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AND METHOD R 9%5% STI NG OVER DI G TAL BROADCAST TV NETWORK Fli? el ; g@e

| nvention Th tion relates generally to Wrld Wde Wb ( Kteq

. broadcast data system Mre particularly, this invention relates to systens
~and services for providing one-way Internet 5 data delivery over digital
. broadcast TV network. Background of the Invention In the next few years,
~digital television wll bhecone the overriding standard for broadcasting

tel evision and cabl e siAFFARAIE AN?rF??EPQh??BdWEPaF6§TINGThis\MII
require that all consunmePVERUBERSTAEL BROMPLASTHENV NEBFWORK t el evi si ons or

~digital to anal og converter systems which will allow the old fashioned
anal og televisions to convert rield "éPthe thobheiofl gnals to anal og
signals for view ng. Since cable signals are the ubiquitous 15
" providers of t | S| nsu ' L]l al h
pur chase or ot g%ﬁﬁgés%éé%gﬁvgggée§%thgg%éﬁegﬁ'?grﬁéﬁiﬁxﬁﬁgf\ﬂ#&h?ﬁﬁW%pbe
- placed in the consuners hone and hooked up to the digital television. The
~digital skasedpbperdgast Wata et o Merei parthculazdyi nghiigiinvertionl s
- fromthe local 20 or regional cable headend and convert or descranble
- themint orelasegnébs syatieisnGirid esatesices £6pt prbviiaingr eakcasly bint&enet
- digital television. The digital set top boxes will be built according
5 data delivery over digital broadcast TV network.

Background of the Invention

In the next few years, digital television will become the

overriding standard for broadcasting television and cable signals

10 in the United States. This will require that all consumer

households purchase ﬁew digital televisions_or digital to analog
converter systems which will allow the old fashioned analoéh

televisions to convert the incoming digital signals to analog

signals for viewing. Since cable signals are the ubiquitous

15 providers of most television content today,-consumer's.will also

have to purchase or otherwise be provided with digital set top

boxes which will be placed in the consumers home and hooked up

to the digital television. The digital set top box will be

adapted to receive the incoming digital signals from the local

20 or regional cable headend and convert or descramble them into



to particular standards promul gated by the governnent and standards ¥

ponnittees“nﬁﬁﬁvﬁbll have varying degrees of conputing 5 .BE%ﬁksw@ﬁﬁs
i nternet or as al so becone a ubiquitous part of our lives 1n e | ast

part of the twentieth century. .One of .th wnsi des of the [nternet tpday
e ot SHAPGPHCPREEYHagca eai Y ottt ROL BEGRSeSey PR, B Rfg oAt
personal conputer. Even 10 though personal conputers have reduced
greatlytﬁﬁeﬁmS@9Q«uk%herﬁ#@iﬁﬁhi$¢€ugpﬁ hQVéSnUggésﬁﬁehﬂi#ﬁu%ﬁﬁ@%ﬂbﬂ@ and
learn its intricacies in order to have access to the WMV Additionally,
provi di #¢ r paktiici aac cesantardanppiroauddatiedecbgont ket govephmenssi e
with current personal conputers since the transport 15 medi a and nodens

whi ch L i : i g Syli 9P e~ho s enough
and_do Aspiarad, CBhieEke]) DaAH° W FEREVE Par B AEkFedE o Nofitt 165
systens have attenpted to transport internet signals to current anal og

t elSevi sPOWeSH st ens by pl aci ng 20 alimted, custom zed server at the
consuner's preni ses and hooking up the server to the consuner's anal og

tel evision. Tihes iateraeti srndl has salspdeione a nbagqupeossnpartoofuder,
and concomtantly much | ess powerful. The sanme probl ens of speed and - 2-

AU UL ctha! a8yl A cHar kel aaictece o o kbl
downsides of the internet today is that in order to have access
to it, one must own a fairly expensive personal computer. Even

10 though personal computers have reduced greatly in price today,
many individuals have no desire to purchase one and learn its
intricacies in order to have access to the WWW. Additionally,
providing real time access to complicated video content is not
possible with current personal computers since Fhe transport

15 media and modems which must bring internet signals to personal -
computers are not fast enough and do not have enough bandwidth
to make this possible.

Some prior art systems have attempted to transport
internet signals to current analog television systems by placing

20 a limited, customized server at the consumer’s premises and
hooking up the server to the consumer’s analog television. This

server is much less expensive a than personal computer, and

concomitantly much less powerful. The same problems of speed and



descy.i bed above and which is on the near horizon. However with the advent
of digital tyahewsescon and the build 5 out of the hybrid fi pPerAISoaTI46
infrastructure rapidly occurring in many comunities throughout the United

St ates t Oskdwide WV st i FDkhsr paasd Mltedsd guome wiTouU gtoth atsve eitded ovith
meani ngful Iy provide high content video signals to a device which wll be

abl e to handl e_di gi « Sl |'s,+\M ' ongent t L0
omi ne (o el Panlripi8lR Fubhde R Kac Rk Shhe HEGIEL seflFor box
delivery, which if digital, could be acconplished by cable nodens and the
|i ke. Thedes¢xsibadrabeve anfoWhicly dsnody the maamRoR#oRy st ens, net hods
and software which can integrate internet services wth 15 the com ng
digital televiHbweveegwbehwhe hadwént takediditsbnieldvisionh shdithe saibal s
fromcable networks. It will be greatly desired to provide access to the

of the fubty <o Al DR fAPRERSEE, i EEer R fite bl By RokirAley pA°

i ntegration of internpet services and digital television signals so that the
consuner BANYRPIEHM LR | & r&e Prdtre: SkabeRarefaynellie¥itdgsoon
content without interruption. These needs have not heretofore been

ful fill edbénpbieilie. te3providenenoyughf bahdwtididn tico meBrda raf fukkhe npronbde

|l ong felt needs are net and probl ens
high content video signals to a device which will be able to
handle digital eignals with massive content therein. What
10 remains to make transport of the signals practical is the speed
of delivery, which if digital, could be accomplished by cable

modems and the like.

There is therefore a long felt need in the art for systems,
methods and software whichlcan integrate internet sexvices with
15 the coming digital television regime which will take the content-
rich digital signals from cable networks. It will be greatly
desired to provide access to the WWW through the internet and
broadcast the internet on digital televisions of the future.
Additionally, fhere will be a strong need for seamless
20 integration of internet services and digital television signals
so that the consumer of both can easily access the internet and

watch the desired content without interruption. These needs have

not heretofore been fulfilled in the art.



sol ved by one way broadcast systens provided in accordance with the present

I nventi on. tens preferably conprise a headend 5 C _
adapted to receléﬁ MPEG dat a, anal og signals and signals frgﬁbﬁﬁgylﬁﬁg}net.q

Even nore preferably the sysifisryWPrine fofdsed converting the anal og
signals to MPEG signals and nmeans for conbining the MPEG data and converted

MPEG si gnal s. i e b t stens conpri-se neans for _10
transporting ?ﬁ% ca{ofr%gl)%“ge(f%s]f%%%?si%é%ga@?ﬁlgﬁyt%?%? gfER. MS%adRd s Prepdemes
provi ded in accordance with the invention al so acconmpdate the above
descri be@C1¥RE P¥| PRRcHAY. brogfeast ogetems pyovided pnehecairdanceomitise
means for conbining internet data streans and video data streans, neans
for 15 thérpregent i hgvéntei onbiThed sgatamst peafdradly chptAle L IHRYRIA
and neans for integrating and converting the transported data streans for

useghby t L Ol | ead. Sl 0. 4 St e f bly, hods, of one

br ogdcastgﬁgéagé’%ﬁf '.déd é(:get o#a&?g?% Hgggs %’a%r?éy ?ﬂn%#%‘? aﬁ?‘?“ﬁgﬁp#@é

t he 20 ,steps of conbining internet data streans and vi deo data streans,
t ranspor ¥19g2 ﬁeé%ﬂﬁﬂ?ﬁ% dRtETERFeansE YRR amargi e fientablisi e aydtems

I ntegrating and converting the transported data streans for use by the

di gi tal ¢ehpwiseoneans-for diveventsiregrethendnmlideodd gpiad ¢ed MPEGAgE ghadarce
with the present invention thus provide seam ess integration of internet

and means for combining the MPEG data and converted MPEG signals.

Still more preferably, the systems comprise means for
10 transporting the combinéd signals to a digital signal.
Broadcast systems provided in accordance with the invention
also accommodate the above described long Ffelt needs. ‘The
broadcast systems preﬁerably, comprisg means for dombining
internet data streams and vided- data streams, means 'for.
-15 transporting the combined data streams to # digital television,
and means for integrating and converting thé transported data
streams for use by the digital television.
Still more preferably, methods of one way broadcasting
accommodate these long felt needs. They preferably'comprise'the
20 steps of combining internet data streams and video data streams,
transporting the combined data streams to a digital television,
and integrating and converting the transported data streams for

use by the digital television.



servj.ces and the comng digital television signals. The systens provide
functi onal i & bepstoke headends of cable systens to 5 nmul ti plPEX/USPHE N deo
sifgnal s and internet signals into MPEG channel s which can be customnm zed for
each consuner' Thearsystens asd matthodknpmdvided Gre aeagrdanter atitilvi the
I's provided and custom zed software at the local digital set top boxes

al | ows thgré)ééh%”&hqehwsﬁr talkl provd RCARAMIGHEs intidy st L SF hiNeepabL 10
her et of ore been achieved in the art. The MirreCast service is a one-way

Webcasti ng service %az% IS canriea.ustg? gigi%al.TV Lransport ﬁéreang o
Mor eCast sFFPr&FERed BEs FPRE eyt Eat o S PR VAPIPEaF1 98 P op B8R PREESTRe
way digital broadcast TV network such as Hybrid Fiber Coax (HFC) 15 or
DBS (DirprovBdsadfapctionadiitivt ejin neh@orikeadendsanyof ocadrlepr s¥gEems to
networ k. The service can generate additional revenue streans for network

oper at or s pRfl AP WeSNt MPEGV iviRido | BigRRAE tand@f infkereRe V\@y%ﬂwét dlntd dBOEG
servi ce coverage areas. By utilizing the high speed broadband network

wont her . SRARCEGA, “iohn Sohy Be,SEEEH L S Wt GondBLE s PRERUeuRE,

at home. The MreCom system al so al |l ows the broadcast web content in
cont ext t @seheaadgi fgmapd@eo prBBRanVBY¥i ndnbesagtavyity. tensoreVidesdn ansbo
recei ve program synchronous Wbcasting information for each segnent of
the di gi t austioféechr sgfawatragat Folie ekargl edigitea X avetacoes boxddi bldows Bhle
based i nformati on such as a Wb page about
system to be versatile and economical. Such results have not
10 heretofore been achieved in the art.

The MoreCast service is a one-way Webcasting service that
is carried using digital TV transport streams. MoreCast®
provides Webcasting service to the digital set-top box in a one
way digital broadcast TV network such as Hybrid Fiber Coax (HFC)

15 or DBS (Direct Broadcast Satellite) network or any other
broadcast network. The service can generate additional revenue
streams for network operators or content providers in majority
of the one way digital video service coverage areas. By utilizing
the high speed broadband network bandwidth, MoreCasts™ can

20 provide broadcast news, sports, local weather, and stock quote
information from the World Wide Web to TV viewers at home. -The
MoreCom system also allows the broadcast web content in context

to the digital video program being broadcasted. Consumers can

also receive program synchronous Webcasting information for each



a TV commercial currently showing on TV. Furthernore, a consumer can access
t he Webcastydebdipdgor mation interactively just like 5 sur fg h the,
Web. In adglytlgbon, a consumer can access custom zed Webcasti r?g cogn @?#gto
his or el RLE &S£NERe SYEH1 851 PEEaaBRab 3L tegar f rite sport teans
news. In c?ne-vvay netv\%rks?l Mor e stmb eﬁgb&l{angﬂgdsg%g etgéc/)aqnl:f%aev’e The“?Peal
time interactive experi ng,eba very .l qw cost. 10 _ ‘There are three
types offSSi%e tIonal- Heb ppped, iniprpalian: Speh 28 Thdeb spage haberhL
data broadcast universally throughout all the digital channels to all the
cl i ent s aa§¥ociommea cdjailh curirentidyd shBwangl es TVicl BuletheBherd | oai cosageam
Gui de (EPG), MreCom Home navigation page, general 15 comunity

i nf or matdaen, adéSsE| BHeNWebcdsRGHg B SEhat 1B ﬂﬁﬁé?_ﬁcth@@?kl_ l1ixe
information, etc. It is usually required that these infornmafion are on the

br qadcas ta c fQr l,.th hysitcal .channel s so that the user can
al \%:ys gtélcf‘fgf?'él 3 hgfslgg\i—ﬁ'km tg‘a Z*%]ﬁd C%E‘;Hf/lqr\l/’. B SHHFURET t F8Ts FECEFFre.
MreCast 20 | Sinulcast Data: HTM. based Webcasting contents are

associ aca@tamizadhdiekrapting broatenst tavhiRanneher prefexsnddrE®ch pasgr am

with a nultiple programtransport stream there is a data carousal that

carri es pdiMor@dl asttsdk Ngubt @ NbgpEividrd e esdtte £ Qamsi hERBENtId Ydee Ofa
services. The carousal is synchronous with the -6- di gital broadcas

programeeuieals. MATRets NS ST AUAMT 1Y have the real time

interactive experience at very low cost.

10 There are three types of MoreCast services:
MoreCast Broadcast Data: These are the HTML data broadcast
universally throughout all the digital channels to all the
clients associated with a headend. Examples 'include:. Electronic
Program Guide (EPG), MoreCom Home navigation page, general

15 community information, breaking news, local weather information,
‘local school information, etc. It is usually required that these
information are on the broadcast data carousal for all the
physical channels so that the user can always access these HTML
data and watch any TV. channel at the same time. MoreCast

20 Simulcast Data: HTML based Webcasting contents are associated
with each digital broadcast TV channels. For each MPEG-2 program
with a multiple program transport stream, there is a data
carousai that carries HTML data coming from specific Web site for

different type of services. The carousal is synchronous with the



provi.der' s.key Web pages, advertisenment related to the program news
related to twegmwsmgeam etc. The sinulcast data is avail abl e XHAT/YIE/07146
cl'ients who are tuning to the TV program segnment with 5 which the data is

associ at ediigikadCayoabenstnpirogedmDabatehlibl Eammpl okt hivasludey: qurdgaramm g
custom zed based on each user's individual profile and viewing tine.

Statistic t ; . ‘ N
alokes dES durﬁ&g“ﬂéﬁa el RaeEesBefeAt! ka1 g0k ¥BS ¢hedlp poddifr e

time info specific View ng period T|S|nforrrat|on|

al so associ at ed each EG TV rogr?m b'ﬁl rra t be nchr oni z ’g]r

TV cont ent?eWg = etfli e i PABPERy | Stfie ﬁes "[‘We 3 2R %
each user's demand. The I\/breCom system cont ai ns server products and client

products. dlil atleechdenEECwhst vaxrek, tunisgt &bl itthe RS eprdgramesggtent with
system one way Webcasting service can be enabl ed through MoreCom server at

| ocal hea%{t%(fprtﬁét ghtht ¢ gliaEeddivited. Qestétast NPedbnlaseddC PG PR,

be multicasted in conJ unctron vmth digital video over the satellite or

t'hr ough I(ﬁ:al Qeﬁ rovi ersonal i ze Interfﬁ;t ased _contents on,
Mor eCom cl ?5 in sé:ton Secﬁg?) CUBLETL 25% PARES | OFn SARE HFXi T |
better understand the invention by reading the follow ng detailed

descri pti dnagvidweal npretids andcorjawing dring t hStakigranraddy  wimagty atsexrs
first described briefly below -7-

may want to access a different subset of the real time
information during specific viewing period. This information is
10 also associated with each MPEG TV program but may not be
synchronized with TV content. It should be available all the time
from the data carousal upon each user’s demand.
The MoreCom system contains server products and client
products. In a one way HFC'netwerk, or satellite.based delivery
15 system, one way Webcasting service can be enabled through MoreCom
server at local headend or satellite distribution center. The Web
based content can be multicasted in conjunction with digital
video over the satellite or through local headend to provide
personalized Internet based contents on MoreCom client’s TV
20 set . (MoreCast) .
Those with skill in the art will better understand- the
invention by reading the following.detailed description of the
invention in conjunction with the drawings which are first

described briefly below.



Brief Description of the Drawings Figure 1 is a block diagram of a-MreCast
over one Wgup éhigpdol broadcast TV network. Figure 2 is a bl (}%,@ﬁﬂﬁggn of
the server and c |

a flow diagram of the nfwi@ftbeftayeisn de! Rebeagihghnvention. Figure 4
Is a block diagramfor mapping Internet data an

Figure 5 is

i nvention. FigW& s is& ffo LR h8L ¢ AnJIETCREYi GYEEs M oWBN t he |
system of the gr esent invention. 15 Det ai | ed Description of
Pref err et ibreordceart TVi RgtWevkt o t he drawi ngs wherein |ike reference

nunerals refer to |li ke el enents,

net wor k

lent 5 architecture for MreCast services.

over EG 2 streans. 10

10 conprises a headend. 20 which 20 preferably inter

be utilized such as, without limtation, standard coax' or wireless. All

such enbodi mEHBIER S i4ft ehdekP¥ Sirgnan mfh the navigatsion ntayersenf the

10

15

20

present invention.

Figure 4 is a block diagram for mapping Internet data and
over MPEG-2 streams.

Figure 5 is a block diagram of the control map architecture
of the present invention.

Figure 6 is a flow diagram of the consumer navigates through

the system of the present invention.

Detailed Description of Preferred Embodiments

Referring now to the drawings wherein 1like reference
numerals refer to like elements, Figure 1 is a diagram of the
architecture of a one way digital cable network 10 of the present
invention. The network 10 comprises a headend 20 which
preferably interfaces to a hybrid fiber-coax (“HFC”) transport
network. While HFC is desired it will be recognized.by those
with skill in the art that other transport media may be utilized
such as, without limitation, standard coax or wireless. All such

embodiments are intended to be within the scope of the present

gure 3 is

bl ock di agram of, the control p architecture of the present
x %%84&N 33 5h§&

Figure 1 is a diagramof the architecture

of a one way migitel 2cabke debdoek 1difgrime oF e6RAl deMpdt i ahg cl%—gigtezs ‘o

a bri ' _ﬁgﬁﬁs(" p, rk. While HFC is desired it w il
beqiecogﬁ%gggkhy oégﬂgﬁﬁﬁrééggf ?%éYﬂgé%?t that other transport nedia my

-



I nvention. Analog receivers 30 and digital receivers 40 interface with an
MPEG 2 encodwoO Bf51630d an i ntegrated el ectroni c receiver 60 resper/Usswal7yss O
recei ve video signals for broadcast to the 5 consuners. In the case of
t he analﬁg Z%%Q lo3,. the MPEG 2 encoder 50 converts the analog signals to
di gi tal P ormat. If the signals are received in digital MPEG 2

format, the integrated receiver 60 _canventionally receives them The MPEG 2
signals are reﬁﬁ%ﬁﬂ@e§ﬁﬁf¥§@r?b3§n n%u?%@&tﬁg XeErINELEs £ 0sdnfertpge with

provi ded 10 i n accordance with the present invention. Preferably, the
br oadcast apeMREG-82 encatles 56t airfdhcanl integiAked) eddatirdrisc dratelipeac®dss
through a server 100 to the internet and WWV 110. The broadcast server 80

transpor t gl RARRAS) t @ odi Beéaivé ehAldead OB 3Rk 1idt ebRethSb8aehstt & ¢
nodul at or 15@% 12Q whi ch nodul ates the signals. and upconverts themto gﬁ%

appraqpriate_frequencies. converter 130 0 uts, the nodyl a ignals fo
2 HBC nafTBRRIERS B P aReRer 0t THE IHIGT SIPAHE B MEECEE Sspder
boxes 150 at the consunmer prenises. The MPEG 2 transport Streans are nore

pr ef er abl placravgsts the apeliogl sigapds2to dighi&ade MPEGR 2e folrmatans Jd tthe
streaminside one 6 MHZ channel. The digital set top boxes will preferably

have cont giiged i eiponrebeiepar ABY i Ei el t MREE-Br @Rt | NeRECOLPRREA LM h
the present invention to integrate the internet and digital television
signals, gge&%egrgﬁiggn@@ﬁ@i@ﬁéif&tﬁééé&véém%ﬁQQFu e Mﬁﬁé-z signals are
remultiplexed at 70 and bussed to a broadcast server 80 provided
10 in accordance with the present invention.
Preferably, the broadcast server 80 is also interfaced to
a LAN 90 which has dial up access through a server 100 to the
internet and WWW 110. The broadcast server 80 transports the
composite digital television and internét signals to a modulator
15 120 which modulates the signals and upconverts them to the
appropriate frequencies. A converter 130 outputs the modulated
signals to an HFC network 140 which transports the signals to the
digital set top boxes 150 at the consumer premises. The MPEG-2
transport streams are more preferably arranged into multiple data
20 channels in each transport stream inside one 6 MHZ channel. The
digital set top boxes will preferably have contained thereon the
appropriate software provided in accordance with the present
invention to integrate the internét..and digital television

signals, and to provide interactivity for the consumer.



In accordance with the invention, the systemof Figure 1 will broadcast
data in hy mar kup | anguage (HTM.) to all consuners ag,%q%

t he headen%ﬁ@hese included for exanple, Electronic Progranm ng%éJl des
Navi gati on F’ ral 5 th nf or br eaki

weat her, etc %§% APGe WFR q&%% Qﬁ%?q;m%ﬁ%aEXEEFm é&gd§ﬁﬁu¥%r lal
the 6 I\/HZ channel s so that the consuner can al ways have access to these
HTM. pageisl larkireadedst efaba sivnhapertexsamenkupe langusigey| GERNLYata, aHTM.
content is associated with each digital or broadcast 10 TV channel .
For eachdifdmekrdrogsasistéd wikh pie Hegdena t2@DSpQhlest! raaMudd@r 8okS a
data carousal that carries HIM. data com ng fromthe specific V\eb Site for

differe S >es S

br oadcarsgttx H'rr)/p[igr a%flg%ﬁ ? hit ?ﬁgggaﬁﬁﬂ% %fiahf%erss exw%%g%laggiloy:aé Prs Wib 15

pages, advertisenent related to pr.ogram bei ng watched, news reI at ed to

| pr o SIONMUE tig WRformar 1om,c breakide nrWS o MaaEhar dA%C - I—ﬂ'-RJEeﬁaséﬁta
Webcasting content nay be custom zed based on each consuner's

i ndi vi dwal1l plehiyke Be aod tHeevibngadchbte.caitaisadt | fok| \1lmebieCBE1SMHEr S

may desire access to a different 20 subset of the real tine information

during V, p 0 | o, or I | at Lth

cach NPEEERP RSt %% e by oar el P8, RO Lot

will be available all % thl ne.framthe at%carousal u on each CO{lSUITEI" S
demand. HTM[p pages and w ch television at the same tim To simulcast

data, HTML content is associated with each digital or broadcast
10 TV channel. For each MPEG-2 program with multiple program
t-ransport stream, there is a data carousal that carries HTML data
coming from the specific Web Site for different types of
services. The carousal is synchronous with the digital broadcast
program content. These include for example, provider’s key Web
15 pages, advertisement related to program being watched, news
related to the program being watched, etc. To send personalized
data, HTML based Webcasting content may be customized based on
each consumer’s individual profile and viewing time.
Statistically, many consumers may desire access to a different
20 subset of the real time information during specific viewing
periods. This information is also associated with each MPEG TV
program but may not be synchronized with the TV content. It will
be .available all the time from the data carousal upon each

consumer’s demand.

- 10 -



The MoreCast (which is a trademark of the owner of the present inventions
and is used woesksroabe the invention throughout) end to end syRGUSHOVIdEes
bfoadband | nternet data broadcasting through an existing digital TV network

and a set-top The MeXeCAstyHiwddlchSyssem atrddématkr of ntife OBemMeay &FCthe
network that also provi des di gital TV broadcast is shown in Figure 1. In a

digital TV n%t rkf romét%'e ol e%ldt hg HFGAgadend reg =Je/§sl\gﬁ%l 09ni¥n 1on

br oadcast cﬁann Ite syst em an rea enco

encodes the signal |nto MPEG-2 10 single programtransport stream

typi cal | y thromahsgs h e I\Efbsenéhﬁyﬁﬁﬁﬁ'r %%&%%lhxé?aqllﬁ%ﬂ%?rnﬁfioﬁa&é
much nore efficient transm ssion of prograns into | ocal HFC network. If the
headend hagxocaddagitiab shrelght andevhst kg |digiral eIV Retavordk afrdans Gateitop
(IRT) it shoul d be able to receive the satellite signal that 15 carries

di gi t gPoE:G 2 t qrane )%@entsh&%ﬁmtecthtre Rer LoLae @sgoﬁwcaﬂe %J:%@ha&:

(Forvvard rror ectlon and decryption. It then outputs the retrieve

MPEG 2 nul tipl e ogra eamto the EG 2 .transpor

Femul ti pl B0 nﬁm&%&%ﬁﬁﬂf (1 5eadEaRt | 486 FhOvE: g B LBRuSE dm
transport streans or 20 mul ti pl e programtransport streams t hrough DVB
(Digital VideoIBroadchgitey) &8l retsworchr oomfs gBamtdlorn nt theaddC uheadeid)
Mops. Since each 6 MHZ cabl e channel can only fit about 27 Mops using 64

QAM modul gldiveds '§HBH ddy PHeXBRoh8ch8EUichaGed FamH il e¥at 881 RERI YT
order to fit into these channels. The renultipl exer

and real time MPEG-2 encoder encodes the signal into MPEG-2

10 single program transport stream typically at 3 Mbps to 8 Mbps.

The compressed digital format will provide much more efficient

transmission of programs into local HFC network. If the headend

has a digital satellite downlink Integrated Receiver Transcoder

(IRT), it should be able to receive the éatellite signal that

15 carries digital MPEG-2 compressed stream. It péerforms

demodulation, FEC (Forward Error Correction), and decryption. It

then outputs the retrieved MPEG-2 multiple program transport

stream to the MPEG-2 transport remultiplexer. The - MPEG-2

remultiplexer can receive single program transport streams or

20 multiple program transport streams through DVB (Digital Video

Broadcasting) ASI (Asynchronous Serial Interface) up to 270 Mbps.

Since each 6 MHZ cable channel can only fit about 27 Mbps using

64 QAM modulation, a remultiplexer is required to remultiplex the

programs in order to fit into these channels. The remultiplexer
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can performrenultiplexing single or nultiple programtransport streans

into rrultl
Pl D ( packet

adj ust PCR (Program C ock Reference), and

(Fﬁ? 195y am transport streans at different bit rat&g‘”‘f’éﬁ’ﬁﬁ‘?l gn

‘-

(Pr ogr anmy s sget abLAN-aRLEART gi%éln?lyagr ﬁeheag}angrgg,sgg{/ﬁ%gg,% nal

access rressages such

he phySiT

QAM m)dul tor is, uged f?é%\ﬂi MHZ cabl e channel to provide 27 Moips of

di gi tal

E5pEere ) abRnEY

10 Forward Error Correction gFEC) The in-band downstream channel s

t ypi cal |yabe§up;ra-raﬁﬁm MRZD: o
anal og and digital

of the pres&réndtdl L Mnd ModEayY TATYRMIO pes

ital video t wor k.

gat gway €, l.nt ernet to di e
V\ébgastll&gl con {) &A% bél%ge\g]tgrﬁ\%%‘t%%%ﬂgl‘?cﬁ?ﬁ ?S??gﬁ‘?as}“é'ﬁoﬁé ECM
| ocation. The can be downl oaded to the MreGatem server and "pushed"” to
t he di giit"-’a‘l1 EMM. t op box 20 through the digital network. Program

synchronous Wb contents associated with digital TV channel is mapped onto
MPEG 2 transpor Atstuleanphpsioult Layerdatypdetqusals. e hgamyabagratse ald ows

interactive navigation through the Wbcasting contents by the digital
set-10p POX3 ford%adch 6 MHZ cable channel to provide 27 Mbps of digital

10

15

20

capacity downstream. In addition, the modulator will also provide
Forward Error Correction (FEC). The in-band downstream channels
typically occupy from 50 MHZ to 750 MHZ in an HFC spectrum shared
between analog and digital programs.

The MoreGate™ (also a trademark of the owner of the
present invention) server 80 for one way Webcasting service
(MoreCast®™) is located in the head-end to serve as the
Webcasting gateway from local or World Wide Web Internet to
digital wvideo network. Webcasting contents can be generated
through Internet from a remote location. They can be downloaded
to the MoreGate™ server and “pushed” to the digital set-top box
through the digital network. Program synchronous Web contents
associated with digital TV channel is mapped ontoc MPEG-2
transport streams on multiple data carousals. The system also
allows interactive navigation through the Webcasting conternts by

the digital set-top box'.
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FEketZ ID) , arad B ts pPCRr u(Psbarad [Micwen
prograns. The MireGatem (al so a trademark of the owner
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The .MoreGatew server preferably interfaces wth an Internet proxy
server throutho®s1esonet to retrieve Wb contents. It has out pupciusiid14SI
format that carries MPEG 2 transport stream The output feeds the MPEG 2

remul tiplexer. It 4 ™ e e r 155 .

(Mor eManagen) thrdggﬁngfﬁggﬁggeusi%érgE&Pq?gkgggggaﬁdtE%Q%g%ﬁFBsnaW&ﬁgneﬁP.
Mor eManage_i s devel oped to nanage, Webcastipng servi ces provided by MreCom

(the owner IBFSFRETpPEOXN: SERYER: FRRPUI hFEgeﬁﬁFSrtPuﬁé rafveolNehbrentanges -
i ncl udes: (1) Manage MPEG 2 10 resource assignment (PID, bandwi dth etc.)
for servicés ey icletpit oof VOVBGHSI stommeats; thay Calrrdels MEE@RR Nt2hAsport
client profile and usage and interface with billing and OSS (Qperation

Support Sy§£§€Em@n@héugﬁﬁbhbeEegaBaHﬁEEMPE§¥?tf@hﬁgggﬁgéiegpnﬁggiégganaged

managenent interface with the System Controller t nages

encoder, IRT, Re d Modul gt or. Ref [ to Figure 2, a system di agram
of thg ser@r Mgﬁ\%%gh%ﬁm’t%ci)r YT higébg&QrFyPé’%&??@d thrRegl nEEheynes
shown. On the server side 160, a hypertext transport protocol (HTTP) proxy
server 170upingr SiMPe dorhbendyyifitdl and RIDPOnanagementul ar appl i cati ons 180
desired to transport. An application programinterface (API) 190 is

provi ded whi i | N emgRage s AIMHBES 62 MRG0 okl 200 ML E ks
i npl ement ed by server 80. The content” is output by a high speéed
inpUt/OUtpﬂ£o¥9&83f3§eM%%gCom (the owner of the present invention). Three
major functions of MoreManage includes: (1) Manage MPEG-2
10 resource assignment (PID, bandwidth etc.) for services provided
from MoreGate servers; (2) Collect and maintain client profile
and usage and interface with billing and 0SS (Operation’ Support
System) and subscriber management system; and (3) Connection
management interface witﬁ the Systém Controller that manages MPEG
15 encoder, iRT, Remux, and Modulator.

Referring to Figure 2, a system diagram of the server
environment to provide the above referenced functionality is
shown. On the server side 160, a hypertext transport
protocol (HTTP) proxy server 170 is provided which contains the

20 particular applications 180 desired to transport. An application
program interface (API) 190 is provided which interfaces to the
HTML/MPEG gateway and library 200 which is implemented by server
80. The content is output by a high speed MPEG input/output

interface 210.
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- 13 - On the client side 220, the application is input to a HITP engine

230 where {dsp! Dbl ock 240 allows the consunmer to naviga rding.
to particu g?agrotocols 260 for exanple UDP and/or IP 270. kﬁ“@@%@@ﬁﬁp

transport driv 2 ang s oder 29 andl e .t he .i ncoy ng_di gital
signals. In thgEB ?gﬁa3q§§§$egﬁﬁﬁg %%%’nggcggéiﬁ&éaﬁﬂﬂi%ﬁlﬁﬁaﬂgethdiis

t he mai dul e,that_controls when the Wb data will be broadcasted into
the di gP‘F Frgénendt lovReTre 2 CoRHERT PIRHTML Y ald awa dhiehwansunegh B TP
proxy nodule, translate the data into 10 the format that digital set-top
boxes caavpgetes250sclvenuidi nghe ol apareieunl abr prdeasdlsg2 6bedues texripw k
resource required, and nmanage data and control interfaces. The HITP proxy

et T TN Nor oCast Aepl ot b haeT e KL o 450 A BRdE (¢

requests fromthe MreCast application no

mapped o, the MPEG 2. .trangport. .st.regmin the HTM./ MPEG data protoco
nngule.ggbcgﬁpﬁ3ﬁ Eg% FECBPé% r SASH éﬁﬁﬂgiﬁ'n the control protoco
nodul e 295 for navigation, channel link for one way broadcast services.

Bot h data and cBntthsl Gatewayessemert 80 oughe NRERCaath appdaadt/idrs aeddudse DVB
ASI to the digital video 20 network. In the dient side 220, the

Mor eCasigapibi edlel @R iFDHIRIEBEHAS CoeRs1s Nikdh 26K WkbSARES Fnﬁq_‘iea&es to
a MoreCast client engine that in turn interfaces wth both MreCast data
ProtocoLyoadcasted into the digital video network. It can perform HTML
data fetching through HTTP proxy module, translate the data into
10 the format that digital set-top boxes can process, schedule the
data event broadcasting, request network resource required, and
manage data and control interfaces. The HTTP proxy server is
xesponsible to fetch the Web data from the Internet based on the
requests from the MoreCast applicatioﬁ module. HTML data will be
15 mapped onto the MPEG-2 transport stream in the HTML/MPEG data
protocol module. A control map is preferably generated in the
control protocol module 295 for navigation, channel link for omne
way broadcast services. Both data and control will be sent
through MPEG high speed I/O such as DVB ASI to the digital video
20 ﬁetwork.
In the Client side 220, the MoreCast application module
180 has a user interface. It sends requests to a MoreCast client

engine that in turn interfaces with both MoreCast data protocol

and MoreCast control protocol. MoreCast data protocol will
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and MoreCast control protocol. MreCast data protocol wll - 14 -

extract Web vwaiessibeoough MPEG transport private data secti on bpespUssn7ide
navi gati on and channel information fromthe control map extracted by
Mor eCast cottiradt pWebochita Thhrdagh MREG obiankpbptopriaye agataxideaa fsh
from MPEG 2 transport driver that 5 controls the MPEG 2 transport

har dwar e i | gt al - I rs | e e and a
t he vari Ol%%égi%ngﬁ(ﬁa&aaé?e gi)rg\%eh,d a éra%r%?erl aﬁﬁ%atweu ?/ﬁrftrggfg

preferably be provided Referrin tolﬁégne 3, the layers_of 10
navi gat i olPaR Eriacheth By ManrGash spnt %m%#iﬁ%l%ﬁa @anf gontirol

vi deo channel and a user interface can be enabled on the tel evision screen.
A browser 30fbmhatide exzbl edtzadtednafnome MPERE® wtihnspowtbrdatieast 324:
Wb 330, Video 340 and Mail 350 which are sone preferable options.

Choogy ng kigiadeass 8RE MPEGl2 tr € fiazklAzea Ay oadcagh =
Thi s enabl es broadcast 370, sinulcast 380 or personalized §ggig%g?§%§$ ?ﬁ
exanpl e. g%?osing broadcast 370 enabl es a navi gation page 400 for a common
HTML stredlft™; 2, 3 at 410. Sel ecting sinul cast 380 enabl es a navigation
page 420 which will go to a series of data channels 20 associated wth
one 6 MHZ channel Inhi ehdenustdhasavilgatpd e bdtMeenyeand lafionyy 43e f ararious
view ng. By selecting personalized 390, the user will choose only that
channel wWiigi o CcAescukee\G@Bbve, a browser and navigation menu will
preferably be provided. Referring to Figure 3, the layers of
10 navigation are preferably illustrated. A consumer can select a
digital video channel and a user interface can be enabled on the
television screen. A browser 300 will be enabled and a main menu
310 will show broadcast 320, Web 330, Video 340 and Mail 350
~which are some preferable options. Choosing broadcast 320 for
15 example enables a broadcast submenu 360. This enables broadcast
370, simulcast 380 or personalized 390 options, for example.
Choosing broadcast 370 enables a navigation page 400 for a common
HTML stream 1, 2, 3 at 410. Selecting simulcast 380 enables a
navigation page 420 which will go to a series of data channels
20 associated with one 6 MHZ channel which thus has multiple HTML
events 1,2 at 430 for viewing. By selecting personalized 390,

the user will choose only that channel which matches the MAC or

IP address associated with his or her set-top box.
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| P address associated with his or her set-top box. - 15 - After -the user

sel ects t hgydaurdipseu! ar service desired fromthe menu, the amgéﬁgﬁgugoot

channel navigation page fromthe data channel is provided. éxanple if "’
t he Cabl e News r egl o] | a rvices . .it.wll
need 5 to gé%géﬁ?eﬁyégﬁ?%gegFgﬁgt%hgﬁﬁgﬁ%%ﬁﬁ%éﬁ%%ngggggqﬁuééﬁkﬁgﬁ URL
440 to %%I th@ start pgggs associated wth each ¢luster pages that

const i t JEE™ FESsIIMe adtes BFFRCE AL PR TROL, cBaR PRV WA RAFS from
associated with the selected stream and within each streamthe user can go
to eachtbrlL datkechannehe isaguovided. Forqexaspled ifnthbe Cadee Nawyi ces
of fered through MoreCast, a user can access any information fromone of the

above SEEtweek ANRRCHe€id&d td Buppbi? @imdNchetMBEYvLELer eptyPpyigatdon -
nodel s. The design goal of the navigation nodel is to be user leendTy and

15 st.an 0 n sed, * Menu: this is the navigatioqn menu
whBen § EBNGBREAED £OBREUROARALL channer P?VﬁEEﬁEHuP§9§tEh?E 8 RoriR% y
the type of MreCast service that user want to access: broadcast, 20

si nul cadt? &fd ek sthal pEaEt Pages aRrsasintest wikthseaabr ¢lusteromages vi ce
at each tine. This can *be conpletely HTM. based and is conmmon for all the

users anlathawomaitdtulid sheanshmuldwstgeseivive downheadsae @R6e g3V the

Web contents associated with the selected stream, and within each
stream the user can go to each URL linked to the pages as
10  required.

Given the above services offered through MoreCast, a user
can access any information from one of the above services at each
given time. There can be many different navigation models. Thé_
design goal of the navigation model is to be user friendly and

15 .standard Web content based.

. Menu: this is the navigation menu which is different from
the browser itself. The menu system can identify the type
of MoreCast service that user want to access: broadcast,

20 simulcast, and personalized, since one can not access
more than one service at each time. This can -be
completely HTML based and is common for all the users and
channels. This éan be changed from downloading once every

month or so
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nmonth or so - 16 - Contents: all the MdreCast content for three
services caw@g/ybm/ved t hrough nmany data channel s. Each data BORASSOMeE a
root page that indicates the |list of data streanms. Each data stream

contai ns «a group cintdeHyd ialledhééMoreCast contef@g€sr thrédes€ddtc®f can
simul cast, the stream becones the event that has start tine and duration.

Al'l the contents d I e : ef=VyT=ly d
by content provider t%rough 121[- %r@gﬁbdgﬁ%hghgﬁggﬁ%gl s@a#ﬁ%ﬁers olséf
navi gati on can be explained in th foI | owi ng pi cture: User can
sel ect one digi t 12KiHSPIh R[] © "g indicater W il %%ré\'ﬁt'c% gepams .

i nterface can be enabl ed on the screen. It Wi II show t he Mor eCom Br owser
button such as "RuciCadhta' Miredeh" cantdaikds e/i deohpamf " Mypebfiinkes cWeb5
2. User can sel ect the MbreCast service button on the TV. This will

bring a | ocal fﬁ@ Moy et 286 VHECE imll Wislt!, scmw ap@r@eféérheéeﬁﬁéce

buttons such as eCast Broadcast' "MoreCast Si nmul cast’

Per sonal i zed". Sel ectin r eCast ] cast ile watchj
to the data chanr?e‘feré%stgﬁ%t vﬁ'ﬁi" %%’t%t eﬁ‘\l‘?’ hntefRs®

associated with one video program There are many si mul cast data channel s
in one physical cmenmsdandaml HTML based. All the content can be generated

by content provider through standard Web authoring tools.
The layers of navigation can be explained in the
10 following picture:

1. User can select one digital video channel, e.g. CNN. The
MoreCast service user interface can be enabled on the
screen. It will show the MoreCom Browser button such as
“MoreCast” “MoreWeb” and “MoreVideo” and “MoreMail” etc.

15 2. User ctan select the MoreCast service button on ;he V.
This will bring a local menu for MoreCast services. It
will show the MoreCast service buttons such as “MoreCast
Broadcast” “MoreCast Simulcast” “MoreCast Personalized”.

.Selecting “MoreCast Simulcast” while watching CNN will go

20 to the data channel associated with CNN. Only one data
channel is associated with one video program. There are
many simulcast data channels in one physical channel. And
there can be only one broadcast channel shared for each

6 MHZ, which are not associated with the video program.
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there can be only one broadcast channel shared for each 6 MHZ, which are-.

not associ .bh the video program - 17 - There can )
personalii@%ﬁgﬁgﬁhel i n one physical channel. 3. Af ter Pﬁgﬂﬁg%yng%lects
t he MoreCast: s | e,.an I pt w1l get the associ.ated
root channel SGfHéEg e4R ﬁ%vpbgﬁﬁén bage gk%ﬁ§t$ﬁf%ﬁﬁ thaftfi&l P &al

exanple, if CNN decides to support MreCast Sinulcast service, it will need
to generate a C$%P%%%%ific channel navigation page that has URL to all the
start page associated with each clusters of pages (data stream or event)
that 103. Afteonche tuses aselectusceheudbragashiNservibetgple (it Xl at ed
with each commercial) etc. 4. Now, the user can go to the Wb contents

iated wt t eds st : t t h
associ ated wi h;hséslsﬁe%,e 16t hLAAM eggg;i%@atagg,gg&%ga Pof %%aorgirﬁi_ :

stream or the channel navigation pag _ _

ehui red. Ref ertfRLSTOLPP GARES4 EXBY fFiih kA -BREREhNt FOF FRPBENR Of can

be carried over MPEG 2 transport streans in the 20 format defined in

this Figure. BaSiRalkgideke toTMuppgrt MoReCasindimheligastonseoivicep it

I nformation are either mapped directly onto
will need to generate a CNN specific channel navigation
page that has URL to all the start page associated with -
each clusters of pages (data stream or event) that

10 constitutes a service such as CNNfn, CNNevent (associated

with each commercial) etc.

4, _wa, the user can go to the Web contents associated with
the selected stream. User can go back to the stért of the
stream or the channel navigation page easily at any

15 ' point.

5. Within each stream, user can go to each URL linked to the
pages as it required.

Referring to Figure 4, both the data and control

information can be carried over MPEG-2 transport streams in the

20 format defined in this Figure. Basically, the HTML pages (URLs)
and their control map information are either mapped directly onto

the sections of the MPEG-2 traﬁsport stream or mapped through

intermediate layer such as UDP/IP and then encapsulated in the

sections of the MPEG-2 transport stream. Mulﬁiple sections form
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the sections of the MPEG 2 transport strean1or'napped t hrough internedi ate
| ayer such awd 4931038 and then encapsul ated in the sections of p&eukédF14s
transport stream Miltiple sections form a table. Each table can be’

separ at ed ARG HId ! ekt RaHIRE 38l PeOReHRGATa WNPYIN talle t ch-.de( %\ec}:-top

. tabl el Dextension fields. The MPEG 2 table structure segne

carried ver . MPEG 2 transpar cket MP ckets can:be_filtered

through t €955 %‘rﬁb‘gﬁke‘?‘%ﬁiﬁeﬁ@ Fﬁ’éﬂsftﬁ’é:cog%ie$ﬁeeﬁf:€?§ﬁ&?y fielfifr The
navi gati on of the MPEG network in accordance with the present invention is
i | | ustrat 8PBGrZFi dinlels. stugtyregraesmenbedat and t abrriedSOcwmer MPEG-2
generated. These tables identify the list of the data channels (prograns)

in the 10 trangpeiepPeicketeeaPREt i pathersetartvs HiN&-ed Mo @S Lhe PID

identify the type of data channel and video programlinkage, 1f Tany, an

givedhe | %ﬂ%ﬂ?c%s foéipggg%o%gga%p table. The program map table

I dent1 fies rea I nsi de each data channel and their type
and properties such as URL to MPEG 15 resource nmap, and gives the

| ocation of the cEBEnbiexa¥ycyat iodn Hidle navigakben i of othe gMPEGd apamiorkorin
each streaminside the programtables. Concurrently, HTM. program map

t abl es 46@cddidarmenyitinf ohavprasehablies ehtQ o EM- PERSS©Pat 8505 MRF i Qhre
tabl es 480 are all generated. For exanple, the programtables 460 support

20 oo 37 A SRR SN AEULD AU ella4E Thene
tables identify the list of the data channels (programs) in the

10 transport stream within the selected 6 MHZ. They also identify
the type of data channel and video program linkage, if any, and

give the location of the program map table. The prograin ‘map
table identifies the list of data streams inside each data
channel and their type and properties such as URL to MPEG

15 resource map, and gives the location of the channel navigation
page. The descriptors give detail for each stream inside the
program tables. Concurrently, HTIML program map tables 460, HTML
event information tables 470, HTML session information tables 480

are all generated. For example, the program tables 460 support

20 several HTML streams 490 and associated URLs 500. The event
information tables 470 support particular events 510 and
associated URLs 520. Similarly, the session information tables

480 support HTML streams 530 with associated URLs 540. This

Figure describes the control map hierarchy required for
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associ ated URLs 520. Simlarly, the session information tables 480 support

HTML stre odsoap th associated URLs 540. This Figure descy Pﬁ .
control map hrerarchy required for - 19 - navi gati on and channe flnka e
in the QuIIENt S The contral enerated
by the ggyvg ¥lﬁ%t%ggi géﬁgg %n%?eﬁhﬁePﬂ&mwﬁﬁléagﬁ ?ﬁ?

through the 5 digital broadcast netmnrk The control maps are preferably
partiti GRE4TPRMBNERe fol | owi ng hierarchy: * HPAT: HTM. Program

Association Table. This table identifies the list of the data channel s

(prograns) in ¥he control thagst aakspgeheBiteANBY tEhe Heavay eched e MHZ.
It also identifies the type of data channel and the video program | i nkage

i stoa BePasRBlBOR. B A e Tar oY e e PATERE B EugH e o

list of data itreans I nsi de each broa cast data channels and their type and
pr 8per t fagitadn BLoRAFasE NERYESoU nEpntrela BIPgi \Axe t Rrafezablon of
t he channel navigation page. HEIT: HTM. Event Information Table. This table

i denti f past28ioned into the [ficdtlowfingntd eenaertsy:i nsi de the sinul cast data
channel that is associated with each video prograns and their
. HPAT: HTML Program Association Table. This table
identifies the list of the data channels (programs) in
10 this transport stream within the selected 6 MHZ. It also
identifies the type of data channel and the video program
linkage if there is any. It also gives the location of
the other control maps listed below.
HPMT: HTML Program Map Table; This table identifies the
15 - list of data streams inside each broadcast data channels
and their type and properties such as URL to MPEG
resource map. It also gives the location of the channel
‘navigation page.
HEIT: HTML Event Information Table. This table identifies
20 : the list of data events inside the simulcast data channel
that is associated with each video programs and their
type and properties such as URL to MPEG resource map.
HSIT: HTML Session Information Table. This table

identifies the 1ligst of data streams inside the
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type .and properties such as URL to MPEG resource map. HSIT: HTM. Sessi on
| nf or mat i on Weksilos103%hi s table identifies the |ist of data str REHUSIITHE
the - 20 - personal i zed data channels and their type and properties such
as URL to MPEG r easemakiged Riste rehapnelsiand cinteype andgbropemties
channel is tuned at 550 for exanple, the television is tuned to the program

5 560 and the gesyess"BRN £8NYPES e88bLedeSMEp. The user- sel ects with a
| ocal renpte device the particular service desired 580 such as, for

exanpl e, broadca Lt h. associ af.ed _progra sQci at i tab 45Q0. Th .
channel for the ?é?%%’flfﬁﬂgi got ?&ﬁ“ﬁ%ef%’r aﬁ*‘é?‘e absfajéréélj;? 398% tc%‘al‘rl‘%e 18
associ ated program nmap table 10 470. The navigation page is then

pr ef er abl budedpaty880afosoexanple;  Kae tatevigiongisi buned taethagprogram
acconpl i shed at 610 and the URL's for the channel are then viewed. Upon

sel egti onsgh arRRrEHe Wervert dris hnaneal 1By ehbblede 5708 6Mize Spestr 981ests
selected and a digital video programinside 15 this spectrumis also

sel ect ed. sets ' r S8 T J e : o]
stream TWlIgﬁwi Il%(?%em%%éopgcgt%ivg%%o%eﬁ #%SE%SQLH%}E‘%%%&E E%%%f?%&)t Eéo
transport streans. In_selecting the proadcast node, the |location of the
HPMT is | Gufhi f iddt arkP¥ hee¥IPLyedPFPBAFRRE t Wiidhorassasiaked Therogram
set-top can use control information provided by HPMI to navigate
association table 450. The channel for the selection is then

preferably enabled at 590 with its associated program map table
10 470. The navigation page is then preferable displayed at 600.
In either case, navigation of the pages are accomplished at 610
and the URL’s for the channel are then viewed.
Upon selection of a particular video channel by the user,
a 6MHz spectrum is selected and.é digital video program inside
15 this spectrum is also selected. The set—tdp will parse the HPAT
in the selected MPEG transport stream. This will give the
location of the HPMT and HEIT and HSIT in thé transport streams.
In'selecting the broadcast mode, the location of the HPMT is
identified and the retrieved from the tranéport stream. The
20 set-top can use control information provided bylHPMT to navigate
through the broadcast data in the data carousal.
In selecting the simulcast mode, the location of the HEIT
that is associated with the current video program is identified

and retrieved from the transport stream. The set-top can use
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t hrough the broadcast data in the data carousal. In selecting the sinul cast
node, the location of the HEIT that is associated wth the current video i
programis_identified and retrieved fromthe transport stream The set-top

can use - YPMBI30c4nt ol information provided by HEIT to sYRENSEMI4 and

navi gate through _the sinulcast datg jin data carousal. In selecting the
personaﬁqgﬁfﬁaxhagaﬁmgtFSBaPFSKlgthhg ﬁgf?'?% FYRFRTIMRL ARE MATIFRR)
fromthe transport stream The 5 set-top can use control information

provi dedhnpuadt the sigadiaast dardatinn thel daba gaxousabugh t he personali zed
data in the data carousal. The conputer and software architecture which

i mpl ements the mheseméct_mngnthenﬁ;airs&haqabeaed\oae,atmdqlo%fat\&%h USE Nche
obj ect 10 ori ented design. This allows the nodul es to be changed and

refined Wit . [ ' e , e tem al sqQ sati sfj.es
real ti %ﬁb%ﬁgn%éi %?%gﬁgeggtquﬁgﬁ g?% eﬁﬁgi§§%$fﬁﬂ§lwéhﬁﬁfqt)*he
virtually any platform and can be inplenmented on a PC Wndows NT platform
f o5 exa§ite topr CAR BRE XCONHOL infarmation previdedaby yHEFBoranidentHYc and
Visual C++ 5.0 and uses the SQ 5.0 Database Server. The graphical user

i nt er f acpdatesi tdred ndwelgéitte Briovewegh other pgraonalizedVdauval iGrthefiddwed the
APACHE proxy server or M CROSOFT proxy server is utilized. The systens and
met hods phgad in accordance with the :

The computer and software architecture which implements

the present invention is structured in a modular way using object

10 oriented design. This allows the modules to be changed and

refined along with system design improvement. The system also

satisfies real time proxy performance. The system is

transportable to virtually anj platform,.and can be implemented

on é PC Windows NT platform fnr example, or in UNIX. The system

15 is preferably piogrammed in C and Visual C++ 5.0 and uses the SQL

5.0 Database Server. The grnphical userxr interface is either the

Web Browser or programmed in Visual C++. Either the APACHE proxy
server or MICROSOFT proxy server is utilized:

| The systems and_methods provided in accordance with the

20 preéent invention thus provide seamless integration of internet

services and the coming digital television signals. The systems

provide functionality in the .headends of cable systems to

multiplex MPEG video signals and internet signals into MPEG

channels which can be customized for each consumer’s particular
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20 _ present invention thus provide seanl ess integration of internet
servi ces andyplgsfpain ng digital television signals. The systerpcTassoyoTids
functionality irn the headends of cable systens to nultiplex MPEG video

signals Qe | Rl "ol S | rfe Moaly CRARMAIMY T Calk DRaiA R 26hd Of

each consuner's particula 22 - Use e way
interactivity s provided and, custon zed,software at the - ocal_digital
set “top IBIEeR Teshe ey Bt hE BOadr C1STFBLantt condirtes o1 loh the

results have not heretofore been achieved in the art. 5 There
have thusysberentodéscnidxshticke tand eposbavicad .entBuihenesudtsohavenynot
broadcast systens provided in accordance with the present invention. Wile

certai n pyefetsedrenbBedhmaphs ehave ineehedesari bed and disclosed, it will be
recogni zed by those with skill in the art that nodifications are within the

true_ 10 spirit_.and scope of _the present Lnvention. The_appended. cl ai
are Tntended to € alcli"g‘éﬁcht §i f ST on 9591‘”’2}?,‘33 ceﬁﬁg‘ﬁ% s Fb’i%#?ﬂé’aeﬁg
1. A one way Web data broadcasting system over digital TV network that
conpri sesembodiments of one way broadcast systems provided in accordance
with the present invention. While certain preferred embodiments
have been described and disclosed, it will be recognized by those
with skill in the art that modifications are within the true

10 spirit and scope of the present irivention.- The appended claims

are intended to cover all such modifications.
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a headend system architecture adapted to receive data fromb5 I nternet :.

and trans b EEﬁBgata t hrough digital TV network to rgcgiveFﬁrggﬁ@ﬁaﬁg?; .

mappi ng |n erne ata to MPEG streans; neans for conbi ni ng

streans 0 streans; 10 ~means for broadcasting Wb
contentwﬁ%k %g gi%§ H%the one way network; nmeans for |inking the

I nternet data with dlgltal vi deo channel s; and means for -navigation of
broadcast data 3n thH PR Wiy Web datmthgnadcastingrimyshem everdigdtdln
claim1l1l wherein the headend systemis a digital broadcast TV network. 20
3. Thevsyeteorke thiaed compalizien:2 wherein the neans for mapping internet
data to MPEG streans is a server that interfaces wwth the internet as well

as digital T headghd Lobeef! AreKiPlcthtanahabtad (BIMIRENGANE Hap o

MPEG 2 streans e sys reci

3 wherei,n the neans_for conbini nternet data streanms with digital video
st Peansipsexngs, \and aﬁﬁaﬁﬁmNPEéﬁ%rdﬁﬁﬂtF eygh digital TVsnetwoppk $ostem
recited in claim4 wherein the neans for broadcastlng Wb content to users
t hr oughreteivaesway network is

means for mapping internet data to MPEG streams;

means for combining internet data streams with digital video
streams;

10 means for broadéasting Web content to users through the one

way network;

means for 1linking the internet -data with digital video
channels; and

meéns for navigation of broadcast daté in the one way

15 network.

2. The system recited in claim 1 wherein the headend

system is a digital broadcast TV network.

20 3. The system recited in claim 2 wherein the means for
mapping internet data to MPEG streams is a server that interfaces
with the internet as well as digital TV headend for retrieving,

translating, and mapping the data to MPEG-2 streams.
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a server generating continuous data carousal. 6. The systemrecited in
- claim5 wherein the neans for 10 | i nki ng Web content with digital video
channel s is generating a control map over MPEG 2 strea '
di gi tal receiav\?zg%ﬁ%cessi ng the control nmap and perform ng the"Pf’“%g%ﬂ“%
- The systemrecited in claim6 wherein the nmeans for 15 navigation of
~ broadcast data%i-n t F®CofY Sk Me@GbERdi dna daviper3 fwheyehnr fhiengnezns r Hdxr
: map over MPEG 2 streans and a digital receiver for processing the control
map and peofibining theermnetgdatanst2@ams with diitalAvERed'aye Mobnsdats a
br oadcasting system over digital TV network conprising: a headend system

~architect ggg.vggaghadahoM@@@eizvg:qulq._{g%%ép; ernet and transmt through

digital TV network to receivers; nean mappi ng i nternet data to MPEG

. Sstreans; - 25 - -means for conmbining internet- data streans with digital
- video streans; neans for broadcasting Wb content to users through the one
way network; 5 nmeans for linking the internet data with digital

- vi de& channel s5.andTheasystem et itedndnofeliaie by oslepsindgha imedde Hoe
way network.
' broadcasting Web content to users through the one way network is

a server generating continuous data carousal.

6. The system recited in claim 5 wherein the means for
10 linking Web content with digital wvideo channels is a server
generating a control map over MPEG-2 streams and .a digital

receiver processing the control map and performing the link.

7. The system recited in claim 6 wherxein the means for

15 .navigation of broadcast data in the one way network is a server
for genérating control map over MPEG-2 streams and a digital
receiver for processing the control map and performing the

navigation.

20 .8 . A one way Web data broadcasting system over digital
TV network comprising:
a headend system architecture adapted to receive data from
internet and transmit through digital TV netwérk to receivers;

means for mapping internet data to MPEG streams;
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10

9. The systemrecited in claim8 wherein the headend syste

a digital akﬂgﬂﬁ@ﬂt TV network based on MPEG 2. 10. The sys%@ﬁ%égﬁkﬁgg
1

claim9 wherein
Gat eway server _that 1

e nmeans for nmapping internet data to MPEG

S

transport packets containing private sections. 11. The systemrecited
cl ai m 16EK$&M&:n t he neans for 20 conbining internet data streans with

di gi tal
packet

video streans is the Gateway server generating MPEG 2 transport
and amesREGEdrr brohticabtiry Webt cohEsht OtV ide MPRErLUSHR RO 'dne

streans contai ni'ng vi deo. 12. The systemrecited in claim1ll wherein

means f
the Gat

FavPHeRdAast Nng Vb content to users through the one way network

sections 5 13. Thefagste recited in claim12 _wherein the nmeans for

li Bki ng Wb &&REENt

¢ IR Ehe g daterRate] data e ¥ it eRigbaatontidsio

i nterfaces w.t he internet as wel| as qggital

T heatiend 1 Sespl ok eamb iRl ARGmEE Bkt b Sl e AR daieat

emgg server ‘generating continuous data carousal using MPEG 2 private

mis

in
a

EG 2
n

t he
is

map

HTML Program Associ ati on Tabl e (HPAT), HTM. Program Map Table (HPMI), HTM

Event |
(HSI'T)

chanmetlison afiagbl e (HEI T), and HTM. 10 Session Information Tab
using MPEG 2 table structure. 14. The systemrecited in claim13

wherein the pRans frofr BRW iGNy Ut HRRASASAadRLe dRchhenORRRhGYP

uses the

10

15

20

network.

9. The system recited in claim 8 wherein the headend

system is a digital broadcast TV network based on MPEG-2.

10. The system recited in claim 9 wheréin the means for
mapping internet data to MPEG streams is a Gateway server that
interfaces with the internet as well as digital TV headend for
retrieving, translating, and mapping the HTML data to MPEG-2

transport packets containing private sections.

11. The system recited in claim 10 wherein the means for
combining internet data streams with digital videoc streams is the
Gateway server generating MPEG-2 transport packet and an MPEG-2

remultiplexer multiplexing with MPEG-2 transport streams

containing video.

e
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defined control map HTML Program Associ ation Tabl e (HPAT), HTM. 15

Program Map welwgi1dspiPMI), HTML Event | nformation Table (HEIT),pEH0sddiMes
Session Information Table (HSIT) using MPEG 2 table structure Gateway

Server Jeneratiygg CoHd by Oyer: MG SHEaRT 1a%earedix9'éﬁe R8LAE R

processes the COI’ltI’ pertorns navi ga on.

broadcasting Web content to users through the one way network is
the Gateway server generating continuous data carousal using

MPEG-2 private sections

5
13. The system recited in claim 12 wherein the means for
linking Web content with digita1 video channels uses a defined
control map HTML Program Association Table (HPAT), HTML Program
Map Table (HPMT), HTML Event Information Table (HEIT), and HTML
10 Session Information Table (HSIT) using MPEG-2 table structure.

14. The system recited in claim 13 wherein the means for
‘navigation of broadcast data in the one way network uses the
defined control map HTML Prograﬁ Association Table (HPAT), HTML

15 Program. Map Table (HPMT}, ﬁTML Event Information Table (HEIT),
-and HTML Session Information Table (HSIT) using MPEG-2 table
structure Gateway éefver generating control map over MPEG-2
streams and a digital set-top box processes the control map and

performs the navigation.
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