WO 03/ 024105 PCT/ US02/ 26099 DELI VERY OF FEEDBACK | NFORVATI ON TO SCHEDULI NG
SERVI CE TO DETERM NE OPTI MUM BROADCAST Tl MES BASED UPON CLI ENT PLATFORM
TUNER CONVBNBloeNoS FI ELD OF THE | NVENTI ON [ 0001] The fi el e@cafusotresopnvent i on
relates to interactive nedia devices in general and to using feedback
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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
special_interactive TV features. These features include the ability to
mani pul5at & LD BFé‘ai%MVWTBQNSi ng, rewnding or instantly replaying a
portion of the. broadcast, w thout m ssing succeeding action. The digital
vi deo recdPM  nalhedieldolibe Wyention Elrteiite Mteactive msdip dewCosdmrasnsesd and 0 ever ' s
favorite tel evision show and automatically nmake a digital recording of the
progr am edéingtipaghackinfgrmpaionthdeteymingiag opHmgl tisreorarige fof benageasting datader der t hat
20 stores up to 30 hours of TV programm ng. [0003] Additionally, a state of
the art i rnenuidized sretis|resgiver wrpadienlt.ce may al | ow vi ewers to receive
I nternet content and services while also viewing television. The service
may al so BACKGROUSYI ce equi pped with two tuners for simultaneously
recording two television progranms. 1

10 [0002] Interactive television services provide a television viewer with the ability to

view television programs in ways that they could not be viewed using only a state of the
art television. Such services typically require the purchase of 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 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 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.



WO 03/ 024105 PCT/ US02/ 26099 [0004] However, despite all of the benefits of
state of the art interactive television services, the potential for

br oadcastwogsmeddm content to viewers is not optimzed. EPCItUSOZ26evi ces
dedi cate a digital video receiver to view real -ti rre br oadcast prograns and

do not t akfogglvaniage dloc lfg%maf{he% Lot 08 PGP BARERSELYEr, T esour ces

are 5 unut ed to recel ve con can e S ore

later tineg erv1géR| tﬁg P%%o?%%ogdcas ng me con %?s?%g ot Opgurzg 1is a diagram

illustrating [Fever Bvariedives e invention.

10 [0006] i 2 IS ustr at vel overvi ew of

anot her ebF 19%1 glgreese {Cﬁtg a%F‘ﬁa}tn?n‘flﬁlie(?r{ecefvﬁb{fmqe‘ﬂeﬁﬁ?l@e [OPECast PFQEEYi agr am of
a nmethod to b dac rdi n o, t.he i ment of the invention in
Figure 1, ?nrd F’@F ntgge ‘B’&@%‘é%tdl“%g WP’GE&?]”?@?V@UF%O“EC$ &3 f| ow di agram
of a §hod erfor med accor he 5 enbodi nent of the

i nvention W lﬁ?e P &ecgive poTizRt a%‘élflggtst 5‘1‘188 pEreh &R IpeRiIme.0009] Figure 5 is a

fl ow di agram of a method to be perforned according to the enbodi nent of
the invention in Figure 2, froma client-side perspective. [0010] Figure 6
is a flow di ali?%am of a rrethod to be perfornmed according to the enbodi nment

of the i nBRIFHRESKRIPEION OF THEPRAWIEGFer - si de perspective. 20 [0011]

Figure 7 is a diagramof an operating environment suitable for practicing
the presdff0i] nveﬁhg ol ispotirERm iHpgatiag @systenplegelayeaionol oae enbgsiment r eadabl e
medi a, which nay be used within an operating environnent, such as the

oper at i ng drihd invabient of Figure 7, according to one enbodl ment of the

present i nvention. 2
10 [0006] Figure 2 is a diagram illustrating a system-level overview of another

embodiment of the invention.
[0007]  Figure 3 is a flow diagram of a method to be performed according to the
embodiment of the invention in Figure 1, from a client-side perspective.
[0008] Figure 4 is a flow diagram of a method to be performed according to the

15  embodiment of the invention in Figure 1, from a server-side perspective.
[0009] Figure 5 is a 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
present invention.
[0012]  Figure 8 is a diagram of a computer readable media, which may be used within
an operating environment, such as the operating environment of Figure 7, aécording to

one embodiment of the present invention.



WO 03/ 024105 PCT/ US02/ 26099 DETAI LED DESCRI PTI ON [ 0013] Delivery of
feedback information to a scheduling service to determne optinum

br oadcastwoiogestibased upon client platformtuner contenti @oTiGsoz®es i bed.
In the follow ng description, for purposes of explanation, nunerous

ohectl)  SIAFROERRRAN, Lh. oot (9 BTEYSe S b
orc ey S, o R RGPS PR, o Uor
picieatle 0 G KR RN I I
piEE R R N T

sel ected by the scheduling server based upon the usage pattern. By using
tuner cont'BRIGEHI PrevudubEROUEh rsersirniligg of the @veplipng loarsrnit WY! Yhen a tuner is
not regularly being utilized and by broadcasting nmedia content to the
tuner ("r&Peirgeto pigiyith prginaryskilkip the gsidhat dpse srepific deiailieed aat bemeedd9ai | abl e
el ectronic nedia resources nmay be optimzed. [0015] It wll be appreciated
by one of Biqtice themprasprt inyentiany bt othas dnstageasn WelHsaaTaesiupthggs and deyicatias
broadcasting of television content, but the invention is not so limted.
The term shpwoiddedk dipgjam fra0n prder gdeeid ugracassarsly ohgguringthe hresasit t he
broadcasting of any formof data. Datacasting includes the transm ssion of
various kiindsitiof. data as a secondary service on a digital broadcasting
network. Such a network can be terrestrial, satellite or cable. The "data"
can be i nfl00ht i ok usdgatpeitenc b aneleorbitic medin deicais raedidad) Thedwage, patiern lint er net
downl oads, but the invention is not so limted. [0016] Figure 1 is a

di agr am i |dousiuniated go aschydiliapgrdreyr e Mediaeontestis ateiosialveing o dmapatiod of t he
invention. Electronic nmedia device 110 is comuni catively coupled to client
devi ce selected by the scheduling server based upon the usage pattern. By using tuner contention

feedback information, i.e. by determining when a tuner is not regularly being utilized and
by broadcasting 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 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 a
digital broadcasting network. Such a network can be terrestrial, satellite or cable. The
“data” can be information, interactive 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 a digital
3



120. El ectronic nedia device 110 nmay be a tel evision, an audio receiver, or
a digital 3 WO 03/024105 PCT/ US02/ 26099 processing system but the

i nventi orwD93n0t1050 [imted. Cient device 120 nmay be a s@CTtusp22do9x, or

ot her el ectronic device. A set top box is a box that nomnally sits in

cl ose proxi.m t ]S . 1.5 ot I he hone
t el evi si oﬁjlgaﬁ%i%g%é I aﬁdtg%érI@%e%go%gglefsgglﬁl&gu(P::ﬁelgsra,%% %%&%I e?ﬂgﬁ cabl e M5O
(mul tiple syste tor)..Cient 5 deyi 0 rec sage pattern of
t he el ect rbé%i %O%glglg&?en\% aceé“cf'lés tyto%b%s&e”?%%ﬁégt %Oénrhrlr%%%@% ecglosg he usage
pattern to_schedul i server 130, The.schedul ing server. .130 .
Communi catioargD Sot i seind ot BT 0 (epePpa v age
pattern fromthe .client device 120, ca tes . an optinmal schedul e for
bt badcast | G b T s depenEeh BT Dot Bie b aR ™ he uaage
patter 1 0017] In one enbodi nent the .optiml schedule conprises a tine
periodq%a¢%ﬁ%egﬁb#ﬁ@gﬁ%PVﬁ%H”WFk ﬁ?ﬁwﬁﬁoﬂf%Fﬂgﬁ%YW%hﬁﬂﬁ@%W%%gﬁeing capabl e
of receiving the nmedia content. | not her _enmhodi nent the optinal schedul e
conpri ses RWMYHCa|SE oY PREIR & %Qed&ﬁns frever & dh keI SPhRguing PR 139: have a
pre-defined likelihood that the client device . is not being used to view or
record redommupcatiydbnervried toihgichent demicen20 tosseqivthg psagp pattern figmp theer
enbodi ment, comuni cation between client device 120 and scheduling server
130 occur scligytetevise bk kaleHatana optima! sshedule fanlspaspstisgimsdiareptentintieback
channel may be inplenented by an anal og nodem a digital nodem or a DOCSIS
cabl e noddigit dsvice { Hebased enen itheriishge patmso |imted. [0019] Figure 2 is a
diagramillustrating a systemlevel overview of another 20 enbodi nent of
t he i nlentPO] Schedebinhefimertileroptige! schedaleraoinpiissstitine periedbplined e nedi a
br oadcast device 210 to broadcast the nmedia content to the client device
120. In akfiinddikebhdpddif therdlientrievicabdirgrapabdsof reeiviegth i@diasortertoponent  of
t he schedul ing server

another embodiment the optimal schedule comprises a time period calculated by the

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

15 [0018] In yet another embodiment, communication 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] Figure 2 is a diagram illustrating a system-level overview of another

20  embodiment of the invention. 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 scheduling 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
4



130. [0020] In yet another enbodinent, the client device 120 is

comuni catively 25 coupled to nedia storage device 220 to store nedia

cont ent twetodjagobeen broadcasted for 4 WO 03/024105 PCTPUSQRO2E09P usage
by the electronic nedia device 110. In still another enbodi ment, the nedia

storage q?s\é%%l%’ Otﬁggleétl%Pﬁ nge%gg;d%gﬁg 918 f InCs 111 1?&heq gl\ﬁggcﬁnu]:gtothe k;%ggl]s#b%gg ure 3 is

a flow di agr erfoornmed accor i ment of

the inventjon i qure 1 t-side perspective. At block 310, a
5 usage pa etvglgzgo mg?neh éf{)cggﬁgadﬁgﬁé izjlﬂ)dew ce is recorded. In one

nbodi t . f d
Ep e At A R

I d f h
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progr am was recordeg rin ﬁt bl ock 320 he usage pattern
PO CommibaEd o & ek wﬂ%vgcs UBRIS BPEROag et Hegont ont | S
received during a time period selected by the scheduljng server bpased upon
the usage Iifé‘ﬁ‘f“éroﬁlp“f"%??}j of e e AL HEP TGS g% ‘Ei%i?kﬂee‘PYPnE‘B‘?rﬁr i ses a
pattern of interaction by a user with the electronic nedia device. Such
|nteractldﬁ“ﬁ%bmﬁﬁ%ﬁﬁ@@ﬂE@PﬁWﬁﬁnﬁﬁéBﬂHWP@%H@%“”Bwl%PPaS@H%Wﬁ?ﬂﬁ3Pﬁe channel
or frequency of the device, adjusting the volunme of the 15 device, or
recor di ng @Hing avimetpl pieeariaiicylurpedjistaent Ay tine pluspend $deheid t ed. | n
anot her enbodi nment, an interaction of the user with the electronic nedia
devi ce is programomnmsnided teningadimnel use-hatlklpeknig Osthe veage péttegn ur ati on of time
between the interaction and an inmmediately previous interaction exceeds a
pr e- defi nechnuuumadaiedro a fabiedwdingnpive, Atblogk 33k nediaspuantys wegiveddivdnget have any
interaction with the tel evision, such as changing the 20 channel, for a set
peri od of timerpsriodselbctaisbyf the schrdirtipk egrver besed uhaguthe peage pafern.hen t he | ast

[0022] In one embodiment the usage pattern comprises a pattern of interaction by a

user with the electronic media device. Such interaction may include turning the device on

or off, changing the 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 perspective. 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



interaction will be renoved fromthe usage pattern. [0023] Figure 4 is a
fl ow diagramof a nethod to be perfornmed according to the enbodi nent of
t he i nverwD®3/024105i gure 1, from a server-side perspecti vePCAUShY/2®R9 410,
t he usage pattern of the electronic nmedia device is received at the

schedul i n AaLes an
R e A e S T e
content ba Qn. the u n opti mal
schedul e cgﬁbﬁ%ggghawn%a&'%%g%gg aﬁ OdopangVﬁgggglnegﬁfdtqﬁlhood of a
rece|V|ng evi ce cau tronlc o capabl e of
recei vi ng SR IR la@?)‘ﬁ‘f lﬁ’fng CF%abgnot %Cef'vmget %‘aﬁﬁlﬁﬁ?ﬂef‘t ﬁ‘e ﬁhggt roni c nedi a
device is c ece|V|n tent its receiver
s our ces PR Mei ﬁorbwﬁﬁaﬁwﬁeﬁ%ca@? Shisfehiag BB oot Bul o0
Figure_5 |s a flow di agram of ge to be pe erfornmed according to the
enbodi Nent!s VRS PHRE ?‘eHHutilﬁe‘f: ’i?lalém'?e O qRgHuSe '%3141%?&6 ‘si de perspective. At
bl ock 510 a usage pattern of an e]ect evice is recorded. At
bl ock 520[00Ak udAguesds ¢ dew diagra%tjmﬁwgtf)@a Pér goreega%erd*mg. Bfeserver. At
bl ock 530, nmedia content is received during a eriod selected by the
schedul i n@mé’@‘ih’(}’éflt Qfé]éf‘e‘ﬂ"f‘t&lﬁ%mtﬁﬂ&“rﬁ@a@@nﬁéﬂ@@ﬁfl@ PAESP%FB% KAk S  medi a
content is stored for use by the electronic nmedia device. In one enbodi nent
the medi #sagemeian ohwyelgsdonie mediedeyipyissecsrdsd: PhblacleFdnie weagpgiernis bl ock
550, the usage pattern is purged after the usage pattern has been
comuni catedmuoicataé toscisbefulingwgriser fiblock 330, wedip conéenpspecsbiedeinghat any of
t he bl ocks 510, 520, 530, 540 and/or 550 nay be repeated for extended
oper at i on tigfe petied satctdthiy dire schddelingswger pased apan thaysageepatteri mé dlock B#Gugh
repeating the blocks. [0025] Figure 6 is a flow diagramof a nethod to be
per f or med tleonatidcantent & stonel foleusb byl thweidctrofic tiediaidavientlh ome ¢mbddirgent ¢he2, from a
server-side perspective. At block 610 a

media content may be temporarily stored in a cache memory. At block 550, the usage

pattern is purged after the usage pattern has been communicated to the scheduling server.
It will be appreciated that any of 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.

[0025] 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. 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
broadcast. 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 invention. Note that while Figure 7 illustrates various components of a

computer system, it is not intended to represent any particular architecture or manner of
8



usage pattern of an electronic nedia device is received at a scheduling
server. At block 620 the optimal schedule for broadcasting the nedia
content iwoOamalzabated by the scheduling server based upomCrhisozscage
pattern. At bl ock 630, the nedia content is broadcast. At bl ock 640, the
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architecture or Jmanner of 6 WO 03é024105 PCT/U§02/2 099 ugtgggpnnecting
the conpondHelshaYs ISrE fOGRNENTS O B RAPR BIOTSOMPR AT 182 %Oqtﬁruég W P8vention. It
will also be %pﬁregiated that network conputers and ot her data processing
systens VPER "EPE ewer conponents or perhaps nore conponents may al so be

used with the present invention. 5 [00271 As_sho in Figure 7, the
conput e 8 7dm 7o%shoyiie Kiguse 5 theiompyter %Ysﬁ}i’t@hﬁﬁ\{g]&é?stgwgowaem i ncl udes
a bus 702 which is coupled to a_microprocessor 703 and a ROM 707 and

vol ati | e FOARACTONE SYRgMa nsBiHes st/ P4 @hﬁgwp%@.anrﬁeoprﬁcesserp@éeé%%or 703 is
coupled to cache nmenory 704 as shown in the exanmple of Figure 7. The bus
702 i nt erkOMnddaad voladle Rpgd 78t andegioponistitesnaneyy /e r TheHRicoPL9eesseit er connect s
t hese conponents 10 703, 704, 705, and 706 to a display controller and

di spl ay deifBdecoppld imepchompapiyRé pashowy dny the example pf EHeujerp e Sug B3t (1/ 0
devi ces which may be mice, keyboards, nodens, network interfaces, printers
and ot her idewiorestsiiksise Mariue coppanenthoaptherrng plso antercommpess these cogpariesss may
al so include an interface or other device to inplement a backchannel for
comrunl®at703n7He7Weeml ¢6ite ndisdiey cedrollaGnd digpley Hexdesl 108 gné torpeeiphetd 0.
Typical ly, the 15 input/output devices 710 are coupled to the system
t hr ough i nfsuicéowtiped inpwritutpot (1) sleiG8 . whichmaria mige,deytagisiraddemspadcast
receiver 711 nay be connected to bus 702 to tune to

network interfaces, printers and other devices which are well known in the art. The I/O

devices may also include an interface or other device to implement a backchannel for

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 non-volatile 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



broadcast channel s and receive nedia content. The volatile RAM 705 is
typically inplenmented as dynam ¢ RAM (DRAM whi ch requires power

cont i nualwg oBf24apdler to refresh or maintain the data in rog/usenpoy? The
non-vol atile nenory 706 is typically a 20 magnetic hard drive or a magnetic
optical drive qr optical .drive or DVD, RAM ar . .ot h f menory
syst ens MF@ﬂte%%%ﬁfﬁ%e%f%hea\?élﬁlelg"fof%s?orﬁ%evgg?lc?gv i rlrst)(f/oélgf’e?i Irt(yotlri;{?? Eﬁg system
Typically, the . non-volatile notry wi.ll also be .a rapndom ac S menory

al t hough™ tMPEsIE HEEm !t akﬁ%hraegﬁ?wﬁ%i“i“%rfﬁ é‘tf:hé‘s?“boﬂ%%r Eﬁ‘&?‘eﬁﬁfeéﬁﬁ%en- vol atile
menory 706 _is a,_ local device coupled directly t he.rest of the

cormponent sThePvE A may ‘&CI}HS%?:QS’S‘E i“i?égé‘ifgst ©Rpecied t‘g %ac&iofher @éou%ﬁ?réo@is ated that

t he present invention gng;/ utilize a non-vol at'ble r%m)ry E\%Ch is 7 W

03/ 024105 Piders esyirDes oal/onadapiera as 1SvRcAV S Ppdpedr- 0 ooh cnBodmitiitor k st or age
device which is coupled to the data processing s%/}stemthrou h_a network

i nt er f ace O epntiedery 09verdudesp USBrH nHersal Serig Bughadapteptor popdrofing i ncl ude

one or nore buses connected to each other through various bridges,

control | ergerighddtler adapters as is well known in the art. In one enbodi nent
the 5 1/0Ocontroller 709 includes a USB (Universal Serial Bus) adapter for
control | i ng028B Ipwill bhapparest frén gijesiription that 4speciiidircamesentripyantion s
description that aspects of the present invention mnay be enbodi ed, at

| east in paatbe duborird/ it leestdx putitimbhchitersxtoutabls infigictiensge.g.softvovar éhatThat i s,
the techniques may be carried out in a conputer systemor other data
processi ngisgisteemiq®s may besjpoets@it fne ¢onpusr sysEss@othes dah pwsesaing system

m croprocessor, executing sequences of instructions contained in a nenory,
such ar) RGihaspdnse woiksairbdessoRAM VA5, minmprocesa@t ¢eeutingsoquenced 61 instomtibie 704 or a
renote storage device. In various enbodi nents, hardwired circuitry may be
used i n cogvatair@l ilhmembly, SehbyBROR 707s volatdé RANS 7050 nonvpdletite membhye70pr esent
invention. Thus, the techniques are not limted to any specific

conbi nat i ogucld 7082k 8veriRe Stbfageliidvide. dmvhrious embodiments, hardwired circuitry may

be used in combination with software instructions to implement the present invention.
Thus, the techniques are not limited to any specific combination of hardware circuitry and

15  software nor to any particular source for the instructions executed by the data processing
system. In addition, throughout this description, various functions and operations are
described as being performed by or caused by software code to simplify description.
However, those skilled in the art will recognize what is meant by such expressions 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 fhe system to

25  perform the various methods of the present invention. As noted above, this executable
8



15 software nor to any particul ar source for the instructions executed by
the data processing system |In addition, throughout this description,

vari ous fwooBiopnss and operations are described as bei ng perfusona@oby or
caused by software code to sinplify description. However, those skilled in

the art wil] recogni ze what is neant suGh,. i i t he

funct i onsSHE&H "’Endfq?‘@ﬁ?aéfg SoF eidiﬂ Va8t I‘?[e%%sdlgcgu%@@ %érsd(%fg %sqg%g,él\&s Z@L as the

m cr oprocessor . 20 703, [0029] FEigure 8 0 X e . put er
Feadabl o heapaiIeHI Ol - GUAIPRRo Dh e Tt G e ool SR
according to one enbodi nent of the presept inventjon. he co r

readabl e pafEyase AYRT 4riA %Y & slowdn @%g%ﬁtogg’f’%e sé%?gte\faﬁylées\m?gﬁg ﬁne\(z/avﬁ1 ergrq lljttgogec ut ed

in the data processing system such as digital praocessin st em cause the
systemt oewmmﬁbbwft%xm&? velgidle Rt d §§ a‘%&‘?th? ﬂ@-gﬂ%@%’ﬁf«mP&v@ﬁ 19N, As noted
above, this executable 8 WD 03/024105 PCT/US02/ 26099 software and data
may beS st embetlimanty B wserepplicatiens 8§03 senieeRgorEare aRplisHions A 707, t he
volatile RAM 705, the non-volatile nmenory 706 and/ or the cache, 704.
Portions efecutiigon tho¢anaies Sesti Gvchog gy %%9”5@51% ernbigation CRAYPISHENSE t hese
storage devices. The nedia 801 for exanple may be primarily the volatile
RAM 705 anpplichitomanknteote v bromsenapplicatien, iopa bigadeas; tigiedeeibadnipfomppion, ser
applications 803 represent software applications, which are executing on

t he conputgplicajst din oparatmgaystem 807 thelyrlescbe OpengFiappire seftwasnd by WiCk pr eadsheet
application, an Internet web browser application, or a broadcast tine

f eedback inffy @k BREddAN the ROM 70 AbddnadeTlmgo BPAM 703 aifocyst dhe BOGWESlledes t he
Qpen Firmvare software 815 which may be stored in the ROM 707 and | oaded

into ROM ZOBwat afDiRidwhie stdib @albas niviatte ssfratre whirhgofidratey the hardwiras@igar e st at e
value 811 is the software which generates the hardware state value. The

ker nel coqgu809Phd IRRieR SR 189 tdpeestirs the keraél of ke oppretiat systgmswd perferaind  per f or ns
nuner ous tasks. The virtual nmenory nanager software 821 controls the
virtual meaREMus tasks. The virtual memory manager software 821 controls the virtual memory
process. This typically involves maintaining a map of page data which represents the state
of data in all the virtual memory which includes the physical RAM such as volatile 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 virtual memory manager software will be performing
conventional virtual memory processes as is known in the art. The power manager
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 operating
system software 817 performs the conventional functions of a disk operating system. This
typically includes controlling 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.
9



process. This typically involves maintaining a map of page data which

represents the state of data in all the virtual nenory which includes the
physi cal WaMBs2ahs as vol atile RAM 15 705 and a portion of pPChasnomoyol atil e
menory 706 which has been designated as part of the virtual nmenory of the

t T irtyal. t 1] i :
convent i opll;  Hs RERGFy TP A B R el e PR RR PP e
ft 819 hj th A A i ti h
as not | fyFiggresapricast st Reragtipdiy e Mgl IR AR o' (0 e

power consunptjon state of t 20 system The software na | so nonitor the
state of ar%%&tr@?resﬁﬁff@&@egﬁdﬁe‘?@ﬁﬂa ﬁ%nec\?ﬁgﬁyﬁgpra\é\%‘eﬁ eclln}é/eﬁ]t%oﬁ)'ower exi sts
to continue to operate and di splays alerts, tg t.he gser. in%inrc%;ig t he
status of [Q03&] bat'® deyorssRing Wé‘“g‘m\%@?’t § Y grdiop flag heem d3eiiber VIR RICHE
operating systemsoftware 817 perforns t{;e co vegti onal f nf%:t .ons of a

di sk oper & spagifis gxenaplery prbedimensytherept. It wHkbe fyldentd ﬁtvf‘%?qsi"l"f’él % %Bper at i on
of a hard disk drive which in many exanples is 25 the non-vql atile nmenory
706 whi chmaabe exnda thezete withquh fepatiing fipmy the bropder geifiband S&OHQRE(]&%’BVF““@ WD

03/ 024105 PCT/ US02/ 26099 [0030] It wi|l be further appreciated that the

i nstruct i enset fasrie geafoBelving cleis. Bhe enesificafionpng dragdngs 285, %ﬁcerdﬁwf fekfuired to
be perforned in the order illustrated, and that all the processing

r epr esent ecpabigd ithan Blugsikize sease rafber than aresEeieES§nS€o practice the invention.
[0031] In the foregoing specification, the invention has been descri bed
with reference 5 to specific exenplary enbodi nents thereof. It will be
evi dent that various nodifications nay be nade thereto wi thout departing
fromthe broader spirit and scope of the invention as set forth in the
follow ng clainms. The specification and drawi ngs are, accordingly, to be
regarded in an illustrative sense rather than a restrictive sense. 10 WO
03/ 024105 PCT/ US02/ 26099
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CLAIMS What is clainmed is: 1. A nethod conprising: recording a usage
pattern of an el ectronic nedia device; comunicating the usage pattern to
a schedulwogsssriver; and 5 receiving nmedia content duringPaTise®24eed i od
sel ected by the scheduling server based upon the usage pattern. 2. The
met hod of claim1, further conprising storing the nmedia content for use by
the el ectroni copRgpg device. % 3. The nmethod of claim1, wherein the
recording is conprised of recording at 10 | east one of the group

consi sting of : wiayisefaih&ris: time of use; and elapsed tinme of use. 4. The
met hod of claim 1, wherein the usage pattern conprises a pattern of 15
interaction by a user with the electronic nedia device. 5. The nethod of
claim4, wherein the pattern aof interaction conprises at |east one of the
group consistihg ofA“?%li‘C}‘iiict‘?ﬁlpflﬂEg:el ectroni c nedi a device on or off;

adj usting the channgl fr . t ; NieGicdredi a device; 20
adj usting the voIuﬁgm3gﬁ§ﬁé8%#g%@¥%§€%“%§1?gg gg%ceﬁcénd recordi ng data

with the el ectroni CodiRginfoaY ie@sag batdih 3 QB4R REEHUS02/ 26099 6. The
met hod of claim4, wherein an interaction of the user with the
5 receiving media content during a time period selected by the scheduling

server based upon the usage pattern.

2. The method of claim 1, further comprising storing the media content for

use by the electronic media device.

3. The method of claim 1, wherein the recording is comprised of recording at
10  least one of the group consisting of:

day of use;

time of use; and

elapsed time of use.

4. The method of claim 1, wherein the usage pattern comprises a pattern of

15  interaction by a user with the electronic media device.

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;
20 adjusting the volume of the electronic media device; and

recording data with the electronic media device.

11



el ectronic nedia device is not communicated to the scheduling server if a
duration of tine between the interaction and an i mredi ately previous

i nteract iwpoanzgetls a pre-defined duration. 5 5 7. The merhmsd2/adfooz] ai m 1,
wherein the tinme period selected by the scheduling server is a tine period
cal cul ated by the scheduling server to have a pre-defined |ikelihood that

the client devigce '%h@metﬂaaloﬁaaitﬂﬁmvhl@ﬁéupanqﬁ@facﬁ&l SRSV ewHIeRk - t i me
br oadcast media content. 8. The met hod of claiml1l, wherein the electronic

medi a devi éectiofic heddecdeeide islidt &dmmmdsmdgo tdigclednkiigsteivegifafduratiod @ltend si on
(TV); an audio receiver; and a digital processing system 9. The nethod of
claim1, fbatvésartheciaiemction aigl qyumgieg@tebmewmg@elp%ttwweﬂmple -d¢Bnedas been
recor ded a ter the usage pattern has been communicated to the schedul ing
server. ratRypt hod conprising: receiving a usage pattern of an
electroylc medi a device at a scheduling server; and calculating in the
schedul i ng server an optinmal schedul e for broadcasting 20 nedia content

based upon the wsagghpaettREds clditn 1, MereiBthOQthe gén@d Rieled By tHe WeHebEling

conpri sing broadcasting the nedia content. WO 03/ 024105 PCT/ US02/ 26099

12. The netehedisaftind iriod talculutae bptha sthedulimgisemel to dateedut-eeltmdpikéldesd a ti nme
that the client device is not being used by a user to receive real-time broadcast media

content.

8. The method of claim 1, wherein the electronic media device is selected
10  from the group consisting of:
a television (TV);
an audio receiver; and

a digital processing system.

9. The method of claim 1, further comprising purging the usage pattern that

15  has been recorded after the usage pattern has been communicated to the scheduling server.

10. A method comprising:
receiving a usage pattern of an electronic media device at a scheduling
server; and
calculating in the scheduling server an optimal schedule for broadcasting

20 media content based upon the usage pattern.

11.  The method of claim 10, further comprising broadcasting the media

content.

12



period having a pre-defined |ikelihood of a receiving device

comuni catively coupled to the electronic nedia device being able to
recei ve twe ogizlites content. 13. The nethod of claim 10, whecgusor/m®o9

el ectronic nedia device is selected 5 fromthe group consisting of a
television (TV); an audio receiver; and a digital processing system 14.

The method of ¢ al “Ii%%%ﬁ&af&f@ﬁgnqe,fm{e&aﬁ g oﬁﬁlrgglis&&dme@mﬁm@aa&ret ern at the

schedul i ng serveér. A et hod conpri sing: recordi ng a usage pattern of
an el ectr Qgiigd MRMza preyd R likRBBASH atdiifs dehize usagenipatverooupled @
scheduling server; receiving the usage pattern at the scheduling server;
cal cul at i nig dlevtibhie nediacldvibé bansablatorecgive detnedid costeRedul e for  broadcasti ng
medi a content based upon the usage pattern; and 15 receiving nedia content
during a time period selected by the scheduling server based upon the
usage pattern.  16. The t of .cl al m. ] -1 Sii Jygoadcasti ng
the nedi a contlént ,il' l?gg?#;&dﬁbat“ﬂc}g’ @%eq%%gﬁeﬁieﬁéﬁfuﬁﬁggwliﬁhp% sidng storing
the usage erNuftodsREne 9© scheduling server. 13 WO 03/024105

PCT/US%Z/ %%g% g%@? %ﬁe ﬂ%thod of claim 15, further conprising storing the
medi a content for usrlebisidntEVEI ectroni c nedi a devi ce.

an audio receiver; and

a digital processing system.

14.  The method of claim 10, further comprising storing the usage pattern at the

scheduling server.

15. A method comprising:

10 recording a usage pattern of an electronic media device;
communicating the usage pattern to a scheduling server;
receiving the usage pattern at the scheduling server;

calculating in the scheduling server an optimal schedule for

broadcasting media content based upon the usage pattern; and

15 receiving media content during a time period selected by the scheduling

server based upon the usage pattern.

16.  The method of claim 15, further comprising broadcasting the media

content.

17.  The method of claim 15, further comprising storing the usage pattern at the

20  scheduling server.

13



19. An apparatus conprising: a client device conmmunicatively coupled to an
el ectronic nedia device to 5 record a usage pattern of the electronic

medi a dewoa3sjbg1es user and to communi cate the usage patt @CH/US02/26099
scheduling server; and the scheduling server communicatively coupled to the
client device to receive the usage pattern fromthe client device, and to
cal cul ate an opf i mefy SEARAWEBlaflis, f%l%@&ﬁ&lsh%&tdmgﬂ@rﬁéﬂﬁtt@mentﬁrthe client
devi ce based upon the usage pattern The apparatus of claim 19,
further cosgtyithé Bigcteoniafkdde devradcast device communicatively coupled to the
schedul i ng server to broadcast the nedia content to the client device. 21.
The apparatus of claim 20, wherein the nedia broadcast device is a
conmponent of the schedulin % server. 15 15 22. The apparatus of claim 19,
further conpri §9:ng an ﬁ%’&faal §P‘8P‘ii§j%g device communicatively coupled to the
oLl en device Lo St Rk BILA aRRL IR flan R R dtORAERaLRL b or usage

by the electronic rre eV|ce ar at us o clarm 22, wherein the
medi a st oragR Ajﬁ‘s\ég&ﬁ‘a‘cﬂeﬁl oA theCRIRONE Media detibeebycd iserdnddevdrg@uniafe th20 24. The
apparatus of claim19, wherein the electronic nedia device is selected
fromthe gsayepattansd esschasdylmgseaveteahéw sion (TV); 14 WD 03/024105

PCT/ US02/ 26099

the scheduling server communicatively coupled to the client device to
receive the usage pattern from the client device, and to calculate an optimal schedule for

broadcasting media content to the client device based upon the usage pattern.

10
10 20.  The apparatus of claim 19, further comprising a media broadcast device
communicatively coupled to the scheduling server to broadcast the media content to the
client device.
21.  The apparatus of claim 20, wherein the media broadcast device is a
component of the scheduling server.
15
15 22.  The apparatus of claim 19, further comprising a media storage device
communicatively coupled to the client device to store media content that has been
broadcasted for usage by the electronic media device.
23.  The apparatus of claim 22, wherein the media storage device is a
component of the client device.
20
20 24.  The apparatus of claim 19, wherein the electronic media device is selected

from the group consisting of:

a television (TV);
14



an audio receiver; and a digital processing system 25. The apparatus of
claim19, further conprising a backchannel for communication between the
client dewpDw®g/oanads t he scheduling server. 5 5 26. The app&catuss2/afoor! ai m
25, wherein the backchannel is inplenented by at |east one of the group
consi sting of. an anal og nodem a digital nodem and a DOCSI S cabl e nodem
10 10 27. The apparat.us: LM 19, wherein the optiml schedul e conprises
atime period havfﬁﬁMgpg%§5%§ ?%ed | i kel i hood of the client device being
able to receive the nediaigiebfib@ssing ¥8emThe apparatus of claim 19, wherein
the client device is a set-top box. 29. A machi ne-readabl e medi um havi ng
stored thereon a plurality of instructions, which if executed by a

machi ne, cause the machine to perfaqr nethod c rising: recording a
usage pattern &F anT@l@E%rﬁtﬁﬁi’f&?%dgatr‘PHEViCB‘é‘?“S‘%ﬁ%ﬁfhfﬁw goé the usage
pattern to a schedul.i server . .an I Vi . l.a.content during a tinme
period seF¥BPLRCH{PbERveET S&ﬁ?Fﬁgﬂ%é@§§§S¥‘gggﬁﬁﬁg%ﬁ t he usage pattern. 30.
The maghi ne-readabl e nmedi um of claim 29, wherein the nmethod further

conprises storing the nmedia content for use by the electronic nmedia device.
15 5 26.  The apparatus of claim 25, wherein the backchannel is implemented by at

least one of the group consisting of:
an analog modem;
a digital modem; and
a DOCSIS cable modem.

10

10 27.  The apparatus of claim 19, wherein the optimal schedule comprises a time
period having a pre-deﬁned likelihood of the client device being able to receive the media

content.
28.  The apparatus of claim 19, wherein the client device is a set-top box.

29. 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;

communicating the usage pattern to a scheduling server; and
receiving media content during a time period selected by the scheduling server

based upon the usage pattern.

30. The machine-readable medium of claim 29, wherein the method further

comprises storing the media content for use by the electronic media device.
15



WO 03/ 024105 PCT/ US02/ 26099 31. The nachi ne-readabl e nedi um of clai m 29,
wherein the nethod further conprises purging the usage pattern that has
been recowoadoafiber the usage pattern has been communi caPed/usSo2/240e9
schedul i ng server. 32. A machi ne-readabl e medi um having stored thereon a
plurality of instructions, which if executed by a machi ne, cause the

machi ne to per{or mg,. MBLEAL e AMIPRERIMGE cIRBESY, WhikiPtht 5RE6d Radber n of an
el ectronic nmedi a device at a scheduling server; and calculating in the

schedul i ngysRlsvepuraing GRtusaR| pasaheduhs btarreturdaidtiastht nsgepaties hasont ent  based
upon the usage pattern. 33. The machi ne-readabl e nedi um of cl ai m 32,
wher ei n t beenwemhwmdichied tohibe schedulipeisges. br oadcasting the nedia content.. 34.
The machi ne-readabl e nedi um of claim 32, wherein the nmethod further
conprises storing the usage pattern at the scheduling server. 35. A system

conprising: 5 .?LggB%d§g¥k%&*&gggﬁpéﬁﬁﬁ%¥§%%%ﬁ§#§%?§hﬁgﬁggfeIectronic

nmedi a device t usage oni ¢ nedi a device by a

user and tQ:-CORRUNLEAMLelcBRedBRHRactR] ER6d hE adhifehigltibinngmembyer ; and the
schedul i ng server comuni catively coupled to the client device to receive

the usageomgisigrn fromthe client device, and to cal culate an optinal
schedul e for broadcasting 10 nedia content to the client device based upon
the usage pat t¥seeiving@ usapR@atsys pean edctrenigmediggevieg ftariehedi g Fives Al a nedi a

TR TGRSR MRS R

br oadcast the

content based upon the usage pattern.

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

comprises broadcasting the media content..

34, The machine-readable medium of claim 32, wherein the method further

comprises storing the usage pattern at the scheduling server.

35. A system comprising:

5 a client device communicatively coupled to an electronic media device to record a
usage pattern of the electronic media device by a user and to communicate the usage
pattern to a scheduling server; and

the scheduling server communicatively coupled to the client device to receive the
usage pattern from the client device, and to calculate an optimal schedule for broadcasting

10  media content to the client device based upon the usage pattern.

36.  The system of claim 35, further comprising a media broadcast device
communicatively coupled to the scheduling server to broadcast the media content to the

client device.
16



WO 03/ 024105 PCT/ US02/ 26099 37. The system of claim 35, further conprising
a nedi a storage device communi catively coupled to the client device to
store nedwea osontient that has been broadcasted for usage IpgTtUse2/zdoextrronic
medi a device. 38. A systemconprising: 5 a processing unit: a nmenory
coupled to the processing unit through a bus; and a tuner contention

f eedback inforﬁptiqmegﬂﬁgygfggmjQgﬁQ%QQ%géﬂgﬁgggk@ﬁS&ﬁ@@k&hag menory by the

processing unit to record and conmuni cate a usage pattern of an electronic
nmedi a deva&&nhﬂc@ivslghaﬂuéd B ghsakurleviaat soe medieicugentiidit basdwset ent during a
time period 10 sel ected by the scheduling server based upon the usage
pattern. Bfadchkied &y ssagmbpthecllegironigedipideyied. n t he el ectronic nedia device is
selected fromthe group consisting of a television (TV); an audio
receiver; and 15 a digital processing system 40. The system of clai m 38,

further conprigjng ke | .interface for conmunication between the
client device %%d fﬁggg%h%%ﬂﬁgﬁ"‘server over a backchannel . 17

5 a processing unit:
a memory coupled to the processing unit through a bus; and
a tuner contention feedback information communication process executed from the
memory by the processing unit to record and communicate a usage pattern of an electronic
media device to a scheduling server and to receive media content during a time period

10  selected by the scheduling server based upon the usage pattern.

39,  The system of claim 38, wherein the electronic media device is selected

from the group consisting of:
a television (TV);
an audio receiver; and

15 a digital processing system.

40.  The system of claim 38, further comprising a backchannel interface for

communication between the client device and the scheduling server over a backchannel.
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