe NaYeR (it Bodiadiaptesting sgEe ﬁ?ﬁ?‘éﬂ%’%ﬁﬁ%he MRl 46.
20 1 n t NG SHEOAT deSidRanfthubemSnt withid én MBS BreaticasteGuilelyieorad daser namet he MA and are

then forwarded to client deskt 08( nqchthﬁnes.. By broadcasting |live sessions
to a MA ndpesswend gan bemenuired tp s5eckantyPr Play 8 5891%M st enabl ed LAN, there is no
need 50 inst glgl 7 fiiGrabdyh §@n 10 i WictOlive @nd orsdetipskdenipns srelrbidosst  Agai n, users

ccess live sessions through the MA portal e 10 ' ..Lhe scenario
(§ Fi g. directhyto elisphdraktan SisSrROangPEHis ﬁﬁcéﬁ?’{g?’g”ef%‘%@%%?%éflgﬁgon afile 25
server andiAown b atlefavhilabR! fhronidernad Mot b3 h given tddebar. Seggect i ve deskt ops.
This scenari o can be depl oyed i,n enyirqnnent L th.. ' LAN

i nfrast rigeordsd and %@‘b‘%?e‘iﬁ”%"eaé%‘gﬁpé‘wg?”é‘ tﬂe&%@afpé#omg%%ﬁ%%}ﬁ%p oaded,

br Oadcasgﬁ. ke SdsQb R be IGREH dike atdachessonttistdeliveryer spackagesielivery. gger

on-demand sessions through the VA port a 0Q ' licking on the -
sessildn UsersripnAledpaqeess i WQW@F%%%%ﬁcﬁéwp%ﬁ%&?ﬁéh%ogi n web page

g f\ﬁr the dﬁ;@ﬁ&ﬁ&ﬁ@g&ﬂh&%ﬁ&ﬁiﬁ?ﬁ%ﬁ@ﬁsﬂ mﬁomemﬁnfinadl\mbmﬂdctsegl;i@%t ering User ,
me and Passwor d on-demand, session i u server to
client dﬁ’@ﬂkﬁ‘@iﬁyWmmw,ﬂ%@ﬁpg’@ﬁﬁﬁﬁB?gg]ﬁe?%ﬁ’ge“%ﬁ%ggéescf%%ed t hr ough t he
on- dem%tm@h%mgﬁé%ﬁ@ aiRSiiadlelafdip@swdardie stititeniewibgsdssiop. This scenario

-16 4 'l 2006 WO 03/ 040855, PCT/ 04404
ApThe viewing session can be activated within the !I\«EQ[%

20 Tn the scenario of Fig. 8, live sessions are broadcast to the MA. and are then forwarded

to client desktop machines. By broadcasting live sessions to a MA located at the entrance of
a multicast enabled LAN, there is no need to install the MRY 46 on the client’s desktop
O machine. Again, users access live sessions through the MA portal page 100, 100"
| In the scenario of Fig. 9, on-demand sessions are broadeast to the MA, stored on a file
55 server and downloaded to client machines 31 at their respective desktops. This scenario can
be deployed in environments with a unicast LAN infrastructure. Recorded sessions are
scheduled, booked, uploaded, broadcast and stored as described above. Users/recipients
" trigger on-demand sessions through the MA portal page 100, 100". By clicking on the session
announcement within MA Broadcast Guide Viewer the login web page for the selected onf
30 demand session is opened up. After entering User Name and Password on-demand session is
pulled down from file sérver to client desktop, Eventually, an on-demand session can be

o stared through the on-demand client application installed on the client desktop. This scenario
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i nproves the distribution of teaching on-demand sessions significantly
since FTP downl oads through the Internet are now obsol et et Al 2806 he _
integration of e-learning products into the CEC/ CMC broadcast platform a
subscri pti on managenent system (SMS) enabl es individual end users and
specified groups of 5 end users to be targeted, for exanple, for internal
communi cation and training purposes. The integration should enable

ent er pri sewobgoessport user data froman SMS (e.g. usecTmmameudod P- or

MAC- address of client desktop, etc.) into a players' 48 user nanagenent
system Consequently, recipients of teaching sessions only have to be
registehqﬂmmmmnﬁﬂﬁmnbhyfﬁﬂﬁh@ewﬂﬂnmwﬁwﬂmmsmwg@ﬁgﬁﬂ%ﬁFT% 95 ng reci pients

for a teachin i i n: 10 Step 1: Enter user data into an SMS Step
ik B 1RG0 bR ok SoskiB

2: Crea groups of recipients for teaching sessions Step 3:
Sel ect a gr oWith thé integraticivis efleaming pedaets infodhe GRZEMEprosdeastipbHo®h 8p 4: Export

Syst om HSptfindeniollsJu 8 G bRokE AT Aot B A g e e abi I 11

System ase e scenarios of Figs. 8 an 8’8‘? the ability
y

to t&r gedd sers wrbe takgeted domaxpmple for dirteras) goremunicationand fruping BUTRASESe to a
speci fig¢,indVvi rise€to SRR } _@&er Mine, by t he
respect &eﬁlﬂﬁ’%&ﬁ%@ f&gss _of% an Mé&,a%al‘&ﬁﬁt%sgﬁ?ggr ed inteo a SMs.
Cons e qu diaQ-address of ckentidsskten; el infoee Rlayers Bserappagemen SSEEY, el ati onshi p

bet ween | tg;yrea %@aﬁﬁgﬁ&ﬂ SESuH DS 0 SeptshfediofdeOiamBlyiiMaast ored in an
SMVB. Ho%@giu?ﬁ ’ ce?l%t??\fft evel _o%‘o iﬂ rect 20 gIg,r guping is still provided
si nce ofMS. Thypredess of identifyingreaivighty for Higeling eFaIRs 1§03 specific MA.  Thus, as

desgpi bed a q,m&%ﬁ@&gﬁlﬂ;mismsenti on permts the nmerging and transnission
@;‘}a wi de variety of both static and dynanic audio,. video, and data objects
i a manner Stapd Crepte within awSME gropns|of pgigients f65 £acungsessi 8™ aet ers and regul ati on

of . the end- u§erBSsERADLEH Withid MEEToY SspebifiGrohdhtseribd ed material . 25 Wile the
i nvention has been described in conjunctjon with gln jﬁenpl ary enbodi nment
t her eof , nurtapduBrpartnesdersersata of tisgroup todhs coptent PIYHERAPat i ons wil | be

apparen Ihesgnskilled in the art in light of the foregoing description
al |l of ma%ﬁmargﬁto be considered. in light qf the clai set forth bel ow

17 14 Apri | NegoBt e eewsmios eidiss b Sotha shilie ptipiyat A
conput e i nnt SRRRL SRS SRMs fifktkily tABRkif0 hibaRkRAoRR/sapenal. Byt wor k, the
using an MA, only the respectiire IP- or MAC-address of an MA will be entered into a SMS.
Consequently, it is not possible to constitute a direct relationship between recipients of
teaching sessions and the information stored in an SMS. Howevér, a certain level of indirect
20  grouping is still provided since only certain recipients will have access to a specific MA.
4 Thus, as described above, the present invention permits the merging and transmission
, of a wide variety of both static and dynamic audio, video, and data objects in a manner that
(:} provides control over broadcast parameters and regulation of the end-users enabled to receive
the transmitted material. '
25 While the invention has been described in conjunction with an exemplary
embodiment thereof, numerous alternatives, modifications, and variations will be apparent to

those skilled in the art in light of the foregoing description all of which are to be considered
in light of the claims set forth below.
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content having been configured into a digital format conpatible with a

" player ~that operates on a particular nmachi ne connect abl e 4 #prili280Get wor k,
conprising 5 the steps of a) before starting a broadcast session,
transmtting an announcenent containing control information concerning the
br oadcast session across the network, the control information permtting
controlled reception of the <configured content and including a start-tine;
10 b) encwoshamsssng the configured content into a foPOEIBIYIAEKE supports
mul ticast distribution and controlled reception at particul ar nmachi nes on
the network; c) nulticasting across the network the configured content in
the end¥fdtmated format to a nultiplicity of machines in accordance with

the start 15 ti ”Rcbﬂfdt&dﬁﬂe&éhtédlﬁeﬂﬁﬁmamga&mmdacmshﬂ@wﬁrh,&he:ontr0|
C

information to selectively permt recepfion at particular ones of the
mul tiplicity of m@nﬁmgg@ﬁeomwwd#%ﬁ?wt%ﬂb‘éﬁmw%&t t he
particul ar machi pgSpuhes Gypattitelar Mabhink 6asiéctsble ¢ fienaneRdmbadigd content is

conpatible with the players on the 20 particular machines. 2. The nethod
of claim 1, wher®ppieRsio€ di gital format conpatible with the player *is a

uni cast packet fgr mateBRuAtIEa®dAddaiBestibi RainittiCapAbuddenag t he confi gured
content conprises incl Udiqtﬁ)g cast_p%%l%et format for %hhe within a
|

ng. t he yni
mul ti cast packet %n control informptinn capoerojng the, broadgast Spssiop agrgpaing: o ' ¢

encapsul at i ng t hgswaRithdidhes infSaRtieJerndfipsintelied eneptioh bithg a packet to the
configured content. 4. The gg&hod,of clal.m 3, wherein the engrafted packet
consists of a hegwfgured cgntentigad Welpdipge FHPS M 1 wherein steps d) and e)

ar e jper f or med byt%)a Mgl Iaﬁ@%?ﬂycdnﬁgﬁécf@ﬁﬁnt@teﬁ:%hﬂ@aomppdm particul ar
he nmethod .of claim1, wherej session

rachi nes. 30 6. ) . n the broadcas
@ca)lrrpri ses a mul tﬁnﬂlﬁ‘ﬁtWbW%a@m%Eﬁrgﬁp%r#@m@ﬁWm%s?Pett'?lod of claim i,
wherein the annoggpggrent is multicast. -18 4 April 2006 WO 03/040855

P11 802/ 04404 8" Thie oo o oL I, LR BaIoTCRTEN: 1 s

encapsulated format to a multiplicity of machines in accordance with the start-
15 : time included in the announcement;
d) using the control information to selectively permit reception at
particular ones of the multiplicity of machines, and
e) stripping the encapsulation at the particular machines whereby the
multicast of the encapsulated content is compatible with the players on the
20 " particular machines.
2. The method of claim 1, wherein the digital format compatible with the player
. is a unicast packet format and wherein the step of encapsulating the configured
O content comprises including the unicast packet format for the within a |
multicast packet.
235 3. The method of claim 1, wherein the step of encapsulating the configured
content comprises engrafiing a packet to the configured content.
4, The method of claim 3, wherein the engrafted packet consists of a header.
5. The method of claim 1, wherein steps d) and ¢) are performed by a media-
ready interface executing on the particular machines.

30 6. The method of claim 1, wherein the broadcast session comprises 2 multicast of*
| the configured content. _
7. The method of claim 1, wherein the announcement is multicast,
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“information. 9. The nethod of claim1l, wherein the announcenent conprises a
" subscription message that identifies an encapsul ati on prctAUdR0®hat is
enpl oyed in the 5 encapsul ating step. 10. The nethod of claim9, wherein

t he subscription nessage further includes a tinme and a channel on which a
broadcast session service will be broadcast. 11. The nmethod of claim9,
wherein the subscription nmessage further includes information necessary to
decrypt t heoosassscast transm ssion. 10 12. The net hogepisogbaism 1, wherein
the encapsul ated data is multiplexed prior to multicasting across the
network and demrul tipl exed at the particular machines. 13. The nethod of
claim1, incd.udi e mtthodod chaini bmdipreiy thspnupiingsmentincludesdroadeaskgtidei vity with an
end user by provkﬁ+rﬂﬂh&. back-channel return path to a content provider. 15
14. A conputer-inplenented system for tunneling content across a rietwork,
wher ei n' t he $ont éh@mﬁh@idﬁel@m b@lml‘plg@he@@hmmelﬁmlgisﬁsaﬂsulﬂseﬁm conpati bl e
with a player, @ﬂjéﬂz red to receive

t he confi gured cont e%étﬁdtprg%ﬁtgsa&%%é!rfﬁh p Ot‘é{:o%{h'éﬂ& Edrtggdcast t he
contént in a nul eicepsylatiggstspocol 20 across the netvvork the adm ni strator
o, 0B OFhAURS FBEH Gnerkif bl oo e gui de

br oadcast er confi o transmt announcenent cont al ni ng control

information concéﬂh@@@%ﬁl@aﬁé&hﬂb@e@ﬂtwwqwmbﬁsbsm’dﬁas%ubscr| bi ng
end-users thgt aﬁ‘ﬁexhélh&l%?ﬁbiﬂi?% 8h R6h Bedsd36 B ncridae control

information permtting controlled reception of the configured content and
i ncl udi ng a st ar infarinpton neagesany i) degryps e miplnast darpmissiogonf i gured to apply an

encaygsul at | o, t OTiEan ROPLLEH Riks 80 e SthpiRla s MuhlipfidSd b encapsul at ed

gbntent across t net wor k he machines of the subscrl bi ng end-users.
0

15. The systemﬂlﬁfﬂasblll%wﬁsﬁhe Wﬁdﬁﬂﬁlﬂ@lﬁmt@%ﬂ%whﬁﬂ%s further

configured t@ r dtohﬁaxﬁanfn'c %ﬂ §§ ififg m@Rlc@Aly Provi der,
transformthe 4 April 2006 WO’ 03 855 PCI/ | BO2 04404 confi gured cont ent

into UDP streammthwnémampﬁ@%ﬂt’ék'ﬁmm%’@ tprceteRt CDMP packets. 16.
The system of clﬁgoqﬂgﬁ further conprising a scheduling system di sposed at

15 14 A computer—nnpiemented system for tunneling content across a network,
wherein the content has been conﬁgured into a digital format compatxble with

a player, compn&ng
a network administrator configured to receive the configured content
from a content provider and to broadcast the content in a multicast protocol

20 across the network, the administrator comprising a pmgrammed machine
including:
(a)a broadcast guide broadeaster configured to transmit
O ' announcements containing control information concerning a broadeast session -
| to machines of subscribing end-users that are in communication with the
25 network, the conirol information permitting controiled t:eception of the
configured content and including a start-time; and
(b) a UTP broadeaster configured to apply an encapsulation to the
configured content and to multicast the encapsulated content across the |
network to the machines of the subscribing end-users. ’
30 15.  The system of claim 14, wherein the UTP broadcaster is further configured to
B | receive the configured content from the content provider, transform the |
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" the ‘cont ent provi der, the scheduling system scheduling the start time for 5
mul ticasting the encapsul ated content across the network tdoApii@00@ichi nes of
t he subscribing end-users. 17. The system of claim 16, wherein the
start-tine is scheduled in view of the required bandw dth of the content
streans. 18. The system of claim 14, wherein the network adm nistrator
conprises a 10 channel managenent center and wherein the content provider

~conpri ses Wp03pM&¥nel editing center. 19. The system BET/BIHMAM14, wherein
the UTP broadcaster has a prescribed IP address setting and a prescribed
port setting and r el e roadca ter el anfigured
content fromthe® P%Ptd{}tl% sgf’a"fsh@a S{aﬁglédjﬁ%treﬁs dress and at

t he prescribed p@]ﬂ!\ﬂ’lﬁﬂ;etsThe system of claim 14, wherein the confl gur ed
content incl Iural ects sel ec yp consi sting
of data file tlﬁ 3 ﬁ'?he&cméqnts’@%ﬁf h'fjcp“{ﬁ emalfpég%ﬁe syst em of
claim 14, wher ei metchﬁennﬁbvquhasthtduhmgsyaemscheinhmgihsw-ma@r channel
managemnment center t hat roa ha&S ived fromthe
cont €nt provi ders'méﬁﬁsg% 5@?‘8@%”%8 aﬁ?osq@e é’Y uar?sc% ing end-users
using the br oadc&&tmtgm‘hﬂgehd—mdcaster 22. The system of claim 14, wherein
t he machi nes ubs | bi end each have | cast -ready
interface an]JOt hgﬂ% 151 %BP %’ef?%’i“‘“s hgi]“?agénﬁae‘gﬁ##es are
connectable to tkmmrﬁﬂ)miwidtheﬁihbmhientetrmhe nul ticast-ready interface

recei ves st LRy % a er Dple the
particular p ayerrﬁ e'g‘fﬂcl&% H’t&hﬁ{ zqtﬁgﬁ%%orﬁ erei nP}? e machi nes have
one 1or nore pl aydmsnelmmigemdnmeeicmxﬂhémbiﬁlﬂlmniaﬂpmﬁmﬂommm zasts the
ncapsul at ed cont%b%ggég 30 network to the subscribing end-users.

0 4 April 2006" PCT/ | B02/ 04404 24. The system of claim 22,
V\/nerei n the Wul tirbmsteme%tﬂhmmm@efeaﬁbembmmﬂeateahasgmmpmb@tbm user interface

broadcast er 26, i il ing¥i AU RaaRAL i BN ARG RAtTE Ul d€
announcenents ar ECGZWG ﬂieagtﬁured content from the content provider at the prescribed IP
15 address and at the prescribed port,
20.  The system of claim 14, wherein the configured content includes plural media
objects selected from the group consisting of data files, streaming audio, and

. streaming video.
21.  ‘The system of claim 14, wherein the network administrator comprises a

20 channel management center kernel that manages broadcast requests received
from the content providers and communicates the broadeasts to subscribing
end-users using the broadcast guide' broadcaster. .
(f 22.  The system of claim 14, wherein the machines of the subscribing end-users
' each have a multicast-ready interface and the particular player, wherein the
25 machines are connectable to the network, and wherein the multicast-ready
interface receives CDMP streams and outputs streams that are compatible the
particular player. -
23.  The system of claim 22, wherein the machines have one or more players, and
‘wherein the UTP broadcaster multicasts the encapsulated content across the

30 ' network to the subscribing end-users.
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"5 in-the graphical user interface according to the broadcast channel on

. which the encapsulated content is to be nulticast across 4Aii280&ork. 26.
The system of claim 24, wherein the nmulticast-ready interface includes a
filter that displays the transmtted announcenents as a function of the
subscribing end-user. 10 27. The system of claim 26, wherein the filter
operates on the basis of subscription information. 28. The systemof claim
24, wher eiwp dshafs@r aphi cal user interface pernmits a pafighfidddod’ subscri bing
end-user to select one or nore nmulticasts of encapsul ated content using an
I nput device connected to that end-user's 15 machine. 29. The system of
clai m 14, fpd.t hdhe swtemof slaing22awherkin the multicestready interfece fnglidesaconf i gured to use
the control infqrngatl ' hlaﬁs‘ﬁﬁ@ ATy gadcaster to

sel ectively per W&%%ﬁﬁe%gﬁﬂﬂa}g%apsu at ggﬁocont eﬁ?ﬁaﬁrrul ticast by the
"UTP br oadcast er br20ca8@uiddbmadsgsterem of cl ai m 29, wherein the nulticast-ready
Interface ig.furth L 04N . RaRHE QSRS dbp content in
the nul ti cag% [ r’llthggram?’o%?na égﬁn%%l?f%l e V\nﬁméﬁglﬁgéer fhe, tyﬁgnsfornat i on
bei gy made by r duibe graghicaheser inletfags m&iﬂgﬁm@bfeﬂc@édlwi%\éﬁmw br oadcast er.
31. The system Qf .6l il ditent WICbER il BGbE BetiRcast er is configured to 25

mul ti pl ex the encapsulated content prior to nulticasti r'}a across the
network. 326 ATbesyemef clinpldewbmein e pulthetirepdyintedies ST 2¢0ft ent across a
network, the . Con gihebakiatnidlutchilembl 8 bulhdiorts saiiiatg bl e with a
pl ayer, conprising e steps of engrafting a packet to the configured
content, the pachkétsehaving control 30 information pernitting nulticast
di sig | but | 05, aCrgs g RERIRY kndlRne B8 EALA haapsiRaaion mul tipl ici ty
T Machi nes‘%onr@gte to the networ k;B rrul?icasti ng across the network the
onfigured cont éformefigget her with -21 4 April 2006 WO 03/ 040855
PCT/ 1 B2/ 04404 e ofieAdeEinhrdl REerthlib bblic ok iffrtiBpbiies: USing the
control informationm to selectively permt reception at, particul ar ones of
t he machi nes; arpdrticular subscribing end-user to select one or more multicasts of ‘

encapsulated content using an input device connected to that end-user’s

15 machine.
29.  The system of claim 14, further comprising a multicast-ready interface
- configured to use the control information provided by the broadcast guide
broadcaster to selectively permit reception of the encapsulated content
multicast by the UTP broadoaster. |
20 30,  The system of claim 29, wherein the multicast-ready interface is further
' configured to transform the encapsulated content in the multicast into a format
: compatible with a player, the transformation being made by removing the
(\; _ encapsulation provided bythe UTP broadcaster.
_ 31.  The system of claim 14, wherein the UTP broadcaster is configured to
25 , multiplex the encapsulated content prior to multicasting across the network.
32. A computer-implemented method for tmneling content across a network, the
’ content having a digital format that is compatible with a player, comprising
the steps of: _
engrafting a pécket to the configured content, the packet having control
30 information permitting multicast distribution across the network and
| | controlled reception at 2 multiplicity of machines connected to the network;
* multicasting across the network the configured content togeiher with
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‘stripping the engrafted packet fromthe nmulticast transm ssion, 5 whereby

the nmul ticast provides to the particular nmachi nes the cond Agtitr2ede cont ent
in a format that is conpatible with the player. 33. The nmethod of claim 32,
wherein the digital format conpatible with the player is a unicast packet
format and wherein the step of engrafting the packet conprises including
t he uni cast packet format for the wthin a nmulticast 10 packet. 34. The
met hod of wobedess2, wherein the engrafted packet conecstmmefida header. 35.
The met hod of claim 32, wherein steps c¢) and d) are perfornmed by a nedi a-

ready interface executing on the particul ar machines. 36. The nethod of
clai m 32, wher ei rthelisadentodheradfiplicity piynachingfsmi t ted i n advance 15 of the step

of the multicast t 1 angdoShd Qftrd inférhRfond seledtivelyfaRnifREdpRsh £ cl ai m 36,
wherei n the announcenent” 1 ncludes broadcast guide information. 38. The

net hod of claim %mc%mnﬁﬁtﬁewmoﬁﬁcermnt conprises a subscription

nmessage that identifi Sispritk Iﬁgkegﬁmpfhgmﬁst&ﬁ%m& enpl oyed int hé
20 eggraftl ng step. 39. The met hod "of _ cl ai m 38, wherein the subscription

messade further incl uWbeseby thamuylicasprovidestn iopahowls MR e br oadcast sessi on
service will be brOadso%ﬁhued&Q:mtmﬁfofm&hﬁﬁswmp@hﬁemt@@epwrel n the

subscri ption_nessage rfher includes information n cessfg?éflto decrypt the

mul ticast t ré%sm'@éplﬁﬁ(’di@l@!&% Thereindg figitaliproal comppt ¥ t he

encapsul at ed dat gg 4 gnid¥btlphdkied ErkREandrhereinttis step BEérghaGRE tePgoksiCr 0SS t he
network. 42. The met hod of cl aim32, incl ud| nlg t he ad%@}J onal step of

permtting i nter"&’@t"i‘%ﬁ‘?ﬁm@wﬁtﬁe%" ﬁﬂ"kﬁ%fé‘imﬂbﬁ? 2hack- channel
retug path to apsgentent provider.

34.  Themethod of claim 32, wherein the engrafted packet consists of a header.
35.  The method of claim 32, wherein steps ¢) and d) are performed by a media-
ready interface executing on the particular machines.
36.  The method of claim 32, wherein an announcement is transmitted in advance
s of the step of the multicast transmission at step b). '
' 37. -Themethod of claim 36, wherein the announcement includes broadcast guide

information. |
| 38.  The method of claim 36, whetein the announcement comprises a subscription
message that identifies an encapsulation protocol that is employed in the
20 engrafting step.
39, The method of claim 38, wherein the subscription message further includes a
time and a channel on which a broﬁdcast session service will be broadcast.

C3 40.  The method of claim 36, wherein the subscription message further includes
information necessary to decrypt the multicast transmission.
25 41.  The method of claim 32, whetein the encapsulated data is multiplexed prior tor
multicasting across the network. |

42, The method of claim 32, including the additional step of permitting
interactivity with an end user by providing 2 back-channel return path to 2

content provider.
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