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60/ 345, 501, filed Cctober 24, 2001 and entitled "METHODS FOR MULTI CASTI NG
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Field of the Invention This invention relates to nmethods for tunneling and
mul ti casting content across a public network. Background of the Invention
25 There are a nunber of nedia players that are available, commercially or
otherwi se, to playback streans of digital data. H storically, players have
beg? configured for peer-to-peer comunications of data streanms between a
host and the player itself. And while streans of data have been tunnel ed
across multicast nodes of an extended network using user datagram
protocols ("UDP') and the like, there remains a growing interest in
mul ticasting streans to 30 many players at once and traditional players
are sinply not conpatible with existing multicast distribution schenes. The
preBent invention saMEFHODSFOR MAL TN §ONT ry of the Invention
The invention relates to a conputer-inplenented nethod for tunneling
content across 35 a network in which the content has been configured into
a digital format conpatible with a -1 CONFI RVATI ON COPY WD 03/ 040855
PCT/ 1 B02/ 04404 player. Prior to starting a broadcast session, an
announcenent is transmitted across the network, which con%aiﬁs.qﬂgtrol
1070 RFR}
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content is encapsulated into a format that
SUppPOr CONTERNITC asd frdindy.Si ProtvisionahAdpBcation SendlINarl 6p848,501 oftled Octpbet 2 ul ar

hi . Th fi d t [ | 4 » : i th
encapsdpt oat swpd GHORS DM T AT IREEGOREERT W BRERr kel e
start - a}é’ﬁ’@eqﬁﬁ&{?&q%édrb?trgﬁr&@aouncerrent. The control information is used
el’y ‘perm

to selectiv eception at particular ones of the nmultiplicity of
machi nes, and the encapsulation is stripped

20 Field of the Invention

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

public network.

Background of the Invention ’
25 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 using user datagram

protocols (“UDP”) and the like, there remains a growing interest in multicasting streams to
30 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 |
The invention relates to a computer-implemented method for tunneling content across

35  anetwork in which the content has been configured into a digital format compatible with a
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fromthe nulticast transm ssion at the particular machines. 10 The

I nvention also relates to a systemfor nulticasting content that has been
conf i gur eaoaB/oashkost nachine into a digital fornat conpat iPbiraBew/dshoda
particul ar player. In one aspect, the present invention provides a
conputer-inpl enented nethod for nulticasting content across a public

Nt WOr k. GOTRICH 8 G8hBS bSRPA AssioAPdiinBEndotrent Budhamited aarofd st si gnal ,
capt ur né [i've video ds a second signal, ponflgurlng the first and second
si gnal get&rk whizhroesipins conteol WD aticassencerninghebioadqast sessioh 4Tl oLl at i ng a

data packet from each of he respecti v ; IstdrfMifie@d CONMDN
dat a ninfermatiop pﬁ%ﬁ%@é‘&c’](l%pt ger%ﬁ{lér %ﬁlg #\BIsgg ?%%t@xg?;l gglg&t@%ég%; 6%'?# ¢ network,

the CDWRe b diid\@rbpiiancartintaufifol cfoanst that sppparistmulticgst digarbutiperad i ng on
a user machine to playback the captured audi o.and vi.deq....

| t,
i pr camrallemeasntivi ASHHIS SSecBnG piA WRHEHCRURT A L BT aP oo "
mul ti Cagtwqulg it YA AR Fotnfht g@fnhﬁiﬁm%ﬁwaf HraclffdERA asdoRgaricB &vithithpstan

capturfl g T'rve au signal,” capturing |live video as a second
si gnal tineanaéluget inrthe dimeufdensnt. afite eetrohthferimgitian i uspd fosalessiyelymeyalt upp

streans of data packets, encapsuyl ating. ..ot t he
ot o RS BT oaisairs CURRely PLg bl S ER O SR i kipaTn

publ i ¢ foet WRIKulticdshBarfskhiBidn @ iipargeigadsohintat a sufficient to permt a
pl ayer operating on a user machine to_ 25 playback th fﬁ tured audi o and
vi 8@o. | n ydheanfentiomalso e@@t@t@,a%@np@éwﬁﬂcaﬁwwhﬁ'ﬁ iRF8E o

conputer-Lnpl ement e - ' th A64rASSladpltdel | ¢ net wor Kk,
conpri &P rﬁ‘gatsatnlé‘f?gmg‘%%%ﬁ’?? ég{%ﬂtﬁgﬁ%ggﬂn%&% HP%?% a gi git gfp ?%Br? mat

conpati bl e Wi bhe aspeb@itepresengnadition pravideadmmputerimplepwmtddgnetied ont ent ,

t he header having control information perm.tting nmulti LSt ion and
30 contm@HFasiing eQEHLAETPSS %rﬂ!ll?liccr%‘f’?%g“g@%%%g {.hﬁgte %?%aﬁ’aﬁ{ gi\%g %P?;g&r ed
data t %%E?ﬁénaw Jagm}iﬁg 1ivOSREE hs b SeRnBWlghbI b duying thepfirayidsecarsli signatshe
control”infornation to selectively permt reception at R%;él cul %D%ones of
t hespl ayes sespatisie STDR girpamg of Heta peclktts; and enpapRdating|adataRac o3c

03/ 040855 PCT/| B 404 whereby the t ; ' mysred cont ent
that i sth‘?:ﬁ%%ﬁ“ivﬁgﬁ%ﬁfﬁ[eﬁmﬁ ﬁ%gegl}ff fl?ltg GIear &%3%1?@&%%\%%?@0&%?3%& aspect of
the presgRhidsionaRidsehe pabEChétiverk sy SDMP iBlndinydmadadateuiicniée permitor

strategic distributionof content by activel nagi ng,subscribers and
Chei r Gplnpmepeiiag cessspanbie tnalbhuk (e puttied sRda égdgsmd advant ages of
;23 Lhent %ﬁéﬁ@ﬁeﬁagspgcﬁg%g ﬁiéeggﬁqmtén(ﬁ% bRRiads @l dopiphies idBleaicn®Ad ri@Bad fopt i on
20  multicasting content across a public network, comprising the steps of capturing live audio as
a first signal, capturing live video as a second signal, configuring the first and second signals
into respective UDP streams of data packets, and encapsulating into separate CDMP streams
the data packets of the respective UDP streams for transmission across the public network,
the CDMP including header data sufficient to permit a player operating on a user machine to
25  playback the captured audio and video.
In yet a further aspect, the present invention provides a computer-implemented
method for tunneling content across a public network, comprising the steps of configuring
content into a digital format compatible with a player, engrafting a header to the configured
content, the header having control information permitting multicast distribution and
30 controlled reception, multicasting across the network the configured data together with the
header to a multiplicity of players, using the control information to selectively permit

reception at particular ones of the players, and stripping the header from the multicast data



Brief Description of the Drawing Figures 10 Figure 1 is a first hardware
configuration for practicing the present invention. Figure 2 profiles
certai n swhtosasmsssrodul es in the broadcast platformthat emabliBo2/deskt op
reception of multicast content. Figure 3 is a second hardware configuration
for practicing the present invention using an edge of network server. 15
Fi gur &4t éb?r. the Iﬂu?t?éa SHHLFRES OBt ghfed JoReht Bht iP dgBpATblawith Xiepaktivuar

|nplenen{a ion o tﬁe invention. Figure 5 is a second screenshot of a

port alplpege of an exenplary inplenmentation of the invention. Figure 6
illustrates_a fifgst operati L,Q .} PRl igavent i on.

20 Fi gure 3PPl Lt Bl SO ARy, Bl R e e 11 he
i nvent ,iied i dateiSdisidbutibi af @mtent byihstivehpmardgimgsubseiversanditheinc cor dance
with the invention, Figure 9 illustrates a fourth operating scenario in
accor destwerkwicedss pAEts. nvention. Figure 10 is a bl ock diagram of an

exenpl ary ' 0 | ' iSERYant1R dppRdiated fiigradid ce t he
pr esent in%%@ggtﬁge@{%i#ggavﬁag%%% gﬁhgrt}ﬁ;g?ugfﬁyaerfdgfary Enbodi ment The
pr esenfollbwitgrdetailed idesatipsion iabé theiancoapgrangingidsawngs.h an enbodi nent that uses a
br oadband di stribution platformoperating on a progranmabl e machine (e.g.,
a conputer) to deliver content froma content provider to end-users across

a net V‘BfiEngcPﬁ.l)@iBh ((ftthgi)rhﬁingqn?u&@ user) interactivity is provided through
a back channel "that i e wth the cont eﬁjt‘Spr rovi der.' s
I

at is conpatib t
i n1@ ast r uctKigere 1Tise fysiozeaduare cprizguraion BaRRCEHRR SRIPEBHBe used for

return -3 0? e‘%t% eSSSCeR%/r sgﬁ\gg{e%ﬁﬁés &ﬁ%eﬁvrhﬁc%t%@attfo\ﬂn?tﬂat k@b stream

sent by the TEBTY oV S a sche roadcast tine that takes

into C@é&ﬁio?%@bﬁ@ﬂofhﬁlttoastw'oh&dt.bandvvi dth of the stream(s). Figure 1 shows
the main platformnodul es involved,in the delivery of the.ljve e- |earning
sessi ons di Figera 3/isasegonfehard wiye confamaion fgb@i‘?lctﬁ‘?lﬁgmeﬁesfﬂtép‘éenﬁlg ﬁzlilSlil:1 nt ent
provid of netwbrR 6L Ry K admini strator 20 (which preferably takes the form
of a c%g% gIOfﬁanaégrrent center ("CMC') as described in co-pendi ntg U. S.
Paignt Appl Figatd bis &St sreddishot 064 paal Pege of an egmpiasy ERplsmentedoBol Bht j ¢ | ed
"Met hod and System for Broadcast Transm ssion of Media Objects,” which is
her eby VA8 hor at ed by reference), and an end user 30.

Figure 5 is a second screenshot of a portal page of an exemplary implementation of
the invention.
Figure 6 illustrates a first operating scenario in accordance with the invention.
20 Figure 7 illustrates a second operating scenario in accordance with the invention.
Figure 8 illustrates a third operating scenario in 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.
25
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., 2 computer) to
deliver content from a content provider to end-users across a network. Student (that is, end
30  user) interactivity is provided through a back channel that is compatible with the content

provider’s infrastructure. The broadcast platform back channel need not be used for return



More general ly, however, the block diagramof Fig. 1 illustrates a
broadcast systemin 10 which nedia objects are provided by one or nore
content pwowddersss (only one being illustrated in Fig. 1) PCo/IBO2MEBWOr K

adm ni strator or channel nanagenment center. The content provider has a
channel editing capability that further permts scheduling of nulticast
transm.gsi 1,92 FRLERla YenPhy BREoHRE! Srodider IRlayschdtledfbrodicadt tinse shown i n
Fi g. %aﬁ%ﬁgé}écéﬁg%gg edt?%alhingenca}babi liti elir of the caqontent provider can be
conf i ghsteakeasnta consiflesgorothairequired hardvartherfi the siipaB¥sh er (CEC Pro), a channel
editing center (CEC), .or a. er Lt SRRNeEr thSEGe Master). In
t he exenpl 1§urgr}%&2ﬁﬁé§ﬁ@apﬁatogﬁrgafﬁ%ﬁggﬁgé&r inlr}ge gqnfibgured W th an
encodefarhs selifbnsiifeclP Rl adskiopltbiripptes. Spectfirailypthentss acorftont pexdde1 8, a
first streamfor audio _and a second strean%of or viﬁgeo. There can he..

addi t | oneiwork adsainistraios R0 Awhich Praferally driss fredtorm of 2, FAATGLRAREC I LT K di o
Server . ’ | O SREYED SLBalcANASSINALIEH SerdlNd. PH/B46,901 filed nel ve)
strean%%ﬁ?cﬁsa?gg%gmggm‘g@n oﬁrlgedtjrangm ssilg%n to the network adm nistrator
20. Dak/Rrchans, beos; aptitlkeEMethbdand System for Breadaast Trenswistiene! Medigi der or

el sewhere, and .comhined with ot her t er ial a e demanded or

desi r eQbrests, aViHgh 15 heggby ineo %réﬁeﬁs’ﬁd%]aegg?)oﬁ&d al%%ldcr{gsﬁli%dr?lt provi der serves as
a channel gt %&&rﬁ%"h@&zeve@,&hé’ﬂl@@l& atagfeh bf Bl 1 Nausakios £ hentiashesteddins6, 901
patent applicatfon, 25 using a conputer 19 to rralgla]%e clont egt. book

bahiwi ohich rasih sljhets atecprovided PrersRTIBPIS FOBIENERTOVIATS AN ORG PEBE si on.

Bandwi df h._booki nd tr S b VEentdroThe¥amehte, from
U.S. {“éﬁ%‘e(iﬁb]? Er “i"&‘r{‘e%g(r?‘?a %&r%%%g 390@151?%@ Decneﬁb_er 15, 2000,

ent i t| ehvider PRCA Stia@RelSdiey dapShikityehataimdhdyipletnoits fobedibing fnrfi®@sloadcast

Transm ssions," the entirety_ of ich is herehby.incor d reference.
The coﬁa@mlsﬁb@f@\ﬁpéé’rlurﬂbt}’d%fﬁnﬁﬂﬁrﬁ%’ WE\X/%H%O %mg‘i}%ﬁ@P E%‘QF%& ?'s gg%’{i ng

appl i cati ' - QARG pYSi@REat BEESnfigurd AR f31c0daBH5
PU/IB%%??XM%]%%%‘YPQE%%?WE, rmlrpe (ée_ner al errbogclilirrrents, tge Cf%ent
pr oyi dekanh6l afthg\ednwa (KEEdO)rshamebediting eenter{ EECOATiaguastdy coymet SHiM&I 1y as
described in t(j;e af grementi oned U S. Patent Application Serial No.

09/ 406 cgta (CRGMI2pSht e har dwar e confi guration for a content provider 10 in
t he exenpl afynR KERSHEBAbodiRRhY GRS oBteRtPHdSIdenfs confipuadwith anwatddebla from
One Touch Systens, Inc. of San Jose, Califorpia. Specificall ger}; dprovi de
a sui t sl eareganeties mupinde sireanisiof fatgetoy gxamplg Hrst o\ °3-%%?| caton
server for use,.respect] ; a5 d&urPavdicmendratiaaigeticoyver 16,
audi o SEYaR OIﬂc}eoaﬁ@e&ep{:o%edc%a{dfig%n%%?%@g%%B.ﬁa,g\n adni ni strat or o?g ot her

PERFON 16 ANdi6RBIVeH UL EA proeaRIicD syeerdibican iggnereisinawiiplg (¢ BetWAYisHEENSPL t he | P

addresses and ports w th ones. that .. .
static conterFl)t 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
be demanded or desired for a particular e-learning session. The content provider serves as a
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.



10 address the UTP broadcaster of the CMC 20. Simlarly, the Wb access
software at the client nmachine 31 is set to a specific IP nulticast

addr ess awo opo#ass3 or receiving multicast transnm ssions fPCHIBI4GMC 20 or
an edge-of -network server, as the case may be. Conventionally, providers of
streanmed content configure their data streans for playback in suitably

conf i gured 0 GerREN S BbaikRawNHRlcaNR At frupidsr 1GardretWbidons 15
Medi a PI ayéllr?hg%rglgl%ebﬁ{é?fg%m the Mcrosoft Corparatian, Rednoegqg SV\ashi ngt on,
&

and t hemfistrttorR0 gindyesondiguren subptsatAllsyssdesprbed 1 dhe aipregieghon such

pl ayers to pl back .t hes r@ans, the streans nust be in a conpatible
for matP.atel%&9@%“%%98@?'&%&@%ers are suitable for unicast

transm ssi g0gyitdheharitwarefconfigaativanioe atoytenhiraader 1§ intheek¢mpday . Mor eover ,
many content providers use proprietary ers, i-ch e t ata to be
pl &y ecnttwdiraerit includey agaibes of WWB%%PY%BM‘?‘HQ@‘%@&F%g?ﬁé&%ﬁ‘? r°g| ~or
manag g;[p k@éﬁf&rﬁ%’é E%QMEE:HI};’(F% vpr%bﬁi‘é@@hithﬁlé’ e®fode presattat@nserat, andgi ven end

user. &0 e, resent ention seeks to overcone traditional
const r@ivek sndapriicakbametydrfanse) regicoticelyas dhdicpdey 1Aup PIEEFNMIONSCREE AP s si ons

of streanmed content,. r.eqgardl ess. .of ,the f f | &t reans.
The brBdcssster Jratt 1 1@??8”5&13%@3?@“@%%%&#&?%%???%?gg%dndfqngg?es all of

the L of MR £i16OME S&ttindy ShlBY adiisessssamdgattagrithronps Biabcol (" UDP")
streazrrt@e%tcroa UD%ﬁtg?g]rrfﬁﬂgl in(r;éﬂh( " U'Il'rl%%r br.oadaclzas rver 22%%\(?)§cat §ﬁ1 %tlieﬁthe
netoor dddassite TP drandeater of e QME 20y rYimelas¥tas ACHRS SRMEF U S e§ backet s
of the UDP streanp W thi. | pligehltlcaéeDVP" ) packets.
The CBN’P"[?E’%\%@L{SSS&@@SS@F?I 18319 e %ﬁ%@?ﬁy%ﬁ% sf:orr ir%{ei ol‘ril)é: nar?ggenent and
mul ti plegshigicds fdie 1R EMa aenedge-af-netvbilcssverpasthe eassmapthe. net wor k 30

adm ni strator preferably has br oadcas ui server rovi des
br oadcast gUpanentippgllys pEAvidsEs %étrg%gtimﬂﬁﬁrﬂ fjmg%"ﬁ g%rsqa%?sh&ggﬁétf cB\/)f/or k
admi ni st rat or | R3LEAAmoREAVEs! Endvacslayadygesasmtieindons ent
or ovi d@?@ccé%%‘g%ﬂ%ﬁ%t&eg B e S e OVE — 5 WD 03/ 040855
PCT4 | BRRUOAMAYer akailabid fromrtheMicasesComaratiandiedngmde Yeshisgiodstd Bt h t he

assi stance of the hroadcast | de. searv I LR By

arrangE’f?él’r"ﬁP‘,’VIllﬁlfs’f??pé‘ﬁ%I%“‘?ﬁl §%g%§7il%oe'§5 ?éeé?ﬁsykﬁgﬁ?ﬁlgt%gﬁpgnt S?eovi der 10

Eﬁ the%t?&&%? fH sBamhe vk B iak c%ﬁlp‘dﬁﬂﬁé@oﬁﬂheyHaweveﬁncxmysmtimlaﬁpl?}"?s area for _rrrﬁt
a cke e

e et o oSt L S OO0 L5 o RO FECUE, S T
DLy 054355 o0 i B, a1 e s and juscr s
of sgPebatichEr Rirataf, abiBtimémotding control or management keys that govern the
viewability of data streams at a given end user. Therefore, the present invention seeks to
overcome traditional constraints on streamed transmissions by enabling multicast
tranémissions of streamed content, regardless of the format of the underlying streams.
The broadcast platform of the exemplary embodiment first configures all of the
75  streams from the content provider as user datagram protocol (“UDP”) streams at a UDP
tunneling (“UTP”) broadcast server 22 located at the network administrator 20. The UTP
broadcaster 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

information to subscribing end users. The network administrator coordinates broadcast

requests received from the content provider’s computer 19 at a CMC kernel 26. The CMC



t he prograns executing at the client machine 31 are a nulticast-ready Wb
conpliant 10 interface (e.g., a plug-in software nodule for a Wb browser)
and a suiwelWBe4(sbayer. Preferably, the multicast-ready i rCenBexm4¢s’ VRl ")
is the MediaSurfer (trademark) software product available fromthe
Fantastic Corporation, Zug, Switzerland. The player can be the g;lrdont Row
(trad - f REE withtBe afistoaef e besadpdshgedesuch as
t he Wﬁ&gﬁ@%t%agyer ggé!?%g&l\f/ﬁ:rosoft Cor por ati on, Rednond, Washi ngton
or t heseiver Réal Pl ayer of Real Networks, Inc. The CDMP streans include a
header and preferabl. encapsu : EMY Se
encapsul at aé‘c?%ﬁglalt%e Fﬂ@?&‘f%ée n{’ m %‘gﬁ%wg r?ﬁ% ﬁﬁ;& %gg}r%t%y?ﬁlletk?%ast

di St 1'i fygtiden1 PRAnS aBkvovk hedinigreptiorhent thaytemmicamsdlateddniorn oraaidhaind user
machi nes. The streans are unw apped or erfonfigured upon reception at the
cl i nt suppeits malticest disfebwran (eﬂﬂécﬁ)@“’@dm’%ﬂ kets that are conpatible
wth a pl ayﬁée & ?93391% érgguﬁtlida&rﬁcrosgg piBEOhéodklandHhercesivapstd at i on or
engrafting oOf paCkets in order to enable nulticast transm ssions . of

conf i genaiplichnbeatd iserpdd (abnew shown ireFigel Wobach£adiupirdps acignt sgrehine
[llustratively, the et wor k adm ni st rat i . ARG RI
subscr P hthabFg §YEFEY GHonagjas Of angone %aat QJI}%&Q,[O Eggéé%%)elr nel Zé%m(g V\I%ose
funct i G ohSerhls SRCARRL LA RenteReRie STad annijestsadnWabcomgliamge 25 with
subscr 1 pti o‘%r f

informatron from subscription dat esba e SQqﬂ AIca
subgcr intrfaza(¢.25 opirg-ingieftwasy ppdwia forra{5H BFOWYSSE rﬁ“a\?ééu QUBRE ot i on
information for the.recej G- e Y i aasRnhPd sandats ansm ts
the in Eﬁf?fﬁ?]iyofﬁ?etr%ﬁpﬁaes%%aéggr}tlgg%egnﬂéﬁgﬁﬁ % glllferlﬁglﬁgglg? tQThe subscr ia tion
cog_t rObgj@lﬁW_ na}ﬂeﬁ@ﬁgmle&?hﬁ&_stice@mph hdmﬁpn,cﬂugasmz : Péﬁhﬁ@l%@ wPed] %o(cjie;s t he
medi a obj ect in accordance wth_t ubscription_ infor ed from
t he dafuRewSwalenyknpaye o ne JIOH&? g)ﬁsl% S efe SUFHG” 8%5{%3%%68@B§/}F%ﬁg¥pr esent

i nvent i,on Yot thOM G osoF orBSRTBh,R edmrdgc Wapliington ootiter ol  manager
may. be B 8%%%?@@1% s WO, 03/ 040855 PCT/ | B2/ 04404

andst aiRealPiayer pER kaiNetwtksyap Ere GNP stisars igpledeqchaaderape PreferaliYoscri pt i on

information aroungd _the packet. ter ' b im@Rioh MhAr mat i on
retri e\?’é‘éﬁpﬁ‘t‘%‘i‘hﬂé‘%ﬁ?cpr? r?ra%?togl@él éseggéip\éﬁnﬂg%dgé%%ﬁ%gﬁl ?élggr Uctions to

encode JLhe 1 BditRaaRiifGbutidh Adconitesragewption poaharized rndingmded prd erer
software. Only clients who have subscribed to the Serwﬁﬁecl?e'ﬁgmta s¢ have
the camachpenhasretamsaypnsrPRet enigrigrad upgR regsPiog & Bed SN E% he

br oadcast, obj.gc I n r ' LI with A& 18P amhiggtdnathe client

i nfor yi%%ﬂ@y%hm%%g%%}aﬁéﬁté% ?fggﬂgir)n ssi‘g}l bi%)t?tér eamﬂ:‘gor exanpl e by
watgr mghichii ach data packet. In this alternative

The encapsulation or engrafting of packets in order to enable multicast transmissions
of configured content is performed at the network administrator 20. Illustratively, the
nétwork 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 subscription information for the received media object from
database 508 and transmits the information to the subscription control manager. The
subscription control manager 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, subscription control manager may be programmed to identify the header



enbodi ment, the subscription information need not be added to the bitstream
by subscription 10 control manager 506b. The subscription information nmay
be added wo oBhessat a at any point in the system and nay PeTadezd4dy t he
content provider or by another party. As described bel ow, use of

encapsul ation or encoding permts the systemof the present invention to
enabl e, @r.:dh5Ah Ref SEBKRD 2AfadBidbhdl Prbtasol 3Bl bEabsdiptionitfonnitam eouhdiser s.
The client machine 31 has access to broadcast schedul e information that

i nf or nthe piketl5 end user of avail able programm ng options. Preferably, each

UDP stream gener.ated .in gl i -ng: I bserinfi6h Uateshst gggt her in
a single sc%ﬁ%‘i‘té‘fe%i’ﬁ e%lf%ls%r#tﬁ%ﬁg?%ﬁ%&%f@?ﬁ%gfﬁgﬂg%%ﬁ)grﬂ)l/_ enbgdi ment is a
per songhy 66prideahstrivtioRy @ encodeathe mediatabpaut ireaccaidgucenwith partiedlpiced usi ng

ot her devices for receiving th roadcas dj,a objects,..such set-top

cabl e ensospsion spftwared £ply GHENL WEO g%‘(ﬁ %‘”@8&%9 fhféegkgqﬂgttguﬁarvg\?ger e and

sof t Wagoq‘rersﬁo ﬁ@j{%ﬁgﬁﬁﬁsgﬁwﬁén%ﬂ BOM1E to/re81s6 thelbpshdogdt OBjectAn exenpl ary
IS |

cli ent machi ne ustrated in block-diagramformin Fidg. 10, dient
machi ne 31 Jrafateabitye embpdinses the subswipiion infounativnrast kerbedded ibe o
protocol such .as TCP/JP stack 112 vi | ' thi il ack 112
i s condSPEHIEPISEHRIRL ?ng%by Wﬁtﬁ%%}{m%e%%%%gg%g%pl)lgggl-gigsﬁélin? lco_nt rol
access ghodiente - sup Sription ige@hated nead Astrietadded tritle bizbretm byesubscaiption | i st

of information services for the end-user. Receiv 0 ref erabl y. nprises
oné0 or cantiod meagss AEAR s ThOSULEEETRRABIERHE m?%_ﬁ%?‘g%d %‘? g’ﬁ@’@%sat? Y P%%&
br oadc ﬁ%% yTs_&?r% ;ahiiwa}zlg’e 2d3E8 B WR codt é@y%igfég\g%;\}; ARtIRD paRg.enna 102 for

receiv el'evi'sion transm ssions, ' modem 104 for receiving
cabl e- TV t padsdtridei balow, asesalteatdpistiatiomoréncoding Permbits the sysésny Phtesat el | i t e

transm ssi ons, and/ or node 0 108 f.or .receivi.n 1Ssi.qn.vi.a a data
|ink, BEpEREMVSBUYRG ﬁ@g%%%ﬁéﬁe‘iﬁgﬁ%%‘ﬁ@& %ﬁ%?gsy@dg%@%%oégggﬁﬁs facility
25. -7 WO 0%%@1%&%&36%'3@%§ 044840 bhSadBak echedfiledeiovastichOfatiiaformsifleed to a
protocol stack such as TCP/IP stack 112 via NDI S drivers 110. I.n a

pr af er eatluenbbaiaiehle, pragmhningepiisis.1 Preforaly censh TN stFgIm &RPFEERAIN 2( T))

TCP/ I P st ack manuf act ur ed .b cl, hON: ; he3ihese

ski | | e&08 te%cH@ge?ref's,1°fbﬁén‘i}lﬁ‘¥ebigﬂ8%et%‘?sfq%ﬁ%[?psg’g&c“ﬂé?1?5@?%&?%2%% ne t he

o ot e T L ek Lo 1 L6, have bean

r ecei vetctiogrdisingetherdsyioss s rersenng Bedreadgast Wefil‘%’bé%‘%’ shgh a&ﬁ&@?"? C@?e

TCP/1 P, st ack 1/ ghd i i hfwale Ad E6RAR t6 asmieve that i on, the
com‘runibg’é‘:fsi’ Brr?%l]déd;ﬁ?iatﬁ@ém&%%‘%gg?%ﬁéﬁbidgﬁ%lilon mgnager 114 whi ch determ nes

t heos ulistiopilitpdescribed 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 protocol such
as TCP/IP stack 112 via NDIS drivers 110. TCP/IP stack 112 is connected to a subscription
manager 114 whose purpose is to control access by the end-user to received 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 broadcasts 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.



and service to which the conmuni cati on bel ongs. Subscription manager 114
then determ nes 10 whether or not client machine 31 is authorized to
recei ve tWe oB/0#3s3i ssi ons belonging to the identified seP¢raBo2/eame if
aut hori zed, whether the service has been enabl ed by the end-user.
Specifically, subscription manager 114 preferably conprises a software
program r urgi fifed, Redeik@r hOC kaioapled tof pemsbolisteck sichenTCRABstask 132 viaghen

desired, however, the end- user nmay LMLz cription. gl 4 and
have iNDI§ épveaylitheln 4 prefeged §@P9¢@“€§%Pﬂ? s?aff;“lﬁﬁaw%@mw?@%t MRohl ne 31
i's author ' led®y: h&@8on. NAL 1eteeh 10l thbierskilledsar i pti on
packag@gbtm %ﬁ&?ﬁ%ﬁ%ﬁ(&%@?ﬂﬁ%ﬁ%ﬁﬁ%i be(()tl. The end-user ma hen
manual thy a@ ekl irerse ¢f TABVIR stoek 112 éstowicathing the aruiyBedainaskety g@ké@%‘? Y¥or each

aut hori zed  subscription packa bscripti eRai ns a

r edor cr EInspRgedBlear ofher megia Oﬁé‘%gto %egeéﬁn%en%%q %gp%g%ggﬁ{sgé%égﬁrgif rfg he

end- Usiat, 20k HREed 4AE B 10 WEVb &b vddsn Hienmineechrdaubscr i pt i on manager
iTst

et erm nes ether the transm ssion bﬂ;%s to a. sgrvit £ to
whi ch the eQdea/EEP/IRakck Lbkverifiss @ccurstg Keepiion ¢lgh GRPILAEI Al |y
makes this deterninatiol | 1§ 8 I Qfdet GRIMBLhE tbsaiiptind
detern?qwrﬁbmﬁﬂéotrﬁéitraﬁmlﬁggy({%g@ gg%?a%)ltg BN information necessary .t o

decode,of scHneNeapsivh alcaohheudicasios bblbago rSubR&ripionmanagerdddvben dpiermipes
encapsul ation or encoding permts the system.of the.pr Ny ion to
entbl ewbether azatstt elignd sxepine of IW]P‘?WG&? e§8‘?’\e%}teet§an81§/ensgl§§€ ?@EP%?Qgﬁ@%user s.
In a gd%%‘}ﬁ{c{ &ﬁi@M&ﬁ%%mzécg%mqmmcﬁm%@ aableddyl the cifse80 t 0
recei ve particular ‘services Dy broadcasting a supscription nessage
addressed t Spatificatlydsubseiptio@snanager 14 pecieigbyonmEEes fbso%t"v?ée BEARe. The

message preferably conprises, i nfof i C J 1 ye i GHE 8fd-t 1 mes 30
and chamwREEsn e HRGEeEr ?%8??5%’%658l%?hagéﬁggg?'oagca%mg%(’jhgnﬁg‘;%l so include

i nf or mp{d, %K%a;&iﬁﬁze RBSRPELh BHah@ger N1 Ok bivedniibplye thetlist efitsayises|vahieh t he
transmssion. If the service is encrypted, *ﬂt%pe subscri(?%#nolrﬁggessage may
cotpri sed-ise chiemttmashinecidds suthgrized taazeelis: ¢+l FrYrSHPLeIEhv e "5 wo

03/ 0408583 BT 0L 04404y k) on LAV Bsib TR bGPusc bgnhcaachi ne 31 i

able td" PSRttt Tansm ssi ons bel on]%i ng to the service, strip
of f  t heynsRP&IEbRY dralisablef services ivdthin dleatengptjqupackiager Faneghsufhonzed (| f

necessary), and provide the content of the transm ssi +§a¢s user,
as des6evbsoaptiompackagss SYRSCEPY NIRRT glﬁglggll Snagr%gi}rﬁz)'f{p}{a}:ﬁel}‘gﬁ%g% service can

be accg)ggr{énsag%g a@é dﬁ%giggfgg% adliggestanp in the subscription nmessage

i nstructtng te the subscription nessage fr%g&‘}tﬁeti r . [crermri es
(onoi nst r uctTiheg, Wikm B muunicgionde rechived.HUBIHRIPH HAPEFT at YRS er vi ce

par amtv&(fahrether the transmission belongs to a service to which the end-user has subscribed.

Subscription manager 114 typically makes this determination by-examining the received
communication and determining whether it has the subscription information necessary to
decode or unencapsulate the trahsmission. '

25 As noted 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 receive 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 employed to encapsulate the transmission. If the service is encrypted,

the subscription message may comprise information necessary to decrypt the transmission, as



nmessage), after a certain time period. Alternatively, the systemmy alter
the channels and tines for broadcast of particular services so that

cont i nuedwpasmi(sss of these services requires 10 additi onalPCTaBe/@e04
paranmeter information not available to PCs 30 that are to be disabled from
receiving the service. In addition, if the service is encrypted, specific

PCs 3deéﬁ'?vx@)zﬂﬁ thidiSeRhAbDYIiRPHatMhe ] ishdlenddsity broadet natsntissiorsm t ting an
updat ed subscri ption nmessage concerning. the new Encr ption to the disabled

PCs 3elohgimrtv thwesemeiye, shippoth thengansilation information, dsecEyR e TS ®Bes 30 by
addressi ng a dj sahl e-seryi : In8-uk&. hd@sdibaadnt i cul ar
PCs 3(‘1%?%3%}”@:’58%%3?éﬁggrggﬁiﬁg%eﬁ?gﬁ%%p@ficg?h\égggr?ot 2d, subscri ption
nmessaggsretdetagmaidwe/ di sabl e particul ar services may be addressed to

ecific PCs 30. In particular, each client,. hi n 1 j.gped a
Chiue C addvisainesthsSriod vire Soa e SoamuREr e Wi hg B iy 40
parti Cs'ﬂ‘o?’fipagﬁ rr?ég% eqnstnél;cﬁﬁgﬁtgi 3@ At tHeubsoription akbsagd dioasthed cl i ent

machi née 10 enabl® and/or di sable particular 20 services in the nmanner
descr i megdodi&einsthetingPGu30 aatde vssthe infprmedtion spnipinedin HFsFIEE RFPMHET dwar e

to avoid users, configuring nul.tiple PCs 3 fdregs. Wien
subscrmEFtSP%FS’m&gcépglfltﬁn?%@c?gnfg{ggnagl%%%gr%?%%}?\éﬁa};ﬁ%%ggggﬁ aalg%r essed to its
cli entyABCRE BRadSdst of %arﬁ@tﬂ@:t REvi¢dao s sertinpkd exveiph bHthese seovicdsreq@uuresr dance
with the contents of

adtl essiditiprelissice p@riaag?qr ﬁf%%%ﬁ%ﬁ%%%‘%%? 8% ﬁbtt%%éﬁgidﬁébfegﬁ £ (r)rfay
ubsor TR TR e isan o B e P e e et orc. br badeast
o e e et oot on Lot ol rar LAt foso, e
subscr ¢$qucE@ing the SeVrenroRtiAR{P %‘é d‘ﬁ?@ﬁ@i?% ts’ 8'a psgws}%%rg# ?%ggg dfglgbrrlgélgﬁd ‘on a

s vi c2 O o Tt el mo, 5 WID 03/ 040858

PCT$ | BPatiOdl40PCs B0 winidhtdre tslhe remamediiemitbhisereéei ved at a client machine 31
bel ongs to a subscribed service

u I fLd gebrided ot det er mi nes
whet her or ASEOIHeSES -Rfkoélﬁn?‘?gasge%ﬁoa%}%@&/&%dﬁg@%agﬁé\}?ce. Assurflﬁfl%g3 t he service
i s bot hyfuhestd HreiRMCERIh paiticBlah%ac didnomatiinademaybs assgned Bindgieer ni nes
whet her the received packet is part of a stati faagfdila I ﬁft such as a file
or a djdress Suhstiniionmpessages cRIPPEENGIS pAdrgsacs gt RRIIGY ?rrlatgés YSion. If the
packet i s BALE ok iRyl LRt RACITRE B0 enkbit dofiARdisabls pafiizupacket to
filer g&%ﬁf&i‘f?& ?’f%.msglur’#ﬁ%g% fl()f}&ll&??d% Eetg packet I s . _ _
70  services in the manner described above. The unique address is preferably implemented in
hardware to avoid users configuring multiple PCs 30 to have the same address. When
subscription manager 114 recognizes a subscription message addressed to its client machine
31, it updates the subscription information in accordance with the contents of the received
message.
25 Alternatively, instead of addressing subscription information to particular 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.



part of a stream ng data transm ssion, subscription nmanager 114 transmts
the packet to stream ng data receiver 118. 10 File receiver 116 is
connect edwD®3@amsEs cache proxy server 120 whi ch nanages anPCHIB®2/@awhe 122.
In a preferred enbodi nent, HITP cache 122 stores all received internet
data. The user may then send a URL request to the file and gain access to
i ts cont entpmuliab@fdatdpheceid af @ chéntahchinkdil hetongstonmgubseibedor ed in a

di f f A b b °
Ty becntizprion ofmagEer Hd R SRPRUnER YRR o gt sm s e 122

IIIustéatl vely, cache 122 maybe programmed to overwrite ol der data as new
data i i ved, or may be programmed to cease storage of ggg
i nf or mat i omsgaﬁﬁngimesawmem; bothfsubsefibedrand eabled oyubsrTipHoR MaRaset hes a

threshol d. Streamng data r ver o t L ge data

i ntSer f@&%‘fﬂl@é Whsthas eﬁﬂﬁ%@g@Qkﬁllﬁga% %tla &‘f ggfs‘;ito(rB g{mﬁrﬁﬁ e gtaﬁaleg)o an out put
port aﬂﬁcslme@i)i o'bé/)ecE Elﬁ:h%@ Q'sh‘&ﬁﬁm@fda@tta@@mlssmc ﬂlﬁthepa‘ket isrpmi@fﬁﬂ file,

C|rcu ances

be via an additi onal ;aif: ; uch
i nt erfmbeqnpﬁmnman@gmllﬁmsm%ﬁle-naﬂfﬁé“dﬁ]@ée‘f%‘feé ﬂgc mil y’jsffz aeke ed to a
real -tine t abase .12 | @ k@ndrhies theadkeéetd st ream ng
Gata i of oAy oa et e hESo TRk amghREbhyecy ‘f@

|en urther be provided with
sever alyeafiftg\@dtLrdcees118.ncl ud| ng an 25 HTTP or web browser such as a

d fer’ (TM 128 and internet expl d- us
T oyt oat | Fils ERVFOLE 5 Ganerioads ool i tiies 120 whldh milafes i ST User

Or 0adC A3l pRY, DL RS BihbGHindeft, H’Iaﬂ'lséﬂcﬁélmlstan&d af el ertermbor

br oadc in accor thei r bandwi dth requirenents in c%)npressed
form didecUnpuessiaythessqndefldRheaubst te fedite and HP FeCO8Y O MRS ecei ves t he

broadcast, thuys 30 perm.t nmedi a 0bj W Ay Genpr essed
form i Al ﬁm%ﬁﬂértﬁ? F‘gﬁlsvﬁgllrétlﬂﬁatt{?ntrﬂaey b5 é"‘gr%ﬁ%% dif ?er{?l ent ng{lz%nne 31. -10 WO
03/ 040§&§§3§I 15@(;%9@@4 The announcenent s precede a UDP tunneling
session or

e starting a broadcast session, the onten grgl\ll 85 £10
schgdul es aHtrrTaamnhs é%mawe pédrtecHg mwgﬁ@fé%%%wg &ﬁ"a&n ]
LransmiLting, as " PRI o S bIagr &g abreKilag isyst em
softvva?”@y%lt E{?ﬁﬁb ulfé?na%\%gg))gfe andﬂgg i nf or mati on |ancl udes:

br oadc agkived,; 3drtmé roprapfmaiioastsedtoragd afiineomeing mgﬁfmtm@@ge)y}@ﬁm} Thi s
fecei ¥
information is transferred ePCI\/[{‘IH é}l which, in turn, broadcasts the
i nf or maf indermagion [ytorsARinscache {ﬁ%‘ﬁﬂ‘? &M nt erf ace ("GU ") of the MR
preferably displasida Rbagke 18Gs BnaesRe e rial-fiote dancihtctfbac 241ghisbssi on
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
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 broadcast 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 to be broadcast in compressed form in a manner transparent to the

end-user of client machine 31.
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that can be played. Mire preferably, the various teaching sessions are
filtered to display BG announcenents that are intended for, subscribed to
by, or wiwbiogossshannel accessible by a 10 given end user PCATRB@UR¢@NENt S
are listed by the channel that will be used during the broadcast. By

sel ecting a BG announcenent (e.g., using a nouse connected to the client

machi ne 31 -19f gk hGcetnbiy bred6dd £EDP t8nitdbing besdival B&erse&mnga broaddtasir t ed,
whi ch recei'ves an processes CDWMP packets and forwards % er-conpati bl e

st r eanssssiom, the:opteaymOVldm: 1Q $pbedwlpreaiiprsenissien by Rqolng thaaee§ient provi der 10
start ata stre r ”» gnend user
start aﬂﬁ?‘gldgq rﬁ]etrrarﬁpé Bg Eﬂad%rggﬁ lfcié(t:q%h r}ﬁ&ﬁ%@% ﬁlgﬁ'tﬁgbgéﬁé@%ﬁﬁc an be run
from thawarRMR tkodamuldr 191 Schatuld MﬂSBGhﬁoM%htlcmrmdndﬂ Wickfleasesiart timenmput er .

Ei ther way, the player receives the d mfr rovi der
51 tnaivass et sh Guirad-mor clpnet T aoBRE s S e LB Pl
the NE*) OB P % glceysts the i §1§r{at1%ﬁ@o %MRI@A%MJSM Ryerseletfadd Ng a BG

sessi annoﬂncemén I'S Iaye inthe GJ of the 20 MRI. Such integration
bet weqrGUITe) J¥Rhe RIRI mefpﬂahgyahsmaysa slmglaBGmmumr@n@athB 6ache{ErcHiRg SR by

mappi ng specific unce th. th t of
That pResran beplvatobate prebmaigale WeR Serhin hlofdate AURLERRAN BY L O

si npl 'irh@&é&%ﬁsﬁﬁat%%nt&a&ﬂwrClstuhscﬁfﬁaemlby,mg withird clmnhelomessibﬂaw @xing all
data streans froma content provider 10 25 t%ﬁ%‘g{ﬁl ate i ngl e session

(el0g. , givert @aiamengAsmemé)ntS 31 listed bastasigh FrdREd ‘{rﬁ’igstﬁ? s achi eved
with an a BUéARDnnSct6PIHRHE Bhent9 that is
bui | ta]?fB?)c?F%Sttﬁ? lgpgg syﬁine 4n tgé)%]I onaf &3{1’1 part of the CEC Sof t var e

i t sel fhadindST 67 btharinputsievide), al’UDR)tunhdmg seeaien isistarted, whish secevgpdndssoci at ed
with a single e-learning SSi Thi s tion ed to herein as
a One BesessenCRYH pask ateavﬁfg%w S plAYSHEY ]?Eﬁ’é)llea fepgR & theg) ui r¥ed by the 30 CMC
20 Lo I ansROlies ﬁlﬁu&‘a% Ant,3hEBSht4H% BFSHdcBN6 Glakts €) daya stidaen OSM 40

aut onat es

rrutlple related streans g ﬁ‘l&rate vi deo
ants augienitsi@nme)view t}m cohtegt, the andashi Wﬁé%@ﬁ@ﬁpl%r atrRe %}h@‘é‘t fYne ¢ he

d bandwi dth to be booked can b
PG/ | by BaciRaverat BF LRy s Qe o by dNHQ St

t Kp' Calg(&r}f Hee HidiPRay, hophyschesdvisabe das sireant frbm the eomemrpwldmflt bxanpl e,
t hree

or the respective audio streams and one foMth & g ? bitream Bot h
shar edbeamd:opﬁgwdéo mmwﬂ@rﬂﬁnélama@éesa risept PARE MREe MITARE R4V Ul at i ng
the bandwi dt h LSRbucemSRBMIAled IR IR GUIPA the at ed
becaus}éselrﬁﬁnf‘l g# Sél%bl tr?saé(lt}ges%%t% agﬁxeél: and typically varies from one
t az¢ wehper Sﬂausntegx’a&omWMBMRhmdraeldaydr@n atlh@lmanbjllné ca®? t i pl exed stream

cannot agc%ng)%tsﬁédn?);] r%gpplgg gpegl 1cyan}1£]§ncter(§egtls wﬁx ﬂwﬂd lt{E%&da%Qress and port of
that player.
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 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 a 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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to accommodate the static content can be conputed. The OSM 40 can utilize
one of the followng alternatives to address the bandwi dth performance
puzzl e: 1WODbp/oM8SThedul e can be booked for each static comCenBoxis@am The
UTP broadcaster 22 nonitors all of the ports that can have a static
content stream (e.g., twelve). 2) A schedule can be booked for one of the

stat| Cd&t%{.iﬁ@& fo?hiﬁﬁﬁié prRBatioH dtieping4s el typitlBans c#kbps. Foir sefiedulss r eam
mu

using a tiplexer 42 at the content provider %10 or at tgle ¢ 20, if
desi r edrdinsidpdrediookés forrmaipleatheensior the raspegtivsndiostieags and opg, for fhep

broadcaster, 22 ni S I a r shad t and,
when t At e 2 Bt Sl il B R ELEhsc7 Onlly SURE R et
associ gednwividih tfuge R thd Sattacomem s sheneddratmotd qeimplisated beeaagerthemymben| ayer

48 for playback. This solutign cquld create nchy.oni zat i -ALO in
vi efv OP?NF%H}S&% Botdixedin Vigyes ‘émrﬂljlf’:“? i 34k %ua’:etﬁﬁ%ﬁl plﬁglxlfg Lg%r Iocess.

The | agengy singlfef ﬁﬁftilﬂléce&' ook 568t be/diGkiBE dnd onlh Erdogi baidwidthtteedabdnt ent

is static, and any latency can be 20 addressed by the player upon pl ayback
t 0 restososymaiateche satic contenit chn be bampwed.eans. Any | atency effect may al so

be offset b | [ st eni
Chr cads. t ot PRGEE B6 A 0B s ap i e e D e e

MR 46 pefgig@inepuBfe.announcement s for each single session, and these

announcenents are handl ed by a BG handler 49 w thin.qr ciate Lth the
MRI046 in orldeA schedwe eandysibepker {0k eachniaficfrogtept St?%mgt]ﬁl?e@flggf% Cagﬁea\é%ser.

The OSM, 30ofadh ijecfl%;lg&tsathﬁ@ &Q'hﬁvégéﬁﬁ@bcﬁrﬁént%{réaxﬁ t@%@mm vi deo, and static

cont ent™ nétt eans are created wth or associated with a single |earning

sessi on, an@)t hi shedflocanie bwoked fom ohe ofths static contemistrenps,sng audbrlesplioo | n
)

this way, the BG jnformati on management, c b I i

af or enSHEFBHEEO BOPZESISYD “%gé‘ﬁ?&ng%?rc%a?g%e @%&egiﬁg%%gdr% ;l‘/ggﬁ%ﬂ tg%tg/(f)boki ng is

be requjy ﬁ*i'le%i?edg deaate TrhebRANEARr S S Shéwn iFRiE. 1, itveUSedsoaicastedr di ng, a
e

sessi on tan elivered to end users using a package  delivery (very
r ellbablm)nitors thaohdtplend sieemcel 4 presoyibed APt guds a¥hen A datans eV RS a9&r 46

- / 2CT/ : ' oy d di
3: ﬁ;?s r%b‘[ligl%r‘g“?’ﬁe% g&gﬁgﬁg& Aesgg LI 48 md Qﬁ{ll?%f%ﬂl gfbvﬁdé &-RA01tRIBRAD di sk or

ocati on. can be accessed and
Vi ewed @ea¥o 4 pRYerls Beplfitack] ayirsolfion\dheld cosiqgynplarokizgéorptioblesisyn ( PD)
for recorded sessions, a teaching session is initially recorded in afile.
The contienot ﬁ?edwwmnred@@ﬁbmee@umff_ﬁut EHItRLTGHE DRGSR A" ?ahg g
gg ¢ 322 gf%’eﬁga D AL D R RS B AR MhOESHRn: Rhtdtfe] AE1 ddyHlaeaOKeadDesy st em
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 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 recording, a session can be delivered to end users using a package

delivery (very reliable) or cached content delivery configuration in which the MRI 46 stores
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above. Schedul e and BG information includes the file broadcast start tine,
file broadcast duration, channel -group/channel and file size. In a

pr ef er r edwermbodisaent, the BG information identifies the tPrgpaBafodsedi a so
that the nedia objects can be processed and so that the appropriate player
can be launched at the client machine 31. As noted above, the player can 10

be Stwgflé?e@ iBY fRedes hird disk JBGtHfee S§iositors i @ sptcEiedivcationp Thysefileican bhe GUI  of
t he i file is then upl oaded to the CMC 20 for broadcast to the
machi rseseskedvandgyievws ayRnY ting, usmgdhe pRRVEIAS: preferably di spl ays one BG

announcenent, L of. Sach L oo Aen B85 Thidlodiilscssiil QuakRIRAESIqAS be | i sted

by the chan roa session. The machine hayj ng{ the MR
46 1 eGRitMES rédielliih @ fits) dhetcontest provider thsshérbules adfll vzranﬁn@swém&mgi red

| ocation. 15 Once the file is ored on that hi can

o1 BhermegpssiiRadwidtoa Rravidi g aroiat oy aie BRIt it RO ol

annou n brEhtibA Snd QR0 Hid flE Yrodtlé e tthit tintd, fildimohdbasthe
undergat%ggg %ﬁ%?ul?%g@@lvgfﬁﬁe cgn be resident f)n a di f.fere%g&g%ne t han t he

pl ayerduidre clpnnel-guoapichanaeRid fils size. a 2 pyefaredeRodigrib pmgjon

edge-of - ne k_server).. che conpt.ent. ] EED) 5 ysed to

del’i ve‘fie‘?tif%e\éﬂgﬁettgp? ﬂgm F‘S%Iﬁtﬁietlﬁg&ﬁ/%}ggg%ry}?gy%rgeof t he fiﬂlﬁgt tcont ai ning the

Ir etcor dgghrd Fé‘;'blﬁ,%r%@l&_&% QSFQQE apéher cﬁi@ﬁtﬁ;ﬂnhdm Efciy Agso wgsed Bhors@e player ¢, .
nternét Explorer available fromthe M crospft | n s node,

a teachd sigrtedsosssieshing 8 Bleesspigr anpopngement displaxed thi‘gg%‘ﬁ%ﬁﬁg %%[v iTE’EEr 10

schedules, g (GiRald AMRITRRE 90 for hoRlhIGo iRt RARRS Ba¥ikg BAMMRIG Tind BG

i"DHUsPig the booki

i nfor g system again, as previously _described. The
t eachi MRISESBpreferfbly displaysiphoBGednowmcementdvsaeh reerdagrssadenfite- t o 25 the

machi nes hosting the MR s 46, The I | . di spl t for
each A@E@F’&é’é}e'%é%ri ngt?quf%c?lﬁn%ﬁﬁ%egﬁg 8%’3%&5 %%P%Sgﬁtgt e H‘E%/&n{ﬁﬁ:g channel
used t Ra\?ﬁ%)ﬁl‘é 467%BveSBSFIOMd fbds ArBe Red disk ipaevé-cusigredooativad
sessions at a player 48 by selecting the related B nou%%re@%?{ﬂgr by
on

act®ssDnge thedile sptared on fhagmagling.\an epp asefjcar giEhsT GRERY © cer ned
a delivyer chani tomulti #6:150 16sHdarkt op
nmachi n8Y S%B‘%ﬁ\ggﬁ? re?‘glr’?%& 1l?ﬁ;va‘ gﬁ?‘%‘%ﬁﬁll%g{ %(?S' Qasc g&ﬁ?%iﬂﬁeegg.ﬁogiﬂ%? (eiggc,t yoi ntel |i gent
cachi nge [RERROSOGY 3 MIRPAGIEAnl Hezesidérn omal differenttmachine then Weritaysa d@ (s&r ver

as described next with reference to Filrg. 3. 1%’1’\/\? Or?</6840855

PCT/ | BoZknheOMRI £6 s a lpcal areasigty prksserv ey ar pAgeiofmehYOFfEVSHr angenent of Fig. 1
in which andntel | - has Leeh Eiveatiedid the MRI 46 if\thoMIME

mul timedi a ggﬁ@eeér?%&%g?%‘%g}pmﬁ%vc 20 and.thle end user nachi nes 31 and
thepr It%fepﬂ'@hé file cphiainirigsthé Becokdeddeanhing ssiail dap berpeognized byiagi P PrOYSHe | s

oy ot S5 UL o RS, #5050 i o2

session is recorded in a file, and the content provider 10 schedules the CCD transmission,
booking the necessary bandwidth and BG information using the booking system, again, as -
previously described. The teaching session file is uploaded to the 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 channel used to broadcast each

session. End users access previously 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 a desktop machine; however, the invention is not so limited. Instead,

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

described next with reference to Fig. 3.
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5 enpl oy a nunber of such machi nes about the network perineter. The
intelligent cache 50 provides nultinmedia services to a multiplicity of
client nmewbion@$0831 havi ng respective players 48. Anpong t IRE€TABIMI4a@IS

provi ded by the intelligent cache 50 is the caching of nultinedia content,
caching of guaranteed content, stream ng managenent, broadcast guide

f orwar di ng, Bigcaillustrdes sedriationiof istarangamenaniFigni én Whishrag inelligeet cahe 20 to
end-user . 10 subscription information. The intelli h ferably
as.  ne e DEXEREredn e AL BB maLe srve bR eue BENR AR el e
cache %Qcmﬁs@haﬁ&%iﬁ%sﬂebﬁ&e pRGHE 8. MoslspesHically,1Bé inddigas cidhe icache need

only have a suitable player to retrieve the_content providFr's,stre ns.
Pr ef er atitugted ahthe nptwozk Edgraproximine neshyrafsad useie Avgira Bl amﬂ}llgﬁli oduct
of The Fantastic, Corpor.afi | Aintetii dpeehchosgranage
r ecept i%’?\pq%an%?lg%reosfgﬁglﬁlémglpg?%a%g | B oaé%%@%ﬁlﬁggrém ong.téil e cc(.))nfi guration
of Fi g.pradvidpemaligsedidestiasttbal hyltipKcitlasolibmenachims 81 vihaving reseetive t 0 t he

types and nunber streans, .their schedyling,. booking.and broadcasting. In
this a?lﬁﬁﬁﬁéWPn&Mé‘f@estHﬁ_%“M‘%ﬁ‘ﬁ |“§g%‘£el’1‘tr?é<’1?erﬁ®|sﬁ?f‘g%% &&Che 50
recei veg, ({3 RAGKSEE, Sadlng ONEHAHHOA Rhict, BRéanBhe HeMbASha, biRadsuidend

provi des teachi ng session anhouncenents to end users through a portal
page. Ehdwardiagslochendamasadpiinistreborvatinerfasingbhths (@Ee20 t €' the portal
paglgq andbs‘g,}:?g.ct Qf}ged fi c session announcenents, as desired. This is

posi} bl BOSHRUQDLEOTHHIYy | ¢ cast has terminated at the intelligent cache 50,
and data t r angd igfellideat &rht 80 préferably Has fe/VRI exaniing thotein vo that mbicpitager 48

and so individual client nachines 31 do not require 25 the MRl 46 écglrg VA
modul e) candeauecsssed ahthovtaghe nd temaiaates aidhatamchineo Fndisers dhat acess g Gaher 10

Any sel ecetdiogxpysl%%g% sHt;ﬁ{ﬂ(:) f){iﬁ AR L@y PR Sor Svities Meahid. PRUABE), the

pr esent%et 'O reans % request 1 ng p-“a er. Announcerre_nt S O _cont ent
br oadc agitéligsnt ceRe bnprisdsalnn@lisdiaAne HEMIY @ pemiuetiof FheaF antastic €o5pogitioni ews,

i ncludi ng video on depand ("VoD') and streamng. Fig. 4 provi a portal
30 BageZdap@wiizeransy aipisals foalﬁgnzﬁéf‘?ceﬁw ?Dgl @8&@5@%@?@%@@%@5‘% vi ews. For
live tr Sa}\)}&g sessions, the portal page 100 requires a further viewin

€ p

whi ch t ortal page displays a -14 WO 03/040855 PCT/|B02/ 04404 BG
announcenent Thoeonfigutative af Figh§ operstas snbstantinby A dereribed ghoxe JlbresPstht) | i st ed

by th | in the br. . , . t
Ch the BT s iRRtn s eenn B S ATne, O afilonKaShle. Bn Bin 2100 ANETES
cause aakhfpdneRt BSR&leR!thoMAhtdle dfahsintlligenT bewhp 58 yereives (DR ipacksisy

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
because the multicast has terminated at the intelligent 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 presentation streams |
to the requesting player.
Announcements of content broadcasts 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 displays a
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5 be configured to receive on the IP address and port used by the MA on

which the MRI 46 is forwarding the streans. This is nmade possi bl e by

changi ng wbe3pkmyer' s configuration, as described above. PCEtIBG@&BI4Ng

control of the player 48 into the portal page 100 provides an additional

advantage of allowi ng the end user to click-start playback. If a live

sessi R amoleRmheheRR kidtiehdhing §dssien. Arheulveasdtast prfathlylisiedbythee present

10 invention can deliver that file in a reliable way through the PD system

(The fichanngbysepin thgdreadedstd to the CMC 20 adnministrator using a number of

el ectronic pratoGl Siecl Qﬁ?”%i:ﬁgnceﬁ{eﬁf:ﬁlrtﬂ@l\g&rtﬂ%h e POCOLsDEOA sthndepEidbid cal |y, a
edinafile. xt, 't

teachi ng seSsion 1s recor _ e content provider
scheduldesics {eeg. POnbusehand smisor lodabpiesentation pdases tastyrt-hAriplaners prgwigusly

broadcasts BG infornmati on. using.the hookin t i ve.
Bot A t P& CPRgUreH g TeePIYRon ‘i]i‘f:ijr) r‘?’g‘ihie%sr?n PRI o%%&% @ns‘gﬁ%efhgfﬁgﬁgggdcast
to MA Jherdih BcGaekak NTHS il hade pesblivyrhangiap die plsyerseehfigutatiin, phe machi ne
having the MA"nodule (e.g., the intelligent cache ﬁl%%gﬁﬁ g sto({ed on a file
server describedapveoftegrating conssd of themlayesd wiRyderty ré RENLOF B8P the

file reggﬁiﬁgg aifi{/'a[néebg%ool}%llavﬁﬁ tﬁé Fﬁﬁgsgﬁwélﬁk'spﬁgﬁaﬁgk' The end user can then

downl odt I's o Ine 31 and view it with the player 48
or ot her onifghanstssipphiCidenaecor@d ihm i, ghe Broadcapioplatiprnpeiibe pesent shows a

el ectabl e tab 106, that bri.n to.front th iew T i d
Zr ilPer invrationFanglivenbat ﬁ%le:én ?‘gelbagler‘@‘fye E&hl\%‘pmélr‘??’%lyﬁlg R}ﬁh%g:,?,[‘]‘%{r’% & e
retri evcﬁ%ﬂvér@@fg ft eNRE 0 a%ﬁlﬂgt?atép&iﬂ@% Ming¥r Of elebigorio ptcddcopgeliy , the BG

announcenent contains a URL referencing the file stored on the file
ser ver .el&eniemailetocoln Spetifitallyea taaehing passioniisisrorded &t 2 Ble- Nextelitng on t he

announcenent, wi.th the file_bei ng playe i ard anot her
client 9ppHt F&Y@WC%@C%%S@n?”%H@SS n i%ono%éﬁér}geﬁggcfeécrﬁnégé&?’n connecti on
Wi th f oypadché®BGahiRMaBSeRaRE B bookiag Byswm si deberibed @boves 3ah thetde @KL and
CMC broadcast platform descri bed above. The ﬁ\%gg%ga differ fﬁom one

V 1le t

andtSherB@ inforeatigayare nploadedrte thaeMLstor prpadgsst 1§ PRI S essi ons.
30 Fig., 6,illustrat GTIORN 1 1 el (82! Mdigtelfehl B ast
di rect I@acthglgase%slmlnelrsn? é"eg@%?%% ﬂé%nh%ﬂ&th\egtr}fn%?hﬁ% ir?g)da eél gyer 48 ggr?d MRl 46
sof t war §0)ax@swiedng 4 filersemer inld pre-cohfigired repositsy Y addseancmaasameifag t he

har d 12-18,.d ib b | 715
PCT | BOe GiRoUE Ve Biiicail he R4 BeFh Lt Thy Snk e B UAnitpdy e

upl oade i 68Hind/A BEREOGAS the piyet 1O brdBONG-dahagl dpplicafibf. 19 and
CMC 20 %ﬁﬁﬁ??ﬁ%‘*%%&%‘%%%ﬁ%‘g“ster PN Kernol e client

] 26) to t
desit opk Fighe apooaldegs tl 09'shawsaselegade tabrlAfdhat bsings to ot heMapfiet her wi se
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

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 application.

The present invention is now described in connection with four integration scenarios,
ecach 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 software executing thereon. Live

training sessions are created using the hardware components 12-18, described above. Live
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conpatible wwth typical players 48, or the original streans provided by the
content provider 5 10. However, on the client side, the MRl 46 receives
live AV- swoeanssahd fi xed content, unwaps theminto an rctdBet@Em@abl e
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
cli cki NGy Qe SRR RN BRRALAYS 8FRBledibobked, aplokitd Arddrdaizsast vias bivaddasinver . A

d d can b ired f t_and/ or. pl i on.
10" Fi g phforhcoupriamBdheCEEam S G 2R RO BT G COUC B ar o
br oadeag o fll LRSH Nl HE M o AERK s OnuTiBhst LAAEARGLR HALIHol Sthbivise Sessi ons

to be ecoraed Ti've sessions can be nade avail able for on-denmand
Vi ewi ngofypatiblginrysiosl-pisers 4Ses tieoriginal suamigaovided by Geeantenf pioYesver are

distributed via the bropadcast farmdirectly,t n I ese
ses$i ond. Eloveper, Bpigdisat st ?’tthgﬁégégcfhvtfsilgﬁl‘%{ftsg%%lsl %r@(eggmgg backage

del i ver 3h Gndbb@ndH1AGERSSaR mAeRARGe SEE@h ONailublatcnclidrl
broadca‘%ﬁtwréglpgit%%gérlﬁ%mernor ot her applicati on. By either clj i4gg on, t he
S

sessi ompglicationseheastthé plager 49R Rdsinsentcassessdivedessiqnsdifgpsihan &8¢ P¥g t he

start file stored on the clien r [ I ' aQeueARale
pr esent SR OR SET‘?I%@HQE%@H%GH’E ‘g?@ngn(é/s[%ir(]a??f r(%g&gn %S;Vggﬂv%? % Ltls‘({;ﬁast art the

Vi ew NG askvRd canTmeéhm dGcResEIdon pharthdsessioni vated within the MRl 46.
20 In the scenario of Fig. 8, |live sessions are bc%s%adcast Q &CI}& MA and are
t hel® f or war dbg 7 Higsteateehsceppak HoRIAREYS c_.’n'%if“"t‘}"r G HY PIVE sessi ons
to a Moﬂilegfsi? geﬁieﬁ%%éspﬁlp??éﬁ%%ﬁ fperitfild ssidhs RBtas#déd N RecbiRddives NoO

need to 1N on the client's desktop nmchine. Again, users
access deksigisoas bk ande bhaitabiphfor he-dubambyicwingdutpeeivonendrowr. S¢sgiofifie scenari o

of Fig. 9, on-demand sessions are . broadcast the sk Riile 25
server r&?ﬂfd‘?fbm erge A AFereT B %?Oﬁ‘élg %bré?d%agteql%ngs%%%t sloce)ﬁldlgis kt ops.
Thi's scgnafee &AM onLGIIRMBYREsticith&y icheHrtonteat déliveryeorusipadspe ddlvery.

i nfrastructure. Recorded sessions are_ schedul ed, booked, u Ioaggg,

br obfic aBberamd abledp @dceas ontdswendesgsiansonie an MRy brpadeast guaderdewst of §
on-denmand..sessi ops .t hrough the , [ broB¥ca&tlduidd Ng on the
sessi onappgﬁ%{?&n%n%ﬂ?r %lg%?%om%%gé%%?%g@g%ﬁ@ﬁagﬁ@ the cIaogl n web page
for theyspbesiRtbeRRtis demntlesesal anthe sliapdantidisipa loging wérnage cagbUser
Name and Password on-denmand session isﬁ]a(PuI I edgﬁtom%ﬁ{%orqef iir|1 esegsq{) er to
client pressutasn vwhidhihgaserentezna BeT BERAAY BESYPHROS g VI 6a° thir ough t he
on-demand clj ent LCat j R4 client desktop. This scenario
-16 WO 3@7838@%5%%%%#‘@%%&ngéwhn%ﬁgges the distribution of teach(%léag
on-ggmand seBsthessensiig bt Fige &tivesessions aretmpadrasiio sbaMA wxh ase Bisn forardider net

are nOWtoOc?isegtI c%sl%fop machines. By broadcasting live sessions to 2 MA Jocated at the entrance of

a multicast enabled LAN, there is no need to install the MRI 46 on the client’s desktop
machine. Again, users access live sessions through the MA portal page 100, 100'.
In the scenario of Fig. 9, on-demand sessions are broadcast to the MA, stored on a file
95 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 on-
30  demand session is opened up. After entering User Name and Password on-demand session is
pulled down from file server to client desktop. Eventually, an on-demand session can be

stared through the on-demand client application installed on the client desktop. This scenario

-16-



Wth the integration of e-learning products into the CEC/ CMC broadcast
platform a subscription managenent system (SMS) enabl es individual end
users andwepapidsed groups of 5 end users to be target edpcCraBoxodanpl e, for
i nternal conmuni cation and training purposes. The integration should enable
enterprises to export user data froman SM5 (e.g. user name, |P- or

MAC- adglfipsves Phe @ btri®Rtionl65hing Gi-Genharidiessionspiignifeamtly 4Bice FEP downdogdsrent
system = Consequently, recipients of teaching sessions only have to be

regi st Grangh dheckaterpeimes How gbepleir  SMS. The process of identifying recipients
for a teachjr Lon: | hen: s Hatlést plh@oraf) aSVS St ep
2: Create Mitﬁggﬁé%%%?%ﬂ%gmb q)rr %Q%lﬁ))sl léﬁ)ttge%wggggi ng se}gsi 01%2 Step 3:
Sel ect ss@lption minkpemeBEsttmr(SHISS peabilds indivishiehéndgissrssad epecsiaseraupssépor t

Sy <3 entSieresis b Factph fonSiaie (dbEEn SR SUbigRiel yFfinpifos P IHETE
to tar ﬂl?égrit@heshaﬁh enSOERHRIFAL] @RxpOE ubdradaf fidn eh SMS &.giuseatame, T oa

speci fic ™ ndividual cannot 'be supported. By using an MA, only the
r especMAG@-addessof clie@ dadkiiopssic.-pintamplomeri 43 ugss managsedt S SVs.

Consequent | It _1s.not Lhle o C ' i LIONstdi ap

bet vveeﬁo?sé’ﬂ\){%’lt%n{eglpé?n% ?Q%%%in{roﬁg&géé@lssi 03‘?925%‘%35 f% ﬁ??ﬁ?@?ﬁﬁfﬁ%@ 2 red in an
SMB. HgNRY erhe pRo&Rs bidentiBitel recipiehtsdor ehcliify spseiopinten:s still provi ded
since only certain recipients wil|l have access to a specific MA. Thus, as
ded@ri bed abtopd: Eﬂ%uﬁf@é@df‘toi%é%i on pernmits the nerging and transm ssion
of a wde Vgge-h%t. Cr&te hﬁl A QUK GrApd ofydefibiis RlfddaRhingisedfonsand dat a obj ects
in a manner at ~provides control over broadcast paraneters and regul ation
of the end- S&pris Seleabd goyup evithicBMEdor 2 precificaarhing €esiomt erial . 25 Wiile the
i nvention has been descrjhed in cqyj.unctiqn.w enbodi nent

t hereof, nu é’ﬁgxﬁf’ &f iuﬁgs‘{,;tarfgg*lfigéoa iqgrtllig, é@ﬁ%‘?yﬁ)’&?&ﬁ% g]%lés(r will be

appar egj ggemgﬂ@g§§e§1ki lled in the art in light of the foregoing description
al | of vaiu]ich are’to be considered in li forth bel ow.

i . ght of tg,,claimsst
- 175W0 03/ 0X085HhatraTasBnthe sepparios\y Ftgsafind 2, the 2 @%Eﬂ%?&ef #tent ed met hod
for tunnelin ont ent .acro , : Ybesudeasd.cerf i gured
into acﬁmﬁiw&laﬁ?%%%algglﬁﬁzﬁf%fﬂe}g%wh iéas'p%{!gg/gir%ﬁm?ﬁ%:ca%%er at e@%on a y
par ti cukiah aBCA] sy GoegRicadd B- boMAE-adétesovian Mdnill s enterediniha S¥eps of :

Consequently, it is not possible to constitute a direct relationship between recipients of

teaching sessions and the information stored in an SMS. However, a certain level of indirect
20  grouping is still provided since only certain recipients will have access to a specific MA.
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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a) before starting a broadcast session, transmtting an announcemnent
contai ning control information concerning the broadcast session across the
net wor k, wbe3oesss ol infornmation permtting controll ed reeeptiBamniads t he
configured content and including a start-tinme; 10 b) encapsul ating the
configured content into a format that supports nulticast distribution and
cont rolwedlsigcepti on at particul ar machines on the network; c)

mul ti casting across the network the gonfi gured.content in the encapsul ated
format to aglnul ti‘%P?‘E‘P’t‘tﬁr‘H‘P&Dﬁ‘ﬁﬁlﬂ?‘ﬂg’jﬁﬁpﬁ fj&&’:‘ﬂ?‘%ﬁﬁc‘: H&P{ HeHe r?%?rg 2 ﬁl’%S tine
included in the aRRRMIESARboen SonfiSirb@intd1g dfpoat fodthatl ddhpatibleivith 4 player
selectively permt reception at particular ones of the nmultiplicity of

machi nes, and e) thatrapeystesgntapartiqudarysashine corneptablhe tharetvetl, SPMRHEREnes
whereby the nul t'hca,[st off, t he encapsul ated content is conpatible with the
pl ayers on the % eBSP??CuI ar machines. 2. The nmethod of claim1l1, wherein
the digital fornmad) corgedéreblagting 4 hrohdw@stessi@r, transmitingrancasbupaniest f or mat
and wherein the step.of encapsul ating the confi ureci(jf content conprises
i ncl udi ng the uniC@ﬁgﬁmlﬁéé‘k‘g@lf‘%f?%%“opc%’n?%nﬁ/iﬂ? R aﬁﬁ?ﬁs?@aﬁosﬁgig?et. 25

3. The method of gl he WARSIGHRBMIForSSERiBhe BRRANREkREbich sfie cONT i gur ed
content conprises engrafting a packet to the configured content. 4. The

met hod of cl ai m Jonfigerediconteiteind ngpladingd siasletiiae; consi sts of a header. 5.

The met hod of claiim 1, wherei.n steps.d nd_e). .are a medi a-
reddy interface eXec ut‘?nﬁﬁpsgﬁmflﬁg‘ep(%wgéﬁﬁgf’m tclﬁfonae%%hétgﬁggqpfﬁ%tsnet hod of
claim1, wherein h{iRichdt @ageHsion 388 Sofb]ed MYepBaSatdanitular eaghined on thee

configured content. 7. The nethod of claim 11, wherein the announcenent is

mul ti cast. - 18 V@tWQVkGMO_BSS PCT/ | BO2/ 04404 8_. The_ nmet hod _of claim1,
wherein the annougcenegydaeuded PhoadRaAsk MlidfeuiatoiERheR 9. The

met hod of claim1l announcenent conprises a subscription
message that i dendrichpsatatahfoensatap auhatipbeityprfobasholes ithacoidenenpito thedstarty t he
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
content comprises including the unicast packet format for the within a
multicast packet.
25 3. The method of claim 1, wherein the step of encapsulating the configured
content comprises engrafting 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 a multicast of
the configured content.

7. The method of claim 1, wherein the announcement is multicast.
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5 encapsul ating step. 10. The nethod of claim9, wherein the subscription
nmessage further includes a tine and a channel on which a broadcast session
servi ce wblo3loeosss oadcast. 11. The nethod of claim9, whecCe&iRozdiIeo4

subscri pti on nessage further includes information necessary to decrypt the
mul ticast transm ssion. 10 12. The nethod of claim 11, wherein the

encapsul at e@. dat &hiesnathdd dfjiplameld wheieim theennourceientsndlndesdroasisastighislenet wor k
and denul tiplexed at the particular machines. 13. The nethod of claim1,

i ncl udi ng the addi‘i‘f?’frﬁﬁﬁn'step of permitting interactivity with an end user

by providing a bagkvsdirddscldigt lUkwheRd thel@nsurkembRtonpiioyd dlaibscriptonl4. A
conputer-inplenented system for tunneli n(% content across a network,

wherei n the cont emgssaggshasédentifentn epsepsrlationprefoen! Hhat i erppleysk indberpat i bl e

Wi t a player, c risi:ng. networ k adm ni strator configured to receive
the?confi gur ed cc?ﬁ?%’r%‘fﬁh?g%e ‘a content provider and to broadcast the
content in gomul tiheasdthqat sftobeiml 9, wiarein thesabidniptioemersafge firther adiides st r at or
conprising a programred nachine including: (a) a broadcast, gui.de
broadcaster confi ’é‘ﬂﬁ@ﬂl at‘i?a’tni‘eéﬁgr‘ﬁ}tl‘r’l‘ %ﬁ’i?&a‘f%é@?é%?%s%ﬁ? E’iﬂiﬁﬁ@%@f}?ﬁsf'o!

i nf or mat i on 1§oNCefAiAGhG HH QARCASIhRES ﬁle%ﬂbs&igtiﬂi@ﬁﬁhéagé fitfhes HREReE bi ng
end-users that are in comunication with the 25 network, the control

i nf ormati on per mitformgticorcessitydd deaypighe onwlishstttrpasmissioni gur ed cont ent and

i n¢l.uding a_startstine; .b), a .UTP hr oadc r nt. i . y an
engépsul atidi t oLl{lﬁén”&fé%CﬁW%%?)eld ‘%}%?ﬁefnéﬂ}e e&ﬁ@%ﬁ%‘%r?u fai 183353# I@g)éetdgpnrgoggé)sul at ed
content across t hgultibRtinehdfodsthé Aerwdae Md@smifiplbxed o dhswiriidulagnahihesser s.
30 15. The system of claim 14, wherein the UTP broadcaster .is further

configured t1d. r ddsimethechef cdams i, gueleding Hisradgitiopplstap @ cEBRERNNIGIN W er |
transformthe -19 0 no?ydqé%aa%ﬁé% ﬂr%p%c%lcﬁgﬁiel ?é?%g%ﬂf t%dj(&)ﬂﬂ:h?nt into UDP
streans, and encapsu?a e e Streans wthin packets. 16. The
system of cl ai m Jgoviflett t her conprising a scheduling system di sposed at the
Conltsent Pr OV1i4qer ‘A E:ngplft(e:rhierr&ip érLQr%ei yssgce?nmfosr%?n%%ﬂllé cnc%ténq %crsotssa A Bétwo% For
wherein the content has been configured into a digital format compatible with
a player, comprising:
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 programmed machine
including:
(a) a broadcast guide broadcaster configured to transmit
announcements containing control information concerning a broadcast session
to machines of subscribing end-users that are in communication with the
25 network, the control information permitting controlled reception of the
configured content and including a start-time; and
(b) a UTP broadcaster 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

receive the configured content from the content provider, transform the
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5 nmulticasting the encapsul ated content across the network to the machi nes
of the subscribing end-users. 17. The system of claim 16, wherein the
start-ti neoiog/osshedul ed in view of the required bandw dt IrCofiBei4@iont ent
streans. 18. The system of claim 14, wherein the network adm nistrator
conprises a 10 channel managenent center and wherein the content provider
conprises a chamoesfigedd comentdeiotldpPP streamsThed engepsatate thed AP girgams witkinei n

t he UTP broadcast%gﬁﬁsaﬁltﬁrescri bed P address setting and a prescribed
port setting and H¥“Ttie UTP broadcaster receives the confi gur ed

content frome he THyseh oficBivdal fisdhet fngristigcd sdhedhling sydtemadishossdbatand at
the prescribed port. 20. The_ system of .claim 14, wherein the copfigured
content includes B GPmHent peryider; the sehedulingsvsiemetrheduimedhestgit-time ©bnsi st i ng

of data files, Stlﬁ@lﬁggsﬁ% %%egﬁﬁ%d R PRHG tid S8 Roridh-the %cl?i}{ésltcﬁm of

claim 14, wherein t mnistrator conprises a 20 channe )
managenment cent erthkersefbinhend-nsmages broadcast requests received fromthe
content provjders_and co i.cates.the broadcasts t.0 scribin end- users
Gorng the br Jadcabit SeRe e R dsaspern s SBEAEECG st BRliA T e v P “aner o 1
the machi nes of tRguisddbasdwianer ®BdomeR srearBCh have a nul ticast-ready
interface and the particul ar player, wherein the 25 machines are

connect abl e o t hEherfysiamat cladmd Awivbpisitthe Retwor edreiaisaios SERPPTIASE f ace
5] 19 S LS A A SRS COR iy
one or nore pl ayeahannehpditingbeited n t he UTP broadcaster nulticasts the
72010 031 040855 TREP S0 SIDA% BRCToFHBE LU sl Bk ST IRERE: 1 o
The. transm £ et Ao B e T ool F
The system of cl aieenives thadvafigiredicontent fiomihe cantenaprovidee ehtbapeesarieeddiPspl ayed
\?/n:lght Pﬁegr aphi caa{ddyesssegn ar%ttﬁggrgscc%b% %8rrt.d' ng to the broadcast channel on
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 broadcasts to subscribing
end-users using the broadcast guide broadcaster.
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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encapsul ated content is to be nmulticast across the network. 26. The system
of claim24, wherein the nulticast-ready interface includes a filter that
di spl ays wbessmssni tt ed announcenents as a function of tReTaBMIEAIbDI NY
end-user. 10 27. The systemof claim 26, wherein the filter operates on the
basis of subscription information. 28. The system of claim 24, wherein the
graphi cal user i Thesysmoeofindain 2% whergiatheinewfieast-teapy Erpmacedn@ndesidser to

sel ect one or nore nmulticasts: of ¢ ; | Nht@foh TR
devi ce connect edgrtthLPﬂé‘?eréﬁi?f%g%ﬁhag&sﬁgfsﬁnbgh%%gﬁ ﬁ%. iﬁgéésyst em of ¢l ai m
14, further conpkioalidast ghidBbrohdaasier.r eady interface configured to use the
control information provided by the broadcast .t%ai de broadcastﬁﬁr to

sel ect i vel y2per nThe systeapef Qrimbi4, (eran e RIFmitEd 2RBHSAReI 3G Maedby t he

UTF, broadcast er . Ztgle; E%B%%Fﬁxs%}/ ﬁlréé?fgcgfac&hﬁ?ﬁc?tﬁe bYARERL Bhdninel sRwhicRatsd - r eady

interface is furt igured to trans m t he encapsul ated content in
the mul ticast i némapsilnedredntentdantodtc ihilticast adross the agtwiork-t he transformati on

bei ng nade by renpving th en ul ati ovid b - ter.
5 "he systbm ofne R iclathenaT i R G ele a £8AGTS O

mul tiplex the e”ﬁﬁ?&féfgﬁ&seme%ﬁérﬁi%draﬁﬁ&mcérﬁemwstamsﬁd;m@ftae suissribing
network. 32. A conputer-inplenented nethod for tunneling content across a

network, the comtdnserhaving a digital format that is conpatible with a

pl ayer, co i Si the s S : i t rineibh ed
co%ent, tgge'pacﬂ.g? SYIST R 8@%? %’owﬁé}%gﬁiﬁfg%r’?gtelﬁ%ﬁ%gé?%ng%séﬁg&ﬁul i cast

di stribution acrggsmidennetwork and controlled reception at a nultiplicity
of machi nes connected to the network;. | ticasti n%.acr SS thet net wor k the
configured &8nt effhe sysgar REFlaim £, Whergingles grapaHas lﬁ;é’if/a?%%ﬁfm t he

header to the milbljhisfhiniolinfBilluféeso sdtédh Bl biRofafibitiobstd of or mat i on to

sel ectively perrrip reception a particul ar ones of the machi nes; and
stripping the enghafpteatedacitent Usimgrantinputrigiice cernected 4n et erd-Bier'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 broadcaster.

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 by the 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 tunneling content across a network, the
content having a digital format that is compatible with a player, comprising
the steps of:

engrafting a packet to the configured content, the packet having control

30 information permitting multicast distribution across the network and

controlled reception at a multiplicity of machines connected to the network;

multicasting across the network the configured content together with

-21-



5 whereby the nulticast provides to the particular nmachi nes the configured
content in a format that is conpatible with the player. 33. The nethod of
cl ai m 32, watvangisss t he digital format conpatible with the pCagse2/04set a

uni cast packet format and wherein the step of engrafting the packet
conprises including the unicast packet format for the within a nmulticast 10
packet. 34. The ntht heddlenfo the auitidR:itywieraehine; he engr aft ed packet consists

of a header. 35. The nethod of g¢laim 32, wherein. steps c) _and d) are
performed by a media- YE%der t&‘ﬁﬂﬁ%ﬁ“éﬂ?&tﬁf?elﬁ‘gwg}yQ?ﬁﬁntﬁ%eﬁpﬁgﬁlagr machi nes.
36. The method of y&hi@ildPodds oMMEMRicRinRE sa@nouncenent is transmtted in
advance 15 of the step of the nulticast transm ssion at step.b). 37. The

met hod of clai m 36, wheripning theengrafisd medvet fom; the MyHicastyraasaission: gui de
infarmation. 38. The f j : i : o Hs] nt conprises
a subscription rressagigﬁ‘%}gg)f%eélgtg?{:ﬁégvgré\@go;@gg%lpglta?@% prgftggol that is
enpl oyed in the 20 engéaafigiired cohept in3Hormidteharid dvmebatibleckdh the38ayewher ei n t he
subscription_nessage further includes a _tine and a channel a ich a
broadcast sed%i onlhemgihee Ogﬂalm Bé P@Sﬁ&&%‘%{hgnal&@m“f@mﬁ@{‘]ﬁ@v 1@‘“ EPEW?F\ 36,
wher ei n the subscfinikQn SRESEEEn St Uhl BBkl Y4B Sf chithAMEBhE patkpecessary to
decrypt the nulticast transmssion. 25 41. The nethod of clal m 32, wherein
t he encapsul at ed ctangrisesinehidingthe wettagpadiet faymaiior thecwihingnalgiedsss t he
network. 42. The nmethod of claim 32, including the additional step of
perfitting interBFvity with an end user by providing a back-channel
return path 89 a TEOREGRH oPtRWh 38! wherdid the engrafted packet consists of a header.

35.  The method of claim 32, wherein steps c) 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
15 of the step of the multicast transmission at step b).
37.  The method of claim 36, wherein the announcement includes broadcast guide
information.

38.  The method of claim 36, wherein 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 broadcast session service will be broadcast.
40.  The method of claim 36, wherein the subscription message further includes
information necessary to decrypt the multicast transmission.
25 4].  The method of claim 32, wherein the encapsulated data is multiplexed prior to
multicasting across the network.
42,  The method of claim 32, including the additional step of permitting
interactivity with an end user by providing a back-channel return path to a

content provider.
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