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METHOD AND SYSTEM FOR BROADCAST TRAmmmm HMNMWNMkNEDIA oBJ ound of
the invention 5 The quantity and va m rnatum?%a%ﬁ?@ Fr t he
Internet is vast. For many end-users, hoygysr., practical access to nuch of
what the yiwegs has to offer is forecl osed because theyedonrsioobave an
efficient way to downl oad the available information. Traditionally,
end-users 1o have accessed the Internet via tel ephone |ines and ot her

| and- | i nes which have only a narrow bandw dth. Insufficient bandw dth
causes long, frustrating waitsMEeapechrb| 3yshem Farge nedi a objects, such

as video cllips, are dgwapded haiklbestohesR ket oblechser o computer.

downl oad. Anot her dramback of the traditional Internet, is that the wealth

of available material is nobaaﬁ Eoghgaafzege fpoéggygﬂtly , users nust
_ resort to search englges I n_Or ﬁ nfernet sites that m ght be
- of intergst to them *36 ?H%EElE%a?E g ?ﬁ%; MEARFRALL QR (aYa} %%%? sl ow

and may fabh thei daberhgtaid sases ttﬁﬂ manqunéiuﬁenﬁ,luﬁuﬁwﬁi to the

user. one S Laon.to £t

i nformati ogpéég%étgﬁeg%:%t%gn‘é% ?%gﬁsgfgﬂ#@ %%r oa cast | n [ t&?or@f%] SFor

exanpl e, chtereEbAFEfAt PBRARSANENBY €| Rt stﬁ)‘ﬁa cﬁ%hrﬁ‘feqlqﬁizﬁ‘% H3FY ckent

Rgmndw dth B@whilaﬂaWthe4th/E{D§bléhigfbhﬁa§wrf.I Clmdiﬁg[oréﬁimg Negi$-users
reover ate te _an e _proadcasts ave andwi reat as

240 Np0 TALEc>FEPGE Ranht SERSEREE GEld So T e g THRE IR T

i nsuf fi ci ehshdsloheshwhprhohavet onByta naadvastandwidtls. olinsiifficisnt es.

One ' i npoptaBt i feat EBEs@E iQﬁg' ”%?ué‘@{aﬁfné *1?&11?@‘3*}%%3 eJ%la)FrWérqer can

control the content, timng, every
transmts. lBygéoﬁﬁﬁaétObééﬁEﬁulFhﬁhaﬁﬂ %Eﬁ%ﬂsﬁ##ﬂﬁﬂ|Qﬁ?(ﬂﬂﬂﬁkﬂa¢¢ﬁtﬁﬁPE
broadcast eR¥i iatERAbLtI anwptﬁal hé!eﬁo@t&éﬁgkl%b:by thenantiiged haty s nt ai ns

and oper g t he_br oadcast ty, Mreover, broadc CCQ{IRN%TICN COoPY
~ $- 04~ é gar 3x§88?8ﬂbg? Y559 age as’long as an 'hou PG i%%wnl
adnother drawback of the traditional internet, is

that the wealth of available material is not well organized.
Consequently, users must resort to search engines in order to
identify internet sites that might be of interest to them.

20 These search engines, however, are relatively slow and may
fail to identify all sites that are in fact of interest to
the user.

One possible solution to the bandwidth dilemma is
to transmit information from the internet to users by

25 broadcasting it to them. For example, each conventional
analog television channel has sufficient bandwidth to
transmit 40 Mbps, which is sufficient for many needs.
Moreover, satellite and cable broadcasts may have a bandwidth
as great as 240 Mbps. These large bandwidths largely relieve

30 the bandwidth insufficiencies of the prior art.

But broadcast has its own difficulties. One
inportant feature of the internet is that each content
provider can control the content, timing, and target of every
object that it transmits. By contrast, scheduling and

35 distribution control in the broadcast environment is
typically controlled by the entity that maintains and
operates the broadcast facility. Moreover, broadcast
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1basd-bhphes have tralitionally been e~tployed to transmt a single type of
"medi a object, e.g., television progra~r, m.r~g. Thus, broadcasters do not
have the capability to handle the many classes of nedi a2beatambergfp2 di ng
vi deo, audio, ar_d data, available via the Internet. The prior art also

i ncl udes tel evision packagi n%_ and fro ranm ng systei:.s. Fir exanple, U S
Patent M@cidicdesshp¥edrsefiEierahlypReet | W& &° CHARSPE§aRi zes and
packages:ihefievicypeonrphegiamsbiect | rangnj ssélosvisicm pebevisimgngdel irery
system _The purpose_of the.dis ed o ations .center i .Q_receive,
stare, Jg&sag ,lgg%ﬁaaréfaﬁe?op?%%?%%?eit%?%/aé?%atr}il}sli“d’ngfj :’%P%gfisgg‘ﬁd provi de
subscri beny wileysepded vAddenabiecheatns}ydindy iderandugdae. ofnghe ability
to sel eglatlr 0ghaRBableMm 98- ShEeERtdEmes, The di scl ose3 systeminc?udes a
rece=ver) systemgontroller, video stcr .conput.er. assisted.packaging
System () and oORBUP®&8Ti BRENT ST T Bt ek dd 157 8aF ARct 2anatis,
menus, pregtrmetingnsyehethe tEarkeghmple o-U g odledemt dNod/ or 68PL bEAt es

avai | ablg shanduli dhhepbiKen88, cbhSer RatENloNRni% L5 8nd5Padkagkgses an
operations car.tPr for teleyision entertai nnent systens Lhat, provide

t el evi sit6m SYREGPENRT RFT£B° cbRS uhEF P HBHES O He Gb MafitCCefifer VEFYani zes
and packsgeent efTbei puopope ogf avie nd anmboged gnaematifbasc pranicon fer tdel i very

to and fJQmyCANSUEE,ho éka%_%,g RS AL1 AN (AU anld G RUYES 1BugONPUL er i zed

pac~cagi t=g system for cCreat ,a prograta control information si gnal .
Summar y S¢808Re FPRTRRE] BRdt PEOYT R TP TRARR DIV i oviides ardrerANBut ed

bl U~QCoielagt vigebeonf dempndosndsoncthscaletldtingc ardebtoptogstis_g a W ae
vari ety (b, medl. c?@bﬁcﬁénu; Perﬁf%daf‘sé??d; SsyBberf QMR LEBsShat i ¢ objects

such as data files or nam c obj ects, such as stream ng vi deo, ,auci.o, or
data. | ¥€&<pVéFer Pé’t%‘ﬁbﬁaﬁ‘ﬁ%ﬂ%}e’fhe"’oﬁl%%o%%%ﬁagz?ysF@H‘PBFthésﬁF%%ﬁt
i nve~~t iparkaaipti sgs-ammedip) obh& chut putc kédidi i . @e @arhapaetesdi ting

segnment, _a broa acility, ity .qof ends; PCs 2 AMENDED
sreer Preal SiBBhes, henbdi ARG AE oo e BRGSEH RS 2 Totem
recei veprosdirasebpedl erf pohea2 b firaifdtlakie dianidwidthsour ces and tracks
their distrii~uti gikeWDdefivasi opatand Mse.5 AI0CIsat ad swibBebhgn

medi a- obj acrt.t rac(lgLngelsyféen%gigvas c.lvrlflrarlxt!é[]yt qQf ed'&ti ng, s~at i 2ns, wher e
recei ve@ REATA°0B] 6eT s my be" proteisdl T8 CridatEehro5dc58MS 683Y materi al .
The cham¥elvidgi tehgvsegaenprpyederbid yt e orprdues fopearalhey of char nel

edi ti ng oprRbensncCEERLe2NEr§aRi DEs NBE LGNNI FRN2YEBEBH centero i CMCs)
whi ch agaredale;Rroadaastieady redia, ol sete and soiedule Lhemfar

br oadcast ~JEdCh sdhedul Ed°AEaT a Obj ect 13 encapsul ated of &hcoded in

accor dafCasWirel 5aBSer i Bhe oPP e b PR | B s daicAEg swiat ROPRBEerEERgi ce to
whi ch t acradiagobjyeetmnebongse a They engoes s dioa tabi egk fokgafubhi pl exed
onto a channel of a broadcast bit. stream The broadcast facility transmts
t he encgdgaagi‘t stream via a broadcast channel. Appropriately eaui pped
enduser PCs receive the transm ssion and provide the end-user with access
to those portions of she bkgadgast o¥high thees@gisew i s authorized to
receive. Mre spegjfical Iz, a, s‘%/sfem for disiribuied scheduling of nedia
objects is disclosBd PREFERbNPYSRER OF BrY idethReA188FE PHE®Eent er

associ atedadcthtasystet font procesoimglersdlacidliing, thd bhaadedsethdi ng

center GOYRKLSLAY 8t b8tnsghedubLd0r splleqiddsng bhhecbLopdgast of ~ a
managenment center renot er

first plurality of nedia objects;” (2) a, channel ,

| 6ot ol SPERT PEeot Bt EReORhBtel Sigh (4 iaidntares, RS CKARRLF ARYSGERent
center conprizsi agrefajna sidend schislulwer daara.schedul i ng the broadcast of a
second, plurality.of i | ecl s, = di a-abj r i manager
for coordinating tlﬁear%g%?%gp%f %@%%%ﬁpeenﬁnpr%“a%g jglélg%tsgg‘é%%?{:%f by the
first aSi#esPEBRANEchRYRNEEQN oPREPAFLS bt dlediifaphbdrst tERckiBgbscription
dat abasgysteni, Ng SHAREE] Pid DA SEgRdnON defridadeg«at sheasttpneaml 4i nedi a
broadcasr1 serlece or QEOVi di&? to end-users a first plurality of related
nedi a ob] 8¢Es I HcPudtAg ViTko TT1es, audio files, inmage files, and text
files; and (d) neans for nodifying the first and second plurality of nedia
objects in accordance with the subscription information stored in the
subscri pti on dat abase
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@a% %EBIB)ED SHEET ' ' 24 Septenber 2002 Al so disclosed is a system as
I'~ed above wherein the play-out of the channel 4a$ en Fer@ab??r has
| e

a- finite bandw dth, and wherein the broadcast scheduli sone
of the finite bandwidth is performed by the first scheduler. Al so disclosed
is a syszam as des .ﬁél bed. abovye, edi t.ing ce ter further

\M‘kﬁI’EI n)rt_.r}le channel 0
conprises an | nterfét BotdBI GGMEFETHRAYHTT AGERESF PSE Bl urality of
obj ect s dpjédes chesmeal piﬂanaglexrtantofcemwncm souchcsusl esdd tracassybeém as

descr | beg, aboyg st 1 & 4181k n Dally olsel.Ne aChARAEL ARQARTERE Center and

the channe t| ng center_can be ‘operated from.a rempte [ocation. Al so
di scl ose‘ﬂeqlsa?%%‘i‘én‘?%?’ifé&rﬁﬂﬁé&"hﬁ’(ﬁe aykdrgEd ithe Of PSEtdRFedul er
further goapidses whepreapaasdlveads aredinat ebfjace sf omygbapbiroakkyedchedul i ng t he

broadcasf g;tgqgf@a&pcl&ctxsead? St 3¢lhosed is a systemas described a' uove
Ject tracki ng system conprising: an input

further coniprisir

desk for receivi ndﬂ'!ﬁed-‘t hargigle @ tHA S§98RPtePERE Pkt SORREZEESI @ning to
eﬁch rg \ymirre,dlcef tha&ﬁieloreeh&rléﬁoeendatra at:Ecelpuma bﬁgrsseﬂbaél vedo;

t he nedi ct: a tracking data QNPLi.Sin al Lt cords
each rec%? é‘fe)b 3 “ga%%"éengcat‘%ngtetrﬁ bu g%'aséécl a?ggrwﬁrf‘% aij Xalg%t %gj' ect and
further wseady n@djuastqmmtqsomndjg@)heemdermaem fari bmopAtashuat | Bachert ai ni ng

to the nediaPRiEeaid r&%l&tomse@hctabaﬁhhegdt eel eadagtgd;ho track the
di stribution, use and.nodificat dapted to

updat e (HEETIHRTHA i Abes TP ccespinAceoh At trbencit FRLERT ng
i'nf or matdervich NVEUDED SHErTmedie gbjactopedongs. The encoded media

object is multiplexed onto a channel of a broadcast bit

stream.

The broadcast facility transmits the encoded bit
gstream via a broadcast channel. Appropriately equipped end-
user PCs receive the transmission and provide the end-user
with access to those portions of the broadcast which the end-
user is authorized to receive.

More specifically, a system for distributed scheduling of media objects
is disclosed that comprises:

(1) achannel editing center associated with a first content provider facility, the
channel editing center comprising a first scheduler for scheduling the broadcast of |
. a first plurality of media objects;
(2) achannel management center remotely located relative to the channel editing

center, the channel management center comprising: ]
(a) a second scheduler for scheduling the broadcast of a second,

plurality of media objects;
|(b) a media-object retrieval manager for coordinating the loading of

scheduled media objects scheduled by the first and second schedulers onto multiplex

channels;
(c) a subscription database storing subscription information defining

at least one multimedia broadcast service for providing to end-users a first plurality of

related media objects including video files, audio files, image files, and text files; and
(d) means for modifying the first and second plurality of media objects in

accordance with the subscription information stored in the subscription database}
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24 Septenber 2002 _ Also disclosed is a system as d~scr?bed abo~e further
‘conprising a channel editing station, the channel edity i ei ng
connected to both the input desk and the tracking dat aiétg%ﬁé'ﬁf)ésrgibg?scl osed
is a system as descri bed above wherein a channel editing station is unable
to access a nedia object if the nedia object has been assigned a data
attribute that | alencompatedee Wtdh sreteypes dleswniad akPvse created by

t he channel. it t at i i Y. i abolLe
whor of Aeren f pibeut ke Bnadet e Behforal s At Bandlgat, cher, o0t
whi ch avheesthathebperidcast schdutuling ofotcats leashl soonali of cthes fidite dandwjdtheis as
descri be ab%%ﬁ Weﬁein tf(]@ﬁqraphi cal user interface permts a user to
speci f PEIRBNES RU Rt ST eh the nedia object is to be broadcast. Also
di sclosed is a system as descri bed above ~s-:# har. coppr,i si ng: a second

| f
channel editing ®aPefiaslosedibe i TR LAV I AHVG der facility,

t he Se%ﬂ{b‘}e@ha@l‘?@' ?{Hﬁnievg SRONG'T &atBF | SuRtBer ( Dondphddy d dichagiergst T or
hedul . 2t 4y of t b
Pat or ndtromes! dirlk P ﬁﬁé%'ﬁf*?'?%i“%r st idiality of, JBlctie RPIfe shafiel (2 2

br oadc A83N3g&Meqt yc?rg?r'br oadcast transmission of the schedul ed media
obj ects. 2c AMENDER, SH asz Akt SR SHie wheéRidaithen0 -t

P03 U o8, SF @ﬁ%“gﬁ EBO?§§°%~ égﬁﬁﬁﬂg a(%%r&eggggh%“%é%?ahﬁﬁpédiﬁhg a pus
' sz ~Cift 8&%@%@@&9, 9%"% Blie/d s i% auuéuo a ' St SE fszow
ucags~s 9§H8lo ceperetesh pfrorg :%a’éﬁ@%@aog’ hgg"re. zan: nu ~q ~CTZe. zatt ab

pa~eubzsap ' ~aaqs~Cs ~gEQpeozq auk_"T -b~3 ut urso S~ uoTquanut -~uasa. zd
aqq ~0 ma~s~s ~. <Y _e&%&%ﬁﬁ?gplauat ﬁYﬁSa‘Eaaba‘iT‘%‘*g’??F% ‘%ebei p xaotq E
sz T bivtheteinuahe prgt 4thedulex afather acompisesl ez ~graphicab @seat interfacaQ for

| | OT~uanUT .g. uasa. xd auk ~o Jd zasri-pua ue ~0 ~uarui poquta paxza~azd ~2 30
nezbei &fM%@éf&éwm 3958@%%5?2&{“& ByeHSpECSea bui neu za~. uao

~. uamabEU~eu j auueqo a pue za~uao buz~i pa Zauueqa SZ zagsmu a 30 ~uam pog~a
pazza3a, zd E sz &lsp3disclosed is a system as describad above

further comprising a media object tracking system, comprising:

an input desk for receiving media objects having different formats
and assigning to each received media object one or more data attributes representative of
the media abject;

a tracking database comprising a plurality of records, each record
storing the data attributes associated with a media object and further storing distribution,
use, and modification information pertaining to the media object;

a media-object tracking tool adapted to track the distribution, use and

-modification of media objects, and further adapted to update the tracking database .
:in accordance with collected tracking information.

2b

AMENDED SHEET



18

_:d;‘cjéb—' nu-r ~uasa.zd auq 30 za~uao bui ~Z|5a Zauueuo a 30 qua~i pogma

paxxa~a~cd a 30 ~e.zbeTp ~ootq a si g 6z3 uo-t~uanut ~L‘{i%a d aug ~o iaquao
buT~t pa tauuega Teuozssa3oxd a 30 oZ ~uanepog-~a paszasg. plemRer 2ezp
xaoZq E sz ~ DbT3 'uoi quanui ~.uasazd agq~. ~0 za~uao buz~tpa jauueu~

.za~sem a ao ~ua~Tpog~a passa3a.zd a 30 u~exbE~p :~00Tq a sT 9 bi, ~

. luoi ~uanuT ~uasakibdsaukisdomedide wayareds Zaggaibed abovea~Tpog-~a

pax.za3asd a ~0 ~exb2ip X SN o I = bt pas Pstafiggnpauos
~spop2 g’ilaeraLﬁ?@&rb%"%o§~s%%ﬂe?z§éw§geoé¥aut§}enxbth% Cﬁthﬁlaﬁgdz?%rgg%taggxzaBazd a
sz ~ biRinPZohhabied &aseh thaulhputadeskl apduthe tosckony? axateasey 30

~uau~t pogn~a paxsa3asd E ~O ut E~zbETp xo00Zg p st E bi3 oZ | uoi ~uanut

guasa~d auq 30 qu\S~§ed~§S£§5?%gb%;e§gl 30% ‘Eeﬁ?@%~d@§9r§ge8“§ poant a pasxa3azd

E ~0o u~EzZbeTp xaotq a st )t 3 ! uoZqtzanui ~uasaxd aqq 30 ma~.s~Cs
~seopewhgreinia shannal difingostatian imupable todaccess a-measiarpbjesbifdhg medig - pz3

uo~uM s. . . ut “.sbui Mezp buz~uEdut i~ Tzer~ i t o3
aqq. " aepiest Yos fithibaegoust i dat wRRsE e 5 it BaIBePRIR 8RR ™
uoi gt ~abtfenttikba@redted ﬁeRﬂh@nﬁeD@&iﬂﬁ%Wﬂﬁl.aqS S uzne.zp aq~ 30
uot ~azzosaQ 3at xg GOS00/46SI LLJd 996h/ 66 OM ZOOZ ~aqwa~dag ~Z ' J WO
gg/ 49663 24 Septﬁrazerdi&ql%segcﬂsl &%W@é&hehgagakm%agsmht celnt ot (CMVO)
, a : .editing center ro , .a channel editin
cent er%ﬁ%@%@%ﬁn@%%&@eéﬁ%%ﬁwﬂéﬁ 't‘éerf 0&9@9@/ thetimerptavhieh aso. )
Al t houtiredia gbjett ietpi et broziicgsp Si ngl e CEC Pro 40, CEC 45, CEC 5 Master 50,
CMC 35, and lbroanclvsaﬁrdifsa;qblsleayi%a kiystBaukd Beseecwgni 2864 hat the system
may pr d i f : oppanent.s. . operati on
o br oSSR the GRAME AR intBftalR ebriitsP e Yo RERY 1 FRROSRIE ¥iT on wi ¢ 1
Fi g. 1whitlethet madianbjectdsdothedpondcastn of the conponents of broadcast
system |0 will RA3lso disclosed is a system as described above

furthar comprising:

a second channel editing center associated with a second content provider facility,
the second channel editing center comprising:
(@) a third scheduler for scheduling the broadcast of a third plurality
of media objects; and -
(b) a Intemet Protocol link for transmitting the thicd plurality of objects to
a broadcast facility for broadcast transmission of the scheduled media objects.
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then be nore fully described in connection with Figs. 2-10. Typical data

'l ow t hrough broadcast system O is schematically represented by the axrows
connecting blocks 1550 in Fig. 1. Initially, MOTS 15 rettbPoriemhgn?Qp2
objects, 15 such as proprietary or public-domai n audio, video, inmage, and
text basefowoidgs One function of MOTS I5 is to track thepdirsgmiobssti on and
usage of received nedia objects as they traverse the-broadcast systen. This
tracking function is performed with the aid of a database that stores

di stribution 20 and usage information concerning nedia obj ects received by

MOTS 15. In addition, sogel@ecggg@gig@%ﬁ &P 66d S) uire editing or
ot her processing before el n ar road 33t o \are
transmtted to channth® eﬁP?Y% “)(/tf% onnect ed to%@r‘ig} ere
they are 25eeblet‘edrauddprepao@dwlﬁm mmuaastconwe%% witHertheat ures of
MOTS 15 ar eofﬂ%@lﬁgl Ly des6h1 HEL-PELOW ] RO RRRGWpRMYSIrd ditdirs 0Nge a

_ nmedi a obj ect IS ready for broadcast, it is transmtted to a CEC or CMC for
* aggr egat Pofi hiGl: br oadcast 30 schedul i ng. Medi a objects for broadcast may
al so be provided di reeglyit bsaa Glock GMgreint kfut paesiany adrenkpd iareditbei ng

rocessed d | d er. a schedul er
IrOeS| dent |§¥a%%€adg%%€§g§%%ﬁ ctéfcrh%ass?e{r% ?}%QreAlchg?e nbodl nment
of a schedul er 30 foFi@ise2i hstﬁeblﬁ’ﬂprcb@&naq Rfet PoFHSE cﬁ“i‘ ment
detail in genpgetLoa; N wJEwStra’»c Ly a%ew effeuthedperdmmﬁvmftﬁm 35

is described in connection wt r ef of -
24 Sept &Rber 2002 WO 99t 49633 @cbr%crgc’es?m%p g"% q’]qls&ge%é“cbﬁ imene
connect i onoi thergoa&caApre&mdmnaxer&md:hmmire@fen@@nmmms descri bed in

connectionwm th Fig. r@mo’aqm@n%cmgd@ era’:m{idaﬁt her ef ore
suitabl e for aggreg atlgn of rre%oélso%@‘ectctg br oadcast C{C) t for

br oadcast ‘éEﬁéthFﬂﬁfaﬁep?@?e?lﬂ‘ed@mﬂﬁﬁ%tscﬁ‘fg 8T 458 EPd GRS d‘q n
connectionawith Fig. 8.As the schedul ed broadcast time for a nedia

obj ectargives, CMC 3 | exes 0 t 2Rl 13- N AMRId ihent
accor da%ée with rece?%gd scE%d?J ]hocqf 0 aﬁf%tl ?)Jr?g% Phei omulti pl exed signal
is transm efed @baaneloadnag@mélam¢¢nt;p12$fforthl?r PAGELSE L@VETiREr PCs 30.

In the preferredenbogigeng of gh@lémw@q&nﬂww bedzflwrzﬁddl embodiment
t hemul ti pl exi ng techni ue eng %{ Lis time-diy ﬁjescbon%l tslelq,1 e>31 1J—Jovr\{ever
t he |nventP5nanﬁ955?§o BanprAced NS FEHEN G s Fother e g
t echni ques such asfreggeneyidi ¥i Sietk Mildgramexifng prefeatast |Q§lé1°dlment
mul ti pl h dc 0 Prggascri bed
" rore28ebd: 7 PrE2EROTSHAT ChaRheR AV Ty BB 008 the!

N CONNECtion W 21is a bI ock di agram of a
preferred &n86AEABAE200f MOTS 15. As shown in Fig. 2, MOTS 15 preferably

conprisesan input deskg20g £8ralETEEWidiGdRE ok Me&mﬁd embodiment
contentprow ders. _| nput k 202 is co ted t b soconnect ed
to bus 204°4r & Shﬂmégdﬁaégég‘é Soite rﬂfngﬁbe o e(r%g?lgcﬁzlr\l’ﬁ%&%l iting stations
(CESs) 208-212, descFibed9i hsnarp2statad drcdimeacods 2 ces™D 40,

CEC. 45, @nehgg%gfaaggraéggaesaeéeOaﬁ&@e&;a%etlo RS gerbrit & atftdiRIviaee

214. 1 nput des to receive many differenttypes of nedia
obj ect sucR2asaffidgeShedndessi orndext. when anedia object is received, it

i s assigned one or npig, OQDngSQaM&}pL&ﬁsﬁ(mtoﬁdat @relf;ennqﬂlt desk 202.
The assi gneg“g grl butes are regresent ative %&t h% %?&b%&g 4 he' recei ved
obj ect. FoPTEREABFBL 2fpaft PRUTYFERERS £% BHEGHT e ass| gned' a first
attribute representative of thetact that the object is video footage, and a
second gl rf but e ennese Al B 9by! Bf LAG pibidridie Iib6sineRLs It ab! o
forview ng by chiTdren. Tmput 0esK 202 Creatres a new cord :ﬁr}%}T dat abase
Z06 for each nedi a oBfgct 1i ésrackieek diggran ofga PIS
- 99| 49663 PGF/ t&99iagesazagecg9gtgﬁn@flﬁeé siéi@tﬂnﬁnemtnfcm t e nechven Obj ect
as well as.th Ob] i_bu es SSi nec to f. ' onlya
343% Jo2Pe BrASHRC, Syrgen o et dendiel

single inp System may co rlse one or
‘nore input n@ll@svcel é@chCBmpuusabheafdeQMJﬂQfg ERERITGe ST HRP oHPRY nore

types ofasrra@ az0khashel Eb'l‘ﬂ%iéngaéé&ﬁér)/t £RCh aaaiasy Gddliritgows), be
provided with an i nput desk rocessin di a ob 0] L£ChS; éﬁECEI ved from

t he contenfh5r dviPdd allll"'rp)'utofd8§§§u§92 ey Mo 1Vt &89 S rem)]t & |'0tat i ons
and may bestenfedne®igQ 1. Channel editing segment 20 comprises a
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10 the rest of MOTS 15 by a network. In sonme cases, the nedia objects
received by MOTS 20 may represent conplete data, audi o,2 Oéerﬁ/i dﬁgyﬁ@' ects
that have been fully edited and are ready for broadcast 4 temper 3cur,
for exanple, when the nedia objects are received from1ls Disney (TM or
anot her | @ioo®/40da8t ent provider. In that event, the nedi a dgrasbscosecei ved
by MOTS 15 are transmtted directly tv a CEC or CMC for aggregation and
schedul i ng, as described below. In other cases, the nedia objects received
by MOTS 20 15 may represent data, audio, or video qbjects that are not

i nt ended farameadeamAgeRents canher AWM Fe taopﬁé’f%lﬁﬁﬁlé’d’aa’ncﬁ%&”b%’nbi ned
wi th ot heredmdigy Chifcd:s (EcEma)e 4d, 0 ehanpled, edilttiingedientsh) eG2EC) For
exanpl e, a content_ provider mght. pravi.de vj f QtRO§ Qe £X0td £, ani mal s |
with the iftef” 53‘t“?ﬁﬁteﬁecr\‘aﬂglealgee‘%\éu?’ﬁq\greg%%gt ggfi na deér;iisvati ve

nul ti medi aAXiijergh coipr i sidepitabe Ay W ¢d@IIGeFESs PEC KA dIEF &5, CEC
encycl o ' idd n Vs Pe DR Rt amnyaldin ity sy, He aHouix ask ;
Editi ngp"(e;sk%et(ﬁig,%% g%ﬂtfeg recei ved by I\/S'I's 15 is 210 ref %r.egtgal %erg ormed at
channel edieGaPisted i hat Am Systathimdy BEIESANE: STES Bls 264 T MOTS 15

via |inks wdife 220, cd &5 peCitingley .cdupdteendEs- 220 nay be any suitable

communi cation |ink ch” I(_:aoé'&noergtg g,.chgnnely edidaRg 19t Atians 3Q8- 2 to MOTS
bus 204, such as a We area networ or 35 dedicated |ines. Thistperm'ts
CESs 208- Xivieflphedesmmikad ranmantesmavord thud 804 1 orﬁ‘&a‘%ﬁﬂ“é% yne

anat hery £ 04N "dperaBion A tIRDIESHIINN? S2VOrIAHI;E3 HEEE BIO/IIBDT

Typically, channel editing station 00-212 ar I afs A nt.er
provi ders WP R dBR%ES b L8585 d&t £°VAS gg%%aﬁ;&%glu?lﬁbjzgg%i These

obj ects may i ncor porpgmicahtdatta of et ethripugst lnosdoasth seethtldhtis
recei ved by MTS, 4513 10Dl Sk 202 Ko Qs st i 1 dhanned-
08- 212, ‘these cont

editing stations - | nt providers na chsi{.me i a objects
recei ved a%0iipulidesk- 20 itiml bhaMilS df TSGR | G fH&HE r ecei ved
rrg_di a opg eg«sihaagi/ olsflﬁ@%aw ate gdiemd-dcmader iavatiiove m?rel? idmge, ra_utcleld,
editing may be perfornmed by 'system operator ially
aut omat ed.é/%%ngaasﬁ‘gd‘f%rﬁ%j ect"§ ‘fﬂ)%ﬁ%d’%ﬁ%%?’gpg%at%gd ?%ﬁﬂgc 8@% vative
medi a obj edtstrhautiastand usnps defl tevdivedbiedda LRI 35 WSS dat abase

206. ThUS. 4 I GODLT @) 00 A4 AL BL< dd €1 Aali S YidRMing MRYRYSIM 45 of 1 he

present invention is abl'e to track the distribuytiagn, r’ﬂ}_ctlaisfi%as}til__oj;}5 and use
of parti cuPRFIpEReA Whilcike Wc‘?ﬁpﬂ‘cﬂﬂt@&aﬁ?ﬂﬁé’ AR ot exahpr €,

t r acki ngo PERAN & Sa §UNER SoBha ESH el @tiind meadbla cdjdrtuseecaidvati sy i but i on
of their cyf iopns and better exploit intel tnd-éﬁi'aordﬁﬁ%éﬁ’ mphts to 20
whi ch theyuﬁ:g%/‘ gg eﬁf?t‘?‘z LE300t hse?mepu]:repcoes%é}e% the datd attri b%{]es isto
ensure appreguineeeditingbotiorthet pratessijedafare QeI TR AN i FeF
stations 2085212,<E0" XANPLEas §OL ALl iohimaiitvmy the aanmbl e for
adul t vi EWIBﬁa %n??, angévvll g%legassjlaégned a_ dat 02% ?,tst rJhbeLgee HERS esent ative
of that fattltaRy hahiens efFEFRYy SPRRTOFUES gha edto pr oducee[%r 0gf anmi ng

for chibdreaited gna prapaped 246y widddowtt be Thsae tEnch e A tuRf ect s
scheres, RS APEScAP FROCHETnt Fi Rt b e ak B 4 ey e
di stributiBagef2all received nmedia objects, thus protecting the rights and
limting the |iabilphtgSa0he&98tEPjedt OV dadly oraduastdrast antt eisl
users_ once 2 tafik3aPLest okl L8N "Rl QAN AR torl tald broadcast
30 scheduling. Media objects for broadcast may also be provided
directly to a CEC or CMC without passing through and being
processed by MOTS 15. Broadcast scheduling is performed by a
scheduler resident in a CMC 35, CEC Pro 40, or CEC Master 50.
A preferred embodiment of a scheduler 30 for use in the
35 present invention is described in detail in connection with
Figs. 3 and 4. A preferred embodiment of CMC 35 is described

in connection with Fig. S. A preferred embodiment of CEC



35 transmtted to a CEC or CMC for aggregati on and broadcast scheduling.
Broadcast scheduling is the process of assigning 24 Sept enber 200 WO
99/ 49b63 PCT// B99100507 broadcast paranmeters such as brtR¢etember2Ra2
channel, and bandwi dth to an object intended for broadcast. Scheduling is
necessar Y\ywesa4ee the anount of data ' that can transm ttgdrigsemedar oadcast
facility, although 5 enornous, is not unlimted. Broadcast facilities
typically transmt over particular frequency bands called channels. The
rate at which a broadcast channel can transmt information (frequently
measur ed iMpatid SOfididdddained i icvmrictienondtaMopg).) 6i.s el ated to the

difference in.freque | t | ghest. an t .frequencies in

t he band, pa%%f?%f?q#eerq‘é%lcodrigneg\‘eﬁ \ég;lte;bet#é;%rr%dg{% o %ass gfa %gkggﬁéwl}j’t% 6"rn‘.atcff1:el°n
channel . ThHethhaidii dt h FEG 45 sifmdote ivanpalises af sehgdpdley saisdiid ded into
tVO or norgnsharsial Ssswisddil @ 181 gy rdgdatdohd ofegbaiguenieeel aor

tine-divisi | t.i pl.exi TDM .. 1'n 11 ne-diyisi | t i pl exing, h TDM
 chamel ' PERadRAR P PRI G RNt ATHEOPIATEr oaBoREE THRE por m t 5
concur r entelbodideast of CEG® 4 irprdesimgiads iovepnaeskighewhithaddgst 8.
channel . The bandw dih fe 3>QMafw; oa!d%ats'%etgge%‘Bi‘Ch: )Sﬁeg;iat Reschannel

to transmt information and 1I's typically neasured in uni m | I"i ons or
t housands ¥ X bYeS &€ st il tigilaxsm fie MedigorRieEinaRtet B ShagnelTpm

ghagnegshtﬁ?taé@&ﬁih e atnéé Rei i Q@f@h 'lsiecrzsafwmh ulqaﬁnqhsexg_eedoh][&.e h%@l

andw df h of. t he broadcast .channel. .. the capacit a .hroadcast

Fact 11 140 v DEHEEET ST e GrF AnE TR A o BEOSaRREY Freid Xedpas ty
nmust be shterdbrraicpst te@ndnsqr Ada®s dési thegprefbroadcast nedi a

obj ects fromiindlidt (the liniend B AU WIROKEIRL AL OcREOVi de schedul ing
apparatus and pethods for 30 efficiently allocating particular portions of

the avai | dBfEEHR b2tiRE (tehAAR ERRLYSS ilsutdPengdvasdBiect s to ensure
timely andmeDepdBéeitdg anHwsia, afhalinvediianobpgchisbobbe phacadeast . I n a
t he_nresent. . jnwent.d on 35, pr.ovi des a di_stri buted
BiBY5acEEDs 2

ggﬁggmf%gg%”g’g L’W‘%gp‘t‘%a‘? SeT rﬁ"pﬁtlspc%e HER G dcast's %o be per f or ned
at one or Foegueicy-glviaion ynwitiglestind my IstestistAsal Taplédplexi®EC Pro
40, _ g VO 99|4966§hg4céﬁﬁ3§3“¥§ O oadcast system 10 will now be
described in more detail in connection with Figs. 2-10.
Fig. 2 is a block diagram of a preferred embodiment
20 of MOTS 15. As shown in Fig. 2, MOTS 15 preferably comprises
an input desk 202 for receiving media objects from content
providers. Input desk 202 is connected to a bus 204. Also
connected to bus 204 are a MOTS database 206, and one or more
channel editing stations (CESs) 208-212, described in more
2S5 detail below. CMC 35, CEC Pro 40, CEC 45, and CEC Master S0
are also connected to bus 204 via an interface 214.
Input desk 202 is adapted to receive many different
types of media object such as images, video, or text. When a
media object is received, it is assigned one or more object
30 attributes (metadata) by input desk 202. The assigned
attributes are representative of the character of the
received object. For example, a particular media object
might be assigned a first attribute representative of the
fact that the object is video footage, and a second attribute
35 representative of the fact that the object is suitable for
viewing by children. Input desk 202 creates a new record in
MOTS database 206 for each media object it receives. The '
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PCT/1 B99! 00507 CEC Master 50, and CMC 35 will constitute scheduling

| ocati ons. Each scheduling |ocation is provided with a _schedul er
preferred enbodi nent of a scheduler is now described i 4 c'g‘?ﬂﬁ%’ﬁ c?r‘fi%n th

Fig. 3. 5 As shown in Fig. 3, a scheduler 300 preferably conprises a data
menory 30%0 ®/4vé6deo nenory 304, and an audi o nenory 306, fP&T/I8PW0BGTg
broadcast -ready data objects, video objects, and audi o objects,
respectively. Schedul er 300 further conprises an attribute database 308,
for storing 10 attri bute data (netadata) concerning broadcast paraneters of
the obj ect5eSPER cHOPRE HERDrRsLARPL BORT HRT Shgniedis fPlech whikct to

be transmi aéeﬂhea@bje@utst@lﬁiﬁbe@@ a?@s%l JRghttstEhe d}:hﬁa&xandvm dth required
to transmt the obj 0; be br oadcast, .

ﬂl the Obj J}
the size and nane of %h o‘?)‘]’I t %’rﬂ? he TS HE e OFT HE
object. A El@ce&sothelﬁysmmmuem@mpltxsm i @xS 1188:2% 30‘@%&1&%@!%%8@%01808.

As descr bed; belpw £B OFE8809 34 Ca R RS m?d%ﬁé &CMH&G%@& gedi a

obj ects stored in nenpries 6 as wel | ream ng ned |a j ects that

may be 20 B§HAAI CRIFGEEr anShREEER YA Y bhe B HoP AL AeR SOl
stream ng betprbateealﬁltb&tamlbm@letcwéac fao2 ttws erxbhawrs im@hjetis my al so

be stored ngé‘EE PELS;QQ& 2PaASE E98- céﬂkeantprg?xfﬁ{c%dr %%’Hes@%\?ﬁ%sor

310 conprise tware programrunning on a ws 95
(TM wor k B8Yshat il@ﬁatgéhb’du?@lﬂo%om%a@é%‘p%r%‘i%l@ﬂ dre sERREt e to

broadcagg sther r8att beukdts bl 9chp anél@\&%ﬂt dt h on specific TOM channel s.
II'lustratively, ~z partlcular sched ‘-’rf? ht be res .on?é% %%;
schedul i ng br oadcast TRoFPBAtCF3FS 1 FEGFFTY V190 AM t o
8: 00: 00 AMeonmdar ebpitdsed®©98omplSchadht ey aamh@J | axc at iabep ot extss ofhdti s

bandw dth {98t gLLG ghfgtédféé’%egna”?ﬁ %cgf %J ecﬁg‘o&%gﬁut e' dsafg:l?‘:ts

streaming via |rne 3 accor dance attri
stored i n aecrFhuferdaxapate. 3vken Ghe wrd iy FBi4Fts anr EBRREVeE | E8 R at i va

gxggpgglzssgggdager(wtﬁmom Qhétﬁéié ot@tge lechtdms MWTDK/I 2%0&1@/1 ﬁn?

o _broadc a _nusic_video over, a r channe a

br oadcast seveag gﬁ§4m%‘3§?eﬁ’8%?°%o’—ze%’d©§a‘%@§éﬁ 1B 100 HsT ¢

vi deos durdmgebhéynbonangz.ﬂoorsCWAI fer rmqqls/@jaytlcprt ancgmcfad!dl@)l:am@. 139k bs
bet ween 7: ggggglggg ?QVOO to establish a "carousel” that repeat edly pl ays

out a 30 sec e conprising the day's weather forecast.
Processor 310 may beIBr BEPQHT@HS?E:a‘Bﬁ%mfF%%I PRIk o‘?‘?ﬁ‘%‘i‘le%r%dé%ﬁ

Echedul £B8g15ARLEr Bébt&@éﬁt a&&faQraﬁﬁﬂ& Ocixat*hﬂié@hﬁd}&ctﬂlftg mafth db&eré)e:ﬁét)rneg .
y a system gperat.or referred, enbodi ne nua e is aide
by a gr aphilf:’g nagdr fPht gf?ﬁggaf%ﬁ’f 120 Rt cﬁa£%er &e t%eclase%éjfp&i

mani pul at ea(lds!pﬁgCoélbgnedawﬁrbhse)ihgraIpNI;@I obm*ss repreasedtat i f@r of objects

to be broa@‘k%%:bl@ndmh%‘ihé&i‘lﬂ Mbﬁ’é&ﬁ@' VchBPeeﬁ&Lﬂaié bé%’&?@éﬁt%?f@@ﬂcﬁ@rfor
the bandwi dih alldcated to _schedul er &ef erred enbodi nent of GU 400

i s shown |H‘19P§ P£°V|1§6A§l§ﬁ8v\ﬁof’ﬁa€?g°f Aex C ABPpteretHbl AR ohpteREs a
pluralityg @hati mﬁQWEOééageV%édQMBoﬂﬁargt@@hiﬁa$IQEﬁﬁfﬁﬁfmetﬁm&bﬂmdmidth
al | ocati on ( ct s Qe br oadcast
For exanpl efb?' aﬁﬁg Ffaocaghg ?gé 'go ob e&kliﬁcgﬁ% i S graphically
represent e@r@s’CéqP@dtlangl QdRManmeMsbaoﬁehécrmgdanamghlywrmakbh% and a

width of appi@pateiael y 14 minutes. It should be noted that each rectangle

404 may represent a single data object for broadcast % for . exanpl e,
be representative of E134ng; chP‘SF‘j'rac‘aPr?ﬁ‘FE?nﬁe‘ée’pY‘Ef?atPYtrgg $ 17118,
Al t er natsiov@ingfexratast peglferiey aepbaaanél aed pt dnglesitat fleros 02084211 D, obj ect ,

or a block jgf; handy ¢ Rnakke6ak8dnhe $b4C8F" RETaUMY Oy FERks 05162530,
respectively. Links 216-220 may be any suitable
communication link for connecting channel editing stations
208-212 to MOTS bus 204, such as a wide area network or

35 dedicated lines. This permits CESs 208-212 to be located
remote from MOTS bus 204, for example, in another country.



In a preferred enmbodi ment, the axes of one or nore 30 of w ndows 402 (i.e.,
time and bandw dth) are drawn to different scales in order to rg?t\ﬁﬂge t he
system operator Wth differing perspectives of the broaﬁf’cé%qte@g‘ﬁr e. For
exanple, in the illustrative exanple depicted in Fig_ 4, the scale of the
time axis gtwy\g‘s@gow 402a is approximately ten 35 tines aspgrgdtoesrt hat of
w ndow 405 . Thus, the system operator can view w ndow 402a in order to
understand the "big picture” (approximtely a one-hour w ndow of the
broadcast - 10 24 Septenber 2002 WO 991 49663 PCTI | B99/ 00507 schedul e),
whi | e focusi ng oa wrngdsalip2bchannedeedibing evkathieornsped@F 1252 oirehe

br oadcast o%@&%(i'ébe byN cbBReAECHRLV i BEF §MRRE Sprifudle 3GFdach 4 - rBi&y det ai |
bel ow, each _of the nedia ob{lﬁcts Legresent ed by rectangl es 404 may bel ong
to a 5 paP@it@ul ¥t9€8rvee8. arfig gPerErfed i MIRCTT Mol or of

r ect angl edndd poayatiee coapeatecoradted by dtieene) Wuxeh tas wWoctente nedi a

obj ect assqalated ‘B'gt ﬁo‘r@e%fse{}ﬁén%gu@%%&g%o U AW %O\gé%ea?di a
* obj ect s "bélongi n%t a parficular~servicé may be represente y rectangl es
that are U&dndt fhogmedurraingf skakiron 2082k rtdRse ordent graphical ly

represent g%b»idre%@;t ;ﬂaﬁ?' Q&cd04 HBYial spjbeLHUrELd Gald Yat BMsEd&siki n a

w ndow 406. In the |b ustrlatlve,exa | e, shown_jn Fig. 4, w ndow 406

di spl ays §Q&nti (G FE2ERE aFii?'FbU?egFﬁ‘f:b?%t?%t e hsfist BB Rt94d4c. 15
wi ndow 406hjreefter alnldy ocoipebsperatpl thehi i ytofddratasi feorwetlos i ngAs

i nfor | arg: t{,cu J ] .

11 ust gt i g, B3, ke bak eOFHER, frl Sictand Rrd A Ga0t may ve

fil ename fUdYY, akhipektdgdi¥sathenprednanthenr 3 duedia r%tﬂ%f-‘-%b}%ct (e.qg. , C

H\ bs\ Sgbch@g!:i;ﬁiidd\ dreShéorpb¥hted 2n a aéﬁﬁvéiﬁieg,mél&l!ecfblsjtéﬁﬁﬁ %rﬁgt nane of
e nedl a 0 ecC e. ~a SPOr . . a | Z€e |1 el d, or es l1Ze |1 N
ki | obyt es fgrétnelfa%“ﬁcggd&fl tlﬁe;:ﬁéd?gj?)ﬁ}:(z&r?cé‘?r%.l,n @fg‘gﬁ%%ﬁsﬁé 4. a
status fi 8lhdis whirc lcogittgnass thepfribe aaheimtemeieamgemnethe) $pstem
transmite e (e %res@ﬁlﬁng\f‘@)agjtéonai%h?gﬂ%gt%' €l gbx Wi L SOF A5yt Pgn TOM

channel an whi ch 't he nedi a obj ect C roadcast (e. g., 99). 30 6. a
subchanne™¥3 i iFatipngh agidonse Phf BRFELFBRAF bl MRS of VRHE ser vi ce on
whi ch t he gridveidess tuanlye bengtieanedrout ek&nPle, Wrackirn gditiieds downbteh

e, I S0 08 BUSAREL L8 s Hla Ao ngit by Lie o
creations and better exploit intellectual property rights to
20 which they may be entitled.

Another purpose of the data attributes is to ensure
appropriate distribution of media objects to channel editing
stations 208-212. For example, certain media objects may bg
suitable for adult viewing only, and will be assigned a data

25 attribute representative of that fact. Any channel editing
station designated to produce programming for children (e.g.,
station 210) will not be able to access media objects with
this "adult" data attribute. Thus, in contrast to prior art
internet schemes, the present invention is able to track and

30 control the use and distribution of all received media
objects, thus protecting the rights and limiting the
liabilities of content providers, broadcasters, and end-
users.

Once a media object is ready for broadcast, it is

35 transmitted to a CEC or CMC for aggregation and broadcast
scheduling. Broadcast scheduling is the process of assigning



-. 11, 18-04-2b00 24 Septenber 2002 9. a bandw—dth posi . Lion fi e _d,
which stores the vertical graphical oFfset relative ‘o0 _zero of th

bandwi dth all ocated to the abject ;..e_, the location of4 ﬁ?@tetﬂlﬁeé@-pozn t he
pipe). 10. a qtart ~inme Lield, and 11. a stop tine field) which deTine the
time peri o alidessated .o br oadcast t he medi a obj ect ie.g.pcriewms®O: 04: 04
on Novenber 20, 1996 to 00:77.47 on rebruary 20, 1996). In a preferred
enbodi ment, a blank tenplate having the same fields and arrangenent as

wi ndow 406 may be enpl oyed o schedul e nedi a obj ects fer broadcast. In
parti cul arPTe3ARR$EIRIRARAL IS HHAMFAT RXCIIHFT I WpereDdIny alise a

jaiank w rﬂ@méi)@tﬁ%@eaﬁlmb@weﬂxﬁhdém 5 edfbadiastoper at or may then
enter the broadcast ttr lIeso r’{he nedi a ob ect ir}itothe aftpp%‘ioplate ,
fields. Wuet. the opef itk S'sroe s eba e &he Het a

new rect a: ¥ighte ce!attgmaml‘@aﬁkd yoy eqorlasadcsaamefalmdadaa.stamhquq:tut es of the
medi a obg egliora8ds di 5P RYSE ditei i B8Nl 8- ddudhs %‘Hﬂﬁﬁ?&@st%ép 407?. .

Simlar7.y, the broadcast atiribu~es of aC|e|ao ect_m i fied
usi ng w ndBE\PWE%l | PV ParPITY Lan fIRBieRTr Bagd 168 £ ’mﬁ)’ﬁ406 for
any di spl ayrd neteaatbjeith 4£4b:bq'adﬁa$&<|a‘rgarﬁfe1 tdzm dinaﬁ(ﬁmlﬁrhe oper at or mayY

t hen updat o te to

br oadcas= Je'?? '\'L%Lt'esrqf k)Pr%“cﬁuéjn oabs ec‘? r\J}SII? Sloﬂr.b:a“a%S ot lai-‘ns’ges

t he shape ped! secons afitops b¥ mererlea:tt%mgﬂce tnvatdxgﬁfaqmﬂm 7lxy ﬁleqmzs@m s the
updat ed; gegdifwabheehe [%@espi ed el I Bl S5 Ot MR erio i ) ﬁpea?é %ar{m,v 20

directly rTDdlfé certain Droadcast attr' bute |n a ra |ca rrarlner n
parti cul ar 1St FReEEEPT fa§t t8R KRR YRR B it to

anot her avahaahé&®. portion of bandvvi dth (i.e., to any b' ank space in a

wi ndow 402). In this y sranii.cal | ﬁ;&'g
obj ects to be broadc.]apé\t@ baﬁ#ﬁl resent |nvent ?%An c%]hay errpl oy aut omat el}
schedul i r_gukféBidednsnte B‘rﬁl‘hﬁz@m ithanngleh wingh e VNG SHEET 24

Sept enbgs 2998n¥@4&9/485163a§’cﬂ_ﬂqh§9c9ﬂx9ﬂ5ﬂ7n auaid ighlex handwrsih. Ansystem

operator nmg in g |nforrra on concernlﬁ?%urallt of ob ects | ncluding
static and gf“? AV hgiaR By %/1‘%%%’5“5?1’(1 d’c%s? Ja%rbe%cahedul er
300 nay depertinelarsthedulrtéovabriaddasidaduagthe E‘l‘tpi_su_r;aémyt@f items so
as to eff'ebﬂet&yeHéebwea@m'a@'&@aad%&w sidhfddiddon, 5 the,opf ects to

be broadcast may b onpressed prior to transm ssion and schedul ed for

br oadcast PHOQGEQFHaﬁ’éé“WE%h t Hee rbangiidth 1ph gfErEmaneh EonpPressed

20 capacity of the channel to transmit information and is
typically measured in units of millions or thousands of bits
per second. Of course, the total bandwidth of all TDM
channels that make up the broadcast channel cannot exceed the
total bandwidth of the broadcast channel.

25 Thus, the capacity of a broadcast facility to
broadcast information is not unlimited. This finite capacity
must be shared among all content providers desiring to
broadcast media objects from the facility. It is therefore
important to provide scheduling apparatus and methods for

30 efficiently allocating particular portions of the available
broadcast bandwidth to particular media objects to ensure
timely and complete transmission of all media objects to be
broadcast.

In a preferred embodiment, the present inventiocon

35 provides a distributed scheduling capability that permits
scheduling of broadcasts to be performed at one or more of a
plurality of scheduling locations. Typically, CEC Pro 40,

- 8 -



to form Deconpression is perfornmed by PC 30 when it receives the
broadcast, thus permtting nmedia objects to be broadcast in conpressed form
in a manner transparent to the end-user of PC 30. A prefddSeembbo2l0Zent of
CMC 35 will now be is described in connection Wth Fig. 5. Tt is
cont enpl anaxosidaeds CMC 35 will typically be operated by a haagdseagkesservi ce
provi der such as a television network. A significant fraction of the
broadcast content nanaged by CMC 35 swill therefore typically conprise
prof essi onal | y- produced nmedi a 20 objects fromlarge content providers (e.
g., Di sneycﬁg'&ms\@gghs\ggoghgh@ﬂ@rdi@ﬂsi ecoheisi tut e statiddwhiady r el ati onshi p.
Turning to_Fig. .5 CMC 35 preferably c i ;ﬁtk]:g;ij +30a, , having the
sane archi 988%69‘8“35 tﬁécgcﬁ‘éﬁﬁ‘?‘é}l%‘bof)%%é{é?ﬁe% oveq%eﬁd conn~etion wth
Fig. 3. CVBcBBAaR3eturt heprepaprédesmbodtBeRt obf et tSTady &%l isameiger 502
whi ch noni EQE%r@Uaéi gHggoggggpggg %oﬁiéphgdul er 300a. Wets nedi a- obj ect
0 .

- retrieval manager

. etermnes that_the tine, for ggrooqadca%ln a

particul & media obj 86t Sho¥nabprbaghi hy, 2 i TEFETH Vel RF STy e data

for the obpeabritesm databasgesd8y 39opf &chides axer8B0a.3q4,i std Lot 2whject

to scheduler 3 ia qbj f.ile to a L , Isduect | eval
7o 0050 PO Teibng CafatRErHE LY ad R R

manager soZefP to retrjeve the ne be broadcast
from the apprieptisat endenpryo30038eEs of FSTRRCTEG Y ¢ ra‘;rf‘s}’feféiru%efb%q 504
reLrl eye;s_ Et&%tﬁgt&- fclggﬁg\r@ggsog%g%g@fi@st%@a%_ sarsbgyr mu:d&:_srtczﬂﬁiemgoo .
subscription cqntrol ranager , Via line.5i - -
SeptenbgP 2583 LRAter Aatrvargtadata heC Oy Ee 1\?%6%%: dgcgansstm ?Eeag"?t‘georas ynani ¢
~ ~bj ~et suckha. sbykeeansagred den, nopsh fe®b] @Et3Gwt r ikoraleXanrlger BO2 2
instructs |nterface 31E to, pass_the. £an 9 Mh Ao ddtaadddre 1ol w|etly
to suk~scr=v6tdi68n°%§ﬁf:%or‘°n€na Ié?"%’%%&l'n a r%f‘erred enmbodi nent, 'C 35
further comporeethe babdwidth~iequitedbeer Biatthe auedsh Ity Gme

Eubsgri pzi gf~?&1@fciiq6|gﬁ%ir193jgggc§§ n'%‘_glgb@_ﬂsﬁcﬁ?adﬂm}ﬂ:,t stHeotsbezebramﬁoﬁﬁxtbe ;Y3
roadcas stem.10, isTipzornmation.is - ss by
end- usefs ?’ ebf’g]aﬁf?ﬁst aﬁédFﬁeob'j'”é‘E‘P‘geq z%tkf&[s%gﬁlé %éncq'ﬂeitr\?lee,r Q’.la}tjgae escri bed bel ow.

In particul ar, the phepentetssvensionieorrErtieetSDINWFGEIHS WA se of
broadcast qhjseat$abate ?09![_ ur gli ?gs&titbéd)aﬁl@w, FRiodetor A Y qRoRAds

service conprises a cojl~ction of ned) aégiects that share a commgo ub; ect
matter or REARERFREL PEheENADY ot oRed M SARIT® SErRFiCe, T Seu gol f
rﬁ! ia:j ed pycorsaatsnbquﬂfehisZrﬁaam%h@éc:m m&;mﬁ i*?itatem!méeve! y cf

childre rogr.a ch ne ec - ; [ S ;.0 a
speci fi ?%bfjg’é’&g‘é§gﬁg’¥r %Fé@sﬁﬂfg?‘ga b%s?rliés?yst em’]‘%. C%%sc}rﬁizg't ?olﬁi]?gltdabase
S08 mmi nt aistseanlingt iotetliechr padcasat BRRYTE AR \fiRtc FheReh dEH™ Obj ect
bel ongs. | B3 Rt&f glgg,eglggnggdgg?pgd P cachopittutsy statrababes umor t SIr-eur

dii _ferent types or categories br oadca er.\vi The fi ervice
cat ego=y | PTEFFEE o SBPPILBRYF ¢ eBT KTV i%%ébée?\ﬁl@%gil 5g Pa 0 sHﬁr@}acrzet egory mnay

be Yec~i vegrograhi ennsiay onoacwWshdews NF t (X 9ediigdowg Sh Ma wagtkurn
pat h coLReck QN 40 the content provider. The second service category is
"free sibscribed Services." dients nmust re jster to recejve services

bel ongi ng to this catsgedylebudopeis sEFIRMIVILTLE 4 & WMion to

br oadcast wo\éidgggtgelfggg%,ggtgguggj__sbp@é)&gwgl Emawieltt ren tdmicihies erpls user

have a return path connection to the conten i .. Rar l£e.,, [t he
end- user n&PAESAEqU] Fé&“ﬁéréﬁbgéiwbeﬂt%alf*ﬁie‘:lg%a%isgcg{e\ﬂd;lear %lght

connect i on Heo riepom@itaet fopr a¥hedenlifdd broadcast content for 4 Mbps of

30 bandwidth from 7:00:00 AM to 8:00:00 AM on March 14, 1998.
Scheduler 300 allocates portions of this bandwidth to static
objects stored in memories 302-306 and dynamic objects
streaming via line 312 in accordance with the objects’
attribute data stored in attribute database 308. Continuing

35 with the above illustrative example, scheduler 300 might
allocate 1.4 Mbps between 7:20:00 AM and 7:23:05 to broadcast
a music video over a particular TDM channel that broadcasts

-9 -



AVENDED SHEET 'I 8-04-2000 24 Septenber 2002 !re third service category
i's "subscript_on services." Ead-users nust register in order to receive
services belonging to this category, ar~d there is a feyﬁépteﬂ‘@@f@@i ng.
Subscription to services belongi::g to this category nay reauire that the
end- user W}@Wwo4dkeh et ur n path 0.0nr_ection to t he content preariidereosiihe
rourtn service category =s "pay-per-item" Er_dusers nust pay a one-tine
charge in order to receive nroacicast services that belong to this service
category. E:~d-users r:,ay be required to have a return path connection to
t he cont emugiow itbsos rtimr:\d-ej the meseiivg $enrisces Algleamgitrivpliyng tit s
service Calaan Va1 db Al dddihs HitBLH HTGHRROLES BWod MRS platform

servi ces. I rst service category open mul ti ndl a distribution

pl at f or m "estFRRL bitatd ot FA%RME ' tr@%ad%ﬁ PIEYS Bifs fmet0 HRFMEBi ness

services aﬂdiwtﬁi@casmg;olélh@ tdtﬁ“\&é.ryk’éi)ﬁ@aﬁﬁue&gf%@cﬁsﬁ hrough an IP
mul ticast or other

se skilled ir he term-
un_cast Yefers tc tra‘ﬁ%?ﬁ%sscf MasT &W%ﬁatmgl ((a?r S|atue &%ﬂilcall ne. In
con~rast) petfeormsilt ebzeaach:etst tatmmlmlsmgmn @fl’qemfnartrm:telqm ted Itmre dwen one

sits at a Jil@e Pé&ié&@f’i# dif H AR to ﬁiﬂ;ﬁ?@nt prov1 er I o

platformto provide a n 1'nter and end user
for al' rn%aﬁ”éeifﬁ’b%ﬁﬁ:ﬁbidalt“@jﬁrvl @anual sohesiudingd ignsddehdt @ a oonr ~on

interface @Mmﬁcahmwnixmwaaeqr@tmomaﬁ WHIWhA pRirmiald die arbreay ent
ir_tot e plal fo

_ e.advant age of _this. .pl tf 15 that i~ eases the
portin of "% %]a%uh/t%cﬁﬁlarﬁe Sérvi Ce SO Tt ﬁg: p?’“rlgﬁspclrct "R reans to DVB-s
ror exanplegpresembdt e ref obidats dat des dimbageasthandarte estualdived to

VF' arid ;]?é‘f’éé’iw)’éd@%séﬁ@ﬁfﬂ r&o’%@dééi:essché‘dhlﬁé%m%h%erﬁérﬁﬁaﬁﬁkﬁgmy i's
addltlon servi.ces di tional services breferabiy consist of services
A AT @ R

that provi¥elPresdak? n@‘:l?‘iiiu]&fn(ﬁq ondt BR&RIEIE
managenment4sysi€enshodn | im M@igyst.ens) NDI S drivers for PC aroadcast receiver

car ds, ﬁpd custcm zegspéo&qgr@n fEar tt]le adbtlgly s&’ gsf %%qégrgsolﬁlﬁ%ee Ya and

present’d~i on. These Thter=aces are prefera
interface pbunapityapfl windows f40%t Emdans W gr@mcal%ﬁe}%lamNENDED

SHEET  24¢\19epbeneia 20021 W09 AP Ge3- %11::%9&/@05&7 S 18 SAB geeri c
ar

i nstructions i ?n interface . to a PC c froma second manufacturer. One
or nore brdGRtARtedet o REOHISAHe bundl ed together to form subscription
packages. In that eveat,ematphs ngihee sudrsbwidith mmdtkdamo thediEn end~user

to rec se e Iprgﬁdi ]F?%i-ﬂ% . nd- user
who wa?% éiécf él’gl}lg g%o‘%‘% t s{%z:rl t aFSO orty (Pa 1aé’jlre]u{?hat woul d
provi de ac¥:BEor® 403 R7¥iYI &t rtﬁ’tﬁiﬂ%a%ﬁ ?s‘br}iﬁ/c?e§ is related
to a diffeapptogpRately ol LM BEddlr t By OBTHd 3RS rﬁﬁfbd)l’tl'[’ﬂﬂ eeaubscri ption
cont rol managga §06 ncl udi n subsctr |m£_t|on con roI Jpnager . 5 506b whose
function i 5°FVBALEpS ?a‘f’%yor UL FED T @€ 9P K cor'dince with
subscri pti bnoadftastat Oonmayorﬁ@mb@cammleorbdaimr&@lmdﬁ @ | oad the
encapsul, at ngo apt T an galdy,

éﬁ §9-0EL80G QSHEP?Qiﬁ%gerﬁ)glfﬁl & EM LN rg%ﬂectéi d

recal | at file tfansf retrieves the nedia t'0" be

br oadcast FEERENHESaPPY opPPEEELRHE MIEESTASD6 es Qe ditdlo %%ﬁﬂd or

provi des thepledkacgbpefiiwi@tida P1bdited o Wisfeaning Saudle) Weridy, 26r
subscri ptlgn control nmanager 506b. Alternatively, the nedia object to be

br oadcast I aynam cally received by interface 316 and transmtted via |line
314 to subscription &onarprefrenaedre@dsdi ndubs ciliptders | of oematépmore

retri evgb BRNA4REows44bheR;i I 81 11 EURS SHPSSAARYIPh) N N@td R €91 the
receive different scales in order to provide the system operator with

differing perspectives of the broadcast schedule. For
example, in the illustrative example depicted in Fig. 4, the
scale of the time axis of window 402a is approximately ten

35 times as great as that of window 402b. Thus, the system
operator can view window 402a in order to understand the "“big
picture" (approximately a one-hour window of the broadcast

_10_



2s nedi a object from database 508 and transmts the information to
subscription control manager 506b. . Subscription control manager 506b
encapsul ates, encodes, or both encapsul ates and encodes 2Afeptarabel 2002 ect i n
accordance with the subscrlptlon I nformation received from dat abase 508. 30

The encapwdleaitdggm or encodi ng enpl oyed by the present inveaihefity take
many formnms. For exanple. subscription control manager 506b may be

programmed to identify the header and tail of a packet and ~rrap an
addi ti onal protocol |ayer of subscription information around 35 the packet.
Al t er nat i $@h¢dutlhe +subddei fecosingf opnuihdavr€@2h eliedrdem sab¥éewpthen

?%%?Fggglo 5(():?@1&%?@@" !{t@:% brgﬁdcaszgsétﬁﬁaﬁﬂbein 2048} é/gt&r%@' ﬂﬂé@gmentsWt "

I nstructj ons encode ec ance
particul ar encrypti & %gd 6HI§°EF|§ﬁPE Qﬂ%qﬁ% @‘?HB fbéa to the
servi ce, amdlhhnbjhats th@resenesﬁobglugcdengy@$|®m4smdymhekongntb be abl e
_to receig V%arrt&qég{l%?‘d a3l i2e00] GGt 5 mgggggr%&e REbA MfepDOM, OB Blo%:hgf

subscription in orna lon may be'e e transm Ssion |ts réam f or
exanpl e byesteagiesktfé @é&hbGaFapﬁaéﬁétatFﬁetﬁﬁStbﬁt%#¥%&F9et@nﬁbéFhent

the subscrint h@allan%%@&ttl a@saeaeltaat withEhéidﬂ&ﬂ:éxﬁgIélQ:blbﬁ@seaWFBi‘
subscri pti on cqntrol

g & ge subscri t|on I nf 9rngt on rv%

added to CFE™Pdfa A1 a & ROIFR-PhE® ﬁggéﬂ?a HeBP bt AUt B§TTRES

cont ent pmmwlmerr@prbyemm@uhbw pactynglesdebatidez had ow, use of _
encapsylation or 15 qepcedhn ?lgp‘ih%ﬁaft@%n5¥§£e€%@fné£¥a péﬁzéei:s' nvention to

enabl e "or di sabl e recei pt ticular services art]cul ar end-users.

Subscri pt iBRPEGFRAZY ﬁﬁﬁ&&@ﬁ“§@§bquFPﬁEP“@bﬂ%r?%%ém%ypﬁ%ﬁ%c%? handl er for
| oadi ng t hamRiGedad ynedipdeelintet @At @ ¥@naswapps oprimtend DM rhatpetiva a

digital f d h t h
obi ect by SSERERN BPoH0d" ThE efcodlinaarae opr seriys Tt PERANE RRE (o
servi ce matdriPief dmfimyimaitploe ifog Wﬁﬂhaophee0§t¢%%ms of broadcast data. 25

The bi tysf ream out puy ;R HRDY ipRleir@RabIY EBhpPidages PPk MBYycersi st of
conplete nedla og;ects transm tted one after apot her. Alterggrlvel

subscri pt ifd® SHTAGS 15665 TRky OFe TEHAPELME 1D RRTKEER r@8§¥9ed

medi a obj eiject rﬁoeHeeait@atdhﬁsmaCk&ﬂ&uislt@Btaveijar arindgowf48e megi a obj ector
and output_the . interlegy e Q bit stream For exanple, if two
files are 10 qfl%ﬁéllveregﬂfﬂa' ugéra§0ncurrently, but one of the files is
three tinmes as |onglas th&€idemame fhelgrovbéeh feexgerthe ghlileaaret PSe the

two filAs @pd ddsn iy jideane d. hecpak@bé%t\§uﬁéh§m uoe@viztmw 35 packets
fromthe first file for ever onelggc chonlthe second. %7the 24

Sept enber 2002 WO 9¥-498pdame fie stores the name o
media object (e.g., sports).

3. a size field, which stores the size in
kilobytes or megabytes of the media object (e.g., 16445.344

25 KkB).

4. a status field, which stores the file name or
directory name to be transmitted (e.g., unknown).

5. a channel field, which stores the TDM channel
on which the media object is to be broadcast (e.g., 99).

30 6. a subchannel field, which stores information
representative of the service on which the file is to be
streamed out (e.g., 0).

7. an ID field, which stores an identifier for the
channel (e.g., 0).

3s 8. a bandwidth field, which stores the bandwidth

allocated to broadcast the media object.



1PCQ[/IBB§/ 00507 In a preferred enbodi nent, CMC 35 further conprises a
8B%ePPBt i on control 506a. As described in nore detail bel ow, the 2purpose
of subscription control 50sa is to transnit updated sub®driepterpher 2002
information to the subscription 5 manager of PC 30. The subscription
manager of PC 30 uses this subscription information to identify subscribed
servi ces whi ch may .beazabaassedthypddet boml-fUiserd, Adiifalr tdeireshawe in Fig. 5,
CMC 35 further .conprises,a cripfi r at, receive to
addi t 1 ondi” SGada St pPACA Y| f?\gggifl}?%%?nﬂg%ﬁ% %o]‘:uors%g}g tfsdt}cﬁag?%d -C, and

nul ti pl eXds>aatan 6ot happPoprtaf e TDM EaNRIXE ¥3r Wi dddc &deich d&cor dance
W th braagcasitpegttribute information received fromthe CEC_ This feature of
the present invention is ri k tail,below, after CEC Master 50 and
CEC Pro 15 40 havtelobeeﬁ 8g§%rgi b’gﬁg {geg&‘praa&e.%rred enbodi ment, a CMC 35
having a pl ayout 6f.5 EbpsoPstingl Ehekd edviichy e mandhe ddmaniesipfogr ans
runni ng on N8 Wbl %rS8E¥8Et aPle t ¢ @8a NIb MK StAld ONSroth Rosfoar:khad

embodi ment of C Mast er 58 Ls égow@‘{ﬂ 20 Fig. 6. As w || he recognized)
the arclfit &&vEreest “CectRE&t EP 891 6t hePRah Pheat® oft 5&% -35. The si ze
of each conponent Inhewevefernag enbdd@imeithcea CEGMASteap B aniblalvingpi cal |y

have | o - ndwi;d T CEC
Mast er \é{%{evm@ﬁ%é&%qt%gézg g}’iﬁé?g?%%%531&10%3@6?%%%@@%&%& h
S

whol esaldt SRR YIGr BAHR kT AT RAH 1 n BUBRTTSM E or SXdcast
servi ce qirimkigher candnr eppkberiageeiten ofan pdyatcw dtdy tarusteher $1ank

Schedul i,ng, . 14 £8S8kdaRapeyi,dd NoiByndes A, i stﬁ{ee%aﬂamr%laﬁoq of
schedul er 300b. 30 A preferred enbodj nent of C Pro, 40 i.s, now.,déscribed in

connect i©Ewisrtrer fhe7brppdrast ot Briratedl Ahdthecme P AJ &mt Ertepi cal |y
be mai ntigienethpapropeeatedldy. a Waaparlye tdadrdtomaetl iidkeeldn 0K wireznedi a or
| nformaty andisr LRyt LeRRYSLASSS Pevelidel % egwtapgrgﬁclaggyout let to 35

di stribute 'data or vi geo objec saslg%\]&l as prite |l . vi deos, etc.
| n addi t4«mregshndsc hgahyorilghtet v S Hon v afc dde fadeaniaoly eslidi @76 vi deo,
gég) bog 857iw¢1@q;éa&the?rbl:wng148gn t R4 ﬁ@@i@&atﬁe&&_&wsﬁﬁlo@%fslca P CT/ ]Ic

press cqnfekrence t t ust oner. ! Cl t r -out of a
new product . Thus%lf“ﬁgaggﬁt eﬁ%%a?%%ﬂ%%%%@o%@%os 2% rée%llﬁ(ﬁg tY:2t it be
capabl e ¥ attoriayg Pengosd héddl PRYFS tAt e % ob &S ¥V W o&¥cast and
acting aspeaaddi eizlacalfionpSasttwasy pdataer audiddsplrapaderdisccordi ngly,
as shown,i.n Fi g..,7 P 0.is oV Wi a dul_er_ _300¢. _havi ng
the same &re el %e%t Elygggééggﬁédfﬁle?l%o#ﬂe:%c’ri tggh i %%\%‘1%r¥eén()aﬁngg]feﬁon with
Fig. 3. umrdatddiamiyod ied BCipryindoy s4 ¢ ovi@ed 44Q Hhest edades 62, 704, 10
sui t abl esdcfed HARSEICHERNGL 811 BaRE HOFYF G0 ndtdi=0 ot tdaira,t @¢a CEC Master
50-(vi a ;li ne @i@teor ngg §5 Qa” aslaiLnéa ;r} ) forocbar o%qnc% QR a pr edesi gnat ed
TDM charftfé* "’ %3 pr e er'req er’r%odrllrﬁ)ant, Pro 40 nay be 1 npl enmented as
one or rsradansfltendbetpeygphisat liyinteipgrotedis IHhaNPRAatgd Weddst at i on. A
preferreaghpodi nent of CEC 45 is shown in Fig. fi. As shown in Fig. 8 CEC
45 is provided with intertaces,802, ad4 (simlar to interfaces 702, 704 of
CEC Pro 40) sui t abl'e % F tfraﬁsm'? i Ng STT eam ng RATdes fand ¥aidird to a CEC 20
Mast er BbingctAVMCrRElifYyr chrbadeabroadeast pddediufing di PDMuErdsall. . CEC 45
di ffers 430, CECHAr a40icN0uRY ef he |l sdPafiay tcldR8S dIPtlaiOMeSe drgebedul er
300. Instead, it conprises ob} ect atorage @3_&53, sui t abl % for staoring video,
audi o, aftf &t "f8@fa obj EBt 8MOERYE 48V3 k1 R0 R °F SEEHdCER i1 es

(i.e., to any blank space in a window 402). In this way, the
user may graphically schedule all media objects to ke
broadcast.

The present invention may employ automated

schedulirg algorithms to optimize utilization of the
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25 for broadcast. It can, however) transmt stored files at a predeterm ned
time'to a CEC Master 50 or CMC 35 for nultiplexing ont ted TDM
channel . ~,s noted above, CMC 35 has the capacity to rgéﬁe{%&@? % r eams
via line 514 from ot her sources, such as a CEC, 3e and nerge them onto
appropriate TDM channel s for br oadcast i n accordance w thchrmoNisast

attri but®OPH#¥Phati on received fromthe CEC. This feature of the pr esent
invention permts distributed scheduling of broadcast bandwi dth at a
plurality of sites and b a,p plurality of service and eox~tent rovi ders. 35
It is al savohdahag Pﬁﬁflw%ﬂ’é sy st P P TRETANRF Rt FERE ¢ tion
transm ssi9psSetAi1Rg gepledality af sohppatstiraindiog tsrtaartsm sHdn via a

singl e broadcast chgppel .. iadd 34az§?ﬂ$ e 30069/ 49663
PCT/I899/%€ B2 EOP g)%arrp \él oMve 35 may sel T a bl ock of bandvm dt h on one or

more TDM shhedelert 308 BRE %’S‘F’é‘?l%@ avﬂ"fé?‘%%ti/l? ERUATREEATE NG gt s of

this baﬁ%&tmteyoae OEei®r S0 GRE €5 05t Ak i @l fude & heEG WG Wik Ay use
its band 5 segnent to transmt video, while a second CEC Pro 40 may
use its bRpBAFEERD segnent to transmt data files. As discussed above,

schedul i ng for eacthaadddetLhnse‘glmemb]@t]trerﬁ@rbﬂadar@tadtd@@&enmtebGCEC Pro

that pur cliased. L beas aant coThEasEhesbl 6 BAUEMDISROTR Sutisaddin |0

transmitt&3"8E® cast-read t streamby their respective CEC Pros 40
to CEC I\/ast\eacscr(iﬁpﬁe ¥igh theie Rangwigih BB raRgitse IR GPREIFF her
streangqr eRERSENbLRPmPIBLesibANilLI pléhfaammnb)s pdiado werem Sidl d-dwye i0FES Mast er

50. Subscription_caontol S6E

st ream ontB Hra F%ﬁh att)gem%DR/%)I—'P.anne'P@t escﬁg g tttg{;ve SQFL L

mul ti pl exéd sbnpaarssgdt faﬂnitﬂt@dmil’@n@v{iﬁ%@%m@ﬁ ftq &he >€é113'dl-°r€t1h &k her
streans o Lgadcast - r eady content recei ved from ot her CEC Masters 50 or

b b
gener at ed Sy 0 CMC 35 itself a altern eenb iment, two or nore
schedul ers 300 of aPCRECEPLrad, e ’&@Nﬁ%’?fer &9%135" %RF be arranged
in a cagcadecrkbed in kEbonstcties wiheh skEd. rﬁ)ssd‘lt el sc asoaeenpliat athi et

hedul 300b of ., 0,.) i f CMC
S0, ho | nCHReSE: ML ToEAPAERLLY ook copSrafes ¢ s I RERFIL VR, O b o
CEC Mast eprbeiater SQC#eéFaaoﬁFbeYsSh% netRl it ek sdlgddigatand

subscri pt kgg REar ert ikpe 5@833@5@6 é@ﬁt@ﬁ@w@@gecﬂw R¥sd hes Raghwi dth for
whi ch IS responsib rtlcular

f
nedi a obj ‘éb?réﬁﬁif&aéﬁé’%caéé ?’?%pﬁbs? e???%%%g?’haghé’bjpgc lﬁ:oecfl taz? *Rsoci at ed
schedubibngpljebesngtroan landet cantent sprérehdens ORC dastidisTey, @eng with any

subscri ptL ARt RLor BR10R.38800k S otin b hb DEcRg e 10 0fan GFC Vast er

receives I'a Object and 1ts , 3s_associate hedul i ng and
subscri pt| on mforrrﬁ"tulfé‘ﬁ“&nﬂouﬁélﬁt e3 i TEC sth R A TSP Cﬁﬂ%r"ﬁftl%n
dat abases ji-f-agGrdan0a ,t hevewyt bhe Peepar ai cloht odtudee aredite aifeedubsr an -

Zo 300 described above in connection with Fig. 3. CMC 35

25 further couprises a media-object retrieval manager 502 which
monitors attribute database 308 of scheduler 300a. When
media-object retrieval manager 502 determines that the time
for broadcasting a particular media object is approaching, it
retrieves the attribute data for the object from database 308

30 of scheduler 300a.

concurrently, media-object retrieval manager 502

instructs file transfer manager 504 to retrieve the media
object to be broadcast from the appropriate memory 302-306 of
scheduler 300a. File transfer manager 504 retrieves the

35 media object from one of memories 302-306, and provides the
file to a subscription control manager S506b, via line 516.

- 13 ~



18%488% mber 2002 WD 99/ 49663 PCT/ 1899100507 encoded bit streamthen
procéeds as descri bed above inconnection with the first preferred

enbodi nent . The broadcast-readl bit stream output by CMC ¢ptemhes2002 ed to
broadcast facility 25. As schematically shown' Sin Fig. 1, broadcast

- facility 25 broadcasts the receivedstreamvia one or nore broadcast

technol ogi es, suchlastiraditsbnalif S iRiGForCadastzrewbréeRVipr dadcast ,

orsat el |dytn%rrlir:0@£t§aéﬁ sGbhess hioadeeiniy eMEdonmeatis -kbgwect ekhesevsr: il | ed
in the art may a | oyed. 1oThe %Trosggogst transm %SI on.is received by
I

end- usemeaasr nﬁr ef‘é‘FFg}é C2 nHud e FAR FEB&38EREr i bed 1in
connect ivdaew vihaFildnei 914 | ditdmtIor e:fcermekdsoefmmdlomen:bdesom medapgerei n, the
devi ce epgphoyed by the end-user toreceive the broadcast nmedia objects is a
PC 30. Hovvever) t hei 5i nvention may al so be 1 acti_ced using et her devices
forreceiving the BRoddeBeteER £TRREMDE s 23S §é‘t‘tth&|5 CRBPERBRBS,

provi de@ tshakcthp:tleni ¢esasanprice ddaquater skabduaiegnensiof t ware to achi eve
the fung Q@%k'otgoqe%famgtpal Whdde HA Y GeAiAD IS EAIR! k8eReA [eceiver 100

connect ed20to a [ ayered rot oco ck 112 via NDI Sdrivers
110. TCPFPP%P&EkaﬂEl’?% Vleie =roall: d"a sUBSE i PECERRER G 911 ESRbSe

pur pose donittrelcaptest agceass-iyerdie entcuskiasito meddeal vbdecnborhati on and to
mai nt ai g, %yl lrggegtrénfgg r@élgﬁéeeg ‘i Sg8s, for the end-user. 25Recei ver 100

pref er any conpr reconmponents 102-108 adapted to receive

br oadcast s fronbr éadﬁa’ét- ¢laJeEPH thhe preyand yaveniéoraygorsaprlatean

antennaia@%sflaP EReeLMivarsd delmomdisd rom%r@tasuar&& aapTOry1fegestOa for
recel vi 22, Fs e-TV trangm SS 3} aﬁg sa_t |vt .e30receiver 106 for receivi ng
satel || SASH BSFOMES2 an E} m 06 ‘f6F FEEEFVIRG fransmission via a
dat a |i skldepehdingt oredhe cmms:thattecﬂhweogycempoyéébbyct matter

broadcaghf aeih bh¥e25. éérn@kaépwéefeﬁié/%rdas&as% @@&pllaé h@gBrPEBLQGOl 35St ack
such as TeP/ P Stﬁﬁ'g}el 12 via NO's driyvers ef erred. enbodi nment,

TChI 1 B Sadk L SE RS SR o WA . et OB BB o FRRR LhtinuT act ur 6d by
M cr osoftxclu2ively18f 0dh DR Jpmigareyer. 2002 - Colporaticn. As known to

those skilled in ghgnanbaia O S RYS G FRRIREStaCks113nka L8 gxani ne
the arrivi ngEdat a~~kets that ke .u transmu ted filé or O her nedia

obj ect tESFetefr Hfgﬁd‘f"ﬁﬁ‘i VIRt P A5ke RYPEER \]/8d intile correct
order. OubecTiPfifnsdackbd#? S iddiggaccumatie steoépthenbotadcIoR/ =7

comur ~glallien, tBh@hEW&r?q{éd?& 'o‘io fdd BRIRhed tO subscri ption manager
114 whi ch determ pes ubsc and servi which tile

communi . A, ation b& W‘o‘?\g%r"%tﬁrseé{ ‘% “}?‘é’rifagé’rmf% ﬁeﬁyaéfe@r hPnes whet her
or rot ¥@p®Oxts &ath:diffknn thaes e desegrarisa-pEsbonsdbekbngi ng to the

i dEnt | f's%@v%%é)é' CeThanﬁllfsf; SUthord 7c§‘a¢eg‘6ﬁ‘=’y‘t her vEheesepakjce has beer
enabl ed ‘% er ~d- user i cal subscri pti on. manage r 114

pr ef er affl V‘}’Snﬁrl seSeRVE0TR vsa‘?ﬁé’“&ldt?ré&ﬂ ttﬁlﬁrﬁl GG LrAOT Ke™B¥cREr ound o. f
enduSer ¥le€=30edVhpnclesntedst howeoet andheviehdutis eegimy raaxoni ce a

subscri pli-gR € @n% Y lLRY t of ser-ricea which
end- userQIenggo ?gga{j? orize t;E(:)b?:el{cee|C\(;Jen%|%nf’3 ptr@%flidbgerw ces i:!cluded

Wi thin subser~pci ERe pREReRESIY Wae ISR AI9E Yo - u§€#eh§§b§85§’é?ﬁibed t he
end- userstr@ayethen gbhiwmatd ymestalderyititedi toalleeesgeviseesivethin a

subscri pt.hy kage r t tiun kage)

subscrip % gﬁg%gﬁa&g ttﬂ@ T rﬁba&]ns%g{tr éfcg] %QQ%%tlﬁR 'égr\#%gs t hat gave been
enabl ed Saﬁacgrgab%dtcbybw@% Segericeph sl oRFéRTIatoRtiAi EAERPSPTY _,

recei veduysuchmret t At Neliagaid -k o iHaSte dte&%ftﬁkﬂega‘é’ﬁebbaheéhﬁcn to
transm %%eon gér ’4‘? servjce to \M’ell he e d- user has SUbSCI’I ber!.
Subscri ption rranag N} Ft"i/‘p| ac1rl €t {PE et ﬁa |3r by exam ni ng
t he rec&eardredr he nembeet ilen ram¢h¢etssarm1r¢gng1\ahet Wetuikn hasneheion

subscri pbl en=i BLAt &AL | KFoPREEsSary to 3ecode or unencap-~ul ate the

transm ssion. As noted stove) use of encapsul ation or encoding perm.ts the
system of the present invention to enable or disable receipt or particular
services icy parr.icular ondlI[SP.rS in a preferred enbodi nent) the system
may enabl e particular PCs 30 to receive particul ar serviczs by 22 .. - -
--- ... - AVENDED SHEET 24 Septenber 2002 WO 991 49663 PCTJI B 99l 00507

14

AMENDED SHEET



pé_gqggﬁ?i ng a subscription nessage addressed to all end-user PCs that have
subscri.bed to the service. The nessagepreferably conprises information
concerning the particulartimes and channel s on whi ch t he4s¥gpi¢robenddo2 be
broadcast and' Smay al so include information on the encapsul ati on
protocol enpl oyed to encapsul ate the transm ssion. If the service
i sencrypted, the sUissd&hiipd eRTRSSagetrEPYohPr |'SEb$ e BPHe® onnecessary to
decrypt §beyicaNsin s8i0nseas wakk. r¥GiBekhi shnbpagRti®OrefG30 is able to
identify br_oagcaast%i ot ransm sskgms be#ongi.ng to tg.ge service,_strip off
t heencapSEH &t F%h GHENEHEE 67, C&SeerFIP Y he®FlahBife st ot 1§% dftessary),
and provre® sterigent eSubstripgionahontssvoasst behenghes userthiss descri bed
in nore detaidrPelnvllicsallel BEa0f tBePahlil GHEAM hE@E VA CL= €@ RRdGaCcONDI i shed
by incl udi n[gﬁ a‘ti msstaglp in ghe subscri Etl onnessage instructing PCs 30 to
del ete tH&Ys 4 69 HRense8h§aFr BRPYASFF - menories (or instructing PCs 30
not to use theinf dhwatiioamwtooseaivhed catepergeisi tpapapanetimrm.tessage), after
a certai j i Al r LV he,s y i . el s
fsd 1 Ioppa! é)glg/sta ('?%@pe%!a s}lxrgg EnSYPLEN £B 2oaLI L dhsshann

and times for broa articularSeryices so at continued recel pt of
t hese seP&FEEEes dd\fit 64085t FBNAP18ePOTERCHaFARRIRYY i nf It IHHF sty

avai | abl e tx=dRGa3al tthahadkeeat eebardi pabhedofhestiesetyitige tdumisartvi ce.
znaddi ti ' Lce i cLYPLEd,, s SPECL L4 S 30, . be2sdi sabl ed
by modi 131 A0 4 Sh Pt 56 Sadiher peanioRErbei St Y beer i pt 1 on
message TORCETHITRF AP Ynew encryption tothe disabled PCs 30. A service may
al so be disabl ed am eadedriva;ethar siystbar sefisoB8os bywaddysssiony a

di sabl e- serui WAAeLO" EhE PELULCELOsLOCRALILAY AL 5. 30 Which are

t o3obe renoved from the service. noted, subscription nessages to

enabl e/ disHbl st iddgitaibyeioncBdakhgrBe” adip &S tEPEpeeat has used 30.

| nparti cith g rotiareh bR n3@oRBYMBe AB81 BIBUnas ¥NLEHE; GEKIIB&S . MRS on
nmessages C(th?rl sing the addr esses o% Qaégl cul ar35PICi§ 30]bafe transmtted
that inst? ucte Xt 4 fdPESEEEIPE 67 Genabr 8UE oFdr 1 i CE 3 (Acul ar
servi cesetlrer hienprnnersdésosirbeli dbedein Thiee unt fuescelirioss, itheprtefrer ably -

23 24, e Hheds 202 VP-935496630RCH £ 11 BEGARN0Vo 'Y &SNt d ychar dwar e
to avoid_users confiquring g\éé%ﬁgl@gtPCs to have the same gddress. Wen

) .30
subscri ptith madagér - T28 r e a”%hﬁs%r?%tf%ﬁ“%ﬁ%‘”’a’g"é‘ dddressed to its
PC 30, _infoxgtdtes tiohmozgbsbripenensineontetibing n Rewferaide wittie 5 t he
cont ent sp it #dien IRERIEEsNBESagen AbtewAati yEhviotmstLash-ofiddr essi ng
subscr i pil.on. | nfqrmtion Lo partigylar P 30, . LI, syst emmy. redylat e
access to _SU%SCI‘I peti 751 ntoriat Fon T h- ot her yS. FoF exar?p’i e, the~
subscri prédie ivfaadrasitorakagobéeencr ¥pt @dpoe £ 4 oreh capsed kuesd bef or e _
br oadcastomtort Nalt P& 18Rs WM hB EBEmPESREl n8&SFY PP Ohedeencapsul ation
informati on are able receive th gscr{ tgon i nformatjon. Al so, the

_ t the su X
subscri R SHPSY T fifon RBYSBe BRE3JERRtPatt EPEPecit AT tEFE & a
speci fi ctieharpla lorowi sohgtt 6Tt AesesPCse 3Potthing hal eredl islybscri bed to the

service alu%i’ﬂhﬁl@ %@%&%Eécbhp&ﬂgri BiQﬁQﬁéi@%@ﬁéé@é NS i ot eqroébOVQ in
sonme enbodlnr‘%pts .end-users subscribe éO“-SGI’VI ces Vi qja return connection to

t he cont¥fft ‘bvil&erﬁ.na?’ e§t hER-pfFaPer Fab2 efiDbtt feht 2 e ftFUser s may 20
subscri be=gtoriserad ¢es VBA, obhdr audys/vEdeo exanpirei ngirseendusey. may subscri be
to a service by puypchagi-p dasg}§§c8rc9{:£‘§5r€t9§ agey B daiconpri sing the

|

necessary subscription information to reteive the service. This technique

for di st¥§B9STy SubSELtpOrah 2SYYAFBF nBF PERrFRYY eensgt toyfd SeaviicaR:

|S|e|rVi ce-fsr(_u;bcslcprﬁopztjjdg_nSmt:_etlgtflaleiﬁgt:c eoof é@h@leﬂ?ﬁ@x Ldwry si)i%sf, -
ustratively, a distributer of nusic .of a partic r.f ormer m ght

package %thescéékfegg'eria h‘é‘?"\'/“\neflﬁ gyiﬁﬁlgirilﬁfcﬁs)ﬁn? os%lgt?‘?r\‘ﬁe' Lc&)‘jr?}r(,ser By he

per f or nefornPQ yweadgias tdaeee iver heafds ur @nd Ten ghrmizeB Prduratdiss thorbut or

woul d prignd deutita¢hasebs ebnt Rt CB: YA {8r APRAQ DS & en tSHISHT | PHiHRR -

i nfornatlt&nel;t,é)a bes Iagadeg_eggrggf pugch sg&ign%os\ttfgga 1_Iqlgrch_aselrn,g_ PC_:C30. The

subscri ptton intor Rati Bn-may. peY | 5eated" on“The i TS PSR ARG Eher

st or age Yedi A weod dedmt o fhespunshafartereher at the tine 35 of sale or

at a subsequent tine. Alternatively, the subscription information may be

broadcast to end-users who have purchased the perforner's CD. As descri bed

above, the - 24 NY2- 1071430
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18=04-2000 24 Septenber 2002 subsc='F~tior~ an=ormat_oa may, fo-r_ exanple,
conpri se decryption software or other appropriate Qubscr_ptior ir~. fo!-~;
~aLi on such as encapsul ation infor;na~ior.. Thus, the pr%%e@teinbeeZﬂOZor._
provi des a systeci L:iat is capai~le oz enabling an_d cisabl _ing the -
recei pt of WPMHPEl axservi ces by end-users without reqU|r|quﬁg&mk§%urn
connec~ion to the er_~d-users. In other words, the present inveralo0a

. provi des a transnission syste:r. that can enploy uni di recti onal

transm ssi ons to limt recei t of particular crtlo ?s of a 10

Lransrni ST TR SHRES (9 ENEH Ly ARETEICE one, A, AT SaRS B7° Y St o a
subscri bedasér fiarwe, as&@sumdpmamufaununpm' 114 then determ nes whether or not

the end--use. has | &8 fdEe SEEYARE s ASRUTU G 4 e S YY1 58nd SedOt h
subscri bed and enabl ed, 15 (;siﬁebserél(ptl csn mana ler 114 y?lext det ermnes whet her-

t he recel%ﬂeﬁ%‘%’ke’fm§°5%r§“ﬁ<°’él%‘i1a‘2’i cParﬁ%iﬁg&sobj dt irth a%fite or a
dynarmi cs r@ﬂmgtl@bg;\eni;cﬁmhlm vousia ~sanitipe dat @nB-arsy sso aneceive el packet

is part o e, . 5 QL4 | t P of ile
Focer ver “A9Evitef AP °hy ChdWRIBlace T nt Wil [ Ny PO e O
trans~ri s¢honwasudstan p@f dpﬁnﬁarﬁwtslmqmar%{%at@ﬁ reo packRPT ¥ streani ng

dat a receg:élékaéésthgt*@oﬁf&e;bifcﬁhgaja%de%§W%Ctﬁilt& ot - EACHBCISOXY
server 120 which nman

TTP cache I eferre &5
enbodi mentST HrFeS c&e 52‘%{?}?&5:}1"‘? afteecde]{'\}’ed‘ dﬁf& "he user may
th~n sead t7RL reatrct3$ ofuttieer i demmnicsamioneacoe DO sxnlsS@m@fﬂ%
. . t
remory andoheyShehaiaadts S8, HICHIGH] ST QR S Sy fe‘f’ﬁz’%‘*’“‘fé‘e”
adapt ed t%oﬁﬁnﬂb?sﬁh‘éu“¢tm1®rﬂ$ ‘FFg eprapsyliate [oF gRandmharedt ie‘:ts

:jl | ustr at mewcara@h@e 1£2tmmﬁptaé5mm%ﬁmq@f vzrﬂcsxef@hmccrxtattmms new
ataisr ive ma ro t 0 _cease,storage o

i nformati ?ﬁﬁﬁétﬁég n%ﬁ‘gtt‘gf M%tqrbﬁ?pﬁ%qor? athe’ gﬁ}g reaches a 35
t hr eshmsdob;“,eceaqntb ToMdehanmelel ver 118 is connected to a rcaltinme data

i ~te~f 3ce 12~ which y- fi_l-j_EE,;]'ana r 86dls 2000
24 Sept enber 2002 s?gga%ggéagiaf ,_Oéléaff éﬁout?fg'ut port tor di spﬁay to the

end- user BetpEeves Fhesked %l@%lﬁ\%’% a’fﬁbé%% boadcaslt fRAM KENYi a an

ad3i tior ahppﬂbﬁfiaﬁ& méﬂ@f‘y asop-1HE dnteifanf.erorla (A, pedciddeathe i me
data interf gce 1§ nnectéed to.a real-ti qg .dat abase 1gvgy, ~hi ch may
terrporarﬂ“? 3fof JFHE FRCBP VRYERYY ek %‘?aetaf' dA AFPTRE0ut? PC 3U may

furt harobsupsovigEdoni chnseukrednagét \EI&E { odlsennadi vt by, aFPHTMEIHR  web

nrowser SHBE?eéE éo”ﬁ@' ﬁré&'&é&ét(TMdﬁr?eﬁnﬁéﬂyj %&e}e@w ofeteffidfe 130, to
aid the end-user. in nav:%gatl ng,to received fi'les and sireani ngrgflta In a

pref err ed> éRpBBRANERENSBAREEd ¥ i BRE B rtﬁlsé’é%s%f"pﬁ IeR 7Ty of _ sof
awar e progaaaaeruan'sbg osuBs €63 p ¢ bon+ i M rosest ivmiraty feepil r eRpRFer 980 Mo of

RAM 100 %&956g£ gggh ggnpft%gxg H’lé:??% ecg};['ﬂgépv(&)r@égi.?@é&or I'n

addi ti on, er ab rses an card a_conti nupus data
rate oR5apgAdR- © a?éFyfIOWMEaW a5 0| anchrigr Ansn s afte%n%ﬁ‘f?"ﬁ%ﬁ’smaata

rate cf appr @.&b@%&@bilénpcbf?{??ol QbRigey SstB Confusiatpenen negntrol
alLerr~ath%%£%eges%ggleXcapsulates encodes, or both encapsulates and
’ .
encodes the media object in accordance with the subscription
information received from database 508.

30 The encapsulation or encoding employed by the
present invention may take many forms. For exanple,
subscription control manager S506b may be programmed to
identify the header and tail of a packet and wrap an
additional protocol layer of subscription information around

35 the packet.

Alternatively, the subscription information

retrieved from subscription database 508 may comprise

—16_



Thss, as described above, the present inventior_ .. provides a conmon
interface for transmtting any type of nedia object via any broadcast
environment. It tWs pernits t5e coercing a=id trar.sm sQ4@eptepiber 2008€
variety of both static and dynam c. audio, video, and data objects in a
r, ~anner twabopseyi des control over broadcast param-:ters g{f’g/lm ul ation
of the end-users ~nabied to receive the transmtted materi 9/Iq :1% t he
i nvention has been described in rorjunetion with specific enbodi nents, it
i's evi dentndtiaict idHd ed®Ushdide Qﬂféa'&ﬂe\nﬁ%, oBgdicki 6at heasrdamdey aiiicat i ons

will be a rent. to those skille i I| ht o oregomg
descri pt |%ﬁ" IR HYTR P pﬁ'%tgr‘?tr N nv@ﬁ‘[t‘llyo lie g&?fl F" E‘aby t he
f ol - oW nguwhsimitheP G ANENDER ISHEET ang4 tSayst éamsr@r the0zorreApopstion f or

di stri butgd seheii | g @fa e diva 10DIHRCEH1 L AUPHesk%e thk Breharaek editing
center associated with a first content provider facility, the channel

-editi ngP AMest conprising a first schedul er (300c) for scheduling the
broadcast of a fi rsIn P rural tdnhaafi vee dimboalijmecits; th2) sabskaripeliomanagenent

center refplaly.doca ﬂ{rl?é %ﬁb"%(cf Q Lihe t%@agﬂ'%kw ﬁg %.1%9. %gll%%rr,eatmh%oghannel
rranagerrenlt cent ef corrp ). 4 second Sche
schedul i KamRl &b d¢RACSTRAL %(ﬁﬂ?ﬁl SlafsalPacKedt nédi & ects; (b) a

nmedi a- obj £rter £ i €Y dmbENaEEt ( 20 sfwsc&qgtdbmatmwrﬁumﬂ&awe@@ ot
schedul ed nedj a ob ects sch'iej%t;%lﬁ'eq IQ/ ugjﬁc % schedul ers onto
mul ti pt® )(b%t%‘?ﬂ%qs ™ (9% 7 YPRCER é‘°(‘56’§f‘ §t° g e8Ghscri pti on
i nf or mat |£ﬁmslﬁlef |Th®gsmbséeqs¢1manﬂdmamahnamtyob@cadﬁe§em ¢hef data

providing{o, g?gﬁ?{ sn@ Eﬂllé Sd"&lfelq alid ¥na text P%ge?;dlt%gotyg%ge%tl ncl udi ng

video files, means for
modi f yi ngPlE%‘élqlW s@ra‘Pﬁd %@%@?ﬁr mqrrtm i ty of medi a obj ects in accordance

with the SUbSC“ ptiLa d@é@ff@éd (}Sblsdvprfiﬂ;é b £t %c&@@,&tl&ltﬂfdrprbrdat abase
(506b). stem o1f__ aiml

rei.n the Qut, of the channel
rranage?w%n‘?“‘& ‘ﬁ’t’é%/ PeERHFi Wit esybetlﬁﬁ?m (f‘tSH:h arﬁ’&e\pﬁﬁé‘&e RYVERE 450 &Gcast
schedul i ngndbke adr | @asabtemeectiptheff |partte.dmalmtv\n8@tdv1|csqoe:yf ormed by the

first sc L 0g)a-3 e systemof claim1, wherein the channel
editing Eﬁg#{f %%?h%%dcoﬁ%%.'ses an Internet Protocol link for trgnsmtting

the first pluralitySepPsebikEian tPAHE I MR InGRSde FoiFtt hedn (GORPTA SePhe
system of a Chabtbdeol VRERELEL etcsflexomu@tﬁheofeﬁdwaahamaala rmfy&gﬂ:rmtccent er

dth h | _edit b at. 5.
The syepctoreararhtrtd FERHRRE: i & Uity ddnar assar e,
gr aphi cal wutbrthﬂtbr@a@eaéuwyttmu@%mfciatel@ fogh ddngl m@etqtebm oadcast of

medi a obj §Ef;§du§erTQ§0§y5t@H&Oén@éc?écfnngednf:yrc; Rlc 0 QP iEH A G v ERdita Q) ect
tracki ng system ,conpri si ng an i nput des (‘Wg“% for recel ving nmedia
obj ect's h&?i ﬁ@rHiLFFePéﬁ?rf } et er dHHl%t’é%Jied?ﬁ IEhe e & $&tfi a

obj ect onproadense data.attributes representative of the medi a obj ect; a

tracki gg dat abase (?Rg) Qgp{é%n&gp@ Lg){el s'.tfﬁ’sccifdx q_ogﬁ]r Lon h record

storing"the data at r|bu €S assocl a further
storing drdnggbut FOAL WaE) candipbdef ieenplni-e ﬁffetsi'mtqwcﬁeﬁ‘rtal ning to the

nedi a obj eehnsaiedhaonb] 8etel r ktNEE I 00l) PRI )Y ! rAksdiption
di stribution, use and nodificati on of gedl a oﬂ% ECtit and furt her (fldapt ed to

updat e t hEOPLECEi REPAEELHALEP (BBE)PT P IRR TN AT PAFRIT 3T 1R85 acki ng

i nformat i aedia objects, interleave the packets from a plurality of
30 media objects and output the interleaved packets as a bit
stream. For example, if two files are to be delivered to a
user concurrently, but one of the files is three times as
long as the other, the protocol handler might packetise the
two files and then interleave the packets at a ratio of three
35 packets from the first file for every one packet from the

second.
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7.. The. systemof claim6, further conprising a channel editing station
(208), the channel editing station being connected to both the input desk
(202) and the tracking database (206). 27 24 Septenber2486gtembe2@05yst em
of claim?7, wherein a channel editing station is unable to access a nedia
object if wWo9nmehiza obj ect has been assigned a data attri bLHCﬁmtBt}%oslé

i nconpatible with the type of content to be created by the anne diting
station. 9. The systemof claim5, wherein the graphical user interface

(400) permits a userxnt(a %Q%Qbﬁ:!‘eﬁh%mbb@ﬁméht\/\htﬂb 8s "B@-nePj 86hpkEske be
br oadcast . stem of cl.a hi cal #éer nt erface

(400) per fi lsélbﬁqfs“é’r%y 8 SEREEPY lsﬁ]é’aban&\ﬁﬁ g?ﬁcgf‘ﬁe&h?’gﬁn?ﬁ% Brdlobj ect is
to be broagdast, thk plrpcsesbémsabscirdpmibn funthel sosprisithg: a second

channel eg 29 5 enag)g 235 Q63 Pt LR am%smgg §9ﬂ£8ﬂ£h@r9ah9§ ﬁgéﬁ%é' ty, -

t he secon anne ting center “conprisin hird sc 00e)
for schéd@lam’@etrh@fbrl’éhéé)ast Tse &“PI*FICFGP]EFLGF‘aFlFP%%? pedPa 9Bjeees; and (b)

a Internerthlirsotsmcﬂll d‘normtfbmwlbw %) &aenﬁhf¥ds@$yéaibéa Qérokzbegts to
a br oadcastnég%mI 38? br oa %st ansran_s& on o t he schedul ed nedi a

obj ects. | RS SR PKu ERS3 SRATRPeA

A ACAY. Ay. AY. . A A A¥s. ﬁurAh{erAsaan'ASAﬂ EhgY. Ayl\&l{@\{?o&(fulﬂther
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It is contemplated that CEC Master 50 will

25 typically be maintained and operated by a bandwidth
wvheolesaler, who purchases broadcast bandwidth in bulk from a
broadcast service provider and resells segments of the
bandwidth to others. Scheduling of the resold bandwidth may
be administered using GUI 400 of scheduler 300b.

30 A preferred embodiment of CEC Pro 40 is now
described in connection with Fig. 7. It is contemplated that
CEC Pro 40 will typically be maintained and operated by a
company that is not itself in the media or information-
distribution business, but nevertheless requires an outlet to

35 distribute data or video objects such as price lists,
training videos, etc. In addition, the company might wish to
broadcast streaming audio or video, e.g., to broadcast a live
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requlre that it be capable of storing and scheduling static
media objects for broadcast and acting as an interface for
streaming data, audio, or video.

Accordingly, as shown in Fig. 7, CEC Pro 40 1is
provided with a scheduler 300c, having the same architecture
as scheduler 300 described above in connection with Fig. 3.
In addition, CEC Pro 40 is provided with interfaces 702, 704,
suitable for transmitting streaming video, audio, and data to
a CEC Master 50 (via line 614) or CMC 35 (via line 514) for
broadcast cn a predesignated TDM channel.

In a preferred embodiment, CEC Pro 40 may be
implemented as one or more software programs running on an
NT (TM) Workstation.

A preferred embodiment of CEC 45 is shown in Fig.
5. As shown in Fig. 8, CEC 45 is provided with interfaces
802, 804 (similar to interfaces 702, 704 of CEC Pro 40)
suitable for transmitting streaming video and audio to a CEC
Master 50 or CMC 35 for broadcast via a predesignated TDM
channel. CEC 45 differs from CEC Pro 40, however, in that it
does not comprise a scheduler 300. Instead, it comprises
object storage 806, suitable for storing video, audio, and
data media objects. CEC 45 is thus unable to schedule files
for broadcast. It can, however, transmit stored files at a
predetermined time to a CEC Master 50 or CMC 35 for
multiplexing onto a predesignated TDM channel.

As noted above, CMC 35 has the capacity to receive
data streams via line 514 from other sources, such as a CEC,
and merge them onto appropriate TDM channels for broadcast in
accordance with broadcast attribute information received from
the CEC. This feature of the present invention permits
distributed scheduling of broadcast bandwidth at a plurality
of sites and by a plurality of service and content providers.
It is also one way that the system permits many different
types of transmissions to be merged into a single stream for
transmission via a single broadcast channel.
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For example, CMC 35 may sell a block of bandwidth
on one or more TDM channels to a CEC Master 50, who may in
turn resell segments of this bandwidth to one or more CEC
Pros 40. oOne of the CEC Pros 40 may use its bandwidth

5 segment to transmit video, while a second CEC Pro 40 may use
its bandwidth segment to transmit data files. As discussed
above, scheduling for each bandwidth segment is performed at
the remote CEC Pro that purchased the segment.

The scheduled bandwidth segments are then

10 transmitted as a broadcast-ready bit stream by their
respective CEC Pros 40 to CEC Master 50 (via, e.g., line 614)
where they may be mixed with other streams representing other
bandwidth segments that were sold by CEC Master 50.
Subscription control 606c of CEC Master 50 places the

15 received stream onto an appropriate TDM channel, as described
above.

This multiplexed stream is transmitted to CMC 35
where it is mixed with other streams of broadcast-ready
content received from other CEC Masters 50 or generated by

20 CMC 35 itself.

In an alternative embodiment, two or more
schedulers 300 of a CEC Pro 40, CEC Master 50, and CMC 35,
may be arranged in a cascade. Fig. 9 illustrates one such
possible cascade, in which scheduler 300b of CEC Master 50 is

25 cascaded with scheduler 300a of CMC 50. As in the first
preferred embodiment described above, scheduler 300b of CEC
Master 50 stores media objects and associated scheduling and
subscription information scheduled for broadcast during the
bandwidth for which CMC 50 is responsible. As the time for

30 broadcast of a particular media object approaches, CEC Pro 40
retrieves the object and its associated scheduling
information and transmits them to CEC Master 50, along with
any subscription information associated with the media
object. CEC Master receives the media object and its

35 associated scheduling and subscription information and
updates its scheduling and subscription databases in
accordance therewith. Preparation of the media object as an
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stream via one or more broadcast technologles, such as
traditional television broadcast, cable-TV broadcast, or
satellite broadcast. Other broadcast environments known to
those skilled in the art may also be employed.

10 The broadcast transmission is received by end-user
PC 30. & preferred emquiment of PC 30 will now be described
in connection with Fig. 10. In the preferred embodiment
described herein, the device employed by the end-user to
receive the broadcast media objects is a PC 30. However, the

1S invention may also be practiced using other devices for
receiving the broadcast media objects, such as set-top cable
boxes, provided that the devices comprise adegquate hardware
and software to achieve the functionality described below.

PC 30 preferably comprises a receiver 100 connected

20 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 to maintain a list of
information services for the end-user.

25 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

30 receiver 106 for receiving satellite transmissions, and/or a
modem 108 for receiving transmission via a data link,
depending on the broadcast technology employed by broadcast
facility 25.

As noted, receiver 100 is coupled to a protocol

35 stack such as TCP/IP stack 112 via NDIS drivers 110. 1In a
preferred embodiment, TCP/IP stack 112 may comprise the
Winsock (TM) TCP/IP stack manufactured by Microsoft
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Then, when a communication is received, subscription
marager 114 first determines whether the transmission belongs
tc a service Lo which the end-user has subscribed.
Subscription managzr 114 typically makes this determinacion by
exanining the received communication and determining whether
it has the subscription infcrmation necessary to decode or
unencapsulate the transmission.

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. In a preferred empbodiment, the system may enable

particular PCs 30 to receive particular serxvices by
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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 PC 30,
it updates the subscription information in accordance with
the contents of the received message.

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 time and on a
specific channel known only to those PCs 30 that have
subscribed to the service to which the subscription
information pertains.

As noted above, in some embodiments end-users
subscribe to ‘services via a return connéction to the content
provider. In other preferred embodiments, end-users may
subscribe to services in other ways. For example, an end-
user may subscribe to a service by purchasing a disk or other
storage medium comprising the necessary subscription
information to receive the service.

This technique for distributing subscription
information may be employed to link service-subscriptions to
the sale of related (or other) items. Illustratively, a
distributer of music CDs of a particular performer might
package the CD together with a subscription to a live concert
by the performer on a certain date in the future. To do so,
the distributor would provide purchasers of the CD with
appropriate subscription information to be loaded by the
purchaser onto the purchaser’s PC 30. The subscription
information may be located on the CD itself or on another
storage medium provided to the purchaser either at the time
of sale or at a subsequent time. Alternatively, the
subscription information may be broadcast to end-users who
have purchased the performer‘s CD. As described above, the
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subscription informatron may, for example, comprise decryption
software or other appropriate subscription information such as
encapsulation information.
Thus, the present invention provides a system Lhat

ie capable of enabling and disabling the receipt of particular

W

services by end-users without requiring any return connection
to the end-users. In other words, the present invention
provides a transmission system that can employ unidirect.ional
transmissions to limit receipt of particulsr pertions of a

10 transmission to specific end-users. .

If the communication belongs to a subscribed
service, subscription manager 114 then determines whether or
not the end-user has enabled the service.

Assuming the service is both subscribed and enabled,

15 subscripticn manager 114 next determines whether the received
packet is part of a static media object such as a (f{ile or a
dyramic media object such as a streaming data transmission.

If the packet is part of a file, subscriotion mznager 114
transmits the racket to file receiver 116. Similarly, if the

20 packet is part of a streaming data transwission, scbscription

manager 114 transwits the packet to streaming data recsiver’

118.
File receiver 116 is connected toc an I-cache proxy
server 120 which manages an HTTP cache 122. 1In a preferred
25 embodiment, HTTP cache 122 stores all received internet data.

“he user may then send a URL request for the file and gain
access to its contents. Alterratively, the received
information may be stored in a different memory and may be
accessed using a browser.

30 HTTP cache 122 may be adapted to manage the incoming
data in a large number of ways. Illustratively, cache 122 may
be programmed to overwrite older data as new data is received,
or may be programmed tc cease storage of incoming information
once the amount of information stored in cache 122 reaches a

35 thresnold.

Streaming data recgiver 118 is connected to a rcal-

time data interface 12¢ which manages play-out of the

25
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. streaming data to an output port for display to the end-user
of PC 30. In some circumstances, plav-out may be via an
addicional interface, such as a DDE interface, Excel {(TM),
etc. Real-time data interface 124 is connected to a real-time
database 12§ which may temporarily store the raceived
streaming data during play-out.

PC 30 may furthar be provided with several sof-ware
tools, including an HTTP or web browser such as a wmedia surfer
(TM) 128 and internst explorer (TM} 130, to aid the eand-user
in navigating the received files and streaming data.

In a preferred embodiment, end-user PC 30 comprises
a plurality of software programs running on a PC haviag, as
minimum requireménts, 16 Mb of RaM, 100 Mb of disk cache, and
s 100 MHz Fentium (TM) processor. In addicion, PC 3C
preferably comprises an ISA card havirg a continuous data rate
of approximately 1 Mbps and a PCI card having a continucus
data rate cf approximately 4 Mbps. Other system
configurations may alternatively be employed.

Thus, as described above, the present invention

v provides a common interface for transmitting any type of media
object via any broadcast environment. It thus permits the
mercging 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 trangmitted material.

While the invention has been described in
conjunction with specific embodiments, it is evident that
numerous alternatives, modifications, and variations will be
apparent to those gkilled in the art in light of the foregoing

- description. Accordingly, the present invention is defined by

the following claims.
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The system of claim 1, wherein the channel editing center further comprises an
Intemet Protocol link for transmitting the first plurality of objects to the channel
management ceater.

4. The system of claim I, wherein either or both of the channel management center
and the channel editing center can be operated from a remote location.

5. The system of claim 1, wherein the first scheduler further comprises a graphical
- user interface (400) for graphically scheduling the broadcast of media objects.

6. The system of claim 1, further comprising a media object tracking system,
comprising:

an input desk (202) for receiving media objects having different formats
and assigning to each received media object one or more data attributes representative of
the media object;

a tracking database (206) comprising a plurality of records, each record
storing the data attributes associated with a media object and further storing distribution,
use, and modification information pertaining to the media object;

a media-object tracking tool adapted to track the distribution, use and
modification of media objects, and further adapted to update the tracking database (206)
in accordance with collected tracking information.

7. The system of claim 6, further comprising a channel editing station (208), the
channel editing station being connected to both the input desk (202) and the tracking
database (2006).
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8. The system of claim 7, wherein a channel editing station is unable to access a

media object if the media object has been assigned a data attribute that is incompatible
with the type of content to be created by the channel editing station.

9. The system of claim 5, wherein the graphical user interface (400) permits a user
to specify the time at which a media object is to be broadcast.

10.  The system of claim 5, wherein the graphical user interface (400) permits a user
to specify the bandwidth via which the media object is to be broadcast.

11.  The system of claim 1, further comprising:
a second channel editing center associated with a second content provider facility,
the second channel editing center comprising:
(a) a third scheduler (300c) for scheduling the broadcast of a third plurality
of media objects; and
(b) a Internet Protocol link for transmitting the third plurality of objects to
a broadcast facility for broadcast transmission of the scheduled media objects.
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