MO 03/024105 1 U IM AR AB DELIVERY OF FEEDBACK | NFORVATI ON TO EIT(F KB

SERVI CE TQyolEéaRd NE OPTI MUM BROADCAST TI MES BASED UPON ChiENEe
TUNER CONTENTION 5 FI ELD OF THE | NVENTI ON [ 0001 The field of the i nventl on
relates to interactive nedia devices in igener al and to usi ngqfeedback

i nf or mat i onPESIHERE QF FEEMB ALK INEORMALION TQ§CHED W DU SEBVIGE Tfata to an

unutilized nedia receiver in particular. BACKGROUND 10 [0002] Interactive
tel evi si on seMAEERNINE/Q ROAMORST, TEMES R SED URONMBLIENY to vi ew
tel evision prograns in ways that they could not be viewed using only a
state of the art televisihATBOBM JENEREONTENEEINY require the purchase
.0f a special digital video receiver as well as a subscription to the
service itself. The service powers the digital video receiver and uses
phone lines to provide informati on and software needed to deliver 15

. speci al 5 i nFEIRIOREHENMNVENTHON. These features include the ability to
mani pul ate TV prograns by pausing, rewinding or instantly replaying a
portion of [0008. biTbafleldsf the biveitivutrelaith BShRgctonedsiageea i deneral ideo di gi t al
vi deo receiver may al so be equipped with a nenory to renenber a viewer's

favorite t@imesdback Biomamico detbignind Arcaptinal ik fefodfofbloadcasting@atadb ng of the
programeach time it airs. The service may provide a digital recorder that

20 stores gﬂmnhgllﬁenw,@cép&cr}\baﬁ&gm amm ng. [0003] Additionally, a state of
the art interactive television service nmay allow viewers to receive :

I nternet g9AERBREOK{DSErvices while also viewing television. The service
n% al so offer a device equi pped vm'th two tuners for sinultaneously

1 A O B B OB e 2

[ 0004] espite a state o

tel evisi °’¥nev§ e‘@is@%"mr%%ﬁs R0 tlaPthef Q5uPRABIGRNVel Ron B2 LAY 1O

viewers is no
art television. Such services typically require the purchase of a speclal digital video

receiver as well as a subscription to the service itself. The service powers the digital video
re-:ce'ivcr and uses phone lines to provide information and software needed to deliver
15  special interactive TV features. These features include the ability to manipulate TV
programs by pausing, rewinding or instantly replaying a portion of the.broadcast, without
missing succeeding action. The digital video receiver may also be equipped with a
memory to remember a viewer’s favorite television show and automatically make a digital
recording of the program each time it airs. The service may provide a digital recorder that
20 stores up to 30 hours of TV programming.
[0003]  Additionally, a state of the art interactive felevision service may allow \}iewers
to receive Internet content and services while also viewing television. The service may
also offer a device equipped with two tuners for simultaneously recording two television

programs.




H

Exi sting devices dedicate a digital video receiver to view T eall {t iMAR 2006

br oadcast , and do not take advantage of time periods during which
the recei \yﬁﬂg@gﬁrces are 5 unutilized to receive content Pf:ﬁﬁ-{s"%f%ﬁ?g%e |
stored and viewed at a later tinme. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0005]
Figure | i40004{li adicawvavet, despite alf bfithe bensfis bEsmik @Y Ble atMBEMEOW 18EviGHE h
enbodi nent of the invention. 10 [0006] Figure 2 is a diagram:illustrating
a syst em | eseicenWrrpotearialdbr broaiching nRaRQGMERAS vielvelshendtBY@RIEEN. [ 0007]
Figure 3 is a flow diagramof a nmethod to be perfornmed according to the
enbodi nment Eafstindéevidey aedicda digitdTivEs cdiverfth Ql&wareEILﬁlﬁ@ﬁrb?dcgﬁ gj%;am.ect ive.
[0008] Figure 4 is a flow diagramof a nethod to be per orrrg according to
the 15 embatlidmitakefadidrtokd ' ' g L.~ si de

per spective. [00091 Fi gur engY?Igég&ﬁd%\?vurgiiggg{l%m&gfécgﬂget Oglg!e?%ebe per f or med
accordi g HuilR i : | i in.Fihgure 2, froma
client-side per?ptgg?%%\i}g .cg?%%tltg%t ijllzdlqgeugrtg&gﬁ}tds‘%z}”%dlr%\?vlggrégl}eam of a nethod to
be perforned according to the enbodinment of the invention in Figure 2,
froma server-side perspective. 20 [00111 Figure 7 is a diagramof an

oper ati ng } nﬁwlg ! L Lging the present invention. -
[0012] Fi g%iri'?ﬂé isa ﬁg@i@mgg readabl e nedia, which may Vbe
Froure 7, BRr o RERPLH B3 Bkt Tl <31 iendeug] eGatv phoentotimamd
03/ 024105 tf? MAR .2006, PCT/ US02/ 26099 DETAI LED DESCRI PTI ON [ 00131 Del i very

of feedbac® HHPETHERi on to a schedul i ng service to determne optinmm

br})adc st M%s gpased upon.client platformtuner contention is described.
I theV fd i ng 8RRk 1S gediagrm Hlystrasing p sxsasn-dyvelboysrvienaef avathenuner ous

specific detai|ls are set forth
embodiment of the invention.

[0007]  Figure 3 is a flow diagram of a method to be performed according to the

_ einbodiment of the invention in Figure 1, from a cIient~s.ide perspective.
[dOOS] Figure 4 is a flow diagram of a method to be performed according to the

15 embodiment of the invenﬁon in Figure 1, from a seﬁzer-side perépective.
[0009] FigureSisa ﬂow diagram of a method to be performed according to the

embodiment of the invention in Figure 2, from a client-side perspective.

[0010]  Figure 6 is a flow diagram of a method to be performed according to the

embodiment of the _invention in Figure 2, from a server-side perspective.
20 {0011]  Figure 7 is a diagram of an operating environment suitable for practicing the
: rpresen-t invention. | | |
[0012]  Figure 8 is a diagram of a computer readable média, which may be used within
an operating environment, such as the operating environment of Figure 7, aéCording to

one embodiment of the present invention,




In.order to provide a thorough understanding of the invention. 1igowARRZ0{f t
will be a a8 5. one with ordinary skill in the art tha cific
details n@ggoﬁggﬂ )52 used to practice the present inventi on}cm’%@?%@rg&

i nstances, well-known structures and devices are shown in bl ock di agram
formin or dBFTALER BESCRIRETONsari |y obscuring the present invention.

[ 00141 A usage pattern of an electronic nedia device is recorded. The usage
pattern is [0HGmuadiatedf fwedeack oifethatiome asehadaling ddedieao dasingnd i s recei ved
during a tinme period selected by the scheduling server based upon the
usage patt eptanuBybressicasytimestesedapod elivint platforfrenadrachteitivh oF dsEHtea, Inithee. - by
.determ ning when a tuner is not regularly being utilized and by ,
broadcast i figlawen descripiiogfor ppdsbieofledpleniation fREdi8 spekifd WetaNPark B@torti me
period, utilization of the available electronic nedia resources may be

.optim zed. if 80854 ptdvideial thorb@ehARBErQeAR L6 thY in08RioR! HStel, if Wilfdae art that
the term "broadcasting” includes broadcasting of television content, but

the i nvent hSardnbtote wil drdifdry §idH i€ afk BlaMhed s@@u?f(})??ﬁt%? Reedtlo? Be faaly1des

"dat acasting"” which is the broadcasting of an dat a. tacasting

~includes th@chdeansSpibsat Blenfbn. Y25 ﬁstgﬂcﬁggveﬂflmg@h Etn%?ur@sbﬁlﬁ%gﬁg@sr g SErvice

on a digital broadcasting network. Suc networ k can be terrestrial,
satel lite ghwhabbBek didSram 58 & : | rg%ﬁ i ctive multinedia
(i ncl udi ng video), cor ﬁltne'r net Or%g\%w oelad s,n%u 'M@Sf%@éﬁ{eﬁ%%se {: not so
limted. [[Q0461,Figure 1 is a diagramillustrating a systeml|evel overview
of one enbodi nment of the invention. Electronic nedia device 110 is

nmedi a_devi ce 110

i caty | ed ient device, 120., El '
oy b o (B o RN Bl an oG et desiohis poR<da T8 DRSS 1 0 MR

2006 PCT/ USQ2/ 26099 prgcessi n system but the invention is not so
i mi ted. Se it%g_“%?%l Pegie M copisRt Is prsgivebiurBERdImeRERt r oni ¢
el evi si oritlued BR e RSIeCHI s PaCLamSB HOERES oY Ve ST FORERY. & nedi a
service provjder, such as, for exanple, a cable MSO (multiple system
oper at or) _feeépiwiﬁflformatwn, i.e. by determining when a tuner is not regularly being utilized and
by broadcasting media content to the tuner (“receivér”) during that time period, utilization
of the available elcctronié media resources may be optimized.
[0015] It will be appreciated by one of skill in the art that the term “broadcasting”
includes broadcasting of television content, but the invention is not so limited. The term
“broadeasting” also includes “datacasting” which is the broadcasting of any form of data.
Datacasting includes the transmission of various kinds of data as a secondary service on é
digital broadcasting network. Such a network can be terrestrial, satellite or cable. The
- “data” can be information, fnteréctive multimedia (including video), or Internet
downloads, but the invention is not so limited.
[0016] Figure 1 is a diagram illustrating a system-level overview of one embodiment

of the invention. Electronic media device 110 is communicatively coupled to client device

120. Electronic media device 110 may be a television, an audio receiver, or 2 digital
3




5 device 120 records a usage pattern of the electronic nedia ﬂngﬁ@ 008 by
~a user and communi cates the usage pattern to scheduling sg&¥ﬁf0%§Q%,The
schedulin&“%&”yépblso, comuni catively coupled to the cliéen geV|ce 120 to
recei ve the usage pattern fromthe client device 120, cal cul ates an

opti mal scpededsiag fspsteriyrbottic &ntntivg ispatisa limded.eGlient devidec! 20ahdydata sekdoP ce 120
based upon the usage pattern. 10 [00171 In one enbodi nent the optinal
schedul e cesqbt 6tasr Aectibiiie dpecd. otl sdi@og by iva Poxahatdefmimadld sits eldshood of t he
client device being capable of receiving the nedia content. In another
enbodi ment pidkEni@Pbiatabvisieh s uhEis @R TRk iR Detveeh TR Hollkeitelevision and ahatia by t he
schedul i ng server to have a pre-defined |ikelihood that the client device

i s not bei BGyvidsdyideQ sithQW fBF cxa@GR! ScdRAVISDI (FRIHpIOASEATpefiae). Clkant ent . 15
[0015] In yet another enbodi ment, comunication between client device 120

and schedullRg @@rrefcei-dsla%@ageﬁﬁu&ﬁ og&ereleau&ﬁ&&em aen&d 11016y aSiskd dndanot her
ma

enbodi nent the back channe y be inplenented by an anal og nodem a

di qital _ heri i i t
igita n})gﬁ%].ﬁfﬁtgs X XSLHARA S sclWBHGMeRYE 1d0h b BURBAIR oS TRL SO

limted. gramillustrating a system|level overview

O e SRR ER &l o i ROl 290 1o FERRAUNL Rl BHNERY 6 e o

- comuni cat f coup 0 Ie roadca roadcast the _
media content to.t clje device 120 . [ [ di a
br oadcast &V %eé’mfrllgo’icgicgﬁ%’(%%%g’ﬁ%] S‘(%)}ed?]ﬁgorgjg?%gejgﬁwggﬁé@gf g%?ﬁmol . [0020]
I n yet another ,ewbadjpent, t client device 120 is comunicatively 25
coupl ed t00‘}?‘555133’°§3gbg%gézi’é%qg%usfﬁ%p?tgmstore nedi a content that has been
brgadcasted for 4 WO 03/024105 10  MAR 2006 PCT/ USQ2/ 26099, usage by the
e#ththidﬁﬂEHia Hesne cambeqigeny eQWFP@Sgﬁ%ﬁﬁBwngﬁﬁﬁﬁgﬁgﬁF?m?WgH§%H¥§ st or age
device 220 is a_cqmponent of client dev%;g 130._&002&; Eﬁgur is a flow
di agr am of defingdlildihoedrithe lient &ice feing cxnagiepd racelvingdhe BRYBAPHEN Tof t he
invention in Figure 1, froma client-side perspective. At hlock 310, a
another embodiment the optimal schedule comprises a time period calculated by the

scheduling server to heve a pre-defined likelihood that the client device is not being used
te view or record real-time broadcast media content.

15 [0018)] : In yet another embediment, communieatibn between client device 120 and
scheduling server 130 occurs over a back channel. In still another embodiment the back
channel may be implemented by an énalbg modem, a digital modem, or a DOCSIS cable
modem, but the invention is not so limited.

[0019]  Figure 2 is a diagram illustrating a system-level overview of another

20  embodiment of theinvention. Scheduling server 130 is communicatively coupled to
media broadcast device 210 to broadcast the media content to the client device 120. In
another embodiment, media broadcast device 210 is a component of the sche_dul'ing server
130.

[0020] In yet another embodiment, the client device 120 is communicatively

25 coupled to media storage device 220 to store media content that has been broadcasted for
7 4 _ o




“enbodi nent

5 usage-pattern of an electronic media device is recorded. In opg MAR m@g
the usage pattern conprises a day of use, a ti g an

el apsed tmm’é‘fzm’é‘e, but the invention is not so |i—mted.'@ﬂ§£ﬂf g{g%‘
pattern may al so include information such as channel selection during a
time of usesagaby tiecticotrotd madia deljicest e i stillumbther anbiodimeeng ftharsedia stogahet her a
program was recorded during a tinme of use. At block 320, the usage pattern
is 10 commuaiiest20ds 4 @ntposiatiefiliehndgeviverizer . At bl ock 330, nedia content is
received during a tinme period selected by the scheduling server based upon
the usage p@Ripr nFidupO2ah flow dagamrdiachdiRitio béigerfodaghacpaidimgrtatheonpri ses a

“pattern of interaction by a user with the electronic nedia device. Such

“interacti OBLBBUmEMGE HE Srvehtidh iR Fidure 1 0RMh 6 1idside beidpektive: NABIEIG3 tohe channel

t

or frequency of the device, adjusting the volume of the 15 device, or
recordifg Qﬁg@ pitheldoflal 818N CRediR HEvikd 18 rdcBMEMN T Qe bSboRMeOthk ugked. | n

anot her enbodi nent, an interaction of the user with the electronic nedi a

device 1S Bftterm GRBIMAIAGAY SFud0a HRE oP RO A/ GHusd, bufthd Hivedddanls Of 11 e
between thB | nterdaction and ah 1 e lately previous i'nteraction exceeds a
re-define r.atl F W Y] i 1 have an
it er act 1 ot Lo meafies PARTR ity s ibde TR AR AoH S RISl TV2 20

such. as for Si X+ h

period of tine, .exgnpl e.. ur ,.peri-od, ' | ast
interactio ur{}iﬁglaltmbeeot}ruﬁ%@@i?l? Y‘%}%f’ ﬁ@u%glgﬁteduﬁag %3&%&?% 1 |%Er§e 4is a
fl ow di agram of a nmet hod .to be.perfor ccording to the .enbodi ment of
he e BRI TGRS SRS LBy 81 RrG e P dEePIEn A bl ock 410
the usage pattern of the el ectronic di evice is receiyved at the
s¢heddiC ng°°§‘é?‘%}1é9a?¢dﬁ&a§§‘e@}ll’6§ ﬁefx%,Atgﬁ@@éﬁé%ﬁﬁH GpgteaLs {F@Plve‘gf“brmge{‘t es an
opti mal schedul e for broadcasting nedia 5 WO 03/024105 1 0 MAR 2006

PCT/ US02/ 28umperiof seleatadbyche oheibingrery firapadurpiic teres GRS | NG SERVI CE TO
DETERM NE OPTI MUM BROADCAST Tl MES BASED UPON CL] ENT PLATFORM TUNER

CONTENTI ON0822%| ELD byronpigmbpgipenithensage pattern comprises a paitern of interaction by a

uset with the electronic media device. Such interaction may include turning the device on
or off, changing thé channel or frequency of the device, adjusting the volume of the

.15 device, or recording data with the device, but the invention is not so limited. In another
embodiment, an interaction of the user with the electronic media device is not
communicated to the scheduling server if a duration of time between the interaction and an
immediately previous interaction exceeds a pre-defined duration. For example, if a

television viewer did not have any interaction with the television, such as changing the

20 channel, for a set period of time, such as for example, a six-hour period, then the last
interaction will be removed from the usage pattern.
[0023] Figure 4 is a flow diagram of a method to be performed according to the

embodiment of the invention in Figure 1, from a server-side pcrsPective'. At block 410,

the usage pattern of the electronic media device is received at the scheduling server. At

25 block 420, the scheduling server calculates an optimal schedule for broadcasting media
_ 5 : _
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[0001] The field of the invention relates to interactive nedia delyi Y4B 3006
gener al aRgol9e2446d Ng feedback information to detern ne anpopiusoBtsods me
period for broadcasting data to an unutilized nedia receiver i

n

particul ar. BACKGROUND 10 [0002] Interactive television i rovide a
Dol evi si on PELKERK OF LK INGORMATTQY i bERENGLA: SERUCETS oy s
that they could not be viewed using only a state of the art _television.
Such servi ces REFERMINE ORFIMPM 33%%%%?@%%%%@@%% vi deo
receiver as well as a subscription to the service itself. The service
powers the digital video PEAEGFOBRM IRNERECONHINEIONnes to provide

,Jnformation and software needed to deliver 15 special interactive TV
features. These features include the ability to manipulate TV prograns by
pausi ng, rewinding or instantly replaying a portion of the. broadcast,

-, W thout5 nFESLROBTEFENNENTHN I on. The digital video receiver may al so be
equi pped with a nenory to renenber a viewer's favorite tel evision show and
aut omat i cal(og1jrak &he fididgif thelinventuaeklien ¢p inferdctiee pedig devives dicgentiahanditt airs.

- The service may provide a digital recorder that 20 stores up to 30 hours

of TV progfigngTeedback BRGEktiA0Ridefemmat hyoptinas tiffe@edd fob Broaddastingtdetadct i ve
tel evision service may allow viewers to receive Internet content and

servi ces W hRuiBbRnddiSwecdiGeriCheeidugdron. The service may also offer a
devi ce equi pped with two tuners for sinultaneously recording two tel evision

prograns. Wﬁéﬁ\qﬁ 1 0 MAR 2 PCT/ US02/26099 [00041 However, despite
al.| of the. enefits of state of thga art interactiye t el eyision se_rv! ces,
th ppicﬁnygabzéf or 51*&5 QAIE Avidith SRR R po9HAk 8 M ledifloN LIBWEF Wit fe BSHLityapt | M zed.
Exi sting devi ces edicate a di gital video receiver to viewreal-tine

br 0adcast \EgQaTRon ARGkHS iflRhysulk RicPUAThEAR Wiwdd TgRBIAH% Siisd ng. whi ch

t he receiver resourc@!sa ar e nut | ed to recelve content that can be

e e e e e
- enmbodi rrer.]treceiver as well as a subscription to the service itself. The service powers the digital video
receiver and uses phone lines to provide information and software needed to deliver

15 special interactive TV features. These features inqlude the ability to manipulate TV
programs by pausing, rewinding or instantly replaying a portion of the.broadcast, without
missing succeeding action. The digital video receiver may also be equipped with a
memory to remember a viewer’s favorite television show and automatically make a digital
recording of the program each time it airs. The service may provide a digitél recorder that

20  stores up to 30 hours of TV programming.
[0003] = Additionally, é state of the art interactive television service may allow viewers
to receive Internet content and services while also viewing television. The service may

also offer a device equipped with two tuners for simultaneously recording two television

programs. .




of.- the invention. 10 [0006] Figure 2 is a diagramillustrating i MAR 2[][15
.systeml e i ew of another enbodinent of the inventj {5]

Figure 3 :‘@gg?(ﬁqg% di agram of a nmethod to be perfornmed accg}egﬁurslg %gz% he
enbodi nent of the invention in Figure 1, froma client-side perspective.
[00081 Fi gi®@4h i dloyveveipdespitagt efithobenafitref statd of thelogt itemétivendevisiarcor di hg t o
the 15 enbodi nent of the invention in Figure 1, froma server-side

per spect i ve&svicen §B poRingelrfer Boadsasting modia dortgrt anviefvers i bptilnized. be per f or med
according to the "~enbodi ment of the invention in Figure 2, froma

cl i ent - si dExjsirsdyines dedicatd0difial Fidgoireeeiberits vizwl ieavind npddeaet ploganitet hod to

be performed according to the enbodi ment of the invention in Figure 2, from
a server - sputbdqmit $1ke ativaneage 3OtihOpelibis Hirfigrhich the rekebdedonfledirean operating
envi ronnment suitable for practicing the present invention. [00121 Figure 8
i s a di agramtilizedioceuepieiconterithdak ke a6 #ha Wit Fefeimeused within an
operating environnent, such. as the operating environnent of Figure 7,
according to one enbodi nent of the present invention. 2 1 0 MAR 2 006 WD
03/ 024105 PCT/ US02/ 26099 DETAI LED DESCRI PTI ON [ 0013] Delivery of feedback

i nf or mat i OPRIGF PESCHAPHIORDP SHE RAVPHSE er M ne  opti mum broadcast tines

based upon .client platformtuner contention is described. In the follow ng

descri pti oppodjor PighPOFRS: CRéagTﬁmugﬁ%ﬁth QH_@&;&&@@@%%#@(@%@%%?@nar e set

forth in ordér to provide orou erstanding o
However, idegMihlenBfn. @Pparent to one with ordinary skill in the art that
these specific detalils need not be used to practice the present invention.

[n) ot her i nc l-kpown structures and devices are shown in block
di agr g% fc;‘rjlocr%I n gﬁ%‘éﬁ 3 af;‘li\’/"%méf1 @Hﬁ'@g’gggyﬁt‘? '_%’Bls‘?:"ﬁf"l'%c’{a\’i‘@thﬁli esent

i nvention. 14 sage pattern of an electronic nedia device is

recor ded. e‘f{gg llrjr%eétgéh ea’t“?%'}t N s

{0007] Figure 3 is a flow diagram of a method to be performed according to. the
, embodimen_t of the in{fention in Figure 1, from a client-side perspective.
: 10008] Figure 4 is a flow diagram of a method to be performed according to the
15 embodiment of the invention in Fignre 1, from a server-side perspective.
[0009]  Figure 5 is a flow diagram of a method to be performed according to the
: embo.diment of the inventioﬂ in Figure 2, from a client-side perspective.
[0010)  Figure 6 is a flow diagram of a method to be performed according to the-
embodiment of the invention in Figure 2, from a server-side perspective.
20 [o011] Figu-ré 7 is a diagram of an operating environment suitable for practicing the
_ prcsént invention. |
[0012]  Figure8isa diagram of a computer readable media, which may be used within
an operating environmenﬁ, such as the operating environment of Figure 7, aéCording to

one embodiment of the present invention.




comyni cated to a scheduling server. Media content is received Higr iMAR 2008

Ctime peri é@oo@ﬁiﬁ&ﬂt ed by the scheduling server based upon ;,Pﬁugwﬁ%
pattern. By using tuner contention feedback information, i.é. by

determ ning when a tuner is not regularly being utilized and by

br oadcast i BETAdIED BESCRIPTIANt he tuner ("receiver") during that tinme
period, utilization of the available electronic nedia resources may be
optinm zed. [(00O1L51 Defiveny lof febébacipinformbtidreid alsyhednlingakrvideitd Hetémmitehe art t hat
the term "broadcasting”" includes broadcasting of television content, but
t he i nvent optimis braticasttithésbased dponldlient @atform'thied ackgasioh glesaibsd Ih tel udes
_"datacasting" which is the broadcasting of any formof data. Datacastijng

i ncl udes t flotigdustrsion Toofurptadsi o Epliialies ndfnefdal shedific AetBRCROSR VIS Er Vi Ce
on a digital broadcasting network. Such a network can be terrestrial,

.satellite grorg@hb BrovitiB@ thorbldhandesadhdif: difcdhPatibR MHoldeLidglipye mul timedi a
(i ncluding video), or Internet downloads, but the invention is not so

limted. [Qh&htfoldibketh brdiSarfsil HOhAER ikt Mé&rs?ééiﬁtgde;?aiﬁﬁééd% beygh tpver vi ew
of one enbodi ment of the invention. Electronic nedia device 110 is

communi cat @l iRk eleftdnt bl ih?&her?iﬁéfélﬁ&ép%ggcg?vg]t FlhR g BBALA Vi ce 110

may be a television, an audi o receiver,
03/ 024105 gyldﬁc}i]%é &0 I i ; i ion is not so
limted. éﬁl eﬁt ev!?ce&%?ofmrﬁr]a@ 08%??45@?1 ‘{?‘é‘g&’@ dgf&%?&#gg ﬁﬂe‘aﬂj\{%Pﬁetjct ronic

devi ce. Aiﬁ%nti%ﬁ’p box is a box that nomnally sits in close proximty to a
television'set and is the interface between the hone tel evision and a nedi a

'sgrvice prayjder, such as, for ex le, .a cable MSO tiple system
e PO A SR i b TP PR BT BRI b bR B
medi a device 110 by a user and co ni cates, the usage paftern to

schedul i nFOREMpERLeY 532 S%ﬁ@"l'gﬁ PR %‘%@P@B?‘S i@é‘?e‘?@g’r?ﬁfﬂﬂqu\?él y coupl ed
to the client device 120 to receive the usage Rattern fromthe client

devi ce 12@¢'eetsd by thgsehedulingserverhgsed PR diy usageaatienno By BEIBE fRET SREGNECR ont ent

to the client device 120 based upon the usage pattern.: 10 E_O_Ol?]
- feedback information, i.e. by determining when a tuner is not regularly being utilized and

by ﬁroadcasting media content to the tuner (“receiver”) during that time period, utilization
of the available electronic media resources may be optimized.
[0015] It will be appreciated by one of skill in the art that the term “broadcasting”
includes broadcasting of television content, but the invention is not so limited. The term
“broadcasting” also inc_Iudes “datacasting” which is the broadcasting of any form of data.
Datacasting includes the transm_issbn of various kinds of data as a secondary service oﬁ a
digital broadcasting network. Such a network can be terrestrial, satellite or cable. The
- “data” can be information, i11teréctive multimedia (including video), or Internet
_ c_lownloads, but the. invention is not so limited.
{0016] Figure 1 is a diagram illusfrating a system-level overview of one embodiment B
of the invention. Electronic media device 110 is communicatively coupled to client device -

120. Electronic media device 110 may be a television, an audio receiver, or a digital
_ 3 - _




1. In one.enbodi nent the optiml schedule conprises a tinme period i RAMEE
~defined | ikshidaad of the client device being capabl e of rﬁ‘g,g ﬁ
media content. In another enbodi nent the optinal schedule )I!fj‘é

period calculated by the scheduling server to have a pre- deflned

| i kel i hoodProessing gestem. ibatihe iwoition is sotsolimied. ngliant davicet180 wiag e asetrter or d
real -time broadcast nedia content. 15 100181 In yet another enbodi nent,

- communi cat be ophethenedsstrenic demiced & et ©p120 iscaisbx that hewtinally gitssiecloss 130 occurs
over a back channel. In still another enbodi nent the back channel nay be
i npl enent eur0b'5mia'rt0amd¢\¢sjorrmdmm is theditgyifca betwaetetie hoime &l sndeakdd nodem
but the invention is not so limted. [00191 Figure 2 is a diagram

i |1 ustrati seyviee mysitienmck us forasamyle pycable MBSO (helipRQy e 0gira®nt Clitnit he

i nvention. Scheduling server 130 is conmunicatively coupled to nedia

br oadcast dmidedR0 Ords @ ubigd pakeas bf thb eletRBiANERNISNe 110 bl Res&lah@nt devi ce
120. In another enbodi ment, nmedia broadcast device 210 is a conponent of

- the scheduddniigurtictasetie usi@&baﬁéx@@@%edhﬂmﬁ@éwé}rlg@ hehe &BDRELTRGer 18O Cl i ent
device 120 is communicatively 25 coupléd to nedia storagé device 220 to

st ore nmedi@nRRiciiel I 06 WO
03/ 024105 PCT/ usozlez%gﬁg 3?2133’*5"*%?32‘“%?’2‘%5%8‘%?@%& ezf]‘g&ell’/’:\ﬂ?g' ‘ﬁ)o. In

till t onent of
ol ent - dove RTROUTEIC b SRS CRELroARULEE s Sy AP OO,

011 ont - i dRCaraLE o Godd on IR CTRfim S E“ﬁsASZeBQE?th”OF 2 elebtronic
2 Sp0CYIt ¢, TS difhanhy Qﬁeﬂpﬁ‘éﬁfé?&h%@l??edoaﬁpgﬁ%%sﬁﬁme? ST e T on 1 <
Channel ﬁ‘%%ﬁ?.‘%ﬁ AP o R o e i B P a8 At i ng
bl ock 32070 35’98‘38“"{5%{& G gchfgﬂl‘é‘g‘?w“fr?ﬁeéiﬁéé‘%?%odﬂc ot e server . A

bl ock 330 ngq content is received during a
Scheduling server to ave a pre~-defined’ llkehhood that the client device is not being used

P 2 time

to view or record real-time broadcast media content.

15 [0018]  In yetanother embodiment, 'communi.cation between client device 120 and
scheduling server 130 occurs over a back channel. In still another embodiment the back
channel may be implemented by an analog modem, a. digital modem, or a DOCSIS cable
modem, but the invention is not so limited.

[0019] Figure2isa diégram illustrating a system-level overview of another

20 embodiment of the invention. Scheduling server 130 is communicatively coupled to
l.media broadcast device 210 to broadcast the media content to the client device 120. In
'gnother enibodimen-t, media broadcast device 210 is a component of the sche.duling server
130.
[0020] | In yet another embodiment, the client d_e\}ice 120 is communicatively

25 . coupled to media storage device 220 to store media content that has been broadcasted for




time,period selected by the scheduling server based upon the uslkgeMpBt2086n.
100221 | nyaigs@faedi ment the usage pattern conprises a pa?&;}ﬁs&mow

i nteraction y a user with the electronic nedia device interaction

may include turning the device on or off, changing the channel or

frequency Bfage hthdslppteasic mefizdevigeg 10hln sﬂdﬂlawbm@mbpa@en& thequedizgoragh
recording data with the device, but the inventionis not solimted. In
anot her  eftbeti 428 ita component efclient dswicofi20.he user with the el ectronic nedia
device is not comunicated to the scheduling server if a duration of time

~ between t hB0Rhk er Bignirechis arfhwaiagrammefla atetoyt topbeeperformed ast@dmgtio e exceeds a

. pre-defined duration. For exanple, if a television viewer did not have any
i nt eract i oemwiditenrt h&tht miventioniimBiguselt,Hramsa clieahgjdapertfeetivi0 Ahldoeked 10,4 or a set

period of tinme, such as for exanple, a six-hour period, then the |ast

I nt er ack i omsapt pditeherf e elvsiagic malia tdicels fgadantih endiempddinddt, the gsspe 4 1S a

flow di agram of- a method to be performed according to the enbodiment of

the i nvent pauar ddmiptigs b daylof st QitirAe 6RIsY,0id SlapRd BidleBasH, bitahe Wiverdtongk 410,
the usage pattern of the electronic medi a device is received at the

schedul i NGyt 86 Wkted. Athe A5agl lp@iédin A9 aIsB RIS RESHatings BB Y Bhankdlselébtlnes an
opti mal schedul e for broadcastl ng nedia .5 WO 03/02 4105 1 0 MAR 2006

PCT/ US02/ %ﬁ@ﬂ%uﬁ%&r@g&t arDRARE HRAadj NGt A RARE b Flse) AhdGMRuRFROI MENt
the optinal schedul'e conprises a time period having a pre-defined

1 kel | hoog:bﬁﬁ’éeraE} Ja?&%brﬁé&‘&lrﬂlg‘é'tﬁﬁe B! &bhib& $20Sthe Gl gg £t9e'1‘1‘1& medi a devi ce

recei ving ia content. 1n an enbodi nent, the

ng cap
E&Ct N8N G olRlinR a8 Conddiuik &%’4 eA?hlogl?Sﬁjé}ﬁchl[q c%l@;g??%‘ ﬂv&&)&]ﬁ 2 Whe” =

its recei ver resources are ut| by the

user. [00%411113 qeﬁtgaj e?enged(??/rtrlg fLeO 11 AN G The Off! %n”‘ﬁ& %gga b§ perf ormed

accordlng e TR in froma

client- SI rspective. t bI a att an.electronic
i n do AL P e T hEambag ‘ﬁﬁ%ﬂ%&f‘opa%fwu@aa% wfern o o B B o e
-to a schedulin erver., At bl ock 530, .nedia conte IS rec ved during a
e S GherahaRe ey Dted iRt P e o LGBl Biting e degist 8 pact ar .

At bl ock 540 the nedia content is stored for_use by t he el ectronl c nedia .
device. |RY Bﬁéh@?’ﬁﬂﬁf he¢hanng! geirequency of the device, adjusting the volume of the

15 device, or recording data with the device, but the invention is not so limited. In another
embodiment, an -interaction of the user with the electronic media device is not
communicated to the Schéduling- server if a. duration of time between the interactioﬁ and an
immediately previous interaction exceeds a pre-defined duration. For example, 1f a
television viewer did not have any interaction with the television, such as chan giﬁg the

20  channel, for a set period of time, such as for example, a six-hour period, ther the last

iﬁteraction will be removed from the usage pattern. |

[0023]  Figure 4 is a flow diagram of a method to be performed according to the
embodiment of the invention in Figure 1, from a server-side perspective. At block 410,
the usage patiern of the electronic media device is réceived at the scheduling server. At

| 25  block 420, the scheduling server calculates an optimal schedule for broadcasﬁng media
_ _ 5 ,




i

medi a content may be tenporarily stored in a cache nenory. At bl ogk,550
t he usage woashanes | S purged after the usage pattern has bg,% ,&ﬁ%ﬁag@é
to the scheduling server. It will be appreciated that any of the ock
510, 520, 530, g%? and/ or 550 may be repeated for extended operation of
the i nvent PUYERE ased BRORJRE Yraeq rattammdy orscembeordininag the eptimabiehedipecsmniiges he

bl ocks. [0025] Figure 6 is a flow diagramof a nmethod to be perfornmed

accor di ng 2 Bme petioddisingiapendelined likedihper efia teenivingideviagepepled toftheom a
server-side perspective. At block 610 a usage pattern of an electronic
nmedi a devi dectiogicympadis deaige heing capehle dfi Feceiying dlrevaedia émtent. daleno®@0 t he opti nal
schedul e for broadcasting the nedia content is cal culated by the

schedul i ngenstmdinegnt, thedetrouio mrediandevics dspapgddd dfoeseividy thbinedis codent wiee nedi a
content is broadcast. At block 640, the usage pattern is stored at the
schedul5i ngitsseceiner respi3G2aGle inuglized by rediaive @oteexebpltie: wbr.a t ypi cal conputer
system which may be used wth the present invention. Note that while
Figure 7 i[0024t r aFigare/isiadless diQRRARED nstholl tobe FepfdRtdiccsMlg@Mmhei t i s not
intended to represent any particular architecture or manner of 1 0 MAR 2006

WO 03/ 024 Eafboliioht 508 R66H0n i FiRu fON TR 4 Bignt-H8e F@%@mnm bRk SUgh details
are not germane to the present invention. It wll also be appreciated that

net wor K - CQiRapelpaiiem dnsh AbdRhicTidth RVREGSREMGed YSIHIR 520hhEiabayaietEwer
components or perhaps nore conponents may al so be used wth the present

I nventi On-cmﬁgﬁ.lglggtyl to SschCRg bdtvdr! QY bRK FSd %d&%%ﬁ@%}fﬁﬁ%ﬂﬁ@rgxg]a’ whi ch is

| a,formof a data processing system 1 ncludes a bus coupled to

oy PO BARRA6 B ot XM Lr ol B g BT (07, ARELiBO VO 2011

menory 70 e m Croprocessor I'S coupte

0 e Pl T 0B BT b RS o4

.O%J
1 1
conmponent s togeat er SO I nterconn )

705, and 706. to .a .displ cont,rol | er. and .di spl a ice (08 and to

peri pher apeglagwtglg@?ﬂjgﬁg“&%mi’r%a{of‘iﬁldf‘Bﬁ?"h(slr? O’%e‘gﬁ\é%é{ %Z?rg‘ﬁuf?@ﬁ be ni ce,
keyboar ds dens network interfaces, printers and. other devices which
arg wel | W%m ‘Siprgf’%ggeért © USFEFePafipys hag %ﬂ%@@nﬂﬁyaﬁw@ﬁ cHHInESRTVERt er f ace

or other devjce to i ment backchanne| for .
ﬂ w\{fl %e apprecizggj tﬁat any o%‘ the blocks 510, 520, 530, 540 and/or 550 may be

repeated for extended operation of the invention. The usage pattern may be refined
through repeating the blocks.

[8025] Figure 6 is a flow diagram of a method to be performed according to the
embodiment of the invention in Figure 2, from a server—sider perspective. At block 610 a
usage pattern of an electronic media device is received at a scheduling server. At block
620 the optimal schedule for broadcasting the media content is calculated by the
scheduling server based upon the usage pattern. At block 630, the media content is
broadeast. At block 640, the usage pattern is stored at the scheduling server.

[0026] Figure 7 shows one example of a typical computer system, which may be used
with the present invenﬁon. Note that while Figure 7 illustrates various components of a

computer system, it is not intended to represent any particular architecture or manner of




comuni cation between client device 120 and schedul i ng server 13@.MAR,ﬂm6

Typi cal | y, wohe/niboes nput / out put devices 710 are coupled to @@,@“gg@,@
t hrough i nput/output controllers 709. An analog or digital broadcast

receiver 711 may be cgnnected to bus 702 to tune to broadcast channels and
recei ve rredi’tsme%’r“rf‘é‘?&f. © IMRPAREItE S Jugh eiails penat germpage toihe presenpipYesHant ed as
dynam c RAh/I&@RAM whi ch requires power continually in order to refresh or
mai ntai n t HeVHAISY begbpiseiaied Hist yetwatieompiers endethredapamereysimoastems t ypi cal |y a
20 magnetic hard drive or a nmagnetic optical drive or an optical drive or a
DVD RAM or WhshH@ve fepseeomongitnr Berhpps meresompprdmismaralse be nded witethen af t er
-power is renoved fromthe system Typically, the non-volatile menory wll
al so be a PESeMVEBE®™Ss nenory al though this is not required. Wile Figure
7 shows that the non-volatile nmenory 706 is a |ocal device coupled
-directly tdRRE r dstshofn iHdigue i irenmputersyston 704 whiph Badssh ofg daest em it 25
w Il be appreciated that the present invention may utilize a non-volatile
menory whi etecessing s Ind@des @ bud/KR 2ihis cRGlddIcA31i20pR%esksa s end 4 om t he
system such as a network storage device which is coupled to the data _
pr ocessi ngROW Tehartdhobatigh R AMTEISWAH K nbi{alatia Rk M0 The nilBdfR«kor EL her net
interface. The bus 702 may include one or nore buses connected to each
ot her t hr owaphis veupleaus cadde inftgRey 7ROREFA] BB HRVPN o £ 8r ThéBysi7azvel |
known in the art. In one enbodinment the 5 1/0 controlTer 70.9 includes a

USI 3 (Uni viatestinndaty thédle vBHSUs cORBBIcRTs tdRtheF MM 41 hicRBniSR thREEIMRBERL S-

100281 It will be apparent fromthis description that aspects ‘of the

“presento | msnI04nos, BRY 7R AT Wnirdifor BRI NRRE o8 it TBGHnBE) execut abl e

instructions, e.g. software. at niques may be ‘carried qut in

a conput erdesias §ich 84 in%{t&g%@ ff{@ d%(zf&&s%ﬁbﬁ‘&af ¥S bl léegvgj)tﬂdsr RS © toits

processor, such as a essor, executIng séquences of Instructions

t ai ned 4 ; tile ,RAM 705, - til
con i e 1 R, o3 58 TEMTR o A BRI BENR 0 TR 2, o
har d\M r ed (fé{/ilé%#hé)r MS({T%XIUd?b %I{lilélﬁeﬁedl%%or} o&%mévri]é%tth ?nr{pl\émmglﬁ a%%fclgcml{ngl %CﬂnSt ructions

to i npl enent e “present

communication between client device 120 and scheduling server 130. Typically, the

15. .input/output devices 710 are coupled to the system through input/output controllers 709,
An analog or digital broadcast receiver 711 may be connected to bus 702 to tune to
broadcast channels and receive media content. The volatile RAM 705 is typically

) implemented as dynamic RAM (DRAM) which requires power continually in order to

- refresh or maintain the data in the memory. The non-volatile memory 706 is typically a

20 magnetic hard drive or a magnetic optical drive or an optical drive or a DVD RAM or
-other types of memory systems which maintain data even after power is removed from the
system. Typically, the non-volatile memory will also be a random access memory
although this is not required. While Figure 7 shows that the noﬁav;alatile memory 706 is a

local device coupled directly to the rest of the components in the data processing system, it

25  will be appreciated that the present invention may utilize a non-volatile memory which is
7




Thus, ‘the techniques are not Iimted to any specific conbinatiqﬁgoﬂAR 2006

har dwar e ¢ i, and 15 software nor to any particular s he
instructi g’lr(lé%e,l))(%?:%t ed by the data processing system 1In aggﬁﬂggr{gﬂﬁ

t hroughout this description, various functions and operations are

descri bed asndiefiag tipesybtomnedh bya netwodkustoeabehigvisovhivh isscoopled tottbe datarpl i fy
description. However, those skilled in the art wll recognize what is
meant by spaRessingsasmh tiddughs netvalrk intddercd stk hé onwdere stiEthethedmesoecut i on of -
the code by a processor, such as the m croprocessor 20 703. 100291 Fi gure
8 shows anTaxBwErine ndly ikcledeBReE behofedagakbmebRdtdeackbihetthivayh beioused with
the data processing system according to one enbodi nent of the present

i nventi on. pridhe coRmdietLind/or AdpRl-EasTB e RIusRIH iakiSartl ah IndHbRNAGH tRDI e

sof tware whi ch when executed Jn the data processing systern such as a

di gi t al 5 pr geReakdlRr EHERNGAUIE HiGveryat 565 Blsyadaftel toPEdRbligg VB! OUS

nmet hods of the present invention. As noted above, this executfable 8 WO
03/ 024105 g@g,hglgg_fs PCT/ US02/ 26099 software and data nmay be stored in
various places i1ncluding for exanple the ROM 707, the volatile RAM 705,

t he non-vo Wl € jgctee . : Popti TS
sof t war e ah@? igr dat a %’éf}g p%gengﬁgxélg S?%%%ﬁ&%gﬁ%%%bﬁsﬁg{shtg pg#gnrt%vgh@éjvi ces. The
medi a 801 for, exanpl.e he primarily the volatile RAM 7 a e
non- vol at i T8 bR o Tk 8 raftein ERGRY-sab B S AR ol G
represent software applicatians, which are executjin n the.conputer
ot o BT BB R ELABET an M Bt sufers P oS hnbh et Rt
application, an Internet web browser application, or a br oafdcast tinme
f eedb | AEGPRRSE FOIS RIBFASTEATIPIOS 2 RIFEOPS(SETSIt: ie?ﬁﬁ‘“*s‘%ﬁeélﬁ’?“%‘-‘ﬂ IREERAYS t he
Open Firmnare software 815 which ma% be stored in the ROM 707 gn | oaded
i nt o RAM 799%t2ined Bibmemery. 158 ah BRMAP % valatile &40 794 mopeyicletilememey difr e state
value 811 is the software which generates the hardware state value. The
ker nel cod@clEid4 oep Fesae steragpdeviaer A varipus embodipentathiardyispd SHEHIrAMaY per f or ms
nunerous tasks. The virtual nenory manager software 821 controls the
virtual mewowsd ingembiagton With sofiwaps ipstruciionsrio éhplemenidhapragent imyendiopmp of page
data which represents the state
Thus, the techniques are not limited to any specific combination of hardw_arc circuitry and
15  software nor to any particular source for the instructions executed by the data processing
system. In addition, thronghout this description, various functions and operations are
" described as being performed by or éaused by software code to simplify description.
o ) However, those skilled in the art will recognize what is meant by such expfessibns is that
the functions result from execution of the code by a processor, such as the microprocessor
20 703.
[0029]  Figure 8 shows an example of a computer readable media, which may be used
with the data processing system according to one embodiment of the present invention.
- The computer readable media contains data and executable software which when executed

in the data processing system such as a digital processing system cause the system to

25 - perform the various methods of the present invention. As noted above, this executable
o g
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.of <data‘in all the virtual memory which includes the physical RgvVIiiRcRllEs
vol atile R@dYoIB{§> and a portion of the non-volatile memopy. 106 whiLh has
been designated as part of the virtual nmenory of the system e Virtual
menory manager software will be perform ng conventional virtual nenory
processes saffwis akd datmmaybg dtered mtvariPheplponmciuding forexamplo thaRPM 819 perforns
t he various power managi ng operations such as notifying applications and
t he syst enhandatile RAdf B50fhe aangetile irentome 7(foandior the neamy4.oPortionstad thds t he 20
system The software may al so nonitor the state of a conputer battery to
det er m ne sehetBand/sudatd miyhetstpalmnang shadfihdse siompt devieest Thopediatel fand

. displays alerts to the user indicating the status of the battery and the
pover st atensmgle nia®e piSbEINthe Mottith BAMOTISIaal HikGonSyhtiRmany 186 i did 7
perfornms the conventional functions of a disk operating system This

- typi cakly eibehidRas TaOMNef AplitAvnd §1B ropescat 408l applidadioss, il afy i ve which in
many exanples is 25 the non-volatile nmenory 706 which serves as a virtual

menory fo rexééﬁﬁn%&ll Ak bhSpRAM AR, sudh WQ Hekd QA lhe hpPliddhbh S00HrdaEhEsS02126099

[0030] It wll De further appreciated that the instructions represented by

the bl oc k%gﬂa fbg%@ tgﬁ fificinet web @%o%sgfag;gri@a%h,ro?g brRd0E: mRs FearRe iﬂf&ln{aBGn or der

I 1l ustrated, at all the essing represented by the bl ocks may not
D e Ay SRS YB e L PR BN ESIONGS,

o Y R R 0, PR
The' shuci rorRues e ety Sl e Sftos BB Bborertine) eotere gt PatgRAiehed , "an
e AR B B BRI AE FEAS: ot AO00 CLA 18

numerous tasks. The virtual memory manager software 821 controls the virtual memory

process. This typically involves.maintaining a map of page data vyhich repfesgnts the state
of data in all the virtual memory which includes the physical RAM such as voiati.le RAM
15 705 and a portion of the non-volatile memory 706 which has been designated as part of the
virtual memory of the system. The viriual memory manager software will be performing
conventional virtual memory processes as is known in the art. The power mémage?

) software 819 performs the various power managing operations such as notifying

applications and the system and drivers of changes to the power consumption state of the

20  system. The software may also monitor the state of a computer battery to determine

whether sufficient power exists to continue to operate and displays alerts to the user
‘indicating the status of the battery and the power status of the system. The disk oﬁérating
system software 817 performs the conventional functions of a disk operating system. This
typically includes conirolling the operation of a hard disk drive which in many examples is

25 the non-volatile memory 706 which serves as a virtual memory for the volatile RAM 705.
g : ‘




recording a usage pattern of an electronic nedia device, wher ei h0t NéRuwﬁe
pattern i Rgbuslesiés pattern of user interaction with the el ectrrusot/eeonedi a
device; comunicating the usage pattern to a scheduling server; receivVving
a schedul e for broadcasting nedia content, the schedulte ﬂ;”@' g%i g, a 10 tinme
period f or[983Wsenkivill be fsthprappigeiatsd tha fhe ipyracqns EePRarTe P Rr 8PS Rd by the
scheduling server based on the usage pattern; and recei \ili?ngﬁa?he medi a
content duRigneps BHeare nefgequiesl tubei nefotarsidn fthe qrdrs ilisHeedy28d 8t 3HH& ot hod of
claim-1, further conprising storing the nedia content for use by 15 the
el ectr oni cpmedsing thpwssored ROheBods nmry mPhbe RRseSTY 1@ Pragticsiths I1Veriflr ei n t he
recording is conprised of recording at |east one of the group, consisting
of :. day of003He; i thefosdgoingspecifivdtion thepgecntion has been deseribed Withisfeathod of
claim1, wherein the usage pattern conprises a pattern of interaction by a
user wist h fohgectficeaiemphicemmdinenticthercef, I6willTieevidenttbat vatiousimgdificationgher ei n
the pattern of interaction conprises at |east one of the group consisting
of 1 tur ni ngay hemedebéeRithotaipatine fomahobroader gfifit anddpepstof thy ieveatihannel or
frequency of the electronic nedia device; adjusting the volune of the

el ect roni CuseCHoRh ek Eflownizchlains CORElipagifickaion and tlawirtye ael scoringly: tnlkdi a
device. 6. The nethod of claim4, wherein an interaction of the user with
the el ect rgpirged iaf ifistRWe Géhsk fatltd thaaQTeaMdtvatadet 0 the schedul ing server
if a duration of tine between 35 the interaction and an i mrediately
previous interaction exceeds a pre-defined duration. 11

)

10




1 0 MAR 2006 5 7. The nmethod of claim1, wherein the electronic nedia
device is selected fromthe group consisting of. a television tﬁvb; %%
audi o receiver; and a digital processing system 8. The nethod ﬁgi 0§
further conprising purging the usage pattern that has been recorded after
t he usage pattern has been communicated to the scheduling server. 10 9. A
nmet hod conprising: receiving a usage pattern of an electronic nedi a device,
wherein the usgg@uspattern includes a pattern of user interaction with the
el ectroni c media device; calculating, based on the usage pattern, a tine
period for presenting nmedia content; and 15 including the tinme period
within a schedyg f Q5mbygadcasting the medi a content. 10. The nethod of
claim9, further conprising broadcasting the nedia content during the tine
period. 20 11. The nethod of claim9, wherein the tinme period has a
pre-defined |ikeli hoosthod canprisiegei vi ng devi ce conmuni catively coupl ed to

the electroni c medi Qeday &6:ahehinAbhealont 685 YoudkNihdmiha a0t ont . 1

The net hod of claim erern ectronic ne device I's Sel ected from
the 25 group RAREIRAUdRRA BRtiernpf yser intrractionvith g eleckipniciediadevistiei ver : and a
di gital processing ®ystusiatingthelBageHateritdxotedofingsleaen 9, furt her corrpri si ng

storing the usage pr@&etnﬁ{grb scl?fe‘ijuél}or bﬁagﬁggﬁ%é&%@ﬁt r?t' th¥scheddi qungmg%g a usage

pattern of an el ectroni ¢ nedi a device ereln eusaq
10 time period for presenting the media content, the fime period calculated by the scheduling

server based on the usage pattern; and
receiving the media content during the time peried included in the schedule.

2. The method of claim 1, further comprising storing the media content for use by
15 the electronic media device.
3. The method of claim 1, wherein the recording is comprised of recording at least

one of the group consisting of:.
day of use;
20 time of use; and

elapsed time of use.

4. The method of claim 1, wherein the usage pattern comprises a pattern of
. interaction by a user with the electronic media device.
25

5. The method of claim 4, wherein the pattern of interaction comprises at least one
of the group consisting of:
‘turning the electronic media device on or off;
adjusting the channel or frequency of the electronic media device;
30 . adjusting the volume of the electronic media device; and
recording data with the electronic media device.
6. The method of claim 4, wherein an interaction of the user with the electronic
media device is not communicated to the scheduling server if a duration of time between

.35 the interaction and an immediately previous interaction exceeds a pre-defined duration.

11




pattern includes a pattern of user interaction with the electronic nedia
devi ce; calculating, based on the usage pattern, a tinme perio QgﬂﬂR 0
presenting nmedia content; 12 10 MAR 20H including the time peri mﬁé@ % a
schedul e for broadcasting the nedia content; and receiving the nedia
content during the tine period included in the schedule. 5 15. The net hod
of claim 14, further conprising broadcasting the nedia content during the

time peri od. 16 Th?hm tn&dofglhrmq %éna l"lrﬂ‘leeeﬂ{r&m%e d@ircé éisagcteﬁltf%m tﬂé?l t.he

usage pattern. 10 17. The mnet aim 14, further conprising storing
the nmedia cont 8REP FBFSi9&Ehy  the el ectronic nedia device. 18. An apparat us
conprising: a clienttdbsisioséMg.omruni cati vely coupled to an el ectronic nedia
device to record 13, gds8QfePatd ern of the electronic nedia device by a
user and to conmunicate the usa pattern to a scheduling server, wherein
the us3ge pattern |ﬁ€'PL?&iEr§°e&S'B%1%‘P@F’n of user interaction with the

el ectroni c nedi a device; and the scheduling server conmunicatively coupl ed

to the client gevi Cﬂaetrf?etﬁcﬁi(b@bléﬁﬁt 1t huﬁheruaﬁa@.ngaarbﬁ the uggppgﬁ@nﬁgﬂregt devi ce,
to cal cul ate bgsed on pattern time eri o resenting

he ysa
medi a cont ent, decf’E?ef’ AL e %?%é’a‘(t?r?rﬂasd??ﬂ‘ B‘H“'W”E"ﬁ Ht%h%iq% 1%eFVET
br oadcasti ng the nmedi a content. 19. The apparatus of claim 18, further

conprirgi ng a nedi a RrRAEsHprigRy i ce comuni catively coupled to the
schedul i ng server to hr oadcast ia content to the 25 client device

during the time perf eBﬂv'”%’sa%@ﬁﬁrﬂﬁg‘a Fraierloys medl %Fﬁﬂcig”hem’etp%i‘%g? he medi a
broadcast devi eatteingncudepapaieerf usepiterariorsgthditrrlectigniseededevic80 21. The

appar atus of cl ai méa&matmgr b4A8d oFREDE S bt s FRE b&riod FR hRISHAEMESE
conmuni cat i velé/on&}gtugnded to the client device to store the nmedi a cont ent

t hat has been
15 including the time period within a schedule for broadcasting the media content.

10. The method of claim 8, further comprising broadcasting the media content during

the time period.

20 11. The method of claim 9, wherein the time period has a pre-defined likelihood of a
receiving device communicatively coupled to the electronic media device being able to

receive the media content.

12, The method of claim 9, wherein the electronic media device is selected from the
25 group consisting of:
a television {TV};
an audio receiver; and

a digitaf processing system.
30 .13, The method of claim 9, further comprising storing the usage pattern.

14. A method comprising:
. recording a usage pattern of an electronic media device, wherein the usage
pattern includes a patiern of user interaction with the electronic media device;
35 calculating, based on the usage pattern, a time period for presenting media

© content;
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broadcasted for usage by the electronic nedia device. 22. The apparatus of
claim 21, wherein the media storage device is a conponent of 35 the client
device. 13 1 0 MAR 5 23. The apparatus of claim 18, wherein the gl HaRr 286 c
medi a device is selected from the group consisting of., a television (TV);
an audio receiver; and a digital processing system 24. The apparatus of
claim 18, further conprising a backchannel for conmmunication between the

client device and the SEAEAH]d N0SGIWEL scndficABr broddBashRARS AbdiScdifent! ai M 24,
I enent ed Cby at | f

wherein the back channel” i's east one of the group
consi sting of: 2%h anal og nodem a digital nodem and a DOCSIS cabl e nodem
15 20 26. The appar akeieingihe mkdia confed; dunhgtheitime bérd inclodediethie ochedds a
prg-deflned | i kel i hood of the client device being able to receive the
media content. 27. The apparatus of claim 18, wherein the client device is
a set-fop box. 28, K‘en'ﬁ@lr‘)ﬁdr?ég'?'@ddafﬂ'lt@r RRERA RS W&%qcﬂﬁ‘"%‘th&"]?a‘atcﬁrg?'gon a
plurality of i satgtrettimemsrod. whi ch if executed by a machine, cause the
mlachl ne to performa nethod conprising: recording a usage pattern of an
el ectroni c nmedi a devi ce, wherein the usage . 25 pattern includes a pattern
of user interad¥i on™ eeihqdpbolimdé dier coRUEPGSEY e SaERHeRi cati ng t he
usage pattern to a scheduling server; and

10 17. The method of claim 14, further comprising storing the media content for use by

the electronic media device.

18. An apparatus comprising:
a client device communicatively coupled to an electronic media device to record

15 a usage pattern of the electronic media device by a user and to communicate the usage
pattern to a scheduling server, wherein the usage pattern includes a pattern of user
interaction with the electronic media device; and

the scheduling server communicatively coupled to the client device to receive the
usage pattern from the client device, to calculate based on the usage pattern a time

20 period for presenting media content, and to include the time period within a schedule for

broadcasting the media content.

19. The apparatus of claim 18, further comprising a media broadcast device
communicatively coupled to the scheduling server to broadcast the media content to the

25 client device during the time period.

20. The apparatus of ¢laim 19, wherein the media broadcast device is a component

of the scheduling server.

30 - 21, The apparatus of claim 18, further comprising a media storage device
communicatively coupled to the client device to store the media content that has been

broadcasted for usage by the electronic media device.

22 The apparatus of claim 21, wherein the media storage device is a component of

35 the client device.
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receiving a schedule for broadcasting media content, the schedul e including
a time period for presenting the nedia content, the tine perf Hﬁ& hat ed
by the scheduling server based upon the usage pattern; and 33p§e0e| 'ﬁ%
the nedia content during the tinme period. 29. The nachi ne-readabl e medi um
of claim 28, wherein the nethod further conprises storing the nedia
conLgnt to 3ebrsed by the electronic nedia device. 35 30. The
machi ne-r eada me un1of c r ri ses
purgi ng the usgge pg et?lpﬁrakuﬁgﬁ "éigﬂvg\éﬁr%%rtﬁéc%?cwﬁ HFJ'Q%I"C % S&’sggtédefr%gw ern
has been commihsigeeup sensistnadie schedul ing server. 14 1 0 MAR 2006 31. A
machi ne-r eadabl e nmedidwsibayivyg stored thereon a plurality of instructions,
which if executed b&wtﬁ”@%ﬁhpﬁa ause the machine to performa nethod
conprising: receiving a usage’'pattern of an el ectronic nmedi a devi ce,
wher ei & t he usage SdpéﬂP@ﬁﬁﬂFm@FHﬂbs a pattern of user interaction with
the electronic nedia device; calculating based on the usage pattern, a
\tN: {“ﬁl ge;' gghfeglr“ gr ?3’5‘?{5’?9& E'EPJ@% 18‘?ﬂ%hépéoalpgé}%odnr{agzlﬁc'tﬂ&\n'agfmtéaﬁmmh.eﬁ.o.perI od
machi ne- readabIbétwﬁ‘ﬂdi’w!'ﬁ@)‘fdeweaﬁ"ﬁt@l“h%H@}géFWert he nmethod further conprises
broadcasting the nedia content during the tinme period. 33. The
machi ng-readablg neqﬁeu%:pgrjatu Eﬁdéﬂjn %Lwhmﬁrtﬁ'é Bhck BEnRE lsRGlehdtidd 1 at leg@ PRI | Ses
storing the usage A system conprising: a processing unit:
a nmenory coupl é@P‘tf@‘etQﬁ‘é‘PﬁP'ﬁ@é@s‘?fng unit through a bus; and a process
executed fromthe neiBfapgmedéme processing unit to: 20 record a usage
pattern of an electggghﬁmg&gggmgeV|ce wherein the usage pattern includes
t

a pattern of user intéraction wth the electronic i
P a DOCSIS cable modem. medi a devi ce;

15
26. The apparatus of claim 18, wherein the time period has a pre-defined likelihood
of the client device being able to receive the media content.
27. The apparatus of claim 18, wherein the client device is a set-top box.
20
28. A machine-readable medium having stored thereon a plurality of instructions,
which if executed by a machine, cause the machine to perform a method
comprising:
recording a usage pattern of an electronic media device, wherein the usage
25 pattern includes a pattern of user interaction with the electronic media device;
communicating the usage pattern to a schedUIing server; and
receiving a schedule for broadcasting media content, the schedute including a
time period for presenting the media content, the time period calculated by the scheduling
server based upon the usage pattern; and
30 _ receiving the media content during the time period.
29. The machine-readable medium of claim 28, wherein the method further
comprises storing the media content to be used by the electronic media device.
35 30. The machine-readable medium of ¢laim 28, wherein the method further

. comprises purging the usage pattern that has been recorded after the usage pattern has

been communicated to the scheduling server.
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connunlcate the usage pattern to a scheduling server; receive a schedul e
for broadcasting media content, the schedule including a tinme pkfi SdRr2H8
presenting the media content, the tinme period cal culated by the 25
schedul i ng server based upon the usage pattern; and receive the nedia
content during the tine period included in the schedule. 35. The system of
claim 34, wherein the electronic nmedia device is selected fromthe 30
group consisting of: a television (TV); an audio receiver; and a digital
processi ng sys ystem of claim34, further conprising a

36. Th
backchannel %ﬁr i ag@af%“?rﬁﬁ‘%bh’%ﬁdlé‘m heYRRRINES Leresh? BBl eHSHE’Y: ect r oni ¢
medi a devi ce awtiich ihexeggérbih d and)ing eavsertheovmaghing to fiedolechaeathed conbBsing:

receiving a usage pattern of an electronic media device, wherein the usage
5 pattern includes a pattern of user interaction with the electronic media device;
calculating based on the usage pattern, a time period for presenting media

content; and
including the time period within a schedule for broadcasting the media content.

10 32. The machine-readable medium of claim 31, wherein the method further

comprises broadcasting the media content during the time period.

33. The machine-readable medium of ¢laim 31, wherein the method further

comprises storing the usage pattern.

15
34. A system comprising:
a processing unit;
a memory coupled to the processing unit through a bus; and
a process executed from the memory by the processing unit to:
.20 record a usage pattern of an electronic media device, wherein the usage
pattern includes a pattern of user interaction with the electronic media device;
communicate the usage pattern to a scheduling server;
receive a schedule for broadcasting media content, the schedule
including a time period for presenting the media content, the time period calculated by the
25 scheduling server based upon the usage pattern; and
receive the media content during the time period included in the
schedule, '
35. The system of claim 34, wherein the electronic media device is selected from the
30 group consisting of:
' a television (TV);
ah audio receiver; and
a digital processing system.
35 36. The system of claim 34, further comprising a backchannel interface to facilitate

communication between the electronic media device and the scheduling server over a

backchannel.
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