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"METHODS FOR MULTI CASTI NG CONTENT, " the entireties of which are hereby

i ncorporated by reference. Field of the Invention This inveAPil@l0fel ates to
met hods for tunneling and nulticasting content across a public network.
Background of the Invention There are a nunber of nedia players that are
avail able, commercially or otherwise, to playback streans of digital data.
Hi storically, players have been configured for peer-to-peer conmunications
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
usi ng user datagram protocols ("UDP') and the like, there remains a
growing interest in nulticasting streans  to many players at once and
traditional players argeisgodyroRMOECrHeasTINE cuTENeK! sting nul ticast
distribution schenes. The present invention satisfies this and ot her

needs. Summary of the Invention Exanple enbodi nents of the present

invention rel @h@§m&@@h@4ﬁ6@&ﬁ@&pmbmifﬂ@iﬁmmqirovmhﬁlo@pﬁdaﬁod&ﬂmem ng content
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i ncl udes irropbratet by tefegencelhe conflgured content is encapsulated into a
format that supports nulticast distribution and controlled reception at

particul ar machi nes. The configured content is nulticast across the network
in the eRpkpdfuhalngentiohormat to a nultiplicity of machines in accordance
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is used to selectivel y permt reception t particul"ar ones of

mul ti pli eétwgrk. of nmachi nes, and the encapsulation is stripped fromthe
mul ti cast transm ssion at the particular machines. Exanple enbodi nents of
the present invention also relates to a systemfor nulticasting content
that hasBpkgrousdef ihgdpeeatign a host machine into a digital format conpatible

with a parti cehdd are Ph@MRF of nhddia gme@&ﬁ@ﬁ avaflabld)@onie@&aRlor blidtGREitON, there is
provided a conputer-inplemented method for nultlcastl content across a
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‘ (“UDP”) and the like, there remains a growing interest in m_uItlcastmg 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




conprising the steps of: a) before starting a broadcast session,
transmtting an announcenent containing control informatidfd8heRrning the
broadcast session across the network, the control information pernmtting
controlled reception of the configured content and including a start-tineg;
b) encapsul ating the configured content into a format that supports

mul ticast distribution and controlled reception at particular nmachi nes on
the network; c¢) multicasting across the network the configured content in
the encapsul ated format to a nmultiplicity of machines in accordance with
the start-tinme included in the announcenent; d) using the control
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confi gur @dy&ontent and to nulticast the encapsul ated content across the

network to thg JBGLHeRRPHhE brebdMRinAHASE kol iDBroRitd-aUSRpRer-ihPleferdidl hdlffy aspect
of the present invention there is provided a conputer inplenented nethod

for tunn&r MHEcastigeRent FEPHAPURIIGTISMRST ROMRSisipg ik aieRT of imeHEr el ™sEthod f or
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stripping the engrafted packet from I't' cast transm ssi on, whereby
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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.




Furt her aspects, features and advantages of the invention can_be
appreciated fromthe followi ng detailed description and t4Praée¥hpanyi ng
drawi ngs. Brief Description of the Drawing Figures Figure 1 is a first

har dwar e configuration for practicing the present invention. Figure 2
profiles certain software nodules in the broadcast platformthat enable
desktop. reception of nulticast content. Figure 3 is a second hardware
configuration for practicing the present invention using an edge of
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present Ly entficlidn A G hARCk e GAPEFRIh R phiu A LoRaMomBRs, t hat uses a

br oadban distribution platformoperating on _a programuabl e nachine (e.g.,
a conput efthe ¢opfigyeadicoripnt ephipeyring afstastime: ensibeid Tihbreadcesiss canfewettfouser s acr oss

- a net wor kynyinid@Btuldibi@thd &,pﬁ@&@i cHi&it hnd (D hRLREH ihY blcMpshBited Bén@it ded t hrough a
back channel that is conpatib with the content provider's infrastructure.
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2006 WD 03/ OmQSfhePispéct HORS Rébi4neRion therd iepratiiedu doyhputbdabledibit€am sent by
t he conten ovi der has a sched Ieg br oadcast, time, t t.akes into
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of a chammfematmpargatiegmuliesst dstribution across the network and controlled reception at a

multiplicity of machines connected to the network; multicasting across the network the configured

content together with the header to the multiplicity of machines; using the control information to

selectively permit reception at particular ones of the machines; and stripping the engrafied packet

from the multicast transmission, whereby the multicast provides to the particular machines the

configured content in a format that is compatible with the player.

~2a-




("CMC') as described in co-pending U.S. Patent Application Serial No.

09/ 046,901, filed March 24,1998, entitled "Mthod and SystAprl£886 Br oadcast
Transm ssion of Media bjects,” which is hereby incorporated by
reference), and an end user 30. Mdire generally, however, the bl ock diagram
of Fig. 1 illustrates a broadcast systemin 10 which nedia objects are
provi ded by one or nore content providers (only one being illustrated in
Fig. 1) to a network adm nistrator or channel nanagenment center. The
content provider has a channel editing capability that further permts
scheduling of nulticast transmssions to a plurality of end-users 30, only
one of which is shown in Fig. 1. The <channel editing capabilities of the

cont ent. B oVl Ao ARG A0R bl AaRS  APLOLRBRLAR LR ARG, di L1 ng

center (CEC Pro), anne Iting center , or a master channel

edi ting fadlewingdetgitcf desaipgion and the gecqmppanyingedrp¥iagyy enbodi ment, the content
provider is configured with an encoder 12 that can generate nultiple
streans of data, for exanple, a first streamfor audio and a second stream
for vi deBriefipgseriptionof the Daaping FBHEES streanms such as return audio that are

managed by 20rigite 2k MstHQIWEE cdffigurAtiddi@sRatidhs A pe@htifvendh. Can generate
multiple (e.qg,, tmelv?) strea of tatic content for tragggg%§lon to the
2

net wor k admi ni'8¥P APEfiles geramspitvaremodiies auibe proagashelptiym thah epal Pat the -

content pe@dblemdiicaglcsgsier e, and conbined with other nmaterials; as may

be demanded of. desired f artlcul ar .e-1 eam ng sessi.on.. The content

provi der ser VSRS 58 sooond R R o T OB AR PEF R MeraR ST SU FPBFAR he

af or enentdge ntxikt0Pk &4Er.901 patent application, 25 using a conputer 19 to

manage content., book ndw_dt and .schedul e t he transm. ssion, of an

Mo pitadiipel R FEE R s R B R T e R A

known, fowentimanple, fromU S. Patent Application Serial No. 09/738, 390,

filed Decenbeg. . L& ].e . IS Met hod for

Pl anni ng Br oaléglg{gg ls%%g%g?n&g%%%lﬁtso?ap?rh&ep& ntg % érherkf{ %hﬁ%?{%%%&?&sﬂ ﬁgr% eby

i ncor por mvatioby ref erence. The content provider 10 can further have a

server 17 f0rFi%i}%hﬁ&ra?éQQ'ﬁkgf@ﬁ&aﬁﬁ%m\éﬁa}ib i YeWor il WHPEPREYE end users. 4

April 2006 WO 03/040855 PCIT/1'B02/ 04404 In alternative, nore genera

enbodi nent s, Figwe ¢ dhisteatss apreond epenetingGioenado Meesiiarce valiiaineniiogn or 20 can be

- configured sufshaptiutdel adtrddes e ReHartdhi hitsradice WaBRt venRM, tilnie 9 Pat ent
Application Serial No. 09/406.901. A suitable hardware configuration for a
content Prdspiesia founh operpting teeraria i pepifanse wih Siinvertion; Heratbg 2 Bloflunber of
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Specifically they provide a suitable encoder, presentation server, audio
1VENnt1on.

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




server and application server for use, respectively, as the encoder 12, a
presentation server 16, audio server 14, and application &&pi@P087. An
adm ni strator or other person can configure these conponents by replacing
the settings of the I P addresses and ports with ones that 10 address the
UTP broadcaster of the CMC 20. Simlarly, the Wb access software at the

client i Is set to a specific IP nulticast nd port for
recei vi ng%"?ﬂ&g%%t transm ssions fromthe CMC 20 or&iﬂﬁ@éég{iof- net wor k
server, as the case may be. Conventionally, providers of streamed content
configure their a streans,.f I i | YadeRPfihoured players.
Among s 8 Ftgrack WB'V\/E“%‘ISE% T@ﬁg&ecf’@e@ﬁ%@%ﬁ ovx%hud edi a Player availabl e
fromth@ammwmmmmwbm&mmm@gton, and the Frontrow
pl ayer of 0 stens, . nc. &S to play back
t hese strea]-?‘e?@mf‘ﬁ‘éI 5% %c{e |§£'gﬁ%:do]£%da§ﬁ2 ?'!h mat . However
convent Ildaﬁ@igsedslayseﬁﬁctamaamlmhipm c&pemﬁna&nmewmmtwveﬁ% sthat is, from
a content vider to U nfRibeRBt: i@V ders use
propri etaéth'%l gammqgﬁ%&,%%@y@]{?;@%&i?facgﬁaﬂp | a £e% to be in a 20
par ti culeagmdy &mcnbechﬂedi pmﬂmgUtﬂ;PatdnhgpwﬂismlUP Hadled keys that
~govern the vie f g Rick0fFvpeigr - Therefore, the
t]:ﬁgg %%{ﬂ%%aove fE{‘? C

present MR di t| onal constraints on streaned
transm mjeete,swbiphtsmaﬂabym@rpwdmlbga@tmnw)ﬁmdm@@lsﬁﬁg of streamed content,

regardl ess qf the f rmat of JsGAER bro 'gﬁbeaslggmast pl at form
of the exenplJf§F™E %&P‘ﬁ%v E’tb%l rs¥&g%&#¥%ﬂugé?al ofb the 25 streans fromthe
@ntg)nt whlch iiedie bbjecss auslﬂovxdﬁﬂmgmmmrmoof@nﬂpm@ﬂ@@ﬁm}y oge Pty at a ‘UDP

- Aunnel | r‘lﬁﬁtgte%; @dﬁroad sl ¢ 02 h AR SboRibnt biBerNeheMRkntad i ni st r at or

20. The! %%e en encapsu ates packets_of the UDP streans

Wi t hin ﬁﬁmenhaﬁlaﬂannewdmngambﬂltpmwmrp ﬂﬂ@ﬁWJ})’mﬁ%@ tgast The CDMP packet s,

descri bed bel ow, ERAS e nplfphbpl exi ng of the
Rty oL RSy B, b ondTHSAAE i ele

streans onsy ns fo network 30 adnj ni strator
pref er alahaﬂnéiadim dapabﬂﬂeaﬁthegmtmp@edﬁeﬂnwlﬁﬁwﬁd BT oadcast gui de

I nf oy _mat M?ltéﬁwzglsjc?it&r(bgb@% §Qﬁan§%%ﬁ|ﬁgggﬁﬁrﬂ@bmf¥mmmm coor di nat es

br oadca$ ecelv content “provider's conputer 19 at a
CMC ker @édter 208C MagterUMC -5 4 Apri|l 2006 WO 03/040855 PCT/1B02/ 04404 ker nel

communi Cat eS, Jnd, TENR0CS, LIOSEE EAERSviMl 1 dobdied e &l aosm: 1t he

broadcast g ternative arrangenent, UDP streans are
'prOVl de(ﬂladcbahgaiei'ayeﬂn;lupimwém forexample, a first stream for audio and a secon

stream for video. There can be additional streams such as return audio that are managed by
20 an audio server 14. A presentation server 16 can generate multiple (e.g., twelve) streams of
static content for transmission 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.




provider 10 to the network adm nistrator 20 where they are encapsul at ed
into a format that 5 supports multicast distribution (e.dtApdl2608P packet
format). The CDWP streans are nulticast across a public network and are
received at a multiplicity of end users 30 (only one shown in Fig. 1).
Each end user has a client machine 31 that runs a variety of prograns on
any one of a nunber of operating platforns. Anong the prograns executing
at the cli¥@#M4eEhi ne 31 are a nulticast-ready Wb c8 ‘0%{?%@410 interface
(e.g., a plug-in software nodule for a Wb browser) and a- suitable player.

Preferably, the nulticast-ready interface (" IS th ; [}ﬁdl aSurfer
(t r adenar k) Mmmenorps@mwnbam%me@?@ng %'lﬁglhdtngst I'c Corporation,

Zug, S‘%}S{LSMP?Ocﬁ@@c&h@*&fsu&%ﬁé!@aﬁdb@cﬂb&r‘mlﬁtewdlﬁwdéﬁﬁr k) player of (One
stens, In

Touch nc. or sone other player such as the Wndows Media Player
of the Rdtent ApplicationSeripbNet0406-90%Rednond, Washington or the 15 Real Pl ayer of

Real Net wor kﬁﬁjuﬁ%- A fare SOV Ru S i dnTa Feoitad ptodidersi Ofiethelercmplary pr ef er abl y
encapsul at e e [%‘P streans or are o@gr%s&ﬁege&ggg&lﬂ;@c# as to include
i nf 08 naentodintehincludsss smber ofarmpnopspkyavailal’E PR P JRGRECSHT rol | ed recepti on
‘at auth ﬂ]&%}%ﬁi@nﬁ“&;ﬁ&ﬁ&ﬂyﬁ@ﬁmﬂﬁw a sult@bld vntvdsr, pridentattmseversaudice  unwr apped or

reconfigured upon reception at the client chine Lhe N The MR
out put sseparidapplicwtion sayea i BrgSIPPBIVEYfF e’écrg%frg?fearprers%xaﬁl&pn on the client 20

machi ne, 31 The 416n8 aftudioh sver O gn@miistritnrprofherpasinetag 9niigieder to enabl e

-mul ticast transm ssions. of cqnfigured content | r d at the network
adni ni sthesacemponents by PRIAGnB e SGHERES Pg'gﬁ@ ad%@?%@ép%r%nvﬂ&ﬁioé%?}g?or 20 i ncl udes

One \8r  [HifE: HEPS boRfchs®i oBOEMOI20NBimit ey, the Wb gocesswpfiwrrart theRBSIEMC ker nel 26)
ose fUI’IC'EIOI’l I's to encapsul ate %{I e%(éodﬁ? n?e%éiﬁgg@h@&kls i n accordance 25
th sulacinepi Iset tp snseiAePTAIcET adArey 4R pPT ¥ FesH abase 508. A

subscri -?M"&&fﬂﬂﬁémﬂ 20 bitdnlelig@vEneiwarkagresr, asdterchsev@¥ b ubscri pti on

i nfor mation 1or the recejved madieg %ﬁct fré)tﬁéi:&f’atsﬁpﬁﬁ%rf’% and transmts

the i nf or matGoayentienaliy aroviders eh sl AONBHPOF “aager. The subscription

control ngﬁﬂge&ﬁgﬁ%ﬁ@ymemm&verﬂrkndymﬂhyaimﬁlﬂleaW@éwﬁnd encodes the

medi a OBJ ect In accaordance with e subsgri | - LOon received from
t he dat MSBIaB@SYaﬂS'@emﬂﬁh’ﬁnﬁﬁ?g}d&wgﬁmorﬁedgﬁotgg’??aﬁgﬁg&i Fgﬂgg by the present
| nvent i R, BRYpihyRKSE GRMbuchisgstds, InE:0l oslenfupsueh playssdeplppacHmes€ont r ol manager
may be programmed to identify t ea 4 Apr.i / 040855

PCT/ I_Bowﬁl@w Swmbe&a%éﬁﬁgﬁﬁmﬁﬁ?%%% cg%‘;e%%’g@? }ag%aigépr ot ocol | ayer
of SUDSGEERL kP Pnibdaf tb4BLsAE thaf i8 fFoeh a coltent pravidertto avgnd asenaMPRY<, ¢ he
subscriptron inforpation retri eigggrsiv %H‘efp%& Jdamd&fbu}@&t%@éﬁﬁ 508

many content providets use proprietary p.
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




may conprise instructions to encode the nedia object in accordance with
~particular 5 encryption software. Only clients who have subAwilRBR4G to t he
service, and thus have the corresponding decryption software, will be able
to receive the broadcast object. In an alternative enbodi nent, the
subscription informati on may be enbedded in the transm ssion bitstreamfor
exanpl e by, %ermarki ng each data packet. In this alternative enbodi nent,
t he subschﬁkt% "BIF nf or mati on need not be added to t h&CHIROZPHM, m by
subscription 10 control manager 506b. The subscription informati on may be

dded to the data at ipt i h t d by th
cont ont s gorigicses g eulen b= sapr S bR ARl GaARE” pv e

encapsukgder @ or encoding permts the systemof the present invention to

enabl e or di_sabl e recei pt of Lcul ar_ ser.vi Loyl ar end- users.
The client rREHiFEaRYe © %B@s& *Sa“gr%%gﬁaéetd%g%ﬁlggﬁﬁggﬁeﬁ gr mat i on t hat

i nf or B pfsGidertD teMmendtwak adihinisivadr o vhere fhepere envapsnlgied to afprnat thetef er abl y, each
UDP stream generated jn.a, Si te | session is included together in
a si fgl é“l’g‘é‘%éﬂﬁq‘ st dipfpibutig '(%ﬁtar}%@?ﬁggtgﬁrﬂﬁ)ﬁ the exenpl ary enbodiment is a
personal conmYTEMP dieaneses nultidas abrossarpuiblpmeiwm k aat ovs régeived# dict i ced usi ng

ot her devjces fqr recejyvi t he br.oadcas ' ' as set-top
cabl e B’Bif’@ ?‘WB?Wiuﬁ@ﬂéqéﬂQ? O'feﬁ‘go Vi %‘eg' ?:Egérfi%(ra !ligse aggg%eg?g&ﬁglfbdmre and

sof t war g} e rahiveriay ofpeog2dhnsfon gt dne nfd numperhd operdtivg plalffems WAMIMmE exenpl ary

_client nmachine 31 is i]lustrat i = 0ia . Fig. 10. dient
machi ne 18 Programs SYSHG attl([}?r%‘;?t&ag ¥ ";r.ieE'(li:)(léz]P]%ltfahr1 %Jr?ggt?ﬁeﬂgﬁ to a |ayered

PLOt19C O kntei6de.g 25 plSH soRwat moduldlfoPa Welabiumies) agd p ouitplde plagr. TCP/ | P stack 112
siconnected to a subscrintian MOREE Spwarel O contr ol
access B‘;P%eff’(rj?g"g‘ﬁﬂl-“g’s?@s?'mla ecaFvEeﬂiQ Ibﬁ%t&%ﬁv}%ﬁ on a g 25S to maintain a list
of - i nf opf¥Bidt BAilseY fins the Fintustid Cozposative, Faes Switkertind.vBhe plagry oy befied abl y conpri ses
one or re conpone 10210 LGS PRacashs from

br oadca&PnfRe( ?@ﬁaﬁ%ﬁg?&ggg&%%ﬁggﬁpn se .al?%ntenna 102 for

recei vi ggnddivs MekiaPlayeraf the Micewl Soiporation, Redowmy; Weshisgton erdher or r ecei vi ng

cable-TY t{ransm ssion t | I LY&" 6 £1@brcfcBBRI Ving satellite
t r ansni ,méﬂfdﬁ% °§mn@8:%e§6)lh%§w or (%I]}é(%gih\é/%n t.{r)rgr?smgssi on via a data
link, depepdisr@cIDR hirahs aatotstvitesofpaiatnggo &ﬁnﬂcgmf‘)ﬁ?a“ﬁ?g‘ﬁﬂcast facility
25. -7 4 ril..20 .03/.040 g“% 2Pinfadc8 end Js@cCei ver 100 is
-coupledpf‘é’ﬁﬁmﬂﬁhﬁsg‘gﬁvg&%%q%c%%%ﬁe&;s . E%F%%;&figeé&k 112 via NDI'S drivers 110.
In a pr ehetiiesdTientadisnennyrafeRior Reafigord woprerepfion ¥ thschabmpdiineyy nsock

| by the MRL The MRI outputs packets that are compatible with a player ranning on the client

20 machine31.
The encapsulation or engrafting of packets in order to enable multicast transmissions

of configured content is performed af the network administrator 20, Tlustratively, the
O n;atwork 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 &M& the information to the subscription control manager. The
subseription control ﬁ;anager encapsulates, encodes, or both encapsulates and encodes the
media object in accordance with the subsctiption information received from the database 508.
30 | . The encapsulation or encoding employed by the present invention may take many

forms. For example, subscription conirol manager may be programmed to identify the header




(TM TCP/IP stack manufactured by M crosoft Corporation. As known to those
skilled in the art, one purpose of TCP/IP stack 112 is tctAxd200 t he
arriving data packets that make up 5 a transmitted file or other nedia
object to determine that all packets that nmake up the file have been
recei ved, and that they have been received in the correct order. Once
TCP/ I P stack 112 verifies accurate reception of a TCP/IP conmunication, the
comuni catywesmesss ransm tted to subscription nmanager ptidBoiracin det er m nes
t he subscription and service to which the communi cati on bel ongs.
Subscription manager 114 then determ nes 10 whether or not cljient machine
31 is aydal &f?a?eckte&nae@@iauedcﬁﬁmaltprmm)ssbfauisc:h@bmwoa gowme i dentified
service, and if authorized, whether the service has been enabl ed by the
end- usethepadSgfeci fical |y, subscription manager 114 preferabgﬁ conprises a
sof twar e pr oQfematively,) teSghsériptioinfohmaivyretrisnal fvin swhegriptivn Aatdpsedf? machi ne 31

-When desired, however, the end- user,. b Sfidxl Ption manager 114
and hav &2y £oRprisePsErcligns tq 4o e&‘? raelfjgcg}sﬁ %I %6@3% user client machine
31 i 5 ayidpRkibZ@fwhe, OaReiienewho have sulabdibed toritd sorvice, andibutieade 88 t hi n

subscription packages to_which.ih o loShe B ri bed. The end-user

may t hefOTeRROR ﬁ?g@ﬂwgw%“g]iléea%pggserveﬁéees watiﬁilgﬁ subscri ption

package. Formepgfrmititdvibbdiment, thasvboription informptinniaay be emteddedin ¢ i on nanager

114 maintains a record of t VI Rrsaadd ed and di sabl ed
ab 58, é?ﬁm;aﬁg%agteﬂaﬁ% egx&lac{ataggaf(& H8R .

by the &SROl a commimi cation 1 s received, subscription
nanager ehfdHirhdnt, e sdethytion inismatioh atddaept tefadded postheshitsaamdy sSsFBHEE to a service
to which the end r.has. s AR IToR ﬁglﬁg deld ol 1R Hat B intlihd typically
@e@ t ﬁ?@?&%ﬁi@t ilgﬁs §/°H xogm PR don rg%ei ved acoﬁﬁ? cation and
det'er m gicRgstentvit Rewy be addedisy théventsutipseyideperiby Anothef BA%at | on necessary to
decode or unencapsul.ate the.tr ). SS di:?g? ARkatpdrae, use of
encapsul at i f“’%ﬁﬁ? Fhaseggénﬁ]fp@%oaéf%e%t e _e%fﬁtst he_ﬁ%r esent invention to
enabl e @fesdii Iadation toenableutr disdblerencipt efipariculerspryicesdy pificuls padseiPar  end- users.
Ina preferred odi, e t ot o thit fkdriak t8Cs 30 to
receive partﬁ@ﬁﬁggmg%?ig?a&%@ﬁ%ﬁ%a casting a subscription nessage

addr g5 S efl disér of hvailshigprogrenmigeptions tPréferedy, cadbd B yean ge8°TateH8 2ser vi ce.  The
nmessage preferably conpri ' b > e chéht inBdhine31 id cul ar times 30
and chaf @P@Wﬁ%ﬁ%ﬂ@ﬂ%‘lsdg%? %ﬁ%eg{n\%%ﬂlgggg roadcast and rr‘g% al so i ncl ude

i nf or MatiieRRersylary Bitbodinrntis s pérehil ootmpitass howerer, dipinvsyiog mag Ak psul at e t he
transmssion, Lf the.servi | edid dBRctS, WhGE sdplop@EbIETESSage nay
conpris@“*ﬂ*%?%Wﬁ*%ﬂﬁ?ﬂ%ﬁ%ﬁ%?@ﬁ%% gé%?&gﬁmthe $?ansnissjgﬁ as 4 April 2006
VIO 03/ 04655 5rdvided thBORE Exitexbomprise adegitatthardias and pasivasetd BREVEPS ent machi ne 31

s apfe Lo, i dentify.tgageast transnissions
| 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 profobpl such
O as TCP/IP stack 112 via NDIS drivers 110. TCP/IP stack 112 is connected tp a subscription
nianager 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. '

-




belonging to the service, strip off the encapsul ation information,
de-encrypt the transnmissions (if necessary), and provi de 4tAwil 2efift ent of
the transm ssions to the end-user, as described in nore detail below 5

Di sabling of a particular service can be acconplished by including a
timestanp in the subscription nessage instructing PCs 30 to delete the
subscription nessage fromtheir nenories (or instructing PCs 30 not to use
t he i nf or TE®PHMO8DNt ai ned in the service paraneter ﬁﬁy@gﬁ M after a
certain tine period. Alternatively, the systemnmay alter the channels and

times for broadcast of particular service 'IPQ&E‘!E'Q recei pt of
t hese servi dssotedgspivadO0is oy H%@?wgé?%is%ga%g@aneterhi nf or mati on not

avai | ablSret RvBES1030n b froterral ebbdimen, TERRistaekd] 2musrcompiseths Wiggothe service. In
addition, if the service Iﬁ‘i cra/sﬁgd S@ecﬁiﬁwﬁ% K ipe disabled by
modi f vi (FyDGE/IR gleskmanpigetur ‘H”Iﬁl‘ff FRAFID) RN up%late subscri ption
MBS S A0 €y 0 BEEHURRSHTUR/IP QUELANE IstPbraminctin atriveigdats piskdehmarka A service
- may al so be di'sabled on _.one re A ddressing a

di sabl eawmm‘éﬁh@é%@@?a&l?%@@@?’%ﬁ‘%@“?ﬂég#@ﬁ%‘ﬁ%@ﬁgr PCs 30 which
are to Pe. peIREded safhat fhey 120s bhet feceivi imthe eutectoudes cri pti on messages to
enabl e/ di sabl e particul ar services, may be 0.4 jfic PCs 30. In

"Ec]%(ms@ﬁ]f ﬂ%ﬁv & &ccng,teﬁg%p on of Mﬁgﬁgmﬁ&ﬁﬂ%

particul ar, Onge : € ‘assigned a uni que  address.
SubsCr i QiARicHRTSAGRsmInEaT D ibsirpdort hmagal dHesisdsictommipes theiss¥FaRtiopcs 30 are

transmtted that instruct each addre Ch i RE d3dmiRs enabl e and/ or

di sabl eaqdawrp%tﬂva%mhé’e?‘ﬁew&ﬂ@ nﬁ%"”ﬁ%?‘ﬁ%ﬁﬁé&rﬂ ge_sg(_:rl Ee above. The uni que

addrl65Swﬁe‘ihep&eﬁo%lﬁbﬂdachiﬂ&ﬁldmﬁioﬁmditmmcmthh/mmﬁswnabﬁﬂﬁmQ‘EP% confi guring
Itiple PCs 30 to have the.s dr lRi-b@p manager 114

r cog‘ni@E@ﬁadﬁ%ﬁ%ﬁgﬁﬁ“@ﬁ“%%g@edggﬁﬁgg to ?b?ésd IQtlieeent machine . 31, it

updat es t he gpetsary, pibs@iptidnthaangenl 1queferablnemuprichs A SEWHAIOEHe contents of the

received nmessage. 25 Alternatively. . nst ; Wl tRgembscri ption

<Hiraroed bt SR b 5, Sen LB

i nf or metunEAg A m may 'regul ate access to
subscr i fef A8y taidieEERbicEipton Mandgeet14wad lsve fEdisplesthalpst of scwvises whishhscri pti on

i nformati on may be engrypted.or. enc I : Qh&edR@adcast so that only
© PCs-15 30engius¢f °PFFE“‘6?1’8}9§I1 ¥s&8§?%f‘f°orﬁce§§’%§é§%%g%%§%a%n i nformation are able
L0 I eCelyGuriblith patitapseao WiltH tendnba hassbsoribed Albeend-pyeemay Bt r i pt i on

I nformati on_may, be hrpadcast . a l+f 1 t i BacB AhdRed® Specific
_cha'nnelmkﬂ@%ef@hlf"?“g g%ﬁ%@%esﬂ%émﬁéwﬁ@t%%ga\?%%%u scriﬁbgd to the service to
whi ch t&l@,sc%igb&fﬂamgé, Qbsdripficrmatgoo bl 4xesintaingarecordof thesgrvices O BYCWO 03/ 040855

PCT/ | B02/ 04404
ct Obéeg ena%led and disabled by the end-user.

20 Then, when 2 communication is received, subscription manager 114 first determines
" whether the transmission belongs to a service to which the end-user has 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 subscription message may comprise information necessary to decrypt the transmission, as -




If multicast transm ssion received at a client machine 31 belongs to a
subscri bed service, subscription manager 114 then det er m4wwilRAed her or
not the end-user has enabled the service. Assum ng the service is both
subscri bed and enabl ed, subscription manager 114 next 5 determ nes whet her
t he received packet is part of a static nedia object such as a file or a
dynam ¢ nedi a object such as a stream ng data transm ssion. |If the packet
Is part ofwe@odg4dsss subscription manager 114 transm PET/IBOEMgEcket to file
receiver 116. Simlarly, if the packet is part of a stream ng data
transm ssi on, subscription nanager 114 transnmits the packet- to streaning
dat a regdl Weth tﬂ;mformaudﬁ; dlientmeclineAdris 2bledo identify brardetsb@an@isHNs| - cache proxy
server mana rﬂngﬂ% henshdiopnbodi ment ,
HTTP caﬁ?ﬁ’ég‘ﬁ %58’F"é°§%§’ recel &e i nt er net dc?[;?gyﬁﬁﬂ%e yser may then send a
URL re s&esstag),tahéptbwﬂethammga)fﬁwmmmmo fhe gnccusep @iflesroed R ¢ er nat i vel y,
t he recei ngﬂ L?ormatlon may be stored in a different nenory and may be
accessdBasy U’ rowser. 15 HTTP cache 122 may be adapt ed to manage the
i ncogi ng daDaablhgafhmrt@aimmnMeacmbehedW‘E‘é dingraitimeptermp e 122 nay be
progra t 0 overw. I eﬁ@ﬁﬁjeh‘ed or may be
prograﬁgﬁ“ HOn ISREES 1Y u%c&éﬁeg?djt?ﬁ%gﬁﬁlﬁgﬂﬁ?g%%??gn once the, anount of
i Nf Or Mahérasties (opinsithoting RGe3hH eot 1owme fhednfprastion copipadin fvg serars MEMCY dat a
receiver 1 ' thal BiePhb A@fnelsddd Whi ch 20
manages™pf a&%%‘fﬂ o?rgﬁh%%gféoga%h%\rﬁﬂ g atﬂétasgggdrl\ ojtrjt put port for display to the
' end us efimesfforbidaéentt of partidwlansrices Sqthatg‘ém!ﬁ“@lﬂ?célﬂwé‘fhﬁ @&“’esd “out may be via
di t| i nter [ haGe: to Bodigbled Tdh, etc.
%gtl‘ﬁlg‘ 8%"#5 e %%re g% %ﬁoé%aﬁl%gg@%g@a real otine database 126
hi ch nﬁgelwmmeamelgnslﬂMmBlfmeﬁV%@ev‘éﬂ’@tﬁPéﬁ 3‘% %Iurl ng pl ay-out.

dient e 3 eS QW& mfss‘agare t ool s,
. incl udlﬁ%%g?ﬁgy?g&iﬂ%éh &%ﬁ rovvsp%r suc %w;ﬂdgt nmed | pﬁon CM 128 and
i nt er nedonevxythgthenew cbyptid @ the Gsablg §Ce Asserricg &y 2t er{i’\g"ﬁgl@‘g?q ng the received

files and st ream & Qlsshid-QrdR nitkapiennd sefity tdile conpr essed
prior t??tflgﬂrgﬁ?rsu |%r%%gndbyscﬁw§mﬁ gfs for_ broadcast in accordance with their

bandgi dpdticuleRls3ormhichsid tnberompred owdhersgvitt- Deconpression is performed by
cl ient rrachl G t%é }éﬂ&g:tubﬁm S'été(@]?abfejﬂﬁaﬁiéﬁai&ﬁﬁﬁdemcbm&O permtting media

objects to In c npressed form.i a‘%nner transtcl)arent to the
end- us eidd&fsse&tm spexificREs B0.nks p&ﬂ!cular,lﬁ'gchcphﬂ&i anPhn?(?é@l

address. Subscription messages comprising the addresses of particular PCs 30 are
transmitted that instruct each addressed client machine 31 to enable and/or disable partlcular
20 services in 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.




PCT/ 1B02/ 04404 The announcenents precede a UDP tunneling session. Before
starting a broadcast session, the content provider 10 scHetwil@806

transm ssi on by booking the necessary bandw dth and transmtting broadcast
guide ("BG') information using the booking system software at the conputer
19. Schedul e and BG information includes: broadcast start .tinme, 5 broadcast
duration and channel - group/ channel. This information is transferred to the
oM 20, WAPOH™35N turn, broadcasts the information KM s A

graphi cal 'user interface ("GU ") of the MRl preferably displays a single

BG announcenent_.for each.teachi ShBine 8Hon&A0 a Mbsifbay ed. More
preferably, If‘ﬁ%m??ﬁwaﬁfﬁ‘ssf%é%’ﬁl?’%ag%égesﬁl onis}m?a?e f(}nﬁﬁeraed to di splay BG

announcgmRed, Sibtdipliorafidagent nisbadettnrines shtthes of npbthe prs-15gr haginalied hi n” a channel
accessible by a 10 given end user. Announcenents are listed by the channel
that wi fesBE%sed duri ng the Dbroadcast. By selecting a BG announcenent
(e.g., usinGAsauniiBghe sevcrichtienibicdbadaad mablet}r;ﬂlbsqmemm@aﬁ* 2% her i nput

oy £ e S AR 10 SRR eor 5 Bl Mkl g and pr ocesses

CDMVP3pa er=conpatible streans to the player. At the
schedul afhaﬁllcaﬁédiatdbjmtsuwaeastmam'maﬂatpmmééﬁmJlﬁthﬂ’a&]‘?tésﬂaﬁ@f a stream 15
transm ssion., To vie he ¢ flel S8 Sigfilady,  tdipackeris her pl ayer at
the cli @%F%W??@gﬁgﬁm'ilﬁe%ﬁe?%%t%taﬁ%rgdg' run from t%eeﬁz me computer 31
that rupgt éthetddRlingxataotmnsmiskidnt swbesriptionaasngagt b trapsmits the p ‘3 the player

recei ves the ,%attga stl qggnfromthe content provider if it has been

confi guf PBEEVE "5t a on the addresses/ ports set in the MRI. Most
prefigr abl y, File réssieer 1463 cartnacted toani-cagherpraxy serwqr 424 Whigh manges &5 on

nhounc t displ ayed j T Gcie Q2 MrbresiliGEeeived i@@fmat | on bet ween
ge VRI ¢ gﬁf@yyagﬁk{a}e‘#%@g&‘%’?h ne can be acconplished by mapping
 speci f i datanMieuseemsitites savil @ FRELmequesptortha filp andgain Jeretsde s OiSort of  t hat

pl ayer. Becaus br g i i laf BayHer eans, a
si npl i f B i‘ﬁ&‘%ﬂ%ﬂi‘gﬁ’hﬂé%’%mggcﬁh%%%%?ﬁg frorfir?ul tiplexing all

dat a st meessed dsingmbsowsent ent provider 10 25 that relate to a single session

(e. g a teﬁ&@%ﬁﬁéﬁh@ﬂe@ﬁem & R krbnfing 0b0RliaNE P numblics i s achi eved

withlsan app resident "‘at the cContent praoyi aer' S c%nttguter 19 that is
bui It UR@gs. Ihieatvelykéarly 129 mewhn progrnmagdito OFFEITIG OlISE (72 B NWHRREEC sof t war e

itself) to permt .an | t QL LoD G coR e Brféinbticif ontd the Mioustans associ at ed
with a §‘F°ﬁ’§&€°re‘9‘l‘yeb§|9m ng seggbsclg%sﬁ. 1 S agpil?cati on, referred to herein as

a € - Spfhfddina o e e actions require t he
One  Se$pfcnnatid dtsked iml@oke 1SMeychasathrgehold: h i quired by the 30 CMC
20 to transport the sessi ‘ Qi S84 Ral- 1Rk it Aakd W4 whitk OSM 40
aut onat es t h%“ea'ﬁfgéf‘tﬁﬁé%#&?rﬁlgfﬁe, related str ea&s&qu. gr.d g arate vi deo
and zdingansges slayveyt of the sirearhingata torzp eretprit eyt HE disnlayfo W& B8 hand, the
requir ed, DARCHY 9§ Lo dirBinsBAR hy SR bely A hddtion interface, uch asa |

‘ DDE interface, Excel (TM), etc. Real-time data interface 124 is connected to a real-time

J 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 sutfer (TM) 128 and intemet 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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-11 -4 April 2006 WO 03/040855 PCT/|1B02/ 04404 determ ned for nultiple
presentation streams as they typically use 64Kbps. Four schautiiRess
ordinarily are booked, for exanple, three for the respective audi o streans
and one for the video stream Both shared and private bandw dth can be
used. On the other hand, calculating the bandw dth usage for the static
content is sonewhat nore conplicated because the nunber 5 of streans is not
fixed and wopiigesss y varies fromone to twel ve. Thus, PCREMREMEW dt h required
for the single, multiplexed stream cannot be determ ned, and only the total
bandw dt h needed to accomobdate the static content can be conmputed. The
OSM 40 can nemmcmmmﬁhemlmgwap%mmﬁwm ess the

bandw dt h. rfo ooked for each
static Wf?flelﬁ?mél Q&% IH EIB ér oaolcaster 22 - noni toér%gbal | of the ports
that cmnmumamsmmgbmmmgméﬁ6‘3&&%“1@“"“%&?@?"1“% SY¥M chedul e can be

booked f f t t | t
nto a SffgRa it vl %%ﬂ@%%ﬁﬁe%@%%ﬁlgtémﬁ*ﬂﬁ%?ov. der 10 or

at the mme@mmﬁmme@uammlommfewww shown in Fig.

2, the a. I whicaj@meﬁcéeam on a
prescr |#T‘Hbjg%ﬂa8§]h§fgﬁvﬁ % %ggégﬂ?esmstgcel ved, a de- nult |(PI exer 44
resi dent*GUr™) mmmm@mmwsmleﬁ%mwcw%ﬁ?%%M@ ul tipl exed

treans r I Sftnd! gnersmkl ley BGt e
' :ynchrotﬁ?xfa’tab%la%w %@ﬁ%ﬂfab@ t@?ﬁvﬁgﬁ‘tﬁ-‘gﬁ??eme it tro ﬁI():chzl by the
nul ti plmmmgémhatsmhﬂmpteed@ﬂlﬁy sybsseibagldo byrpeviiin aé?qs% t°¥% not presently

bel' ved t%ml? epﬁ%ﬂﬁkéﬁfeﬁts%%tﬁ @5 bhatu®l Btaill Bo usahéiriagthe| at ency can be 20
gd Sh ayer upon playback to restore SYJ F}F B?Pgatlon wi th ot her
eansbroaﬁn@st memaBﬁWWtéFSOUSB’@aW& ‘J;) Sfffince inprovenents

due t0 DSk SHNGRIP o Revide, S UBM dhhoidl 8aHA i, Atiehirssavdsend un £ moni tor

mul ti Ie K I C-cont treans. The MR r ecei !ﬁ;{s BG announcenents for

each S|mgde&es@BMP@mkefam@fewe@éplaWh’EFﬁeém%tPéh @ted by a BG handler

49 W Lhin ol GRss: ga@éd%&nwmenhmﬁteﬁ@w&mmmemm di splayed in a
br oadcast gurde to the end user. The QSM 40 g@g efl ne.a single stream
for 14l IMS&MT@WGVW@@*@M@!WW@HP%F S5 fre created with
or asso ﬁg‘ %-_E&Db@nﬁl 1o & W&rspmmmeM&bnsMr mation can be

passed roadcast er t he .BG .i.n

this wa f tion
nnnagenmmputearﬁthg’evaashﬁié@érrfPWGsWﬁ@ﬁ@fﬂ?@%#@ﬁ?ﬁtﬁ’ﬁgﬁ% fig‘@%f’ssgo pat ent
appl i cagd 00 nﬁﬁ‘&%?eca%éém%%e?a@d:%&bﬁoﬂgsetﬁtﬂemlemumﬁefmudy,lar oadcast the

entire S SSI O
user can start a player by selecting a BG session announcement displayed in the GUL of 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. B '

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 exemplqry embodiment, this is
achieved with an application resident at the content provider’s computer 19 that is built 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 2 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

- -11-




For live session recording, a session can be delivered to end users using a
"package delivery (very reliable) or cached content deliverAprdi@6®4 gurati on
in which the MRI46 stores -12 4 April 2006 WO 03/040855 PCT/ |1 B02/ 04404 the
session file on a hard disk or other repository in a specified |ocation.
This file can be accessed and viewed at any time using the player 48. Wen
usi ng package delivery (PD) for recorded sessions, a teaching session is
initially W&W@éﬁ inafile. The content provider 18CEENEHdMHes a PD
transm ssi on, booking the 5 necessary bandw dth and providi ng BG

i nformati on using the bookin system as d Cri duI e and BG

i nforrratdﬁt@mmeﬁéqfwé@k’mﬁ@ g ?‘ﬁ%@ b}?H_ eh roadcast

durati op ﬂ?ﬁhﬁa ari&befaﬂmeﬁesﬂeaavaaﬂcm)swem@omrm@d enbodi ment,
nf or t|on |dent

the BG i |esthe d|a ObjECtS
can be md&%@%@%“%“{dﬂ’&f’at?'l‘?@ wig ﬁggﬁ ng)“;ﬁl? %é"’giﬁﬂ% unched at the
client RGN RLIPags or BOMATR ca;b@vesorhévmanhc&yarmpneauedmcabm tetmmberd by

sel ecting a BG sessi on_anpouncenent di fop a%/ g@g& er%e (ﬁ#lthl%ém{] e MRI. This
fileSisofsermyippes dyedtrand Sypically vergs Som qug fo Py ghe I nes havi ng
the Ml '&ﬂfé@mgfghﬁulu ed SkdamRhiebie dtkinintd st anlg the teal BRdwidttmentsdent  f or each
recordeé session e. Announﬁements can be listed by the channel used to

‘broadcaﬂw%%lsﬁﬁ?"WWét% *dhaving the MRI 46 receives the file and

stores it ONpHeRRMWEY &n diilsk ohdbf the Fillowingafiirmivedo dddeat thobandwiBthOnce the file
Is stored on that machine, an end user can either open the file with a

pl ayer agforpance 4zget i ng the rel-ated BG announcenent or by accessing the
repogi tory dl')rﬁ%&ﬂe&uleézhb@hﬁﬂtb&lford@&:M%ﬂmmmhﬂemmasfdﬂ?can be

esident on a different machi ne than t (e.g. when the MRl 46
g a | odgpitess dkpf, #Etﬂ%?é?a topn e 2 itie S ‘%eg[ﬁg%/ t"Vél%ger ver). Cache content
delivery (C&y) A%&i&dﬂ@cdd%&dodk@d fednc WBihe Sthticesntend streams, b muiplexalk he M ME 20
type of the file containi th eco te be recogni zed
by a \Isirespsinies singiestrgam aé’?‘ﬁtg‘ﬂex%f%lagtg%?on%g% # .%%e? ﬁﬁ?ra g%% ﬁe M crosof t
Cor por atiGfesirdd/uhbdd o?tﬁam\? braaddagac Ais SgwnseRigipihe AP bmedagtard2in a file, and
the content provider 10 schedul es.t ra Qgg_kl ng the
nec s ampnipih@amytiple é?]‘?&% ?“rﬁpéers?’fﬁ’# B gl%hﬁn@%r&a%?o%&n system again, as
Pr evi OUsluipR&Ql rddRidnt witi ok exdaidied ith @RNRIM6fcad provide mmw to the CMC 20
for broadcast to 25 the sting th Wé SledEn QU displays
a BG anS&ame oraniayes 4l Oggg'ﬁacﬁ'r g@‘?ﬁ’ﬁ@&“%" S e@fﬁss ¢ Eltaannouncement s bei ng
li sted Rywldpfhe LHABIR &odﬁSﬁdJyttlibrﬂﬂﬁp@dﬂng&e ritiplexing POeH rThe Bimicyuser s access
previously recor ded sess t. a er 48 Jaﬂﬁ related BG
announc effeshits nehpregontly beliey F@ @ﬁ%@% ?‘ft??it e %M g‘ﬁ{ ’135 by dal e

20  addressed by the player upon playback to restore synchmmzatmn w1th 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
C receives BG announcements for each single session, and these announcements are handled by
a BG handler 49 within or 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 learning 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 to broadcast the entire session.
' For live session recordmg a session can be delivered to end users using a package

' delivery (very reliable) or cached content delivery confignration in which the MRT 46 stores
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The di scussi on above generally concerned a delivery nechani smthat

mul ticasts 30 content to MRIs 46 to a desktop nachi ne; howeAmil 20@the
invention is not so limted. Instead, intelligent caching technol ogy can
be utilized to multicast to a network edge server, as described next with
reference to Fig. 3. -13 4 April 2006 WO 03/040855 PCT/|1B02/ 04404 Fig. 3
illustrates a variation of the arrangenment of Fig. | in which an
intelligeRtomassss 50 has been situated in the flow pérmudssomedi a cont ent
bet ween the CMC 20 and the end user nmachines 31 and their respective

pl ayers 48. More specifically, the intelligent cache is situated at the
net Wor kySe@Rn Bileda Jhaiddisk onalim eposisbrydmaispesi Bedslocation: yiisdia dacaBhf i guration mi ght

5 enpl oy a nunber of su out the network perineter. The

i nt el | jagesed EdpRve gﬁtmﬁﬁ%‘?/%@%@%&e@edl a services to.a multiplicity of
client machme;susaﬂgpmger@hveas(ﬁb):brwrdqdlsﬁﬁyleﬂ%a@@hm&ﬁﬁﬁ@‘P' he services

provi ded b ent booltink thenedi a cont ent,
cachi ngmaﬂg@ Fdﬁﬁkﬂ'“@%e gtﬂ@%%fde% sh&d&&%ﬂ?ﬁﬁxﬁﬁm&i D h

n ream ng mana enent , roa st gUI de

f or var jestgesary m@hdmﬁmmmmnoawmthah@ sBiemAE (0 ¢ he OMC 20 to
end-usel e 3398 C“d%gd,f,g@{ﬁnﬂn@ﬁ&&aﬂﬁz ﬁ)f‘adbdéis@ddﬁn&eﬂfebﬁ)ad‘cb@ 50 preferably

S0 t hat ticastin rocessed at the

cache m&@bmwmp/dianndhaﬂﬁhmﬁmlnépm@ﬁd%@d@ gg{" EPUY he cache
need onI ave (g so%ﬁh@%a%@éﬂaﬁb%céﬁaﬂ%ﬂ%ﬁe provider’s

st r eamg® nt cache conprises t "Medi aAce” ("MA')
pr oductg @Bprﬁag)l@maabﬂamcmrapﬁbpdm@ﬁcm&ﬂﬁlzfg‘ nosdﬁlt%ﬂreé? “T%hd is used to
manage rece ybd RAGGRT the MRS Shions.  The
ﬁgn? i lak %ie%lnéagé%gsg%? es su‘%{s%agﬂt i al | y as deg@ﬁ&q‘% above with
_ spectfd&gthehlnp{oﬁdﬁqusheamdcmlfmbmadﬂst@éhﬁsmaﬂ?ﬁéﬁ vigg the .- *booki ng and

br oadcast hi.s h rechrd& MA@ e of the
intell |16%*1&8£I§%ﬂ§£1§8$?1a é’?é\s}é@%ﬁ% p%gi%’g%\!a? 12% cong a?o i gi nal
" pr esentﬁnbﬁn&eﬁmwbqhmd&ymdwmgs toduoadpnst caesssisiR iﬂ‘ﬁ%‘ﬁ ®ments to end
users throu g@u&g L @bes anﬁgﬂreyﬁsﬁﬁlchaamﬁ: rfonfigreadriscativinl onal  Vieb

br ows erhavilg ‘e portal page and sel ect speci |c sessi op announcements,
as @fSI@@étheﬂHlSstbmdmmbbhme méw&cap%hwepuﬂte WHRAPIYELH nat ed at t he

B T
r equi 1 epedinderiteodkiial 46 MRIAG bk berorsidéne pn %@Eafé’ét@% %Rtx? ﬁ{ﬁ%t fEast content
[fromt h\{?lﬁg(&'wdzﬁq é)l&a(f] netvibrk SRY%r AR OR ofBeRerd.r OM t he portal page
‘causes forvvar presentation Streans
Cache content delivery (CCD) can be used to deliver files to the MRI 46 if the MIME
20  type of the file containing the recorded teaching session can be recognized by a Web browser
| (e.g., Intemet Explorer available from the Microsoft Corporation). In this mode, a teaching
" session is recorded in  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 mventlon is not so limited. Instead,

intelligent caching technology can be utilized to multicast to a network edge SETVEr, as

described next with reference to Fig. 3.
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to the requesting player. Announcenents of content broadcasts on specific
channel s can be presented in a variety of views, includi fgAmil@806 on denand
("VoD') and streaming. Fig. 4 provides a portal 30 page 100 with exenplary
tabs 102, 104 to select between these views. For live training sessions,
t he portal page 100 requires a further view in which the MA portal page
displays a -14 4 April 2006 WD 03/040855 PCT/|1B02/ 04404 BG announcenent
for each tWQ@W‘Pﬁjssesm on. Announcenents are prefer aSCVIRZMYNy by t he
channel used in the broadcast. A user can select a BG announcenent in the
portal page 100, usin |gm,r|h Biclam intllifRteEe and cause a
| ocal presen%&?gﬁmﬁ&g@gg Qldstﬂ%rt gﬁ){%qﬁnf’sc ?nel?n o%ggl 5 be
confi gurmhakbeenaumie@mthﬁﬂd“rﬂ'm@mumgﬂm%p “'PFFg“SRHA on whi ch
the MR 46 %S LG, ficall di@%ﬂt%m éh%édcﬁb'@ by changing the
pl ayer'’ :I'glu il%c%% ?’3%&”@ %%bl : §'I nt egrat| ng clontrol of the
pl ayer 4£tuamd ajtlteluetwpmetlﬁprqnagée monquw@@srsmtymbnopﬁmapnwfam age of
al lowgng_t egﬁﬁ{& T ifellideM@ach8§®1 ON has been
recor ded™} °ya4ﬁglb&s°?§%£&6§%%eg?§§tﬁ% m of the pr eésent 10 ‘i nventi on can
del i ver prhaﬂesﬁnulimeﬁlasavmeﬂt@amwpmyofmwmqﬁél heyigrepetive (The file can be
del i ver eq gg&g@, Sl WRLAGcaRn SRS cabffingiifect r oni ¢
pr ot ocoI% |ncl udi ge ect Ilg{r'llla%:d’b%g&ymtpr%t ocol .) SpeC|f|g§JaI ly, a teaching
sessi on msltimedinearitent, ¢aching 6f WtMWn%ﬂﬁﬁ@m%maé?&emW ot 8dfiedul es the PD
transms D BnanP BRI he®ML 20t0QAdeaAst s BG i nformation
u5| ng thénﬁa@d:ﬁg %gh%/&s%grm ass'iraescrl bed zla%)vee Both the file and 15 BG

foﬂ&atsub_wnammmfpma@ed to the CMC for broadcast to MA. The Me contai ning
he teachi " fiRleaR ol 5EgakUAT A IR ABGhErAW 04 rhftRuldly modul e

en

(e.g., the in t cac and stored _on a |l e server . in a

pre- conf ¢ag be pricessep aisha cache and iarmisries abih at&}#%%ﬁ‘\@éﬁ’éﬁ‘?fs%?cw‘fﬁgc@ﬁe recei ved
n the Mook bl WGP DllcRlo DR thBnienl B vtk ssits. PARbARe down! 0ad  he

file to s o 1 and view il with theplaer 48 or ot her -
on- demaniiteligpit cashe Gopmrises the( Megipgee” 6 MAT) praguchef Tha Fan OO a sel ectabl e

tab 10 6t %@,?I ohid ng,sagﬁﬁufs Q8 nahd36 rebdtitl £Wproddd§ adiitord Whlbeta@ssta -dri ver that

al | ows e referenceéd fromthe MA view and retrieved from
st or age. seviidnki n the MA view of the portal page 100', the BG announcenent

contains a U%kl ﬁ%@:gzﬁﬁﬁ tsfbﬁerﬁtbés‘ﬁb%ﬁﬂ%@é&cﬁﬂa@aﬁobéﬁlﬂﬁeipmto The end user.
can retrieve %e ust é@cl I'cki.ng .on th?n&gnouncerrent with
the fil embwmmemwssﬁ@rmjh kigg 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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25 another client application. The present invention is now described in
connection with four integration scenarios, each of which Apit@80Gise of the
CEC and CMC broadcast platform descri bed 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 conputer 31 having a player 48 and
MRl 46 sofwwesmosxecuting thereon. Live training sePsranssiodsde created
usi ng the hardware conponents 12-18, described above. Live -15 4 April 2006
WO 03/ 040855 PCT/ |1 B02/ 04404 AV-streans and fi xed conten e schedul ed,
booked, Bmmamemearﬁr daclotaatbing sessiona Annoyposmatsae Prefsrehlys Y fhpri sing the CEC
19 and éfrﬁ%HQ%ﬂ ; BG broadcaster 24 and CMC kernel 26) to the

Fop roa

client & dcast is a multicast transm ssiqQn that is not

ot herwi se cAmmbanlsble:taBGl‘ann%ﬂmeeﬁmﬂpﬂhaWWkPaﬂ‘B Ogeing pgadprl PRL| st r eans
provi ded he c % ng fali@ isphevidtidly si de, the MR
46 recer@g%( qte ﬁ%&ﬁ?r g%gngylg%gﬁ?é plajé

xed content %\{ SQJI{I' gn into an
underst amdaiﬁgeredmrrmmoxamdmm @W@WW&V EB‘F g B client
appl i catj on a&éﬁ% g&ﬁh?mp{?%ﬁgpégbleﬁe&h%ﬁ@@eﬁmﬁﬁémessi ons t hrough

an MR Sessi on announce wthr n an MR
Br oadcasdesoﬁ:ﬂddbcwr aneraﬂnaﬂcoug Pfﬁawﬂf%ﬁf&mﬂ%&??ﬁﬂrpﬂﬁe PREF&8uired to sel ect

and/ or plaa LGy SeasbAR w&ngbﬁﬂus&téélicﬁMﬁfa@acla scenario in which live and
on- derran“lél Sessi ons are proadcast direct | ent c€65k p. This scenario
permits |ivelfs§vsiession hashepresasdad inpfc, ﬂRé’é%‘Fl ns can be made
avar bl SRR {nSWkiRGie My Brdd ﬁ@PB@ﬁktdﬂﬁQ’ll‘heﬁe&ﬁbonS recorded and
03 o‘ﬁveéf?orgecrg{\ﬁeeﬁ are ch\'{strr bufedyvr ag?{he br oadcast ‘g *tl rmdirectly to

NRI dBrerclietbeCNMEISiadmisistaier vsias hrvnhgrofslecimuioprgtocols, cont ent
del i very, gﬁoﬁ%ﬁ%&@%ﬁ) gkinyary, yatea%ﬁrnmﬁ@ léifea)r&ddhﬁaﬁlé mcﬁhss on- demand

sessi ons vVia an roadcast gul de vie or d cati on. By ei t her

cl i cki ncpontent prowidersehsiiues theTbWAEEIHMY, Doks ﬁ“%ﬁ?a% gur de viewer or
by sel e%%@&stggeﬁ, agoﬁdslngﬂﬁfb%l&%s?d?eﬂ,ﬁ@d&dﬂb&fﬁbommmme&dl 0ggi ng web
n whi

page ca sent e ch the user e teéﬁ @guslgaém% and password to
st ar 15 t H&GmeMQal@@BIQMGWOthCI(FMC\WW $vated within the

:j t%% L%e&sﬂﬁ: hQhHhacFhEhavie e MA mb@86{can Seatndlignicadeast to the MA
an are

orvva to clrent deskt o [ br oadcasting |ive
sessi ons50) mdatoidon @é.&ts@uergﬂ a Preceondg P maMRagt?s anan%uncemcnq(t:

the file received in the MA. view of the portal page 100. The end user can then download the
file to his or her machine 31 and view it with the player 48 or other on-demand application.
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 announcement
O contains a URL referencing the file stored on the file server. The end user can retricve 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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a nmulticast enabled LAN, there is no need to install the MM 46 on the
client's desktop nmachine. Again, users access |ive sessi dhAprlBPeugh t he MA
portal page 100,100'. In the scenario of Fig. 9, on-demand sessions are
broadcast to the MA, stored on a file 25 server and downl oaded to client
machi nes 31 at their respective desktops. This scenario can be deployed in
environnments with a unicast LAN infrastructure. Recorded sessions are
schedul ed, WP4¥M8¥5 upl oaded, broadcast and stored as RESBROHEY above.
Userstrecipients trigger on-demand sessions through the MA portal page

100, 100'. By clicking on the session_ annpuncengnt .wthi Br oadcast
Gui de Vi AVvireamb and fixgl ponfabarpacheluied, Logled, @@P@P’E’W"%‘a&&‘#ﬁc session is
opened iohg: 19564 CINB IR (iad6HiiaSG bRhddastn 24t EMC kemsdi on i s

pul | ed g@%“’%%‘%{rﬁrﬁﬂ%g{%erver to cli ént deskt op, Event a}b‘lf%%s an on-demand
sessi on 2t theeshient dasktons.t Fhe dtpgdragt i@ ngplicaet P 13’5’3% fion installed
on the cli #H8 1I¥9:§4’ 8SGRRAFibiBal sk phRided byARHntent WOVIESY 040855

PCT/ 1 BO2, ?E%heqﬁnpro%g he di str.i %lﬁt_i 0

S 1, 3 0 vt achi n(%ﬂ%{‘l&glg" nd sessi ons
si gni §i ctaHoyever,wadherchiont gdethedRT46 recsives iy A R Are *now obsol et e.
Wth the int eqratlioh ffdeSrh@BE Rihd, B felke kst stemsthalilRGaCHEL br oadcast
platform a suﬁ | pti

_subscri ption nmanagenent system.,S n i.ndivi dual end
users anappliggtan spetea ﬂ&rﬁ%ﬁ‘s‘*soﬁﬁm%m@ﬁﬂce&{'évre§%§%m@‘fg§%a@ikg%’ e%ﬁpyexanpl e, for
i nter nal geamTN &@fdn@fnoRRcmE ¥ithih BYMRI BRsdast Guildsaicivat dgiatiana shoul d enabl e
enterprises to export user data a e.g. user nane, |P- or

_ R fro SMS (
MAC- addr @d gassrord pandisreqyired e slect E?Bq;"}ftﬁ?ﬁ?ssé‘mpl ayers' 48 user nanagenent
Sys“ig‘ - Conggapgitdaiks a kRfdroliekich Ve ahdbacdnngd sesies aaodndsy have to be
r@‘gi stered once, nanely into an SNS.. The.g)r %)ﬁ%sescoﬂ d ilié&{}&eldfl%éng recipients
for a t editsptiyieclisatdsslgop. | Idissprapplo ppRE iRy sepsions g Be Fecodes. FREFS o an SMS Step
2. Creat & nt b Be AAdSIVRIBleTbH8-dethant ORiviighy agivenendusacisiignssessi ons  Step 3:
Sel ect a group within SMs for_a,_specifjc teachin ' 4: Export
needed utsearded aud:stered gnip seTVeh A5 S W{%ﬁﬁ’é‘tﬁ%‘f@éﬁﬁs&&@ﬁﬁﬁﬂﬁg er  Managenent
System 1k NaL® sdshahs cailbetsaacdsf cithdd s Gciarvantent Seliverylot gpackBgeaialivery. t he ability
to target internal comunicatign and Lni ng ef.far. ' tly to a -
specilfi CU$BﬁGFQﬁb&§‘aP°°ES&ﬁFr3?m385S%%W%WEVM%%QS%%QW&J%I y the
- respect i yerdhoDRyMifer Ak thefesaitn dAouticthonbin a2 MRE bellcishgwdea  SIVS.
A viewer or by selecting the start file stored on the client hard disk a logging web page can be

presented in which the user enters a user name and password to start the viewing session.

The viewing session can be activated within the MRT 46.
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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Consequently, it is not possible to constitute a direct rel ationship

bet ween recipients of teaching sessions and the infornatifbfprd@8bed in an
SM5. However, a certain level of indirect 20 grouping is still provided
since only certain recipients will have access to a specific MA. Thus, as
descri bed above, the present invention permts the nerging and transm ssion
of a wide variety of both static and dynam c audi o, video, and data objects
i n a mannewonsiabsss pr ovi des control over broadcast paravsgegesand regul ati on
of the end-users enabled to receive the transmtted material. 25 Wile the
i nvention has been described in conjunction with an exenpl ar enbodi ment

t her eof jmpeveethe distribitioe pftsaching on-demsad sessions lgniScantytnce KFY da will be

apparent, t _ ' .71 the art in light of the foregoing description
all of M“g%mtﬁrﬂg %Q%Eel!’%g%gif ered in Iight of the claims set forth bel ow

-17 4 Apri | VEiDle Wegeiio e48aing POTtEoR CME brgadgatplagform a
conput er i . m#,mgg HiROg ksl CNis&Dind36dciHRS @Fwor k, the
cont ent mﬁ%“\%%@%@é%&con [ gusg@leﬁr?to ahﬂéi:agiﬂt al frgrrr_afdbcon%{gﬁs le with a

playsr etdvatrs tobetageted, forsxamplefarinternal compraanitaten ad ARBEE BIPES: d°F he net wor k,
COMPT | St rarich diBila a518 Bnufibriddd 1o AifoRtufr A rboh SIS £ ke e, PGB ON,

transm t1 ng an announce _containing control information concerning the
br oadc adMAGakissmi chgst dssidon, ble.) infoenlgyee’, 48 user megrgeent sSKMor mat i on pernitting

contral bgﬁﬁiugiﬁ&%ﬁg{&tmﬁéﬂ&%g £kt S BYe RS kRteredBsbe] Maklyditogn a start-time;

10 b) enca the confiqured content into a format that supports
mul t i ca8MSdiTke prodesstof isientifying teeipientbior dlgaching &tiPR Y parti cul ar machi nes on

the mnetworl%'t q)%ﬂ{%ﬁugérmﬁimSW oss the network the configured content in
Tre ““encapsu Bre ormat to a multipljci té of?r,rachi,nes I n accordance with

e start 15tapi2nEreptawitkin arSP sops ohFraipishE hing$5510% ng the control

| nf or Mat | on o) sSEHEES &) WLBAIMS for § GRS ledtinghessiR Li cUl ar ones of the
multiplicity fg'mac I'hes, and e stripPi ng the encmﬁl ation at the

particul ar rSept E\@grtmpép@gr detg af this group to the content provid er

Management System
15 Notethat in case of the scenarios of Figs. 8 and 9, the ability to target internal

communication and training efforts directly to a specific individual cannot be supported. By '
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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nulti-cast of the encapsul ated content is conpatible wth the players on the

" 20 particular nachines. 2. The nethod of claim 1, wherein 4fgril@Dg6t al
format conpatible with the player is a unicast packet format and wherein
the step of encapsulating the configured content conprises including the
uni cast packet format for the within a nulticast packet. 25 3. The nethod
of claim1, wherein the step of encapsul ating the configured content
conpri sesworngnamsssi ng a packet to the configured conteeraBe2e440¥he met hod of
claim 3, wherein the engrafted packet consists of a header. 5. The nethod
of claim1, wherein steps d) and e) are perfornmed by a nedi a- ready
i nterfa®e@meuting on the particul ar machines. 30 6. The method of claim
1, wherein the bpQadGASimPIEAS N ndRARGitERsing cohtnt dcbds b nédkorkithe confi gured
content. 7. The nethod of claim1l, whergin the ann%éﬂce nt. is nulticast.
18 4 April 2006conEntiByiog b soniigyed intyy digiiatfgrmagoomp SRR ol a m 1,

wher ein the annoyRGRERIES ol 41attiiRSmivhie Sastab@u Henetworkompiisign. 9. The
nmet hod of claim 11, wherein the announcenment conprises a subscription

nmessdge that idethepteRs®E an encapsul ation protocol that is enployed in the 5
encapsul ating stgp. 10freERRInFRbRAGE sesibM rddsbhitting ¥rahoindeents ubscri pt i on

message further i'ncludes a_, tine and a channel .on which a broadcast session
service will be WM@@I’“{WW@%?M P92 AFHEFEi n t he

subscri ption mesgagsk it dohied] infbralatichqRrmiiting controlled cteptionofar y to decrypt the
mul ti cast transmi ssion. 10 12, Thgpnethod of claim1l, wherein the

encapsul at ed dat @nfiguref qoptersiand vgludipg HFa-S 1| i casting across the networ k
and jgenul ti pl exeﬂ at chddSsubBnd thé tinfipurebehieiitdsio a foliat thEbppetshod of clai m 1,

fhcluding the additional step of permtting interactiyit {th an end user
y providing a w@ﬁ%?ﬁ&%@@%@%ﬂ%fﬁ°§@%%@%ﬁﬁw#ﬂ er. 15 14. A
conput er - i npl emegdegsi;syst em for tunneling content across a network,

wherein the content has, been confiqured into.a diqgital format conpatible
with c) mu?ticasting across the%etwo the confi. cohtentin the mp

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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"a player, conprising: a network adm nistrator configured to receive the

" configured content froma content provider and to broadcasApri B80&ont ent in
a multicast protocol 20 across the network, the adm nistrator conprising a
programed machi ne including: (a) a broadcast guide broadcaster configured
to transmt announcerments containing control information concerning a
br oadcast session to nmachines of subscribing end-users that are in

comuni catwonsMistsh t he 25 network, the control infor petmaenparmtting
controlled reception of the configured content and including a start-tine;
and (b) a UTP broadcaster configured to apply an encapsul ation to the

confi gured c®nt efhe methodof claipd 1, whersin thelsenounrsmprd inchideschrendensiagtiide acr oss t he
network to the r’rg&]m]gg%_rof the subscribing end-users. 30 15. The system of
claim 14, wherein the P broadcaster is further configured to receive the
confi gur ed chnt efhe method of Hlaimcl mherein thyannpiuatement corpprisesorsibscrigdion Apri| 2006 WO

03/ 040855 PCT/ | B%%%Qégft%ggﬁlgﬁ%\% g]h%gags%%ﬁﬂﬁﬁg&dl%gsu@ i , and

encapsul ate the ackets e systemof claim
14, fdurt her corrppnospsn@tmgsmhedul ing system di sposed at the content

~provider, thg SC'?ﬂéijLthd&% d@%&&ﬂﬁﬁ%ﬂa abd g ﬁg@ﬁ&ﬂl&‘lﬁ@ﬂd@@i 5

m.l|tIC8.Stl ng t he encapsu ate content acro0ss t e network to the nmachi nes of

‘the subscri bi ng @mm@@melpuw@heb%wmnwmmrm@% n the
start-time ig, SCTE@M&E&&?&)&@%&&H&%s h&sheD ARAWisEEeOf the content

streams. 18. The system of cl alm 14, wheréin the network adm nistrator
conprises a 10 ifRamaon neResERy dadeaTyD s Tauliicast HANSHRSSIOBI n t he cont ent provi der

conpigi ses a ychappsherdiok i lc%ﬁérﬁﬁ the J:l%ﬂpsﬂaﬁd is BRiexéd Rloflo14, Wherein
- h
as a prescribed address setting and a prescribed

P br oa cast er
g;rt setting andmﬂﬂe@@ﬁ&ﬂﬁwﬁéhwdé‘#@éd@ﬁ‘%@?md?téh,edlaﬁ@@mtlﬁ@h’é@nf| gur ed
content fro”i?thei‘ﬁé}ﬁétﬁ‘datofﬁ Vl' ﬁ%&ﬁém&ﬁﬁ@ﬁﬁ&%éﬁ%&ﬁiﬁgm&cﬁﬂgr ess and at

the prescri bed port. ) sys em of claim 14, wherein the configured
content incl udeswﬁhm@ﬂuﬁ%@lmo‘ﬂ@m%W%c@@}eb@maﬁteﬁmw group consi sting
of data files, sjh@agl ng audio, and

15 14, A computer-implemented 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 admmistrator 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 ;: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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: st t eani ng video. 21. The system of claim 14, wherein the network

adm ni strator conprises a 20 channel managenent center kerdi&priiRBd8 nanages
broadcast requests received fromthe content providers and conmuni cates

t he broadcasts to subscribing end-users using the broadcast guide
broadcaster. 22. The systemof claim 14, wherein the machi nes of the
subscri bi ng end-users each have a nultlcast-ready interface and the
‘parti cul aWQise4ess, wherein the 25 machines are connBCHHNMHkO t he network,
and wherein the nulticast-ready interface receives CDMP streans and outputs
streans that are ¢ alb*?gth rticular The stemof claim
22, wherein the o g‘?f%?%?"ge’ﬂﬁa&?@%?‘ lgﬁl;dsmﬁsew the UTP
broadcast er . nul t iCDAR mcltelle encapsul at ed content across the 30 network to

t he subscri bj a9 d-users.. .- ril 2006 3/ 0 [ 1 B0O2/ 04404 24.
The system o# iﬂ?ﬁ’%ﬁm aﬂ%?léghéfﬁc?ﬂfﬁnﬁn%%%ggygﬂyé %(I:-e i ncl udes a
1g:gLaphi cal duser ||ﬂte&bﬁtﬁntﬁo§hﬁﬂhd&chﬂ12uﬁmymm5 is sdhednlmﬂlestaﬂhmelfmunc\(/amrrents frﬁm

e roadcast gu oadcast e m erein the

transhitted annoﬂ*‘i‘g‘@?‘ﬁg?ﬁ s@f’tg?)?oé‘fgtcfm oék'[ﬁrﬂgp ica %user interface
according to thetﬂersnlﬁd-it:agtemtm:‘mel on which the encapsul ated content is to
be nul ti cast K., 26. T stem ¢l al wherein the
nmul ti cast - reddy ?ﬁ?sé’f"t Sgc??%ﬁ’u%e% Wﬂéﬁﬂ e hgflﬁegil%ﬁa‘gﬁgtﬁ? he transmtted
announcenent s asrequﬁadhﬁdwﬁhﬁﬁhddoﬁeﬂmhw: bi ng end-user. 10 27. The system

of claim 26,18 énfllg é&tlgrcqepe%tgé%%(g ad .E“QF’EL gI'H subscription

i nformati on. emo raphi cal user
i nt elOf ace perm tshamelmauagmt@ntesaﬂdydmeimthegmtmﬂpmﬁcrcbmpwect one or nore

ul ti casts of nhé’ﬁ‘g t&%ggntcontent using an input device connected to that
1d- user's ma “Fhe system of claim 14, further conprising a

mul ticast-r elady Ehﬂaestéxmeﬁ:lmmd#,fwlg@sue L) i’y brs:eicasttehascamrmbed Wf ormati on
provided by the fod%%éjs%%ié an%lé' pgeeScribed port setting and wherein the UTP broadcaster
receives the.configured 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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" broadcaster to selectively permt reception of the encapsul ated content

. nulticast by the UTP broadcaster. 20 30. The system of cl & ApEE00Gherein
the nulticast-ready interface is further configured to transformthe
encapsul ated content in the nmulticast into a format conpatible with a
pl ayer, the transformation being nmade by renoving the encapsul ation
provi ded by the UTP broadcaster. 31. The systemof claim 14, wherein the
UTP br oadewsdsmdosiss configured to 25 nmultiplex the engapmpwalgd content
prior to nulticasting across the network. 32. A conputer-inplenented
met hod for tunneling content across a network, the content having a
digital forpht tIhasysiem ofclaipslZ whereinihe multicyst-regdrintedasaipcludesdy the steps of

engrafting a packef. ﬁ%q{ ahidGndeReks o ¢l Ng control
30 information §§§%$%P$%gﬁ%u tl%ggﬁagﬁgtrl ution across the network and
control |l ed receprdadenstgnidaburadendtesl i city of nmachi nes connected to the
network; mulLiicasti t % Aemita8 amB itk HtEAe t together
with -21 4 §'ri %%M&gﬁ%ﬁggﬁﬁ% 1 IBO‘{%?O4404 t he hea ,erya?o t he

mul t§ plicity of imthepisphice] usesinterfacetaecorsinary e brpsicest pleichon VRICBE ect i vel y
per i t r eceDt i 0, Ao ALhiGH |4 bbbl iRARIACS: and Stripping the

engrafted packe omthe nulticast transm ssiaon, 5 whereby the nulticast

provi des t 026.he Thasysteenof elninndde whereis the pallticesbrepdygetedise ESReRIFh a for mat
that is conpati %?mﬁlﬁp%%@%dﬁgmpﬁ%n}mﬂmmmsﬁdsedumgBZ, wherein the

digital format conp IS a unicast packet format and
wherei n the stepndfiseengrafting the packet conprises including the unicast

pacget formgy f%eé?g?l}[ﬁ%%}ﬁm&awﬂ&éiﬁ{hgﬁﬁéroﬂ&‘at&%lfﬁ‘etbasﬁéﬁsuﬂ&b@)ﬁﬂﬁt hod of claim

2, Wherein"the ‘engra packet consists of-a header. 35. The method of
1'ai m 32, wher eiifforsteigns ¢c) and d) are performed by a nedia- ready interface

executing oy theyp Q¥ bigin IPRHA-EE fhe praphicall M6y ilRIfEPertfits € @l m 32, wherein
an announcenent is transmtted 1 n advance 15 of the sfep of the nulticast
transm ssi on at petfiegarigybscribing end-user to select one or more multicasts o :
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 qonﬁgurcd 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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© 37: The nmethod of claim36, wherein the announcenent includes broadcast
guide information. 38. The nethod of claim 36, wherein thgAgirpgoecenment

conprises a subscription nmessage that identifies an encapsul ati on protocol
that is enployed in the 20 engrafting step. 39. The nethod of claim 38,
wherein the subscription nessage further includes a tine and a channel on
whi ch a broadcast session service wll be broadcast. 40. The nethod of

cl ai m 36, wieoaisss t he subscription nmessage further i mCcoasd®sodi nf or mati on
necessary to decrypt the multicast transm ssion. 25 41. The nethod of claim
32, wherein the encapsul ated data is nultiplexed prior to, nulticasting
across t he net wortheheager tothemyliplic8yofsnackinesi m 32, incl udi ng the additi onal

step of perrm tting i @Rcdohitdiiforafih B R RASI RiepREAY | 0 NG 2
e

back-channel return path to a content provider.
particular ones of the machines; and

stripping the engrafted packet from the multicast transmission,
5 whereby the multicast provides to the particular machines the
configured content in a format that is compatible with the player.

33.  The method of claim 32, wherein the digital format compatible with the player
is a unicast packet format and wherein the step of engrafiing the packet
comprises including the unicast packet format for the within a multicast

10 packet. '
(\: ' 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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