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BRIEF DESCRIPTION OF THE INVENTION

20 The present invention relates to video-on-demand and digital broadcast technology. In
particular, the present invention teaches a digital broadcast system cable modem termination
system for use in both uni-directional and bi-directional data-on-demand (DOD) digital

broadcast networks.

BACKGROUND OF THE INVENTION

25 A variety of mechanisms are available for delivering data-on-demand (DOD) services
over existing cable television lines and over fiber optic networks. Such systems incorporating
existing cable television distribution systems are referred to as data over cable systems. These
methods all require expensive and complex equipment due to the need to provide a large volume
of data to individual customers. Existing cable networks can transmit data in excess of 30 Mbps

30 over an individual 6MHz physical transmission channel. In the case of DOD service providers, a

large volume of data is transmitted to individual customers via a “headend” or data distribution



| arge volunme of data is transmtted to individual custoners via a "headend"
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Omy alissar becapsefatadl t ernatively, a wide area network (WAN) or |ocal area
network (LAN) may be used instead of a cable network. A user . may access
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conpuyigra QYT STNewiodg st ierfany 30: ahsntMlSal dhiper fntehiRlecisfodOn F3ViEE tPhe
CMI'S 180 gé %gle Hngéérh%g&%}?@@q}la Al cabli&FeR k24, n?ﬁ%‘@ﬁﬁ‘ie Hdtwdik H?f}&%lly%lny the

cabl e no ave a direct connection to via a ess
conneetisting, cabls mleshi;uon granomissmni Wty orkr havmg) Aneedxian catila infrdseuctues Whaighgi es

d t tsid f the d b t t h.
e Orirel ey Srienons FCHPYe P BSBERS B T8 PRGURS: o AT ETY rh WD AR
Ser Vi &%,0HO (WAN)Z? 188 asSRiwbk dL’%%g)’ingy%E uséP| n@teﬁ@%‘f AEcaBR nefwsikNOA @ser

headend 14 nay serve hundreds of service users, each having one or
nor e omblagcesp tensslzied DD brovidevik 4 gompater sistom 30 somnecipsk torihe sable mgdem
recei %ng cabl e nodens 22 | ocated downstream fromitself.

Users request desired DOD services to be received via the computer 26. Thé request is

20 transmitted by the cable modem 22 to the CMTS 18 via an upstream channel of the cable
network 24. Alternatively the cable modem 22 may have a direct connection to the CMTS via a

wireless connection, a satellite connection, or a connection via other technologies to send data

upstream outside of the downstream cable transmission path.

The CMTS system 18 receives the DOD service requests indicating DOD services to be
25 addressed to individual cable modems 22. A single headend 14 may serve hundreds of DOD
service users, each having one or more cable modems 22. The headend 14 must maintain a

database of all receiving cable modems 22 located downstream from itself.

The CMTS 18 sends a request back to the DOD broadcast system 12. The DOD
broadcast service system then transmits all requested DOD services to the CMTS 18 for
30 distribution. The CMTS then addresses each downloaded DOD service with the individual

address of the requesting user and transmits the DOD service.



The CMIS 18 sends a request back to the DOD broadcast system 12. The DOD
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upstream channel of the cable network 24. Then at step 84 the CMIS unit
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retrieves the requesting users network address from an address table containing the network

20 addresses of all cable modems downstream from the headend 14 (FIG. 1). Retrieving user
addresses is a very complex process that involves many individual operations that are not

elaborated upon in this description.

In step 90 the CMTS unit addresses the requested DOD service with the network address

of the requesting user. Finally in step 92 the CMTS unit transmits the correctly addressed DOD

25 service to the requesting user’s cable modem via the cable network. The DOD service
transmitted to the requesting user consists of a temporally linear data stream. It must be
emphasized that the above is only a very limited description of the complex operations

performed by the CMTS.

One problem with existing cable over data systems is that expensive complex bi-

30 directional CMTS systems are required to distribute DOD services to end users. Also, existing
bi-directional DOD service distribution networks require a large number of bi-directional CMTS
systems, because each CMTS system can only support a limited number of cable modem

receivers. Additionally bi-directional DOD services require a greater number of bi-directional
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25 service to the requesting user's cable nodemvia the cable network. The
DOD service transmtted to the requesting user consists of a tenporally

| i near dav@ozssweam |t nust be enphasized that the abovePCHUSOI323E very
limted description of the conplex operations perforned by the CMIS. One
pr obl@VITR/ $ystegnsi becange daddirectivnal RDadisyidbugon systeink ateqeixy ensdlateeboigpex bi -
30 directjonal CMIS systens are required to distribute DOD services to end
useréan%‘i‘”élg‘,' existing bi-directional DOD service distribution networks
require a _| arge nunber of bi-directional CMIS systens, because_ each CMIS

syst em canVB#liy neededos @ unidirastional GlHesysism satsble efpliatHibutinganivdijegtional

Addi ti i-directio i Ges ir [ eatier.
oi - i rORErDPD SrBE T IR S SFEH (i BB Ll BUTEL cBims
5bi - diungtet iAdsuwhecldeiD id b sini-thetdtional ClyHiSethmt is depsi dompdex aldadipeadive thangeisting
bandwi df h. Wat is needed is a_uni-directional CMIS syst capabl e of
di st riisshigestignal MBS vais i oYt is %ﬂ&%@@dmwﬁwqi%a@@"bw& ¢ast S§ivikBer of
end i g i . e _ Gsoa
i - o e en SR VTS sy et B8RS 5 e b P R SR b
bi - di rielitectooral sYGMES®.units. What is further needed is a uni-directional DCOD
broadcast service using fewer uni-directional CMIS systens using |ess
t ransm ssiSUMbDAARW OF THIHEMVENAVONt | onal bi-directional systens. SUMMARY
OF THE INVENTION [0 Certain enbodi nents of the present invention teache
lgret hods  anCer&ys E@BBdin@htsPsfaKe Biadcht ifveafibn GatBeE tiefiddb af@ by steri® e Providing
termnation system (CMIS) capabl e of distributi ng]@DCD services to a

gr eat &ynirfifepéonabralip enagdsey tsrpinatipnpiyssm GiMES} eapeblered|disgimsng QR services
Addi t ooangrL:A\tXr éJ}Sbé}ro?seﬂPtuseﬂs Q%a%lrﬁéio? %iﬂfr@&io%ﬁﬁc S ity A&idi{i&%tljllng@l?re S
unit that TS Tess conplex an SS expéensi ve than  previous br-difectional
CMI'S innérdtion grovitiéefoimaremidivectiunasEMTS mvietitat Grlegr cympless amd lesd exendie dmhi onal

CMTS system capabl e of djstributi nor e services tq nore uysers on |ess
bandwPatAYS HaR TR CMTR UBIts o PERRSTBRE TRSoBreseis I%Wflawmﬂﬂ?% sl

| ebodipRAbnAfCI® BYsRSE %pmef%@tdis@ﬁb&tﬁlgcﬂeﬁe BOTRRER AR AB b iheabh As
system (CMIS) for ‘enabling a data-on-denmand (DOD) digital broadcast system

t o pranddedthitlgintcanvetionaklerditectenal DO CMbRYrsysians. i ons nmedi um over one or
nore channels, the cable nodemterm nation
A first embodiment of the present invention teaches a cable modem termination system

(CMTS) for enabling a data-on-demand (DOD) digital broadcast system to provide digital DOD
services via a communications medium over one or more channels, the cable modem termination
20 system comprising: an communications network interface for receiving at least one DOD service
from the DOD digital broadcast system, wherein the DOD service is formatted as a stream of
data blocks arranged in a schedule such that a first data block of the DOD service may be
accessed at any selected time period; a downstream network interface for providing the stream of
data blocks to a plurality of users, wherein the users may access the first data block at any time
25 period and may access subsequent data blocks of the stream of data blocks thereby accessing the

at least one DOD service.

According to another embodiment of the present invention, the at least one DOD service

is at least one plurality of DOD services formatted as a stream of data blocks arranged in a
schedule such that a first data block of any one of the at least one plurality of DOD services may

30 be accessed at any selected time period, and wherein a user may access subsequent data blocks
of the any one of the at least one plurality of DOD services thereby accessing any one of the

plurality of DOD services. Also disclosed is a cable modem termination system, wherein the
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systen 15 PRI ART FIG 2 is a schematic bl ock diagramof a cable nodem
t er m ART BIG. 1;

PRIOR ART FIG. 3 is a flow chart diagram generally illustrating a process
performed by the cable modem termination system (CMTS) of PRIOR ART FIG. 2 for

20 providing DOD services to users;

FIG. 4 is a schematic block diagram generally illustrating a digital data on
demand (DOD) broadcast system in accordance with one embodiment of the present

invention;

FIG. 5 is a schematic block diagram generally illustrating DOD broadcast server
25 incorporating a uni-directional CMTS in accordance with one embodiment of the present

invention;

FIG. 6 is a schematic block diagram illustrating the architecture for the DOD

cable modem termination system (CMTS) in accordance with the present invention;

FIG. 7 is a flow chart diagram generally illustrating the process performed by the
30 CMTS system of FIG. 6 for distributing DOD services; and



system (CMIS) in accordance with the DOD distribution systemillustrated in
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15 system (CMTS) for enabling a data-on-demand (DOD) digital broadcast system to provide

digital DOD services via a communications medium over one or more channels, the cable
modem termination system comprising: a communications interface for receiving at least one
DOD service from the DOD digital broadcast system, wherein the DOD service is formatted as a
stream of data blocks arranged in a schedule such that a first data block of the DOD service may
20 be accessed at any selected time period; a downstream network interface for providing the stream
of data blocks to a plurality of users, wherein the users may access the first data block at any
time period and may access subsequent data blocks of the stream of data blocks thereby

accessing the at least one DOD service.

FIG. 4 is a schematic block diagram illustrating a digital data on demand (DOD)
25 broadcast system at 100 in accordance with one embodiment of the present invention. The DOD
broadcast system 100 is comprised of: a DOD broadcast server 112; a broadcast data network
116; a plurality of headend units 114, each containing a CMTS-Network system interface 120
and a CMTS unit 118; a cable network 124; a plurality of set-top-box (STB) DOD receivers 122;
and a plurality of audio visual (A/V) display units 126.

30 DOD bioadcast server 112 transmits all available DOD services within one or more DOD
data streams. In an exemplary embodiment the DOD broadcast server also transmits cable
television signals in addition to DOD services. The number of DOD data streams is dependent
on the bandwidth of a cable channel (e.g., 6, 6.5, or 8MHz), QAM modulation (e.g., QAM 64 or
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i nvention teaches nethods and systens for providing a uni-directional cable
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the BR8P bAENe S GaPls e oot Pranan 2008 aRrEne Splfriobaby) gl
addi t MiHbos POR BREWMDBERS vﬁﬁtﬁontmﬁ@mefsmgﬁm BROLBIRSTING S9PAAEE Ailed ON
the bandwi dth of a cable channel (e.g., or 8MHz), QAM nodul ati on

Nowpmbags 185 20D aping 9aprticpamy usmbez@%?o%m a85) UNBERSAL J3igifAdssi on
St andgﬁgABb}tS"tr %rYgTﬁfI tt\ﬁ9 ]\@P{O‘ﬁgt eﬁt 12 a%%éle 28 %8(&@ El%aé gxz}pp'l\{cpg%nztlgmggr(:h

DOD servicée 1s transm a“ bl arrange
18ccor 0284 & 792 tdack o whietl is hagbymbdsnpnrate'ﬁh@ﬂﬁ&rmdal ocks are transmtted so
that at any time a receiving STB 122 may begi n accessing any DOD service's

TO dat a bl g&k daachetdtkilngrahsrhieCe DO daCireSib Sedid @Ridedaton tel RBle system
corrprl Si n&at he sel ected DOD service. Unlike prior DOD broadcast systens

t héts aélﬁ@ent‘éwtkr bifsRy drcdndea ab@n QRYESLANSTIVRSON; SYRSBY @l 1 TAsEESSionand
<orr s B BEKSr Blnshichik RELETLPOR BRI B &tallertﬁﬂgmstltﬁq%sgatg often than

other astlng services is discuss I'n detail in
Khoi  Nhu H?ﬁ@ galﬁe modem termination system (CMTS) 112 receives this DOD data stream via the

20 CMTS-Network interface system 120. In an exemplary embodiment the CMTS-Network
interface system 120 establishes a link between the CMTS 118 and the DOD broadcast system

112 in order to facilitate transmission of the DOD data stream.

The CMTS 118 transmits the DOD data streams to each downstream set-top-box (STB)

DOD receiver 122 via the cable network 124. Each STB receiver 122 receives identical streams
25 of DOD data.

FIG. 5 illustrates the architecture for a DOD broadcast server at 112 incorporating a uni-
directional CMTS unit in accordance with one embodiment of the present invention. By
incorporating the CMTS unit in the DOD broadcast server system, the need for a separate
headend is eliminated. The DOD server 112 includes a plurality of channel servers 211, a

30 plurality of uni-directional CMTS units, a plurality of up converters 212 each corresponding to a
channel server 211, a combiner amplifier 214, a central controlling server 202, and a central
storage 204, coupled as illustrated through a data bus 206. As will be described below, the

central controlling server 202 controls off-line operation of the channel servers 211, as well as

7



patent applications entitled UNI VERSAL STB ARCH TECTURES AND CONTROL
METHODS filed on 10 May 30, 2001, SYSTEMS AND METHODS FOR PROVI DI NG VI DEO
ON DENVANDVGERM6CZES FOR BROADCASTI NG SYSTEMS filed on May BAT/US@@231sbeari ng
applicati.on nunber 09/584,832, METHODS FOR PROVI DI NG VI DEO ON DEMAND
SERVI BEEUREFEaRHRIR RIS IS Eiashennel qervais id hises ready. Phpepntrpksiorag204
appl U AND
B THCE e ) R Rl oy T oo R vt s S5l 70
each dﬁvicﬂnm:ytbalgeder eby incorporated by reference. The data network 116
transmts he ata t reans d}aabtl he he d of the cable system_ 114. The
dat a net Kmff% Pﬁl&éen& dps %B’ie aﬁﬁ"gﬁ‘?lssé‘?ré%? Qe ascsssitiny

gr ansma%%taeaards&axz&mlﬁeﬁ%é Q. g)fEthEI%QtSd@Shhédu%ﬁ) bRLGP R eRlch gﬁﬁr %Hah%%r
satellite transm ssion systens. The cable nodem term nation Syst'em ( S)
112 r desenend cvmﬁ@hmrm’t?&%cw@md icathe metwa2ld. TWT Shavatlververs 2itlegprbeide syst em

120. CMIS\Networ k. interf.ace st 20

oot abi i flks TETR Rt BERR (R Sb ot otifs 20 PRiot e bttty Eome 112
in or dﬁﬁ‘itrat a)nhamnlgl staaxee 202. amﬁmﬁﬁéﬁﬂoﬂﬁlgﬁﬂ@aﬁ@dQHé geheli18anf trhignisibSol 18
transnmits the DOD data streans to each downstream set-top-box (STB) DOD

recei ‘J’érdl&t@d%tﬁ forIp@Dcis prdomeadsitklingd 40 fehicpresars cpddvaiapnel sever 2 ddfer ves
1(5 dent | f gtdﬁﬁal%sm?sglo(ﬂf Elgﬁﬁgﬁltn@l seEJe(r;Ztl ?ﬂf!nlrﬁkstnng %E lggﬁrﬁﬁ%ﬁéeﬁgﬁﬁ e for
a Br oa unl

cast server orpora anit in
accor d/faemead\y tdpromrele @&mbDdatrvelnth pbint ﬂhe cmtﬁﬂ eamtmlﬁng sﬁrvernzozﬁiyn comiedthpor at i ng
t he Sunit i he DODHﬁE) adcast server system the need for a separate
headefitfPe SETViCHs t@(y’eg*f‘ DSBISFION- 112 includes a plurality of channel

servers 21fy o fref0reRliddirh¥ntOthe 'é@ﬂtra‘ii b&ﬁﬁﬁhﬁ’é‘@rv%xj’ ifthdeda f’f'afﬁllldérlﬁéﬂ ty of

up converters 212 each corresponding to a Cchannel server a conbi ner
arrpl i fritesface inbt showerioreabble arservade frog degp velredaBXatadelivaryclena dag-andidoomge
coupl e il Lustr d thr.ough a a bus. 206. wi Ll be described
o1 ouP SRS FRet LR P cod IR0 R 58 SRS andfatals e ERBREL T oo
t he chaniieblGeay etk or %ﬁ acc3dingd dafiery MEIrded. 39t Hall hiddsF8Boviding

initiating real-tine transm ssion once the channel servers 211 are ready

The c&pirdiEctiqra D{la bpepdcast ynatdeas|age eughtds Khat Hoang eratenf agpkisagon gntidesy nat .
Howev QL i antHIE#R65s FRSPRARDRVBED ol AP 88 Ace IO Bifo APk sPRcused-

SYSTEMS filed on May 31, 2000, bearing application serial number 09/584,832, which is
20 incorporated herein by reference.
Each channel server 211 is assigned to a channel and is coupled to a uni-directional
CMTS unit 218, which transmits the DOD information to each up-converter 212. The output of
each CMTS unit 218 is a quadrature amplitude modulation (QAM) modulated intermediate
frequency (IF) signal having a suitable frequency for the corresponding up-converter 212. The
25 QAM-modulated IF signals are dependent upon adopted standards. The current adopted standard
in the United States is the data-over-cable-systems-interface-specification (DOCSIS) standard,
which requires an approximately 43.75MHz IF frequency.
The up-converters 212 convert IF signals received from the CMTS units 218 to radio
frequency signals (RF signals). The RF signals, which include frequency and bandwidth, are
30 dependent on a desired channel and adopted standards. For example, under the current standard
in the United States for a cable television channel 80, the RF signal has a frequency of
approximately 559.25MHz and a bandwidth of approximately 6MHz. |
The outputs of the up-converters 212 are applied to the combiner/amplifier 214. The

combiner/amplifier 214 amplifies, conditions and combines the received RF signals then outputs

8



I n an exenpl ary enbodi nent, data files stored in the central storage 204
are accessible 5 via a standard network interface (e.g., Ethernet

connect i omd obgeany aut hori zed conputer, such as the centpal/usarm2sl | i ng
server 202, connected to the network. The channel servers 211 provide data

fil estheR@halgoat foahé HadediwdarRmié (EG:ent ral storage 204 in accordance with
instructions fromthe central controlling server 202. The retrieval of

di gital daggs. andidshetes the atehitdGueffol hamnsdirs&ional oD tchslethadend kerfigiagioh OF
DOD is perforned "off-line" to ful(lq’% prepare each channel server 211 for 10

r eal - systemn atatld inrageeydhnresi with oRaembedimanicdf the presentanventighoThe GMES sstem al

contr i server 202 en_rea t Q. _provi I i .
centr 31° RERERE e 08 100 bR B R (o BB HRf0e 34 Bt § U
Pegi ndiXdohdladvwtisgeam Intetfacea 1 60,6 eal @mpatnetdmmuhieatey talplabiot ¢aohl i ng
server 202 includes a rﬁ?hi cs user jinterface_(not shown) to enable a

ser vi e@epyipgisyeipmiys d6Re MR seryicas wrepived fipmyhe DO boadgast gy vipghe data
oper at.| r I i WoF-t nd
cont By Rk, CHLEEE 4) biaSrERiAl g ROLER, horhEne B4 BTG AP AL thE Bt Rotford
mat r i aesorkSinsdrenes 140d Tietenarbsddto strqanoef DO services ditransmittedab eBEDSBBdA8cast

matrices, are taught in Khoi. Hoang' s patent appli ion entitled SYSIEMS
AND. NEHSEACIRE PR B NGRSO Gy SRR SR RO TR BRRRSHES 1B
1SYSTEMD) {i L 808 My-cak, 2000, bearing application serial nunber

09/ 584,832, which is 20 incorporated herein by reference. Each channel

server 211%@@@@5@@@%i.hﬁe&iom@ﬁgds[%g@ms LA B . dfetnaCERAG! | @

CMTS uni t transmts information to each up-converter
212. Theepesdnp ihveaftionedaiplyCpiSesinilt re2di8ed Q@D qdraal rdmivur streamplto talld8TBedi2at i on

(QAM nodul ated i nternedi at frequenc l. S] | having a suitable
frequé?fH’g?CtF@rto ﬁ??ecai’ger ’F%tg’ﬁghg?‘hg i pé%?#é&?‘@@?%ﬁﬁ@”ﬁ%a Mnﬁ%l&{?gaff’@a} | F
si gnakypanes dgRRNYENR nddaon: afoehes starAmRudsindMigud WOBNerAcGRRS extiisidandar d
in the United States is the data-over-cabl e-systens-interface-specification

1§ DOCSu®ys. s Therdas @lso hhedd toagesive data diroap theost .y Thg prBwRFY funEtion efjthency .

The up-conve s, 212. convert | E signal,s.r Y} jt],.218
to radtGefr i%ésng)ymg %ng?‘}glcg ‘%aflaﬁéY 1@3 Fhe%%@bRﬁ%g %a%gkérogrv\ﬁ?%%ﬁ r{r?(il ﬁ\l e
f r equandiyssaablehardviotddby @ecCMVBIS deP andl @otupstiean deginnadeatidas fivin aswds acgopt ed

standards. For exan‘&l e, .under the current standard in the United States for
a cabFeeived &vithe SMdRariel Igan exemaplpgy anpptimepg e LM IS iR also gelays digital

a]E)pr 0%5&@&%%&&53&%@%3@@? s@rv@ﬁi{éﬁgﬁp{% t?fall%Wn@%jze{fRB@éry. 6MHz. The outputs

of the up-convert e ap he conbiner/anplifier 214. The
20 A stream of DOD data is received by the communications network interface 112 and

transmitted in a format suitable for display by downstream network interface 118 to all STBs 122
via the cable network 124. In an exemplary embodiment the downstream network interface 160
transmits the DOD data stream in a QAM-modulated IF stream suitable for broadcast over the
cable network. No communications are received by the uni-directional CMTS system from the
25 STBs. In an exemplary embodiment the DOD data stream signal strength is amplified to assure

a clear signal reaches all downstream users.

The uni-directional CMTS 118 of the present invention is capable of supporting many
more downstream users than previous systems, because individual DOD services are not routed
to individual users. Also, many more users may be supported because the CMTS 118 does not

30 process upstream requests from users for selected DOD services.

FIG. 7 illustrates a CMTS process at 300 for distributing DOD services in accordance
with one embodiment of the present invention. At step 302 the CMTS 118 (FIG. 4) receives one

or more data streams containing all DOD services available from the DOD broadcast server
9



conbiner/anplifier 214 anplifies, conditions and conbi nes the received RF
signals then outputs 8 WO 02/39627 PCT/US01/ 32315 the signals out to the
data net wook2/39%87 (FIG 4). FIG 6 illustrates the architepCsofaB15a

uni -directional DOD cable nodemterm nation systemat 118 in accordance
wi t h sistene hiodilaeht viefthe Aaa pelagekil 16.nTeaDIQIM datistre @M Ba¥yg beam fofm@ted in
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access. Unln katepr3Odi thesSCRITSAi 18 (FIGo daltradfiits 2B réédited DOMdbthSstrebine to all

uni -di.rection 118 of he present jnventiqgn sinply passes, all

recei G%WWZ%Y%%I%W& Y 1653 sihhat £k Tetriving Stbmay
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STBs 122, there is no need for the S°118 to route individual DOD

ser vi teaporalyilngayvidempresntammrssich Themevies a abe onayocacaessdhe preseatasiondragmthe f r om
he epd.users. The primary. functign of the ocessor 102 s tQ,.mgjpntain
1 0 o RPESEE At 50t BB RaD B TBE BSAmler Wset DoroIEbeTEm he 9oV Sttt AR s Mol es
are stiemedinBingtdiendIMbRie ki 8npiishe iR wiRBidl@HM communi cations fromusers are
recei ved 1!]éthe CMTS unit. 1n an exenplary enbodi nent the CMIS unit al so

rel ays di gFtGI8 illggikates 3 enisesali OB $2%maaceortarom wieorcegmladimgritadifie1 12 to al |

downs m_u LSihecel b ications
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downs buffamemsmellk, 4 déedéatie Halthg vidal dndS0BR de2@diny icapdbliéties abgraphied wor k
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24. 1n an ex | enbodi terfa
197 ans ALY REUSCH ARSCISTIEART 15 CORMIRRIIPR: BEK 440, SRY 843 St OHLFZ 1 or
br oadea#iing Yikke Hg\ﬁcescafétﬂl@stﬁ?éd‘."@ﬂ‘ﬂé-Cﬁ@4@?5€?g@ﬂ§%&£p§pﬁtﬁ)nr&(fﬁé Wik by the

uni -directronal CMIS systemfromthe 25 STBs. In an exenplary enbodi nent
t he DEDBd®O4En stdee tmseddoy datla in taspompe o i slientisirequiecstd deewdasslacted datacl ear si gnal

ir ?1\6/1 g 2 ;é%)%xllfér%sg %‘é%;%{ig%%} yeg%%gplzépﬁa&wg d{a[ set%}ei c%rc]gclied%as in]Tﬁg 10%];1 rtner:]r?loglrf()%e nt

or the buffer memory 410, and deliver stored data to the decoder 412. In an exemplary

20 embodiment, the local. memory 408 comprises both non-volatile memory (e.g., a hard drive) and
secure memory (e.g., a ROM chip), and the buffer memory 410 comprises volatile memory.

In one embodiment, the QAM demodulator 402 comprises transmitter and receiver
modules and one or more of the following: privacy encryption/decryption module, forward error
correction decoder/encoder, tuner control, downstream and upstream processors, CPU and

25 memory interface circuits. The QAM demodulator 402 receives modulated IF signals, samples
and demodulates the signals to restore data.

In an exemplary embodiment, when access is granted, the decoder 412 decodes at least
one data block to transform the data block into images displayable on an output screen. The
decoder 412 supports commands from a subscribing client, such as play, stop, pause, step,

30 rewind, forward, etc. The decoder 412 provides decoded data to an output device 624 for use by
the client. The output device 424 may be any suitable device such as a television, computer, any
appropriate display monitor, a VCR, or the like.

The graphics overlay module 414 enhances displayed graphics quality by, for example,

providing alpha blending or picture-in-picture capabilities. In an exemplary embodiment, the
10



nore downstream users than previous systens, because individual DCD
services are not routed to individual users. Also, nany nore users may be
supportedvderssse the CMIS 118 does not 30 process upstrpamus@@est s from
users for selected DOD services. FIG 7 illustrates a CMIS process at 300
for direphicsouncrilay nodplesrhdan ds uedl far graptiien secelanttian dalwélgmmlmm mede,t he

present inventj.o ste 8118

it o O pRAEC bR lor o ProVitn bR RVt Dbl d S sS BHEE e em st
ser vedccoidai¥e With 8R6avenBed/ US01/ 32315 system 112 (FIG 1) via the data
network 116. The DOD data streans having been formatted in a sequence of

data bl ockbhesusshintastace 443 embitesaisex sanirohalthe 8 TBcREs srhmay baayy stiwblei ng ti me.
| | t

For ooV i Dfet S P00 b SORNAIEhRY P THOSHBBIaHbRAR {0 @
enbodi2tgmbvideead Xdditthakhcatuhenivstiors cansection.nBhis echyt h@ @u@wummmat ed IF

frequency signal such as M 64 or K QAM 256. In a 304 t S 118
(FI G COmPYSTadisY Be Ried tp dppiepent pigreghiong SomERRE o aThe d%i%&h‘%%ém STBs

122 %@fetr A8y & @%ﬁlef@&l% 1398 «fdsb ’Caat:flﬁusssﬁﬁgbl& hﬁ' rpeﬂ%ﬁﬁl g%%' bkituntddB oHBY
access any avai l service. In an exenpla i ment, wherein the
DOD sisraseglgimsmanndraspapakd Py ithagrasent ineutiq. é‘eleuablatewmpkcs etv GSB dinewiree, a

user y cess the presentatjon. fr the 10 beqi ng .a ti eriod.
Gor TR rbdfes P BRPAHL A Bt Fis bR o g€ e Rl S BReafoet

begi n@hHdaPin $TB 10D WhBoAEedABWidw ABelbdIed DEAY serice &l bE bible t8 dédddy ahd 8dje$ 2
uni versal STB 122 in accordance with one enbodi nent of the invention. The
STB 1the seleeipd pagEisea QAM denodul at or 402, a CPU 404, a |local nenory 408, a
buffer nenory 410" a decoder 412 havi ng video and audi o decodi ng

capabi | i ti €Ekg fcme@magwﬁwlqgl]@v@m gyrtaip guérepladydembodigentsiafttes inacrtioniffoma
connunbgﬁtlons ces as

e P hER e Sl obstin y iR R plehiot s afpaid i Bobe oL B e T

15400 i sxt.orHRr inlventsdl §fluld@cRefore 6 POMIEdO0athS | paeiidulE &RBOEREALs ABGASKR
sel ected data, deconpress decoded data, re-assenble decoded data, store

decod@@véd?%fﬂtheftlhéefllrt?éélythéﬁ@ilﬂyvmg)slal%? the buffer menmory 410, and deli ver
stored data to the decoder 412. In an exenplary 20 enbodi nent, the

| ocal . menoWhau3gladmapis ses both non-vol atile menory (e.g., a hard dri ve)
and secure nenory (e.g., a ROMchip), and the buffer nmenory 410 conprises
vol atile nmenory. In one enbodi nent, the QAM denodul at or 402 conpri ses
transmtter and receiver

\9)]
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nodul es and one or nore of the follow ng: privacy encryption/decryption
nodul e, forward error correction decoder/encoder, tuner control,

downst r eam® angberpst r eam processors, CPU and 25 nenory i nt ref/as@/x2B8rcuits.
The QAM denodul at or 402 receives nodul ated | F signals, sanples and
denodul ates the signals to restorecgaigs:| n an exenpl ary enbodi nent, when
access is granted, the decoder 412 decodes at |east one data block to

transf he dat Th
ranstormihe da %Qﬁlodil‘echaﬁé?ch@@%‘&eﬁi Scrlg&légs@ﬂu @M‘?B E)M‘hpr?sqﬁ e“ €

decoder 412 supports commands froma su cli

stop, paus h c r 412 prOV|des
decoded daaf%orﬁ%ﬁ%ﬁatgﬁlts bﬁ%‘ffﬁ&\/ﬁoi%& &-Pgrda%ﬁans% Ssid h%l%ﬁl i ent. The out put
devi ce 424 may an h as tel evi sion any
apbr opr | atbURAREAGR TR oL OB Y e L LRy
smodul lerdibdii endis Reesodd indPleaMpe updtaph commudtitions by, for exanple, providing
al pha bl ending or picture-in-picture capabilities. In an exenplary

enbodi ment, the 10 WD 02/39627 PCT/ US01/ 32315 graphics overlay nodul e 414
can be used for graphi cs accel eration during gane playing node, for

exanpl e, en the g¢ r e &#ﬁ% es using
t he systeﬁgln accorglﬁﬁgu§f§ﬁht énﬁﬁggﬁﬁﬁgaﬂ e&Bp ? %ﬁ%%i

enabl dsinus, ewhctreintsaidl coofmurienti SN Bint@&Pace anfhrihren/ofeeation yomcelahﬂgat ’Eeaste:mec e such

as are cont evi.ce, a, keyboard, tc etc. The
CommAEBI o8 &l DS SR B da R St Cina Brem el dact i on
This mayksbﬁraagétpineﬂschemﬁa QidAQhat LARPAH:LDlocRbf SHRY e fﬂbsl%ﬁy be a&dzpdeamemy
bi -directional communi cation. The data bus 422 is preferably a

L& ommesedscadd ymeperiochion@ whergst SaI@Hmladlm@QOEal intetbace s Mmecpmmﬁerfgr genviding
conmu n the e venti on.
Sui ta%f%%%%’rr%ﬁ %aé?bl%cﬁ%@g pl'f‘ra t us f5 andtWheg%Pt?ﬁl g%rsé%aryw c%sg%gfl(aﬁrqr oadcast
t o al datg Bleokk at &lyerihs pﬁﬁchaﬂalsrﬁﬁy bwegs, subsdquietthiataDIBks WP sgidisbedm oMigtahas an
STB 122 authorized to view a selected DOD service will be able to decode
and ePlpeks therghy agqestingepié allgrst ene ¢pfa filor egoi ng exanpl es illustrate certain
exenpl ary enbodi nents of the invention from which other enbodi nents,
vari ations, and nodifications will be apparent to those skilled in the 15
art. The invention should therefore not be limted to the particul ar
enbodi ment 3. di scuséethi-diootienal isabler mptiem tegnidatidnneybtdny ashesciter] fimwlany 2,

15 lai ng wherein said at least one data file is at least one plurality of data files formatted as a stream of

data blocks arranged in a schedule such that a first data block of any one of said at least one
plurality of data files may be accessed at any selected time period, and wherein a user may
access subsequent data blocks of said any one of said at least one plurality of data files thereby

accessing said any one of said plurality of data files.

20 4. A uni-directional cable modem termination system as recited in claim 2,
wherein said accessing said at least one data file by said users includes displaying at least a

portion of a graphical representation of at least one of said data blocks.

5. A uni-directional cable modem termination system as recited in claim 3,
wherein said downstream network interface is communicatively coupled to a plurality of set-top-

25 boxes via a cable network.
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What is clainmed is: 11 WO 02/39627 PCT/US01/32315 CLAIMS: 1. A

uni -directional cable nodemterm nation system (CMIS) conprising: a
conmuni ca¥®em3veent erf ace for receiving data transm ssi onSPCHEHUA01Z32315

uni -directional interface for providing data transm ssions, wherein said
cabl e nodegm 5 t erAiniadir@hiossshsimndaies eotinp@ousysEmpseckahmctimmMmi cat i ons.

2. A uni-directional cabl dem,ferm nation syste S). as, recited in
ci at v Rere BB ot B G GRS Al deBa LS For G FY BB L de f or

r eceipgdrfish 8t atl€ABbnOHaidiBkLfifes| € from a digital broadcast system wherein
said data file is formatted as a streamof data blocks arranged in a
schedul e such that a first data block of said data file my be accessed at
any 10 selected tinme period; and wherein said uni-directional interface is
further opgrative fQp; ROV HlNGh1e SRS LERAM %ﬂfeﬂx?afée@g&fint ‘i’?ﬂ% ﬁ' ural ity
of users, and wherein Said users may access sal Irs ata bl'ockK at any
5 i me peére@cGakihndbvimyreaneessork tsdaueaniy aatrecebleatsiromn sari mluslityassenfopdat a

bl ocks t hereby accessing said at | east one data file. 3. A uni-directional
cabl eP38&em t er ni nati on systemas recited in claim2, 15 wherein said at

| east one data file is at least one plurality of data files formatted as a
stream of data blocks arranged in a schedule such that a first data bl ock
of any one of said at |least one plurality of data files may be accessed at
any select&d tinme pemi-diectianal qﬂhbrrebdﬁnatemmmatinmyystm@@@gitsdjégé@imeht dat a

bl ocks, of . sali f i.d I I Lity. d il h b
accesugirah e R meEn St s by SBP SRh hEatosBlh fim 850" her €Y

uni - diigeect i onal cabl e nodemternm nati on systemas recited in claim?2
wherein said accessing said at |east one data file by said users includes
di splaying at least a portion of a graphical representation of at |east
one of said data blocks. 5. A uni-directional cable nodemtermnation

ystem as pecited kR €hk 1 8 ghaAenesd s A at MR Hainser face is
16(zom‘runi cat |§'vel y co‘hgﬂnggﬁtégioéalpﬁamkglhsty gé?}ngglt-to%%t 25%oxes V(Ihgl a cabl e
net wowkereli2salr02¢ BO62Y tRETHhAUBAINYSBRES uni-directionally coupled to said plurality of

set-top-boxes.

.10 A uni-directional cable modem termination system as recited in claim 2,
wherein said communications interface is operative to receive digitally encoded data, and
15 wherein said uni-directional network interface is operative to transmit said received digitally

encoded data.

11. A uni-directional cable modem termination system as recited in claim 2,
wherein said uni-directional network interface provides said stream of data blocks as electronic

signals.

20 12. A uni-directional cable modem termination system as recited in claim 2,
wherein said communications interface is operative to receive data from a server system, and
wherein at least one of said plurality of set-top-boxes is operative to communicate with said

server system via a communications medium.
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6. A uni-directional cable nodemterm nation systemas recited in claimb5,
wherein said set-top-boxes include an audi-visual display apparatus for

di spl ayi mgoar/3deenst a portion of at |east one of said dapariséier3is/. A
uni -di rectional cable nodemterm nation systemas recited in claim5, 5
wher ei n sdBd downgt ualireneonebeiblé modemaeminayonsystemeasaesi@ddaickimrl@m sai d

pl ural,i t% of. .set -t op-..boxes.. 8.. A]élténi glr ctional .cabl e nobdem term nati on
‘syst SN Sadcomyicadons Medium iprludes g telephgne BEFA yh dem t er mi nati on syst em
is incapable of receiving information fromsaid wuser. 10 9. A

uni -di rectional cable nbodemterm nation systemas recited in claimb5,

wherein said cable nodemterm nation systemis uni-directignally coupled to
said plurdfity of A sitditeshonsdgelie magemaepinaien wsterbrarcitddn slamdem

term 1:01.:SY. I eci i L M gl l4n sai d comruni cati ons
i nt er‘?gegéelﬂi@%ﬁc?%era r?‘?/aé{ogghl%g%& {?/lgﬁ}glgégl tae}eﬁg\gﬁg@g{;d data, and 15 wherein
said uni-directional network interface is operative to transmt said

received digitally encoded data. 11. A uni-directional cable nodem

term nation systemas, reciteqd in clajm2, . wherein said unj.-directional

et vor k. 1 ider | ace RS GO cable SRl Gmisabar BrEke Feld BB

Si gnayfereid Qailidonfiniibatféng 8RN AclcRPHR iFRARM t erm nation system as recited
in claim?2, wherein said communications interface is operative to receive

data froma server system and wherein at |east one of said plurality of
set-top-boxes is operative to communicate with said server systemvia a'

conmmuni cat{ons nedj : l@q,} i - di i onal
cabl e rmdeirré]q term nél'té ?its)lﬁ Jrﬁ%/&sé@e%%élg%?légissz §e:%‘znl cfgf%}%ﬁaﬂiﬁi\%nﬁfi gt:anons%elrnﬁ%
comuiD@R} digital bwddesst sy3edndeproaidecdigipdl ADODNekvics kia al domMunicatiahisrmedinmnal
cabl e nodem term nat i qn s, steg as recited.in claim12, . wherein said
conmuPieE 88 BhROFREiagnss.raid fakle modgn orpdatin sy COBPHENEA yni - di r ect i onal
cable nodemterm nation systemas recited in claim 12 . )

10 an communications nefwork interface for receiving at least one DOD service from said

n

DOD digital broadcast system, wherein said DOD service is formatted as a stream of data blocks
arranged in a schedule such that a first data block of said DOD service may be accessed at any

selected time period;

a uni-directional network interface for providing said stream of data blocks to a plurality
15 of users, wherein said users may access said first data block at any time period and may access
subsequent data blocks of said stream of data blocks thereby accessing said at least one DOD

service.

17. A cable modem termination system as recited in claim 16, wherein said at

least one DOD service is at least one plurality of DOD services formatted as a stream of data

20 blocks arranged in a schedule such that a first data block of any one of said at least one plurality
of DOD services may be accessed at any selected time period, and wherein a user may access
subsequent data blocks of said any one of said at least one plurality of DOD services thereby

accessing said any one of said plurality of DOD services.

18. A cable modem termination system as recited in claim 16, wherein said
25 accessing said at least one DOD service by said users includes displaying at least a portion of a

graphical representation of at least one of said data blocks.
' 14



wherein said comuni cations nediumincludes the internet. 16. A cabl e nodem
termnation system (CMIS) for enabling a data-on-demand (DOD) digital
broadcastw@yys®rit o provi de digital DOD service via a conpanus@yizerss nedi um
over one or nore channels, said cable nodemtermnation system conpri sing:
10 an comuni cations network interface for receiving at |east one DCOD
service fromsaid DOD digital broadcast system wherein said DOD service
is formtted as a rr 10 C that a
first dataopl ook ﬁgébZ%o%q%@/ﬁié’g‘%ﬁéﬁmbé rgdgggg“sggmgtl§’a‘R§e%§§F§::{}%2'd time
per i atizectiorial etshiorle ditéréiara lis cvdfimotikativelecdupte tharplypalityiofisagiopdodestinaam of
data blocks to a plurality 15 of users, wherein said users may access said
firstcaBlegWPEck at any tinme period and may access subsequent data bl ocks
of said stream of data bl ocks thereby accessing said at | east one DOD
service. 17. A cable nodemterm nation systemas recited in claim 16,
wherein said at |east one DOD service is at |east one plurality of DOD
servi ces fab matt edA asblametiersdemuhatibatsyste@shtatel sn daimaifedhdrainsakichedul e

uch that a first data blo f any one_.of .said at.least aone plurality of

SbPDpedanplil ot M auBEeiodley BR80T i Moied el hor iR aP HERLPRY
user JdmYidgsopservisdtbsequent data bl ocks of said any one of said at | east
one plurality of DOD services thereby accessing said any one of said
plurality of DOD services. 18. A cable nobdemterm nation systemas recited
in claim16, wherein said 25 accessing said at | east one DOD service by

sai d users,q ncl ude i i ] y £, i .
apresent ation of Ach g genIEmBhal AT A%l O 1005 B PR i
PCT/ UBB:E1i323 hbtwdkR intérfambhay muderwiteatand framisail dyratigmiast-topeiaxes i n cl ai m
17, wherein said uni directional network interface is communicatively
coupled to a plurality of set-top-boxes via a cable network. 20. A cable
nodem term nati on systemas recited in claim19, wherein said set 5
t op- boxes amcl ude R@alﬁé'ﬂiod&ﬂn&é@ﬁipﬁﬁcﬁ@z@ﬁénﬁﬁﬁ@éiﬁiduﬁ cla@h 191 %RéR Al @ibld east
a portion of at |east one of said DOD services. 21. A _cable nodem
(@ er mi Mademe FerBVRAtoMm sisfemde incerpblaoigregi ving dforpeioa frons s3id useri -

23. A cable modem termination system as recited in claim 19, wherein said cable

modem termination system is uni-directionally coupled to said plurality of set-top-boxes.

24. A cable modem termination system as recited in claim 16, wherein said
communications network interface is operative to receive digitally encoded data, and wherein
15 said uni-directional network interface is operative to transmit said received digitally encoded

data.

25. A universal broadcast system as recited in claim 16, wherein said uni-

directional network interface provides said stream of data blocks as electronic signals.

26. A cable modem termination system (CMTS) method for providing data-on-
20 demand (DOD) digital services via a communications medium over one or more channels, said

cable modem termination system method comprising the acts of:

15



directional network interface may not receive data fromsaid plurality of
set-top-boxes. 22. A cable nodemterm nation systemas recited in claim17,
wherein a0 d2embt e 10 nodem term nation systemis i ncapabCwUSHI/R8L5ei Vi ng
information fromsaid user. 23. A cable nodemtermnation systemas recited
in cl ai m 19ceiingraéignstsaied @RIsPwicerfinia mR@P brpasichsh Ayssgra wherpia said DOD

uni - dit 64 1:90ahAkaGe YRl ERl bPasR bRl HiAldehn oAl L0R RO SR fda vfdcka0! ©
nodemtermnation systemas recited In claim 1o, ereln sail
conmusti sail DODBsendtyvaiak be Atesdedcae anp sadfrediiny geri@l;r ecei ve digitally encoded
data, and wherein 15 said uni-directional network interface is operative

to transm frafaliing Qe siesn G dhtaddcks ens pReflity 8fhrs, Jbereth $Hd MSrStlay
broadcast systemas recited in claim16, wherein said uni- directional

et workessreisk firsedatpblook demnydimeiperiademh oty araess shbssawant detadllesks obpaid
5! 9”a4t§ean§og-d&gé n@ﬁ@lﬁ%ﬁf%@%%@ N3 LAD, P ¥5d BOD izl method for provi di ng

dat a- on- services via a conmiuni cati ons nmedi um over
one or nore channels, said cable nodemterm nation system nethod
conprising the acts of: 15 WD 02/ 39627 PCT/ US01/ 32315 receiving at |east

one DOD seryice froma DOD broadcast system . wherein sai servjce is
formatt ed é)é a st r‘gé]i’ﬁaﬂ@ﬂd Haedt IIBE%éma%%r‘é( grem %aﬁf%{l%aéﬁ%‘?fﬂlpggsﬁ%‘ﬁc‘? Rat a
fi r$tleQ§EToﬂe ?h&&lﬁ _o@‘b(ﬁﬁ!s& D R RaML £ 55 e{T?cYeaFPonﬁl&elﬂ§@Q a?ﬁan@e{li}’insaeécﬁééﬁéj time

period; transmtting sai dvstream of data blocks to a plurality of users,
wher esushglztd fusietasa blayk obargomesy ssidiatilehbtrase ptimtlity of BEXD a¢rvisny miay te per i od

nd nay access subs ent dat.a bl ocks. of said streamof d ocks
1§ her obpeRet aamr oo pill e R By wif iy eSS B BB o 1
cl ai My2®any\Oiey &1 sAiSailehsbdnd RaglitysTED OBtk ithethSacaéssingaaRt anye P waial i ty
of DCOD services formatted as a stream of data bl ocks arranged in a schedul e
such Pletlityof POR seguices- bl ock of any one of said at |east one plurality of
DOD services may be 10 accessed at any selected tinme period, and wherein a
user may access subsequent data bl ocks of said any one of said at | east
one plurality of DOD services thereby accessing said any one of said
plurality 28. DOD sAmétbabas i28itedAn whtimdh, sbereariaidatcessing idnat2ast oieer ei n

MRS R R N e R

15 at least one of said data blocks.

29. A method as recited in claim 12, wherein said stream of data blocks is

transmitted to a plurality of set-top-boxes via a cable network.

30. A method as recited in claim 29, wherein said set-top-boxes include an audio-

visual display apparatus for displaying at least a portion of at least one of said DOD services.

20 31. A method as recited in claim 29, wherein said method excludes receiving data

from said plurality of set-top-boxes.

32. A method as recited in claim 27, wherein said stream of data blocks is

transmitted to said plurality of set-top-boxes as an electronic signal.
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15 at | east one of said data blocks. 29. A nethod as recited in claim 12,
wherein said streamof data blocks is transmtted to a plurality of

set -t op- voxex3ssea a cable network. 30. A nethod as reciteBCT/mSel/aBm 29,
wherein said set-top-boxes include an audio- visual display apparatus for
di spl ay| ngBiht | eash methskasiresitedfin glait 83sturbprcntprisiigchomdify mgrspidsersamad 31.
A rret a? slgrem ted in claim?29, wherein said nethod excludes receiving
dat a ]i’)ll% Pai d plurality of set-top-boxes. 32. A method as recited in
claim 27, wherein said streamof data blocks is transmtted to said
plurality of set- top boxes as an electronic signal. 16 WO 02/ 39627

PCT/ US01/ 32315 33. A nethod as recjted in claim32, further conprisi ng
ampl i fyi ng?%ai d st &aHheskas raeifed 1BI°B‘€:1R§9 wherein spist $éréprakones nqlude adyanged; m

29, V\Qfét;,gs{id}”% 1%@‘?1%1589%@@5?& advanced television receivers

havi ng 1 nternal set- oxes \ method as recited in claim?29,
further including receiving digi taI I y encoded data and transmtting said
digitally encoded data via said cable network. 36. A cable nodem

errrinatio syste f or, nabln a.dat a- on-.demand di gi tal

roadcast system %%OYEQA %fereﬁ‘fe j i &tat g"é&\‘?f @ggldmgafe%elgﬁ} Y)altlﬁteﬁ%(}‘i@d
medi ufata glv&framﬁuﬁfg SART @glt1BiRbed dudd ChiaGaildlcablemdestrker m nation system
conprising: 10 a first neans for receiving at |east one DOD service from

said DOD digital broadcast system wherein said DOD service is formatted
as a stream of data bl ocks arranged in a schedule such that a first data

bl ock of sgxd DD %EA’H & modB ¢ ﬁn@&t‘f&??ﬁ&n‘?gtlgﬂfg 35! &ﬁbﬁﬁéﬁ'dlﬁl%r&faérﬂ d, &

second nmeanhs for provi |ng sai ream-o ocks to Ity of
user s(DQD¢edital beatddast Sﬁt@m @ proxidecdi gitd DODfserddesdat a cbmumlnlcatlommedhune
period and may access aéd:qag)?nt Tcliata 15 bl ocks of said stream of data
bl ockSVEHEF &b Oé%ﬁtéaélg \ oflen S{rIPALOBSYS I COPESING7 A cabl e nodem
term nation systemas recited in claim36, wherein said at.  |]east one DCOD
1Qervi ce i 524t maeaas fQsfacsiying at leass ope Dopswricyifoay said PR digifablroadcast eam of

dat a %'té}ﬁ @h&&mamgo e?wéeq@ @ﬁ#a‘%teé e h st b ofddih Bﬁ,kksdﬁ} b4 ﬁpgs&ltedaey one

of sai |'east one ra it DOD services nmay be accé€ssed at any
sel ectwed thatrefipgedata UIOChnﬂ saMhEQiD neralica seay beeaccessedgsiny selected time period,;

a second means for providing said stream of data blocks to a plurality of users, wherein
said users may access said first data block at any time period and may access subsequent data

15 blocks of said stream of data blocks thereby accessing said at least one DOD service.

37. A cable modem termination system as recited in claim 36, wherein said at
least one DOD service is at least one plurality of DOD services formatted as a stream of data
blocks arranged in a schedule such that a first data block of any one of said at least one plurality
of DOD services may be accessed at any selected time period, and wherein a user may access

20 subsequent data blocks of said any one of said at least one plurality of DOD services thereby

accessing said any one of said plurality of DOD services.

38. A cable modem termination system as recited in claim 36, wherein said
accessing said at least one DOD service by said users includes displaying at least a portion of a

graphical representation of at least one of said data blocks.
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20 subsequent data bl ocks of said any one of said at |east one plurality of
DOD services thereby accessing said any one of said plurality of DOD
servi cesw@83¥z2rabl e nodem term nati on system as recitedPCTVUSO1ZI281536,
wherein said accessing said at | east one DOD service by said users
i ncl udes oﬁ9spl ayi nycalile medem ternpoatidnoystein & regitedphickah 37 ephesinaat | on of at
| east _one, of said data. bl o ks 7, VWO Q2 6 CT/.US01/ 3231 cabl e
oderRarHER b EPLRiS B T A o 7h oy ORRPEt Aaply el means
i s conmuni catively coupl ed to a plurality of set-top-boxes via a cable
network. 40. A cable nodemterm nation systemas recited in claim 39,
wherein said set- top-boxes include an audi-visual display apparatus for
di spl ayi ng*ht | eash cablpsradpriersringiion yatem asfecites] iplaimilg, wopesesaild e6s. 41,
A cab A i
SecondiRRaact et B Bk Al AT aPpe e Kol il RBlrdpotlOf P uble e
A cabdfsaniddOm deevinesnat i on systemas recited in claim 38, V\/nerel n said cabl e
nodemterm nation systemis incapable of receiving information from said
user. 10 43. A cable nodemterm nation systemas recited in claim 39,
wherein said cable nodemterm nation systemis uni-directionally coupled
to said plyrality gfcamgimdderr t@ﬁfiﬁﬁtlorﬂé&swﬁl £ARLRdTREEHMIFRY PhoRid Qi System as
recited in claim36, wherein said first neans is operatl ve to receive
di gi t secpyd maewsoaay nettracei endhtaviemesaisl plaiaditsefshtbpreies. | s operative to
transmt said received digitally encoded data. 15:45. A universal broadcast
systemas recited in claim36, wherein said second neans provides said
stream of data bl ocks as electronic signals. 18

42. A cable modem termination system as recited in claim 38, wherein said cable

modem termination system is incapable of receiving information from said user.

10 43. A cable modem termination system as recited in claim 39, wherein said cable

modem termination system is uni-directionally coupled to said plurality of set-top-boxes.

44. A cable modem termination system as recited in claim 36, wherein said first
means is operative to receive digitally encoded data, and wherein said second means is operative

to transmit said received digitally encoded data.

15 45. A universal broadcast system as recited in claim 36, wherein said second

means provides said stream of data blocks as electronic signals.

18



