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SERVER-BASED PROGRAM RECORDING SCHEDULING

FIELD OF THE INVENTION
[0001] Embodiments of the invention generally relate to digital video recorders
(DVRs). Embodiments of the invention relale more specifically to techniques for
scheduling and coordinating the recordings of upcoming televised programs using the
processing power of a server that is located remotely from the DVR that will actually be

recording those programs.

BACKGROUND
[0002] ‘The approaches described in this section could be pursued, but are not
necessarily approaches that have been previously conceived or pursued. Therefore,
unless otherwise indicated herein, the approaches described in this section are not prior
art to the claims in this application and are not admitted to be prior art by inclusion in
this section.
[0003] Sophisticated, modern DVRs are capable of scheduling the recordings of
programs that are to be televised some time in the future. If a DVR user is interested in
recording all episodes of a televised series, then the DVR user can instruct his DVR to
get a “season pass” for that series. In response to such an instruction, the DVR
automatically determines, from electronic programming guide (“EPG”) data, times at
which episodes of that series are going to be televised in the future. Usually, whenever
an episode of the selected series is about to be broadcasted, the DVR automatically tunes
to the channel on which the episode is going to be broadcasted and records that episode
on the DVR’s hard disk drive. For as long as the recorded episode remains on the
DVR’s hard disk drive, the DVR's user can instruct the DVR to replay the episode to the
user’s television. Conveniently, this allows the DVR user to watch programs in which
the user is interested at times other than those program’s broadcasting times. The DVR
user does not even need to know, beforehand, the exact times at which those programs
are going to be broadcasted.
[0004] As used herein, a “program” is any content, visual and/or audible, that is
presented through a television’s display and/or speakers. For exaniple, a program might
be an episode of a multi-episode series, a movie, a sporting event, or a news presentation,
although this is not an exclusive list of “programs.” When a DVR schedules a program

for future recording, the DVR attempts to add the program to a “to do” list that the DVR
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1111 I selected program from (or refrains from adding the non-selected program to) the DVR’s

“to do” list. If there are multiple episodes of a series to which the non-selected program
belongs, then the DVR may give the DVR user the option of scheduling the recording of
all episodes of the series that do not conflict with programs that are already on the “to
do” list.

[0007] In order to provide this option, a DVR may maintain a “priority list” that
contains multiple “season passes” that the DVR user has selected. Each “season pass”
represents a series whose episodes the DVR user would like the DVR to record
automatically. The “season passes” in the “priority list” are maintained in ranked order.
If the recording of a program from one ““season pass” conflicts with the recording of a
program from another “season pass,” then the DVR places the program from the higher-
ranked “season pass” on the DVR’s “to do” list, and refrains from placing the program
from the lower-ranked “season pass” on the DVR’s “to do” list.

[0008] A DVR user may instruct the DVR to change the rankings of “season passes”
that are in the DVR’s “priority list.” Such a change can occur in response to the DVR
user’s addition of a new “season pass™ to the “priority list,” for example. When “season
passes” are re-ranked, for whatever reason, the DVR responsively re-determines which

programs ought to be on the “to do” list. The re-ranking of “season passes” in the
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“priority list” will often cause the DVR to remove some programs from the “to do” list
and add other programs to the “to do™ list. This can be a computationally intensive task.
If a DVR does not have significant processing resources, then this task can occupy the
DVR for a significant period of time—during which the DVR might not be able to
perform certain other tasks. However, if the DVR is constructed with significant
processing resources, then the monetary expense of the DVR may increase significantly,
making the DVR less attractive to potential DVR purchasers. Additionally, if the DVR
is part of a set-top box that performs many functions, then the set-top box might only

allow the DVR part to utilize a small fraction of the set-top box’s processing resources.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] The present invention is illustrated by way of example, and not by way of
limitation, in the figures of the accompanying drawings and in which like reference
numerals refer to similar elements and in which:
[0010] FIG. 1 is a block diagram that illustrates an example of a system in which an
embodiment of the invention may be implemented;
[0011] FIG. 2 is a flow diagram that illustrates an example of a technique for
generating a “to do” list of scheduled program recordings at a server on behalf of a DVR,
according to an embodiment of the invention;
[0012] FIG. 3 is a block diagram that shows an example of the internal structure and
operation of a DVR, according to an embodiment of the invention; and
[0013] HIG. 4 is a block diagram that illustrates a digital video recorder upon which

an embodiment may be implemented.

DETAILED DESCRIPTION

[0014] A method and apparatus for scheduling the recording of upcoming programs
is described. In the following description, for the purposes of explanation, numerous
specific details are set forth in order to provide a thorough understanding of the present
invention. It will be apparent, however, to one skilled in the art that the present
invention may be practiced without these specific details. In other instances, well-known
structures and devices are shown in block diagram form in order to avoid unnecessarily
obscuring the present invention.
[0015] Embodiments are described herein according to the following outline;

1.0 General Overview

2.0 DVR Overview



*@0001* nmaintains wthin the DVR s own storage nmechani snms. \Wenever a

programon the DVR s "to do" list is broadcasted, the DVR automatically
records that program [0005] However, before the DVR adds a programto the
DVR's "10 ¢Qy 2dhbsstrs7et N€ DVR PCT/US2008/082268

3.0  Scheduling Recordings of Programs at a Server on Behalf of a
DVR
40 Implementation Mechanisms—Hardware Overview

5.0 Extensions and Alternatives

1.0  GENERAL OVERVIEW

[0016]  The needs identified in the foregoing Background, and other needs and
objects that will become apparent for the following description, are achieved in the
present invention, which comprises, in one aspect, a method whereby a server that is
located remotely from a DVR schedules the recording of upcoming programs on behalf
of the DVR, so that the DVR is spared the computational burden of scheduling those
recordings.

[0017] According to one embodiment of the invention, a DVR sends, over the
Internet, to a server that is located remotely from the DVR, information that indicates a
single program, a set of programs, and/or multi-episode series that the DVR user has
instructed the DVR to record in the future. The information also may indicate a ranking
of the programs and/or series in the set relative to each other; such a ranking may be
previously specified by the DVR user and stored on the DVR’s hard disk drive. In
response to receiving the information from the DVR, the server determines a “to do” list
of programs that the DVR should record as those programs are broadcasted in the future.
The “to do” list indicates, among potentially other information, (a) the channels to which
the DVR should tune and (b) the dates and times at which the DVR should tune to those
channels in order to record the programs in the “to do” list. After determining the “to
do” list for the DVR, the server sends the “to do” list back to the DVR over the Internet.
The DVR receives the “to do” list over the Internet from the server and stores the “to do”
list on the DVR’s hard disk drive. As the programs on the “to do” list are broadcasted,
the DVR automatically records those programs at the list-specified dates and times and
on the list-specified channels. The DVR stores those programs on the DVR’s hard disk
drive for later viewing by the DVR user.

[0018] In one embodiment of the invention, in determining the “to do” list for the
DVR, the server determines whether two or more programs that the DVR user wanted (o
record are going to be broadcasted during time intervals that at least partially overlap—in
other words, the server determines whether two or more such programs’ broadcasts

conflict. In one embodiment of the invention, in response to determining that two or
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the inventio
[0020 In one embodlment of the invention, a server as discussed above receives

information from multiple separate DVRs, which may be located remotely from both the
server and from each other, over the Internet. The DVRs from which the server receives

such information may be owned by different people and reside in different houses. For



[0011]FIG 2 is a flow diagramthat illustrates an exanple of a technique
for generating a "to do" list of scheduled programrecordings at a server
on behalf of a DVR, according to an enbodi nent of the invention; [0012] FIG
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operation of a ccording to an enbodi nent of the invention; and
[0013]FIG 4 is a block diagramthat illustrates a digital video recorder
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obscuring the present invention.” [0015] Enbodi ments are described herein
accordi ng to deraningpifiginn¢e eUitlisis e differapENBF-alheoprprserdy e R R &9 ew WO
2010/ 027376 PG HQ2RH B Q&2 ®8s determined for that DVR (e.g., in the manner discussed

above). Those DVRs use the received “to do” lists to tune to the appropriate channels at

the appropriate times in order to record, automatically, programs whose recordings are

desired by the users of those DVRs. Thus, in one embodiment of the invention, the

computing power of a single server may be utilized in a shared fashion (e.g., by taking

turns) by multiple separate DVRs.

[0021] As a result of the foregoing techniques, in one embodiment of the invention,

DVRs can be constructed with fewer processing resources. This cheaper construction

makes possible a reduction in cost and price of the DVRs, making the DVRs more

attractive to potential purchasers of those DVRs. In contrast, the server discussed above

may be implemented as a more powerful computer with processing resources that allow

the server to perform scheduling tasks rapidly on behalf of the DVRs.

[0022] In other aspects, embodiments of the invention enconipass a computer

apparatus and a computer-readable storage medium configured to carry out the foregoing

technique. For example, in one embodiment of the invention, a computer-readable

medium stores code that instructs a server, as described above, to perform the server’s

operations described above. For another example, in one embodiment of the invention, a

computer-readable medium stores code that instructs a DVR to interact with a server in

the manner described above.

20 DVR OVERVIEW

[0023] FIG. 3 is a block diagram that shows an example of the internal structure and
operation of a DVR, according to an embodiment of the invention. In an embodiment,
DVR 302 generally comprises a plurality of components, signified by Signal Converter
354, that are necessary to digitize an analog television signal and convert it into a digital
data stream or accept a digital data stream. An example of the internal structure and
operation of a DVR is further described in U.S. Patent No. 6,233,389.

[0024] DVR 302 receives broadcast signals from an antenna, from a cable TV

system, satellite receiver, etc., via input 352A. Input 352A may comprise a plurality of



3. 0Schedul i ng Recordings of Prograns at a Server on Behalf of a DVR

4. 0l npl enent ati on Mechani sns- Har dwar e Overvi ew 5. OExt ensi ons and

Al ternatives 1.0 GENERAL OVERVI EW [ 0016] The needs identified in the

foregoi ng Baskdseusd. and other needs and objects that wetlhsheGRIRsapPParent
for the follow ng description, are achieved in the present 1nvention, which
conprises, in one aspect, a nethod whereby a server that is |ocated
renotely froma DVR schedul es the recordi ng of upcom ng prograns on behal f

of the DVR, so that %p c ",tBUtat' onal &Lérden of

schedul i ng t HBYBS ?]8‘3: 6‘5 U 7Y R E%rl“ t?\gc e enEsHhent of the

i nvention, a divRasansls, Fmeeetm;tldna Tviihgn sedam reeeivad b;einmeSIAnatay take thocat ed
e o o LB LR85 Bl LB 2 e
the DVR to rewophant hrOtlcﬂvestfsutlajr Eor atrwéeruemrmlmﬂ‘Vonpl&Ftse@mrfaylvpﬁw iBpitte a
ch a r anki 1R B B BB 1”0
the DVR s hardDigitd Brepdeagederyiees Ké@ﬁ&ﬁ%‘é@“&)“&%‘@g@f%/Hb‘at“ﬁ%TFlﬁ‘f"t’j?‘lmt| on from
the DVR, the Sigidwas cd.«atnﬁtea'(mmompmnmgnat |m;s @Sspfneg\rta@&mtﬂaaetd onhe DVR

shoul d record_a r Le DI adc m t The "to do"
list indicat eé 3%{?150 ﬁ%ﬁ%ufes RHE rouﬁ an[h?‘ %85#eranc§ﬂannel s to
which the DVFNIBE@ZHdartspmes astdnc(atiyfot foemagidrteake Qligldll datawﬂsaratfromecﬁvt he DVR
shoul d tune t v”r&li pg 1R LERAL Bt RLQPIAE i n the "to
do" Ilist. Aftsg?ltcgg%g?l%gg%ﬁiﬁﬁ 4 \Q " F%as t?or °t et DVR, the server sends
the "to do" |Rregramgigkheeply @‘eﬂ)ﬁlﬂ%ver the Internet. The DVR receives the
"to do" list [0V t fh MPEG2N ks Kgﬁ@mttph& sﬁﬁbﬁﬁﬁluﬁﬂﬁﬁﬂgﬁhﬂ% hbeamel 0 do” i st

on the DVR s hard di sk drjve. rans on t st are
br oadcast od. THECHLRE BHATHEERN o sELROS oS8 S datrsna 34
l'i st-speci fi ednedad ©fart@ithr pnogﬂast 1ﬁ1ld1a@ﬂbl JfeReacks aﬁstpecsma\mm(edreﬁﬂﬁamnﬂhs The DVR

stores those prograns. 0 [l i.ew ng by t he
DR user [ o0 B PhiRrs R ARt o bl Al ARkoifY Sp "0
do" i st for etnh@leﬂ)mtbatlméaré\él?%fondetuenmemaste\mle@ hmlraUtlmn@riemp@ thatogr ans

that the DVR tﬁéﬁ:flla}?{@é}to?ﬁxefs&t&@&%Qvaﬁ{ &hgw'tt{égugtn% W ohbRadaRGHRMoHUr i ng time

intervals that at |least partially overlap-in her words, the server
det er m nes whB®HEMadgted intorhe serdepd hlapkingipigrra! (V@rl)dﬁérb‘fat’ﬁtlgg E¥sierdléts | n one

enbﬁdl ment  of nuhiber dfgtéﬁdhfrd Piss; I'F)f\exlhﬁﬁﬁléQEé‘NoﬁlpAﬁl@ﬁc@.ﬁ Bidalag telbadxt stmlggrd nor e
such prograns casts conflj e server attenpts n ata, to
Find B oot or OIS BE SRSt et iabp gt e iy o b SEREITT 1 nose
prograns thatwilch the FCCanhdates the Us©6f aeaeaatmbtﬁer link fd@rclm@aﬂlccagtoa (0f) dndo pr ogr ans
conflict, then the server at er,.hroadcast. . of one of
the prograns (txﬁentj(% B RGN n@ﬁsgé ¢ |Seat5e efocteﬁat’ mBUt3 A (F Sregéod%ast t hat
conflicts wi tmhqrhwdtdcmdfdhcstlgr@ts htichbeeotiﬂe/ﬁrepw@gna/tﬁw pmte datap‘h@gﬂlam will be
broadcast ed a[bO 't 'l@c@rdﬂkMoﬂﬁl@@BO g@&r@ssth@ﬂg({rﬂ'ﬁ &dtmamgggt@pﬁgtﬂé l'y on

different channel's). In stuch an enbodi nent of The 1nvention, if the server
can find suchligitabdita stiepi an eeasseie Gioraze iy, tlénltlweby YrageF64M164B thatis t he DVR,

the non-confl de@%hé@go Méﬁaﬁgﬁ%@oﬂﬁe dtﬁlfél &Ht@ﬁl’feaiTBStbﬁgé hRASBUB Al bebmat i vel y,
in such an enbo

i ment the invention, if the server c ot fi
compl ete set BMNOHNE Vé’%f ifejstoyaes gevies Sk derddissy Soﬂiﬁé‘@ﬁegﬁﬁe iﬁﬁtex'teﬂ‘énﬁfﬁ user
want s t he DVRirive, USE &xténal nlemnry sfick, USBeRtethaliod afite priegnanokacadidst s t hat
irreconcilably confl.ct r he ser, ekect m t hat
or oupe . br oatraevegrS kel Hidr e ang RS aRY ol S RBR Tl o ogr ams
i n the group,35dcgoevds segmews oftthe dagasaeny cpmteorthmiataoneambmm aneualfég signmak he DVR.
The server adgy ddibaRhRAGATH i d ﬂecalﬁea)ﬁ%%uttdt%sogﬂmod BRI he other

broadcasts in th gr oup ternativel ver may instruct the DVR to
ask the DVR sS'SH’S'bIIS tlwe@ﬁ%%ansgﬂwéﬁl tQ\@%mBl maytaltprgathelygelayes a digital

signal to a TV set or video monitor. For example, DVR 302 may utilize a Digital Visual

Interface port (DVI) for sending digital signals to a TV via a DVI cable.



[0019] I n one enbodi ment of the invention, the server constructs the "to do"
list in a manner such that prograns that the DVR has al ready recorded and
stored on the DVR s hard disk drive can remain on the DVR s hard di sk drive
for the maxjguunpoessi bl e amount of time, or until "expipaf/iy@osiRbRs"
associated wth the recordings of those prograns are passed. For exanpl e,
in order to delay the tinme at which the DVR s hard drive wll becone so
full that at |east one recorded program needs to be deleted in order to

make room f or new rec rding of a particul ar t he server

attenpt to fi[rquqnd ¥ 34 Jasop Hg“det 6888“‘“T‘?‘§‘P“ I“é"‘"?’ fﬁ?‘]eth{ﬁ’r‘%thﬁl&‘&%& € of the
particul ar progran? &dﬂr&ﬁumcﬂtemﬂth Nemﬂs:mmvlayEthdﬁm épclesOOuTk,inigedy @adcast

but which wil]l, be broad aste t h f an Xpi date of
an already r ecdg)erI GEapr e lPlgsaem%%cﬁ!uﬁtFéeﬁe?ﬁﬁﬁé aydeﬁ ttegrate&rngom Wey Ward drive
to nake room sfudrthathhae qoepornedismigscobedtshevepar hougdlimz THsagrpble of Byfosmingct i ng a
l'at er broadcag! fQkidhd6r RAI dohpHhed! oy BEE@M the server can attenpt to

maxi m ze the anpunts of tine that recordings of prograns remain avail able
for view ng df038he mmmathergmbpdimeng DR YR-eseprallygempisiet PelyOfed prograns

are del eted fd’oﬂiﬂibﬁdﬂ@ nBaEArydb reteivd) edcordsté B afasfa 0@ pRYFack dlgmurtamgms dat es"

have passed 02 0 odi nmen nt|0 rver as

di scussed abo'{r/%i1 %@?Vegs?‘ﬁ‘fedrsﬁﬁﬁsdkcf?BW@Tefvﬁﬂpemé be?F%ﬁ" SUBURS™ whi ch may
be | ocated r elbmmeog/cafnnxamfé:rdigrtaltdae sippily @ranathel DVR o A APVR B0zmay ovede t he

I nternet. The, ! may be
owned by di ffé?gér?tﬁe I"é%gk g }rzgcg)ld g’%gﬁgrd{?%gée\égﬁﬁg%g 1&21&%%@%& such
DVR, the i nf oenpleybagk, sthrage Qrﬁf‘én%@r Vegordipgiejopeembadapant pfghe INNMLIPMdi cat es a set

of prograns %@éd&%ﬁ&'ﬁrbdu@&'@ﬂﬁ?sﬁ%%& e&ccb#@lﬁ%gt& lﬁ%d@y&&dhh%%{ofmﬁﬁ instructed
the DVR to record in the future. The informati on al so é_eln icate a

ranki ng of t HBYBHYYFAREeT AneH Biodusss fieams tatafrenceded peipe difet5o%5ch ot her .

For each DVR DécodarBbeRdecbdee the etraaais efic@d&l byeac@luciso At areamt ihatare itdsled ser ver

i Frerent o s oMl RatiheieRiu uf < het SaTEn RS BB DR 2 o
do" list t hat30|2hal dgrenenyptradealgt digival ded sigmls lISh)atEnDVRO(/E@Ogyp,lorBﬁS fone manner

di scussed aboy(er; gﬁ?@feor%?@ﬁacﬂ%ﬁh[et]ﬁuﬁl%ﬁrﬁ',s:éeﬂs to do" lists to tune to the
appropriate c hanhe approprirate ti in order to record,

aut omati cal | y[OO%?ﬂ ogrlapge th?é'@wflte@ RA0R gemmpnicags aith agerige piouiderswhish of t hose

DVRs. Thus, igoRi8 pRiERafiuiRitaaOfmitial ffVess uias i 1édﬂmtﬂld&i}esoower of a

singl e server be utilTized i n a shared fashion t aki ng turns)
by nultiple sséﬁéﬁ}éé‘f arp(ips; solbvoRrpgams, advedisppenty a’idhcéhef g%’@b%'yq‘itj‘ %% chni ques,
in one enbodimhsléDd’Rioha) opammhde@éndewmtreambepmdﬂertw pmfoed abbdmduewer
processing resour. Thi s~chea r A duction
in cost and prre fo(ge1 %Sunftﬁms [gﬂﬂsmu"p Loncb p‘ﬁ%nﬁm am‘ﬁe Setr {) Jie? fhzerg)otentl al
purchasers ofa sehos distDYR®N atohitesbme uoa@tlsfertdhte bstezremethe BVB@Q%SIedhta&@m may be

I npl enented a5,34d10i& upd%\&ﬁﬁ{é'ser@%@&é& $d M Jsbb SPr égsa% Rgedi&Sour ces that
allow the server to perform scheduling tasks rapidly on behalf of the DVRs.
[0022] I n other aspects, embodinments of the invention enconpass a conputer
apparatus ants @ CQUPHDRILING RIGIROINGS IR OEBAMBAAONBERVERGN BEGALFY out

t he foregoing tecran_r qﬁ& For exanple, in one enbodi nent of the invention, a
conput er - readabl e M stores code that instructs a server, as described
above, to per[0o3on t His. seranﬂdsckshagpmr @il gatckemekimgdofabgsan 16in waivht her
exanple, in ope of the inye Jredi um
stores code that %ion%g FrUe emve’ﬂs{?ﬂnfad b lql‘;lenqentted X %”P%oemc] &9?&\%{ E% manner
descri bed abolerne] (@, DVRs IMERVIaEWl[e@t@Z@AFNGD\CRsr196/’&1\11111)0‘&81@ ingdifgrent hat
shows an exa C

accor di ng ton@ﬂ&ng{)ﬁ%ﬁgachg&g}f’ r@{eg@fi(:qu\:}e—ﬁ;ﬁ?a & rllrptgﬁ{ax%ﬁt ggdlfr?r%s fﬁ)ll&%@h 302
general | y congihdrsddigong]lypralemglivsty, ‘eft?r?pmfr@rﬁf slienssi 1I9BAN ey twncsrﬂgnal
Converter 354DVR§11906A8N%ncﬂ&féﬁtﬁ@HMNtr&chlunglldﬁ@s &ReraidluRtbuti@heMivii@n si gnal
and convert it intg a data stream or accept a digital d ta stream

An exanpl e of“f‘ﬁelquséq“halpvgt FpAr N ped disets Sy NecPBRugratawisasTYes 14-u0d her
descri bed in lotetnet RAtagdybr fNme otheZddibdRBon dfGORAHDWRY. A0 freceiw@ks, kideadcast
signals froman antenna, froma cable TV



system satellite receiver, etc., via input 352A. |Input 352A may conprise a
plurality of tuning nodules that allow a plurality of signals to be

recei ved and recorded sinultaneously. For exanple, a TV input stream
received byyd BRib73R2A may take the formof a National Jefgylosd@est andards
Comm ttee (NTSC conpliant signal or a PAL conpliant broadcast signal. For
anot her exanple, a TV input streamreceived by input 352A may take a
digital formsuch as a Digital Satellite System (DSS) conpliant signal, a

Digital Broadcast Services |iant signal, or_ap Advanced

Tel evi si on St AFAEMHERSCHiTaFs ‘é‘é"’%‘%ﬁg?’ E%fﬁﬁ?’ie%fﬁt ﬁ’s‘?“@ﬁ%‘POd‘%"P‘BSS and ATSC
are based on 1ﬁteaﬁdﬁm5{sqa6AMnﬁ/bNdnmgOE’ANms.mlimpesﬂmféadaoﬂmpbﬂse(lm@ 2) and
MPEG- 2 Transpor.t he digital
data stream f?%ssagf%ove%%?gur ce ra @?met&}ﬂgoﬁoﬂg{)) and%[ ?nélésel?n\r)g?nhcgn

di sassenbl e tFretofal (IEP)s Srabamessagesimayche forogtiediia ExtansitieMakhp Lysigeseed si gnal .

[ 0025] An NPEQX%/IL)H%P&B%E @Héhtme@k&és rﬁé&%@fah&nﬁ%‘lﬁ hﬁlf&nﬂff%faﬂ{m in the sanme
broadcast channel with multiple video and audi o feeds and ‘grl vat e dat a.

| nput 352A tuﬁ@gag%f%ewﬁlq dapagenodigreaififiths inveptiRinR¥RS 1@ Nacts a specified
MPEG st r eam fdogifunlere 6@ RnBlothen Al #RICSSvet 2, MRKEzSd hamen, §ueh thaeexie@sll of the
system Anal o V signal.s are encoded int.o t using
separate vid '%’a‘gh@zgﬁgmr%“@%‘%‘&ﬁ?m§%ﬁu'f1ﬁ’é'fmtsq%g1?%PIV%PE&%g afq‘ﬁ% systemis
unawar e of hosarvehE)2s Tgehalqussaheaby BIVRG dan doniminizatt iwdth eachptheeandodil at ed int o
the vertical thﬁkﬁ Q%c&r”fn%ﬁ’e?%r (iﬁglogeﬁ?r;ytshpat&ngg@ga&- ¥ s%hgfp%: e' n a number of

st andard ways I can cast t ext Standard

(NABTS) may blémgééﬁ g Wrﬂeﬁjl’%i?fé ApplicgrioalariarNG he/82G8t oithof| whighagnt an NTSC
si gnal , whi chyhRGibsGre TR RS tyereMda®@ 16 all%uﬁ!%gegaé ﬂﬂo%hﬁ[y didcRged Or cl osed
caption (CC and ext ended data services Such signals are decoded by

i nput 352A antlfi’reb‘éssed to the other nodules as if the signals had been

del i vered vi g0651] MPEn? jBAMNIMmEy bedidere&maedt. de{u@&ZG]nRempld,lvlagonul e 360
records the i sileam on at

| east one st oogageemﬁég% Y E%?erson?‘qxo'aplgers é‘f% acalclalp@%ﬁ,&faﬁ%% kfpﬁ > s desi gned
to retai n segreenhd drgitaltaBmtmsgartdajr otliatt@vnstsr &¥ainbr@tser apgicaBénd AudléasB nay be one
or nore non-v t e [ drive,
s ot er nal ol B R B L B Eotlon PRER LR DN SEPRE T

state drive, hevswornligsioassuiresnpd B veesp pages f@ﬂbsel)velt W3 evedremeit er nal

364A and/ or eplaetiéie eRBdBmertt oSing RRLnIGANYEEL B sé’r&él t6@11é’ritsel\08§ Negpents of the

data stream convert e data.s and t hen

modul at e t he @ﬂ@*ﬁ%ﬂ‘ C%‘}‘n‘t‘%f"é‘“w”‘&é‘f‘&% 18, Wr}\ﬁ?‘é’s“c‘i:‘t’ fmg@égﬁfﬂ’re&féh whi ch t he
signal is delinfo@h&ibnt®besubmipindiarservd03. esuch@fbmutnoraﬁaﬁdmyy pbgremnat i vel y
deliver a di gl gna | e, DVR 302
may utilize a "Blii@l1 %elfﬁpeslﬂiluygsrefs O(géﬂeﬁ‘}(; lt(ag‘%'D{W?mF gres Ongl([]'% Onesglp gital
signals to a lIVRs/l%AaNEMecqrablEaehof MQHMI@Z%SB6E!@GM£{MG&’CO8@%8 [ 0027] DVR
302 al so incl 1H&Q%1eﬁeL%m&£b§%a ellgﬂlh%cf Ig’gﬁs t%@%lchtﬂm’sg&lg:gtsm' ch the DVR 302
communi cates wt twor k ernet, w reless network, npdem or

ot her communi eaMuBIvaticns agrthi da thFlﬂetltﬁeeFS thaver a&@Qafﬁﬁyltbéwii@dP\é%fr ated into a TV

system such t{pgiz)t he &OERBAEALR ofi8S fhédisH @&Q}f@%%@@mgjahﬁd aislV set
capabl e of performng the functions of each conponent of DVR 302. [0028]In

anot her enbodiTH&RP WhﬁVF@aSBXRQ’&‘fé?‘&% 3 st el progranesaad/gr mplijregispdeyserigs thah nponent s
necessary to usegef tha, DVRGantdhat EN@{rterecbrﬂ&ﬁtﬁﬁleﬂicaﬂﬁdJ@dgaayﬂﬁﬁﬁﬂé cohit®i,taal dat a
signals froma Iural a ser

of rces,
ot ovi der . or SEEan odeYelosA iR g i PP RBrere e arodaidrdhbnal s 1o
anot her DVR omulREpist¢ReB3H Zhamty uen gadetodivedecodtd. T gipoade t@sugmabs:r vi a Encoder

3500 and DecodRLuioREDVI BruPbiftht Ll LML Sud e BLAXRAEln SLor a0e o
produces NMPEGngfor élah*seplsﬁ\é%s@ﬂ%ﬂ o that BVR 1 distré desirad seirain e I@Pnetqﬁéwﬁhnwntu on,

encoder 356A fniRAHGRE0S Lica3MBVRD b6 AR enaiGRIGp A M oPacdirddl &loRiMgs 6RAEC.
Decoder 356B decodes the streans encoded by encoder. 356A or streans that

are stored i nMEHRVEShard isk friehHopeyemdn &t plsEEvesmbadimgptaf thedmvgifg an
appropri at e dBVRS €¥6A-RDYRnS@achaadintaih 3 0istef @rogfains Oh thdi otvy Pird disgdtiak. dat a
signal s using Encryptor/Decryptor 358 for storage, transfer or playback of
the digital data signals.



[0029] I n one enbodi ment, DVR 302 conmuni cates with a service provider,

whi ch provi des program gui de data, graphical resources such as brand icons
and pictures, service information, software progranms, advertisenents, and
ot her for rrgv(pgmgl,@hgmt hat enabl e DVR 302 to operate indepgpgsinbdosnk t he
service provider to perform autononous recordi ng functions. Conmuni cation
bet ween DVR 302 and the service provider utilizes a secure distribution
architecture to transfer data between the DVR 302 and the service provider

such that both the service data and. the er's rlvac rotected. 3.0
SCHEDULI NG REEX#9 RE&Ep MWBQ neq PSR BERAF c5§ E“‘BR?F?TO%O] FIG
1 is a block ik atgreamdtpl‘tgtamsIfdmm:ttrcﬁtmsisalme»arﬂeherb]”rmayamttamhisoo i n which

an enbodlnent f the.in ntlo i ncl udes
server 102, ACEPHE ”ﬂ)%% f)q\?Ffsg)r i’ﬁélﬁf%NInasn 19 en? Uvefgéié'ﬁnﬁ%?/%s 106A-N may
reside in di flheqnem irbng$poaiengs uder efrange alcPV s Hér\ N @llgcting @prmmiqqumy reside in
di fferent buil s edr r&@dﬁ@cgﬂat%\mgmdﬁ%f&mld é‘?ﬁrld@l Inyf BRiENGy, one or
more of clients 108A-N nay be mobi | |\7 cllients 108A-N reside
in buildi ngs Beg¥E- Enﬁa%@meﬁéo ISEHIYIRH th@ldiewtmi ‘&%S‘%eéﬁe@éﬁogrf@?ef‘@éi%s DVRs

106A-N and clfeRRdsS 1&&%&&@@%@@%@@&% WbUVRSMrNG/mcELQ\% pwgami iatityweds 104
rea, ae \or ks, w de

o on net vor kaedien PRy b b Doty BhaiEn S pP s ind R SRTEH IR <2+ O
of the i nventfoothat [DXJR{;m1ms¢udsb®ln@rea1er®tﬂ1@eno©/8mmpc@rﬂmmr@@ﬁt@tednth each
ot her by Sendﬁeﬂ%e%&% %g%l?&%‘é@léﬁtrgé‘oﬂﬁﬁg 01‘(&14: 1@éﬁﬁf?&pﬂr arh 9nd &he?r net Protocol

(I'P) and Transm ssi on r ot oco ssages may be

formatted i n Ehedeled raspdingminfigped @mpdayR's ( ‘XI&) hstftbf’r“ e enOF @emapRaHY nessages

may be transmghi ﬁ@lsdhedlﬂéaeecfoaﬁﬂD@V&fmellab%hﬁmpr@aﬁﬁagﬁénvw ‘WEXAMR, gnd 1 N One
enbodi nent of the invention conmunicate with each ot her, and

with server 18ds theppgatedo A Ihiahsr DVR | AHCrhayely di $4sP A8 PISHIVG hor i zed
parties cannoimbotinen{uteie 1mnmnmtaabnmﬂaodaekmeemn Evies 110 6Aeulls drAIVR  Sserver
102. Techniq b icat [ nd with
servers in a%gés%ﬁr%e Sr%}ﬁthé I;)r %‘?eg celc85 ed Saﬁwgwrls&?&n%s ﬁ‘g% i ga Ion Seri al
No. 10/ 220, 35@koesasl therD R SndPae eeht 's AppritestvcoH2Sehiclaipdales the DVR201658, bot h
of whi ch pat epp 1i3RRLI@RIY ANSsedlifind RGP &8 vk blaSPRCR sh@fanal | pur poses
as though ful lé di scl osed herein. [0031]Cients 108A-N may be different

ki nds of devid&matiyesmbadinggob the jnyeptipnsthigs sdodesired jig qf BrogiaBasiNed ey be

per sonal comryerBVRkaonN Q@éﬁﬂld;h&rfﬁrscﬁ‘cﬁblhdé'r&fordllﬁgls@ﬂhﬁﬁa%&d1@Qr§0na| di gi tal

assi stants, d/ o t her devi i cat.i ons, as Mzilla
B o T or Benp Apdicnin sSE NG e e e PR f B R HER X Suah
web browser alpfalranceaﬁ)rﬂhlmrpsnags asﬂﬁpugsﬁlllﬁm@blqsse@mrue web pages from server 102
over |nternet v serves,

to clients 10@%)3&1 %lgel%bom? {Tgcglh éllogrllq r&?%BO?vrf\%\{lﬁqP?gﬁﬂge%{eh#@zM| ch
users of cli emtllstam@Bﬂ!@pNa@ellﬁHéldtsepd fendrdingsaan thay sereerlsdarddiskvidtiveedn pes ser ver

102. Such i nf QpurBIneRNotMRYintedGSH bile¥isROQNEAR irfdddsbt Qth SaNel H02RA RRGR Seri es
that users of clients 108A-N want correspondi ng ones of DVRs 106A-N to

record. Each B¥ 'pUpke chegss I brelpsifrd recoudinglists sigrediop perser dp3- 1 srgdiealvdent i f i er .
Cients 108A-@{gmeyery teminufey), ddaor BMBpohse pesified dvofe(eq, it@ngitio£emmuni cat i ons
pertain via the |dent|f|§gﬁ tdhatdare associ at ed V\n}q% those DVRs. [0032] In
one enbodi menteVROFHR 19 HUERsidgHred feeingis IIPEA NAREe 2 4P di sk drive
on whi ch thatDENRR dﬁﬁteﬂﬁ‘@ml’(’lﬂlgalsﬂ) isetverd)2 gynolypaines vathd)\Rs 196AIN saperdOie seri es
t hat users of_th DVR rd I Using a
renote contr o?l',éy sg)kfjhsn()enrlzeo d'gfqu# %vﬁ%b%%ﬁ%% cgﬁ&@grr%télb e llryomneDVR- pr esent ed
menus, pr ogr agmbodimhoef thmhtqnu@deSUdeyrgémnestlomh\a@ atmewulsrdPVH\amvsr 08 have
recorded. In (a?l%@é?\%%g) EP{nﬁHﬁf‘loﬁ e élréi é&'rcﬁﬁg isP t1§ El@re?yﬂ;hts biAugfs which the

sel ecti on was e sel ecte ti-episode series to
that DVR s |iBVRoP) eregrshat listerithrtg wgrﬁspov nwr@ﬁwmm@ﬁt <f<affmetmélcph¥/ent| on,
each of DVRs pORAMN 1§Tabxeaa¢@svea1@emmtaeml: hisfge@lcsHe@Bret Rnd BE 6 irvegs on t hat

DVR s hard di dH wever n alternative enbodi of the

i nventi on, ﬁg 5H’ gwﬁﬁ?geé%ﬂw&ﬁ¥ﬂ?§ﬁﬁﬂ dﬁﬂgﬁwd*“bwggﬁg on their own
hard di sk dr i eSnet 104n 3it Ragbnsd to reédeiCifig &id niekded exatd xeoreifip tdl) thepurticafar t he
invention, only server 102 maintains a list of desired prograns for each of
DVRs 106A-N. Server 102 nay nmaintain this information in a database, for
exanple. In such an alternative enbodi nent of the invention, in response to
a user of any of DVRs 106A-N sel ectingda programto be schedul ed for
recordi ng, that DVR sends, to server 102, only an identity of the selected
program In response to receiving the identity of the selected program
server 102 fetches a |list of prograns associated with the DVR from whi ch

t he progran1|dent|ty was recelved tentatlvely adds the |dent|f|ed program

b . -, - 1 o



[ 0033] In one enbodi nent of the invention, for each of DVRs 106A-N, server
102 maintains a separate list of desired recordings on that server's hard
di sk drive. In one enbodi nent of the invention, clients 108A-N can interact
W th serveryd8doNisgrsl Nt ernet 104 to nake changes to t hepdpgtiopbosaReor di ng
lists stored on server 102. Periodically (e.g., every 15 mnutes), and/or
in response to specified events (e.g., the addition of a new programto a
DVR s desired recording list or the renoval of a program froma DVR s

desired recor t) rver 102 synchr 1 6A—N (server
165y synor GRAes Bt prgr ok Sion S AR i bR A7 b °t 1 o)
I n one enbodi ofetietsymdhrdnivetidnnihe désirahrecatding igs syacasaneraaz armlrtha/\panticumr .

Fecor ding 11 56 VKA 1R 8pe. 30 shEFRoH R, & iRlinio PG Rt & BB st
with the cor reeb@mdﬁqsgeddemrdlwhst et@dheirsrrgerllp%@rqnﬁeth’Rel Nrtbwnérry DVR) that

is stored on ehiRinetishge (89 madeQERS ah Hﬁ?taﬁf%e@ﬁge t@@l%:'ernﬁg aE@Fﬁ@H Eﬂlaelgan%é st on
server 102, and (d) sends the nerged desired record 63\'1}1: st back to the

particul ar DVIRSVPEN3ds{Re nwiven YR or apeglﬁerrs(ee%w%w? by indicatingdhey e d
desired recordhanpg thak hs midae Tﬁ@é’rihty&ﬂde&ﬁng s%n&hﬂ’n&ﬁleisﬁ'ge nr@ragtednamtaﬂy red
recording |ist
synchroni zat i ohker&fehclﬁa%ggf 15el%can‘\é%t8rre glv ertsw Lltle des‘trA% recgrdgrtgqlsse I\i;oewrev rO? and t he
parti cul ar DwuRcassed atmeke irt dnaaltermareve etnhoctnmelteﬁtbedwcrmntl agkesitel &istiofivent i on,
whenever a c QErd BG4 bedder 1S il eﬁh&rm@grver 102
or one of Dvg%g%gf%f\lg%gﬁfeﬁg%&dg;% : rfir RJ’ah hadr)t en vvé)s de sends an
i nstant messaYelnsych melterative gmbedimpnt ehthe Wée%lﬁaﬂ@@‘(ﬁage%ty“ﬁ*ﬁﬂ@za(ﬂéng ,
server 102 oroflBgre@PREARIIsAL RcPNREs éﬁscrlfBVB&bolQ@sApePﬂmnddndl cating the change
that was made. The entity receiving such an instant rreszIF garg

3Ho8¢™°d he desi red

aut omat i cal | yOfke tnrpee embariuent of tp‘?‘é‘“f“&&'éleil%? desigsf! EgorTHe
recording | i sdccorbiogmaer,priastyissectficsiins sreictasdgy.eThroughdV Rl H06AMNadnidoe

enbodi ment oft vention desired.|i f . progr for of DVRs
106A-N i s store Sld%ﬁ % C%n %?"%3?@%“&5 ?\%‘frggﬁ&%@%ss&%ggﬁgﬁld&?%&]such an
alternative en@mdingrham sothattone priogramnand/orserigsdaDVRglse prlewergyquedirgomiorit | on  of
desired progrtﬂmAd,e%hﬁ)gmﬁ,gqtu/@r%eﬁe%099% SitPRtrdReyg, 1s performed. [0034]1n
one enbodi nent of e I nvention, each desired fecording |ist is ordered
according to Q& pPerisdically. apelwin reapsedndesifien svamk erge chamge BLGRYBVRs 106A- N
and/ﬁr gl l entces&éa%ogdmdtsgrsswelamvcgb@m@ sta;heaur ‘A NBs f&ga/atﬂf&m aﬂd series
on the desire ists, sQ I or ries has a

o gher or | ovBIPATSCuTHE S BPraR & 5o i B ReRia BRSE 3T b6 o on
desired recoradlrirtt@ desr&:ﬂ:ecbﬂﬁ@&r]sd:ferthephxmlalrjb,VRarnﬂbwexﬂbndnmempmnee to specified
events (e.g \/ S| . [ I £ .102

gener at oo Sepir i IRE & Bl % A7 LLER AECQLENN, LRy doa SRR 5 )

gener at es a "with dig patticgler DR, im thearanies désaribederoviods eepursrih4E PG veirsion obthel t he

desired recorgidil bk’ fdeglreh%oﬂﬁ{ tl?stCtHeltfi’sr st%n skReOMe iefbadicnent of the
i nvention, prior to generating a list for a particular DVR server

102 synchr oni F&dongat i %qtetonp%rrRart&ulaaPVBvﬁowrrrr,ﬂw Higrdye edirEled above,
t(r)] ensure thatge tnklamea@bma@tf)ovtet&ryrsarvtﬂmuls@restﬂvlaaﬁtc&ieswwedésee@r di ng 11' st
that is stored on server sane, as . the_ver at_is.stored on
the particul aFCBRE ‘WQ%T‘“Ch FWC%fﬂméal“P%Fah%ﬁﬂlWE %W(S%‘h%eﬁ?m%?a t'R4%7 nvent i on
descri bed abotsefor @ pariciseDMR inlfF2msinertk:s istdieugsar dbbeu|lapnddufRodimdasifr ed
recording lis em@ ?101[?% é‘rctlaz §t¥ert%>l?sr ?”&dsztthé)}%{}kﬁﬁ?ﬁvg aﬁ;oedo *??tr M%Edc}s?sz

generates a
di scussed abof@eall of nhm@renmd iafrehthe fowni{&sorn thediPG datn) elsmdeseﬁ theGeriestin enpt s to

add, to the Pé Pdr&éﬁa‘? Vﬁ&étredtr&o?t@n llst S’Ihcasgéf \Qﬁéil@lﬁgbéuéu@fr D‘”Uﬂ &fsuédhe
prograns and all of the known rom EPG a) episodes of the series in
t he parti cul afecamie kst dvélscrrfeﬂmrlece@rsarerrgmrst gfver t%seaa‘éesEB%értéfqr A% particul ar

DVR s desi r edepisa@isht &godglt@that RRésCAlIeRaRed¥H bt lhos@l@b@&]é@assa%épa@:ﬁe server 102
searches EPG data for all |s des zhat bel g{]é}% to. t ries, and treats

each of thosé”@ﬁwgﬁhesdﬁse eeqrdyag Ut Lor Bppgieath SORerEing e§i e&“recordrng | i st
for purposes of generating the "to do" list. WD 2010/027376PC

T/ US2008/ 082268 [ 0036] I n one enbodi nent of the invention, server 102
attenpts to schedul e the program broadcasts in the particular DVR s "to do"
list in a way such that other program broadcasts that are al ready recorded
and stored on the particular DVR s hant disk drive will remain on the
particular DVR s hard disk drive, and will not be deleted or overwitten,
for the | ongest possible anbunt of tine prior to those recorded broadcasts
expiration tinmes. In generating the "to do" list for the particul ar DVR
server. 102 uses the prrorrty rankrngs |n the partrcular DVR S desrred

. b1

o, o



i ndi cates, for each schedul ed program broadcast on the "to list," dates and
tinmes at which to begin and end recordi ng of the schedul ed program
broadcast, and the channel on which the schedul ed programw || be

br oadcasteqvo§ﬁ6,};9,§76102 may gl ean such starting and endpggydabfssa8d times
for future program broadcasts from EPG data that server 102 periodically
and automatically obt ains froman EPG data provider. [0038] After server
102 has generated a "to do" list for a particular DVR of DVRs 106A- N,

server 102 st do" i a | ocal rd disk e.and al so
Sende the "t o | Fepe ¢Boifuensfhs Birdien Borg02ntoniaas xabalgne"l o one
enbodi nent ofprbgrmubmaemts tnhe maeticular DYR “madditlisi ing mesmhﬂtaeanherqamgrmcti ons

(e.g., persistent, & a i ) ea%tlogr%edands[] G35 el ard? }}QQAmlh‘das}dﬁ"é times,
and communi cates W t B6A N Vi a t hese é) connections. In one
enbodi ment othllhemmnvreﬂntemmculirﬂBéles rad élﬁlstlremandmlhe@tbﬁ deletechere i nst ant
messagi ng"  CORRREHRNS: R loBQ:@t ;§>§s‘1ﬁe Kchétle Sidfe pRDL0 WRRrcBded RASHERE’

nmessagi ng" applications (e.g., Yahoo |nstant "Messenger and information is
conmuni cat ed BEEWOBHMSE r1pgpneripe B JromiRst fardhe nartigplar PYRsaier Bds%Ages. I n
response to r@@ahdutylanlangstlﬁmﬁ@aml:matn\ht eﬂas&amafrdlaé)ﬂst cerefBlelcbaib@r DVR of
DVRs 106A-N stores the " h g rt| h QMR hard di sk
drive. Therealt%F" P{/a%ﬂﬁb‘v%ﬁdcisﬁé aaa‘f"ér “ﬁ‘&gP ASEHE Bu &' progr am

br oadcas_t on pan@llyt o do" list is about to becorre the current date and tine,
the particul aﬂgOQYR P\yﬁ sc1tlsg atﬂgv c %@Qg&bddﬂgén?&ttﬁgl l/é?ltlglhﬁ'le toodod(ﬁst list for

t hat schedul program broadcast an ins tecordin R’? progr am
broadcast, stiddic#es. foneachsgduen rsprram bropdeatt g e Jio 1Bk aseSHaﬂwn%a'swhlalh ve. The

particul ar DVRbt&f Mddsd tcoriz Rtk BehedadagHo iR Bla8dcadd Nkl thelch@naRdi Nng date and
tinme indicated for the schedul ed @m ram br oadcaz& has been reached.

Al t hough an eWHeRiFEshedudd progzam wi Bcagied CAUEE JUHBINAECR SHATHIEE t he

recor di ngs ofarﬂeh(ﬁvgcmdﬂ af D& Tbr tualret;edsgmh bmed&smbﬁ@hl FBOtdata @fat teher i02vent i on
nay S|mlarly|no e tha is accessible and

vi ewabl e via ¥fHé Fauty 14 nel{efo"(]aglﬁagﬂ Oblal fm{n an%ﬁt P ro“ ghit not al so be

tel evised in (0P8It radmtsrerynlaw’rhrmetrr)uedaﬂorlo ehsafvphearlwuiarm riRH nent  of
the inventi 0Ny é% \égrrverll(éa SLQ%F' E)% a LOBQICQQI ha}d (ﬁgk d(Pifve Elf?lryis%@éndg hl@t i's
downl oadabl e an /or streama roug% Amazon Un- Box and/or from YouTube.
In such an enfode Hishio tsrpagtisalay IHVBNWT pemngdpdeln oppombdippnt ofithes | ist to a

DVR. A "to dojydntisd, séft 100 hides pOEBbNabhdefonfe gt %bx@ﬁé!eﬁteﬂtl]ed&dnectlons)
| nt er net downl oadabl stre rrabl e ontent . ‘%0039 b‘ﬁ 8) Q‘? enbodi nent of

the invention® olIPBRS I tanperand EfRp Yy Gates TVi4n such an
enbodi nent of thési@@exlsnlﬁtéﬁtl’tbmﬁmonstm odegmbddithent bfahe 1D\ué|isoxﬂ,ﬂﬁ§\,~pursateet gener at ed
excl usively bg p manner td ;f esame Bec yse DVRs
106A-N do not OHE%HOQS&rgéWeaPaT‘essa‘gfng genequogy o thes suc an er‘r’tl)odlbf'rent of the
invention, DVRestdOGidssdimgipppeacnn sty bahedlnwpitMdsesgerpawsntorhatignd | ess
eXpensi Ve proGhsRiich BRUIGESer B8had ORRDRIAS ViR CR: Y A 0Ge N M oht
be i ncorporated can devot e fewer processi ng resources an Tess rocessing
time to DVR-sipdeseiving at“tpsdes listfipoyuwiver H2onheardawsd BIVIReoh DVEE 1061 N staresribe on, one

or nore of DvﬁadéQ@Pod\{h@bmumbmws RaEdi SR e CRRAGFbrY whshe R BheQfte Ghd €Nt S
108A-N. For exanpl |ist of desired {}))rograms i s stored on server 102,

e, If
then a user ofm ai@wl?ﬁ‘ﬁ?ﬁm‘? proprcast PR IE( P dRp bt i AbPHER Pseaipe the CYrFeat s e
manner that aduye avdhinder @¥peticuCdr DM tumd B the eahmnindeukdin thar«sdhisefocase, the
user of DVR 1 6tA vv(aullcg ask tbo éi ew ?t{}e.l i st i Ir%r}her es ram%ro,a CE%{R’SK;LT%GA woul d
retrieve a cop§ of P REPPEEP PFPREr'ead T o Ui phraalaiit St®t o the
user. The usethe pogtach dnhisrpanizdiaf PVRIsehatdi ditk dviva Tleepartmmre]‘ﬂamesrdpfresent ed by
DVR 106A. Aftg Nl i woul d
send the |ist mtd[}gte %a%é?({:g\%lg%%ﬁge&tmq B% 15@“& g?rreﬂge S%lﬁegﬁvg{l)%&géner ate
the "to do" | brerdephbesdeanreached. nodiordhed elnubgciun?ré@éﬁhveuerfwoeﬁ«\swwdEMA after

whi ch server JQ<uQtededrimEs bhglevit c@ﬁlentld]t@ltnat%Q:Klb@)d?m@}(ﬂ)fmmenh&p41] FIG 2
is aflowdiagramthat illustrates an exarTFhﬁ a_ technj gue for generating
b‘éd‘a‘f

a "to do" |isPaufimErhdamwdrpRyHAR H Sty ssibleaf Vigpanvipdial f of a
DVR, accor di npitdret @chessheatinigiitor Mfght e alsdveetdleligsd. in the taditoramadienent of the
i nvention, at |east sone of the steps of the illustrated technique are
performed by server 102. In block 202, a server receives, over the
Internet, froma DVR information that indicates a set of prograns and/or
mul ti-epi sode series that the DVR s ugder has instructed the DVR to record
in the future. In one enbodi nent of the invention, this informati on m ght

i ndicate nothing nore than the identity of a single programthat the DVR s
user has just instructed the DVRto record. In block 204, in response to
rece|V|ng the i nformation fron1the DVR the server deternlnes a to do"

-, o 2 1. M ~o~ 1 o " o



cathode ray tube ("CRT"), for displaying information to a conputer user. An
i nput device 414, including al phanuneric and ot her keys, is coupled to bus
402 for conmuni cating informati on and comand sel ections to processor 404.
Anot her tyRgo thots8fs | NPUt device is cursor control 416pcpE§ilofi2fsOUSE,
trackbal |, stylus, or cursor direction keys for comrunicating direction

i nformati on and command sel ections to processor 404 and for controlling
cursor nnvenent on display 412. This input device typically has two degrees

of freedomin_ two axes, t axj e.g., X a second ax e.g.,
Chat a1 ove 1S e o ong eibidBind Bty e d00eGnRCS RO04% e Trvent b
i's related tocohtest this é& dofvnbadupletaed/ossyrsinearle4Ri0ughokmaeh BaBor gndiorffroame of a

mul ti-franme w r f t ed trick
ol'ay modeof Lo 00’ RAATbABASE LAk hisRGR 3LIATZ i e Bulfh BUEC ) Gt ng
a franme of a Avitotdp™ hstamlmlude@pnm@gmmffe@mseﬁ andllgiornetn accor dance with a

sel ected tri cdowRloA¥abREEabledonEYR 1S provided by conmputer system 400 in
response to processor 404 executing one or nore se§¥ences of one or nore

i nstructions @8N ai Nt in Ansepbedimshitiyhespwntiag, PR AQA-Ndpingifyeay be read
into main rrengehg/ratéeﬁ dbr 8. anedchan emmmuérebf mead@hble ‘WRID" s fos DVRsas st or age

devi ce 410. |on of .t.he seayences tructi ons .8 alned in main
are enerated eX A!E)SAV Y seer 07 1 S MAtel Sa3Gribe
menory 406 cau es pr SEELELSY orm rocess S eps “descri bed

herein. I n alBeryaDViRe l@@r’odcﬂonemesd totmneulatw tpéd lcstsrmsuctuayenmwumtefsed in
place of or ige Hq%ﬁ&bﬁ‘%ﬁ&rlo%tmn%%etc‘éﬁsﬁﬁctw%&ﬁ K& JoORFultafd 1e£§24x8f!ﬁ§i% the

i nvention. Thus, enbodi nments of the invention are not limted to any
speci fic C ONDPREBSINGTCORICEsa SEWAP BO%EP e ishy DU RY1 OO waghe be peiasiithe term

‘co tnrput er E r ea@ﬁb&@t&l&d&rlﬁ%ces@ﬁ% WS Qﬁ(ﬁ]teé% prREBMS tihe t@DVREEEéHlﬁHth‘kb ?t Such
parti ci pat es ro ructions 0 rocessor execur i1 on. uc
D U e oBagR" Plire Papddanen: Hahd ArsrgoBabe ators iR TR 8N FETEER ot 1 o
nmedi a, vol at |thesarrmda1ap1t)aerscbne plaohsmrs HEIAGN. ﬁfﬁdtkanplmhsotbfaklideé _pmgdma is ncl udes,
for exanple, ontj J Of 1038 E0EL <6 o‘?'DiJizsxosE‘lﬁgm%%n L@ﬁ%ﬁgﬁ%ﬁeﬂgkﬁ]&

Vol atile media ncludes dynam C nmenor
Transmi ssi on Sm)dIlanmem&ﬂamesvebbm15ta:lch€fabmélsatloc®fppiér Insugtea eanad thiejubaof opt i cs,

i ncludi ng thepykngea (AL 2&APEW IS IQUSInﬁgﬁonSJ DARSTHeASI R BT Gpflofl SO t ake
the formof acoustic or |ight waves, such as those generated during radio

wave and i nf ri8f B rameserverdiFRand Resentdlist PderAsTTCI RPN Vepidihepmodify the
conput er - r eadablie usee thicafatdd Gledeh@sd bfyGD“VlEKIEIZKp | AfFter e ﬁ&eﬁWMirﬂblh&kmocﬁfyfdgeXi bl e

di sk, hard di ot her t|c a CD-ROM an
Cthor oot + cal O IR Tt wndEing B stk Siter RO St )RR Lo ot om it
patterns _of hrodpessively deAdrhte thePROM ligtibdseEPROFmodifiedl ASbcERPRONm BIVRany ot her
menory chip OfogﬁanEeF lvﬂlgﬁ’sen[eﬁ’%w(%% éeﬂa‘ﬁlefBrdﬁshs%ac?co(?’BVh%s)&eadab' e nmedia

may be invol in carryi one or nore sequences one or nore
i nstructions 0841pr oEIésgeﬁra dlﬁg‘s%méwe@u%tﬁa@ﬁaﬂ Famplephistivique K& i nstructi ons

may initiallyseRGa@Rlar 4 o R sdB@ieitgréerah fkor@ingPar aeéfoér%n saimet epvrIhe
renot e corrputer can load the instructions into jts am ¢ mem)rg and send
al

n
t he i nstruct i ¥AEIGY BrangmbadimgN Shie (variops frviye smbsia %¥°WWM%WPW‘ v}
conmput er systiea s of &l skepCditheallishted @timiq@e ateperfértke phanper [020en Block use an

infrared tra itter to.conver hedtat n infrared .si An infrared
ot cat o can TRt FRAAVE hediih TR 4 ReR P Eh B, RSl oT
appropriate cprogramg mzl/ocamlupdpaoée sehies thimthe LOIR’ busr O nstrBus! HORVBag ri es t he
data to nai n %L‘ﬁgﬁlre IE 81[19 éMUo&gleRtr o?ﬁ%%MEtloﬂoﬁs uﬁ%ﬁﬂaﬁ&?rﬁ fgﬁqcil‘?&i@c“t es

the instructions. e Instructions received
opti onal | y benoshigg mere gian dreddeatie Oﬁévhziépf@&l@méw ﬁ@rD\fPe$ @ﬂeéha@rlusaf ter execution

by processor Qi WOAMGA0343 1RGN 1320084032206 AA4RI CRRRILET System

400 al so includes a _conmunication interface 418 coupl €
from the DVR, the server determines a “to do™ list of programs that the DVR should

record as those programs are broadcasted in the future. The “to do” list indicates, among
potentially other information, (a) the channels to which the DVR should tune and (b) the

dates and times at which the DVR should tune to those channels in order to record the
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to bus 402. Communi cation interface 418 provides a tw-way data
communi cation coupling to a network link 420 that is connected to a | ocal
network 422. For exanple, communication interface 418 nmay be an integrated

servi ces diye b@bosigioor k ("1 SDN') card or a nodem t o prpyt/d€208s/653468
communi cati on connection to a corresponding type of tel ephone |ine.

anot her exanple, communication interface 418 may be a | ocal area network
("LAN') card to provide a data communi cation connection to a conpatible

LAN. Wreless |inks ma ‘b .l nted. | n. any such inpl ation,
Gommuni cat | orP P pdee S heembi o SR Rk kit 55 50 By BB mgnet i
or optical sidgasireridnadtheanpdy” it tickal thelBVR ostribeineree dnbeln203ntevar i ous

types of inf ?ﬁ cgwﬁs LLe Q48%Ne g‘%”ﬁey eﬁﬁ%?tﬁ h(é\f”‘alng &opes VI“Q)ed%”ﬂﬁta

comruni cati on nore ne evices. For
exanpl e, net wartke DVRksMQlGl skaiylv?;r@/th@leroafa@@mrn@ettpdﬂ lish prg (pepaddagiedhthenet wor k

422 to a hos'[DVﬁ%Uﬁl@t’icaﬂy?éc&ﬂs t}l&egﬁ%ﬁnﬁquﬂh@ﬁ@ﬁecﬁﬁﬁ uatLefd BhePdhdlont er net
Servi ce Provider ("ISP") 6 in turn provides data comruni cation

services thr o‘l‘]@hSttSPFé‘f\RBFll'aG"W d@e@y&%‘freﬁa?ss%mﬁpégﬁ% hat disk k now
comonl y ref edrive@orliferatewlikpby thaibeR s’ 428. Local network 422 and | nternet
428 both use electrical, electronagnetic or optical signals that carry
digital data streans. The signals through the various networks and the
si gnal s on net.tvor KMPLEMENZA TEN MH{HANIEMSeoAARD WatREDOOVERYVEIW ace 418, whi ch

carry the di gyhah dahad 49 .80k Ihhgrgﬂ @mﬂéﬂes%&ﬁ%@ég%@m A% 8%@5?9111 ary forms

of carrier waves transporting ormation rrput %gt em 400
can send ness@gfésboaﬂ’dmroéé@ll%mw&tnw bF Helleraniy- EP@QH‘%WW%%I@OO lpﬁP gh the

network(s), nekuos & dilePkorfidéhiAnsh GQNRMNH fRtdRRudiddtify hAsRabhBindkn t he
| nt er net exa a ser transmit a rle([:lugsted code f&)r

{ an
appl i cation g&%fﬁfsaFﬁQﬁfPBﬁ%w‘f‘h‘?“ér“ﬁgftor pogessipagploppgion) Grupugrsysiay £%22 and
conmmuni cat i omlsmh@mdea@manﬁl&nlo&pﬂlﬁls]ums arremenmcbmmdeorsmmm yexethert ed by

processor 404;as it 1s receiyve > et ored.in S 10, or
ot her non- vol gnal}nc stO{aglf; ge\écef cc())lu[c)jlfed ? &ps ﬁe)q( egr rm‘g| 1nf?nnat %n [ 34 nsgruc\ﬁlpgs to%e Gput e
syst em 400 e@mddqyrmrcam@m 44t Moin ey 449 alshenaly be nsed foratoong temeq»rawave 5. 0

EXTENSI ONS Angee;nr;%gu&y ﬁl&ﬁ%ﬁﬁﬂohﬁﬁtw@uﬁ S?&Qh&ﬁ)f?rg&&dui)h&%é on, the

i nventi on ha escri reference to specific enbodlnents
thereof. |t wixesuteddypingessor 494. va%ﬁtsy%qﬁlaﬂowmewsluﬁwurﬂd@ab'uDéﬁﬁyrband

changes nay beroBe4dshe bibosuablc LR ?&déi@l@%dpﬂda% busaiop tda@tohﬁ@saa@r spirit and
scope of the |lpvent| on,. The s i

vent i o Speciti Ca('_[)rl4ﬁ _ gn% dra\HC lr@ accordingly, to

be regarded i AOEHOPFHSIFRCIVE IFarwErorfiantaores frieribededide. WO

2010/ 027376 PGhidd82008/ 0 8gra Bk, AlpMsidéh ard dospled @ibned)2ifsr: storing information
and instructions.
[0043] Computer system 400 may be coupled via bus 402 to a display 412, such as a
cathode ray tube (“CRT™), for displaying information to a computer user. An input
device 414, including alphanumeric and other keys, is coupled to bus 402 for
communicating information and command selections to processor 404. Another type of
user input device is cursor control 416, such as a mouse, trackball, stylus, or cursor
direction keys for communicating direction information and command selections to
processor 404 and for controlling cursor movement on display 412. This input device
typically has two degrees of freedom in two axes, a first axis (e.g., x) and a second axis
(e.g., y), that allows the device to specify positions in a plane.
[0044] The invention is related to the use of computer system 400 for selecting a
{rame of a multi-frame video program for display in accordance with a selected trick play
mode of a DVR. According to one embodiment of the invention, selecting a frame of a

multi-frame video program for display in accordance with a selected trick play mode of a

14



1. A nethod for scheduling a recording of a broadcasted program the nethod
conprising: receiving, over a network, froma first digital video recorder,
first information that identifies a first set of two or nore prograns that

a user of thw2dibbEs76di gi tal video recorder has instruct sgrighRodeseas di gital
vi deo recorder to record; based on the first information, determning a

first schedule for recording at | east tw broadcasts of prograns in the
first set of two or nore prograns; storing the first schedule on a

_ f
oo T 6 oo BV & BT, RS RS R b PREREHT R RARTT

first set of rtlwosmuemd ope ognaemsivrgbsdesaiatd ihengtmawey 416, Sgel) a program
that is to bg 3&@9@&9%%  §red ﬁ\totxﬁzllf?}ﬁ'eﬁbxgﬁoé th'il%h&hé’i‘@an&@r (&diog9r am that is

to be downl oa or streaned over a net wor k . The nmethod of daim
1, wherein thléeqﬂlimﬂwhcﬁsgliotaatdﬁtricdééor %’@épf‘é%)%ﬁu%é‘ts Otﬁéts@tcﬁ@ﬁe the first

schedul e. 3. &hﬁmg@hmn ﬁhfam@ya[)m:alases\bﬂﬁés@d)rmoli hﬁ)eﬁfbﬁpth@f)roﬁ@§ &ép¥i ni ng the
first schedul rlses determ amldentlfled in the

first informd ‘?‘6’5’6 peggin.glnglerpatyp e%h‘?dg‘ﬁe%s B‘Fgétﬂ&‘ég‘fcu RRYRE URIARYPIATH wi | |
begin, (b) a dfior cambishidmlwieh sbftead rasictiods td haﬂemrrnoge avenioh.| Thegi n, and (c)

a channel on yhigh B 8L 2S8R O 1AL BLORL AN 8 orlllie ot 00, of

Claim1, whe rogram i denti I'Tst orrratlon t he
first schedul@rculdemdﬁtwsre(a) a date at WhICh a broadcast of that pr ogram

will begin, (fadasy tiTHR (@ “WhthSulbrfeaRivRadCRGE” afusédh@;em%fagrtamy%édtunbegI n, and
(c) a channel on which a broadcast of that programw || occur. 5. The

met hod of O af¥hPATICIPRES i @FOVEEIPSIUFYRgs 1oPEesTsts MG ISP i9m S wor k, from a

second di gi tahedmxﬁiﬁﬁy tae@ma@erbmtshatlumsg samannalt@dtd a6n-vd1Rild mEdd, vdlaget al video
recorder, seco

({t(t)ar rrrﬁ'“ Onn1 nvo ile 1e%s iBeades an!: Seteo ca r nore

br ogr ams' ¢ nat My 481 PR e ueBE Pl BB Rr 2 AR Rt r uct eq

t he second di rgagnathc diskdesoclr scoragedevice 4|1(eac‘mlat;le media includes dynamic memory,
such as main memory 406. Transmission media includes coaxial cables, copper wire and
fiber optics, including the wires that comprise bus 402. Transmission media can also
take the form of acoustic or light waves, such as those generated during radio wave and
infrared data communications.
[0046] Common forms of computer-readable media include, for example, a floppy
disk, a flexible disk, hard disk, magnetic tape, or any other magnetic medium, a CD-
ROM, any other optical medium, punchcards, papertape, any other physical medium
with patterns of holes, a RAM, a PROM, and EPROM, a FLASH-EPROM, or any other
memory chip or cartridge.
[0047] Various forms of computer readable media may be involved in carrying one
or more sequences of one or more instructions to processor 404 for execution. For
example, the instructions may initially be carried on a magnetic disk of a remote
computer. The remote computer can load the instructions into its dynamic memory and
send the instructions over a telephone line using a modem. A modem local to computer
system 400 can receive the data on the telephone line and use an infrared transmitter to
convert the data to an infrared signal. An infrared detector can receive the data carried in
the infrared signal and appropriate circuitry can place the data on bus 402. Bus 402
carries the data to main memory 406, from which processor 404 retrieves and executes
the instructions. The instructions received by main memory 406 may optionally be

stored on storage device 410 either before or after execution by processor 404.
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WD 2010/ 027376PCT/ US2008/ 082268 based on the second i nformati on,
determ ning a second schedule for recording at | east one broadcast of a
programin the second set of two or nore prograns; storing the second

schedul e oRyd hAemLARUL er -readabl e medi um and sendi ng t perpssedsksghedul e
to the second digital video recorder over the network. 6. The nethod of

Claiml, further conprising: in response to receiving the first
i nformation, storing the first information on the conputer-readabl e nedi um

receiving, et wor k ' a device other. than t irst djgi taI

U deo r ogor qedbding CRURE i PRy HEEOS Rappatuci Bt Beind! Jser

the first di guolba:*. 4021 demmueicaiod éterfuant 8 firovidea k evd- Wa)tcﬂmdonnmﬁncamn‘nor mat | on, i n
response to rec IVI or.nae

(! gnetwork(htn% Qg)eth'ﬁ is connqec%ed ok %logarl]aqgorkglﬁ hlgor exa ptlet oring the

i nformati on, i by génerating cha or nat on;
changed fi rstcomnrilmrcnmnnmtnrf@n 41811@a>cmﬁnumt@rat¢da®ms diginad detwatk (7ISD‘NH)3 met hod of

Caimé6, furthgf or%%ﬂ?i@:'n% {)}gwdéﬁﬁh%l Mn‘iﬂi’caﬁ&%g&@udnﬂg QEé%bdﬁHmQ@E of he

network to the first vi deo recorder ) aim1l
wherei n the sElephase hEFetAéram)thffrﬁgammf’e commyticasiom wiprfees 418 map &9 a lsHdFRses:

network (“LAN”) card to provide a data communication connection to a compatible
LAN. Wireless links may also be implemented. In any such implementation,
communication interface 418 sends and receives electrical, electromagnetic or optical
signals that carry digital data streams representing various types of information.

[0049] Network link 420 typically provides data communication through one or
more networks to other data devices. For example, network link 420 may provide a
connection through local network 422 to a host computer 424 or to data equipment
operated by an Internet Service Provider (“ISP”) 426. ISP 426 in turn provides data
communication services through the world wide packet data communication network
now commonly referred to as the “Internet” 428. Local network 422 and Internet 428
both use electrical, electromagnetic or optical signals that carry digital data streams. The
signals through the various networks and the signals on network link 420 and through
communication interface 418, which carry the digital data to and from computer system
400, are exemplary forms of carrier waves transporting the information.

[0050] Computer system 400 can send messages and receive data, including program
code, through the network(s), network link 420 and communication interface 418. In the
Internet example, a server 430 might transmit a requested code for an application
program through Internet 428, ISP 426, local network 422 and communication interface
418.

[0051] The received code may be executed by processor 404 as it is received, and/or
stored in storage device 410, or other non-volatile storage for later execution. In this

manner, computer system 400 may obtain application code in the form of a carrier wave.

5.0  EXTENSIONS AND ALTERNATIVES

[0052] In the foregoing specification, the invention has been described with
reference to specific embodiments thereof. It will, however, be evident that various
modifications and changes may be made thereto without departing (rom the broader
spirit and scope of the invention. The specification and drawings are, accordingly, to be

regarded in an illustrative rather than a restrictive sense.
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determ ning that broadcasts of two or nore prograns in the first set wll
occur during tine intervals that at least partially overlap; in response to
determ ning that broadcasts of two or nore prograns in the first set wll

occur duri %%616%75% ervals that at least partially ovepéspsaobdds2zes
determ ning, tor at |least one of the two or nore prograns, a particular

broadcast that occurs at a tinme interval that does not overlap with any

ot her broadcasts of the two or nore prograns, and (b) adding the particular
broadcast to the first schedule. 9. The nethod of Claim1l, wherein the step
of deteCmAtMsg the first schedule further conprises: determ ning that

br oadcast.s . of t\/\/odqr nore prograns in the first set will occur during tine
i nt er vale'¥ K&14%¢9 Peast partial |y overlap: deternining that all of the two
or nor e1pr ogAanshaibionathedding aneusrdiendt aybrosdeastetegtogramt the inietiedtdorgiiyingue t o
an insufficient. quantity of sical signal inputs; . WD .

2010/ 027376 PeMLABODEF SR T Con Rt PiehBREFRE Al omationMhdcast s of
two or nore progridemifien afifg sdtiof sto Srahordipkdgramacttisit adisen ofghd firvedipindl @fdeal s t hat
at least partially oyerlap, and that | of the two or re progranms cannot
be concut Tently r%ﬁ%gﬂé‘(ﬂs F“ﬁ“‘f‘i’\%q t}‘e g’nsf ?J'Igg?]y",‘de(i’é?w&%e?écf‘ﬁf%ghg a particul ar
program of bdzed bivhe dirst iifoenapionletarminiddafirst shedidofor atceding 4t feast tioghest
priority anmong priorjties. associ atﬁd Wi th the two or nore prograns, and (b)
addi ng a parti cul ¥Padspuhetdasrags in the fifss set OE (" B HI8HA™S the first
schﬁdulhe Wi th&ﬁlﬁgl tﬁéﬁiéﬁ@:heﬂlﬂebﬁlecéhpﬁﬁr-n&ﬁdh@dﬂh&lﬁ;rbjd@ﬂdcast s that com;}l i ct
with the particular broadcast. 1Q. The. nethod. of .. im1l, erein.the step
of et or i 19O S M GE Pblre LA BPIE PR B st ST T tseb AVl PEm anong
a plurality of breadeksts of a particular programin the first set, a
particul ar broadcast .whose.recording will .allow at |east. one program that
s al ready SVBHEN BHIFHET P MOOT G PRERPI FEEEalFHEPIT o FARAIE Rt Bk on
the first digitalisvd Beroideaaédian tdldfisiéh digageind Pera grdgrai thiti®totbhan i f an
earlier broadcast  of %ge g%r[ticu ar programwere to be recorded at the
first digital vidssedsd deyreaneoesaPadet MEd%rti cul ar broadcast to the
first schedule. 11. A digital video recorder (DVR) that is configured to:

r ecei ve2user Thewnethod b&Clainnd] wiedreis theviirstatigitib ke Preogidandoet hattdeermime theof t he
DVR want s thﬁ D\é\lﬁﬁé@ record; send, over a network, to a server, a list that
identifies tHE'} ¥ nore prograns; receive, over the network, fromthe

server, a schedule that the server generated based on the list; and
3. The method of Claim 1, wherein the step of determining the first schedule comprises:

determining, for each program identified in the first information, (a) a date at which a
broadcast of that program will begin, (b) a time at which a broadcast of that
program will begin, and (c) a channel on which a broadcast of that program will

occur.

4. The method of Claim 1, wherein, for each program identified in the first information, the
first schedule identifies (a) a date at which a broadcast of that program will begin, (b) a
time at which a broadcast of that program will begin, and (c) a channel on which a

broadcast of that program will occur.

5. The method of Claim 1, further comprising:
receiving, over the network, from a second digital video recorder that is separate from the
first digital video recorder, second information that identifies a second set of two
or more programs that a user of the second digital video recorder has instructed

the second digital video recorder to record;
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automatically record broadcasts of prograns identified in the schedul e;
wherein the DVR does not generate the schedule. 12. The DVR of Caim 11,
wherein the DVR is configured to automatically record broadcasts of

programs i desbiibheséd N the schedul e by recording broadcgstgsiobdis2ngcur at
dates and tines specified in the schedul e on channels spe0|§|ed In the

schedul e, wherein the DVRis not configured to determ ne dates and tinmes of
broadcasts of the two or nore prograns except by referencing the schedul e
generated by the server, and wherein the DVRis not WD

2010/ 027376 Paaketd)a2 M R£4HBA 2GBrmeadioh | dgter@ithiniga @ebrer schetmlecoarenaddiiganleadti ch
broadcasts of the t\éga)_ roadcast ed except by

or noge progranms wll, be ‘
referencing the s¥f ?ﬁd8a5§8{13ePI§§r§g’ lﬂﬁhethﬁ‘éo"éiéﬂl%frqwo PIMOFHEOBVR of O aim 11,
wherein the Mg e betohd edhe@Qabn thercemhpiiter-readlableemediumpnardd al ver si on of the
list on a co i er-readabl diumwthin.the DVR receiv fromthe
server, over %H@g st %‘?r%, chedgg\}f’ Lélfose%‘péii‘%ﬁpwe‘f fygordgrgver ‘ﬁSPeW‘? ‘server
generated based on the initial version of the list; and store the revised
ver si on6of t ke inethvd ofiClahe 1 clarpertcemprigagtabl e nmedi ump wherein the revi sed

ver Si on dl fi T fOII“IS(% otr I‘Efglvlll‘lrl’l thé ﬁll'St Ml (gr§nia85]ﬂ. 5904a¥ ﬁ%gﬁg}(ﬁg%&%ﬁ%ﬂ%}aﬁelgha\{mer ei n

the DVR is fUrtHer~cont gure o "Yeceé've *ad
i ndi cates a changentputdrhendhblstedand send, to the server, over the network,
1:2::’119: gﬁf, Lgn t ;[g?gigin[g,ncgvle?ﬁlteengtv&o?lg flgorr]nagl ggzié[eootﬁe@%lalnltl?et first:L cﬁgita'?‘wsdgg \r/eecrordtep at is
change information that indicates a change that a user of the first digital video
recorder wants to make to the first information;
in response to receiving the change information, changing the first information, thereby
generating changed first information; and

storing the changed first information on the computer-readable medium.

7. The method of Claim 6, further comprising:

sending the changed information over the network to the first digital video recorder.

8. The method of Claim 1, wherein the step of determining the first schedule further

comprises:

determining that broadcasts of two or more programs in the first set will occur during
time intervals that at least partially overlap;

in response to determining that broadcasts of two or more programs in the first set will
occur during time intervals that at least partially overlap, (a) determining, for at
least one of the two or more programs, a particular broadcast that occurs at a time
interval that does not overlap with any other broadcasts of the two or more

programs, and (b) adding the particular broadcast to the first schedule.

9. The method of Claim 1, wherein the step of determining the first schedule further
comprises:
determining that broadcasts of two or more programs in the first set will occur during
time intervals that at least partially overlap;
determining that all of the two or more programs cannot be concurrently recorded in their

entirety due to an insufficient quantity of physical signal inputs;
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receive, over a network, froma first digital video recorder, first
information that identifies a first set of two or nore prograns that a user
of the first digital video recorder has instructed the first digital video

recorder tQug 8fRbHscdet erm ne, based on the first inforpgd@es/daics’ St
schedul e for recording at | east two broadcasts of prograns In the first set

of two or nore prograns; store the first schedule on a conputer-readabl e
mediumwi thin the server; and send the first schedule to the first digital
vi deo recorder over the network as a single entity. 16. The server of Caim
15, wherei n inhespoasevte detesnihimgttime broadeukis @t tvedlortroore ghatgeanmd inghe firstr seeadh

programidentified in,the first infornmation, . a dat e at i

b oadcast of ¢ hatousPhu el Fepafih ke RorppfloBpigia Rae Mo Gl Bragr o
t hat program w | | mbegrspraranchnget)beaosharngy reoordedinaheigeirapdepdteroinitdat
programw ||l occur. 17. Ser ver of Claim rein the server is

tl cul Thc? I two o-1'e rjdél’a Vs\'htgat 1S assoclated w
further confi gureadpairé. FEEEH R, er thE Nl RBFR™>

oA secony di gi tal

vi deo recorder t hdghdsspreippiradey griovitiet odidtedsvithlthgitivalor motkgoogremarader
second information that identifies a second set of two .

20101 027376pCT) USBbIB Rt ER It e ResEFERT B Siadroti R et srheevecong

di gital video recwitlthex adiise, kntht fiost beheddlbebrericoucthaticgnfliat with the partieglor der to
record; determn b set\d on the second information, a second schedule for
recording at |eas m%‘%és broadcast of a programin the second set of two or
nore prograns; store the second schedul e on the conputer-readabl e nedi um
and 10. The method of Claim 1, wherein the step of determining the first schedule further

comprises:

selecting, from among a plurality of broadcasts of a particular program in the first set, a
particular broadcast whose recording will allow at least one program that is
already stored on the first digital video recorder to remain stored on the first
digital video recorder for a longer period of time than if an earlier broadcast of the
particular program were to be recorded at the first digital video recorder; and

adding the particular broadcast to the first schedule.

I1. A digital video recorder (DVR) that is configured to:
receive user input that indicates two or more programs that a user of the DVR wants the
DVR to record;
send, over a network, to a server, a list that identifies the two or more programs;
receive, over the network, from the server, a schedule that the server generated based on
the list; and
automatically record broadcasts of programs identified in the schedule;

wherein the DVR does not generate the schedule.

12. The DVR of Claim 11, wherein the DVR is configured to automatically record broadcasts
of programs identified in the schedule by recording broadcasts that occur at dates and
times specified in the schedule on channels specified in the schedule, wherein the DVR is
not configured to determine dates and times of broadcasts of the two or more programs

except by referencing the schedule generated by the server, and wherein the DVR is not
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send the second schedule to the second digital video recorder over the
network. 18. The server of Caim 15, wherein the server is further
configured to: store the first information on the conputer-readabl e nmedi um

in responsgyd 166L81vi Ng the first information from thepétisiooglesgisgal Vvi deo
recorder; receive, over the network, froma device other than the first

digital video recorder, change information that indicates a change that a
user of the first digital video recorder wants to make to the first

i nformation; change the first information in response to receiving the
first infor neanfignredthdeteimingyenancds omyhich bregdadst iof the tvabomprtpregiamswdt e t he
changed firs{,j TRk | : ter: U enerate a

revi sed sche{()j‘ijljép:1 Sgg%Egﬁmﬁﬂé%%ﬁgﬁggggﬁ?ﬁﬁ@ﬁﬁgﬁgéﬁ%gygﬁgggﬁ% send t he
revised schedule to the first digital video recorder over the network. 19.

The serVér of haPYRraf(Baimphe wapiinthe DY i éyrthes candighiegie:ed to generate the
first schedulg.qf n‘ilﬁgl%fsi&{oftt ik bfi § kol &éﬂ-l%lf;da\sleqﬁéh‘ﬁrﬁ%%ﬁ%e DiViET eby
relieving the first digital video recorder of a t_)uréen of generating the
first schedufegeivedronTthe serwervever ife rehvedrin aByisscheardomofithelist élray the spryer

configured to synghtQniydsed ohithShintelchion ofthe AsiPhiROram I i st on the server
with a second version of the programlist stored on the first digital video

recorder, whepithe rerised yargen oleths ighendhe compujsr sepdable mediuntdent i fi es t he
first set of whiiRinQhe lrggfsg%{i&.gg{t; Firle@;éhs tgd}ﬂith‘é/@fﬁfiﬁ'\)%rsti&? second version differs

fromthe first version. od conprising: receiving, over a network,
at a server, froma first digital video recorder, first information that

| denti Thgs atfd hyR oﬁglaiﬁlflltWﬂergfn thbgRﬁr%Z&Pé%ontﬁ do;user of the first

digital video recorde as instructe irst digital video recorder to
record; WO 20dig¢ a8 TEPGTY WSACHB/IBHEXER change to the list; and

send, to the server, over the network, information that indicates the change to the list.

15. A server that is configured to:

receive, over a network, from a first digital video recorder, first information that
identifies a first set of two or more programs that a user of the first digital video
recorder has instructed the first digital video recorder to record;

determine, based on the first information, a first schedule for recording at least two
broadcasts of programs in the first set of two or more programs;

store the first schedule on a computer-readable medium within the server; and

send the first schedule to the first digital video recorder over the network as a single

entity.

16. The server of Claim 15, wherein the server is further configured to:
determine, for each program identified in the first information, (a) a date at which a
broadcast of that program will begin, (b) a time at which a broadcast of that
program will begin, and (c) a channel on which a broadcast of that program will

OCcCur.

17. The server of Claim 15, wherein the server is further configured to:
receive, over the network, from a second digital video recorder that is separate from the

first digital video recorder, second information that identifies a second set of two
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determ ni ng, based on the first information, a first schedule for recording
at |l east two broadcasts of prograns in the first set of two or nore
progranms; storing the first schedule on a conputer-readabl e nediumwthin

the server w@bfogens ng the first schedule to the first pgigkiondosssdeo
recorder over the network as a single entity. 22. The nethod of C aim 21,

further conprising: determning, for each programidentified in the fi rst
information, (a) a date at which a broadcast of that programw || begin,
(b) a tinme at which a broadcast of that programw || begin, and (c) a
channel on whi ch er herepdpasts thit a vet ofphogren digitdl videe tacord2Bhas Timerueted hod  of

Caim?21, furt herthgg‘%g%' gfoﬂgl w&ég(:rgéo\{ae@gd lteg gr the network, at the server,
VI tha

froma second digi €0 recor 'S separatefromtheflrst
di gital vi dedeteretng,desed oselxosedoridnfiformaianomsdchadt schekbrid fo’r r@sldmgsednastcbnset of

two or nore progrf;;lr 4 a%] a user.o tercl:e Sgopwoog% OV} deso recorder has

instructed the sed¢Shd SFPéﬂc%Pi‘H‘e FERNT eI S F Hr sd€t%r mi ni ng, based

on t he seconstoferthoseraid @hedude @Ethendnmhedadablefrmafdmrm;cmddl ng at | east one

br oadcast of a g ghosgr am i ecand .s nor.e storing
u

or [ ans;
the second sthe T o eélu%cgc’%ltftsg?andéi ngdco Eaprden over %‘Qéleet%'& g the second

schedul e to the second dlgltal video recorder over the network. 24. The
met hod a8. C &hewepver of Glaithd P, whargin ithsi sagyer stfotliengorfigeretite:st i nf or mati on on

the conmputers Bﬁgﬂéﬁls? ?8?91' HER Snk %%HE%FmE&bE%&JuYAq ﬂgregélﬁlsé o xééeldlﬁg &\F mat i on

fromthe firs |ta I'deo_recor recelrvin over e networ roma
devi ce other t hanflbhleafdlmlamn ﬁl@rgitheﬁﬁrst\/dlgi@d)vxde@mcq@pr change information that

i ndi cates a ﬁ&g& %vEﬂﬂé nawﬂﬁce 'frof?lf cienﬁ‘:e oh{e§ haﬁ“thglffl ﬁldlﬁﬁafl@lgcg %S%Q?Eha‘P@é‘t s to

make to the I 'nforma
information that mdlcates a change that a user of the first digital video recorder

wants to make to the first information;

change the first information in response to receiving the first information, thereby
generating changed first information;

store the changed first information on the computer-readable medium,;

generate a revised schedule based on the changed first information; and

send the revised schedule to the first digital video recorder over the network.

19. The server of Claim 15, wherein the server is configured to generate the first schedule on
behalf of the first digital video recorder, thereby relieving the first digital video recorder

of a burden of generating the first schedule.

20.  The server of Claim 15, wherein the server is configured to synchronize a first version of
a program list on the server with a second version of the program list stored on the first
digital video recorder, wherein the first version of the program list identifies the first set

of two or more programs, and wherein the second version differs from the first version.

21. A method comprising:
receiving, over a network, at a server, from a first digital video recorder, first information
that identifies a first set of two or more programs that a user of the first digital

video recorder has instructed the first digital video recorder to record;
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changing the first information in response to receiving the first

i nformati on, thereby generating changed first information; storing the
changed first information on the conputer-readabl e nmedi um generating a
revised scheslbli50P3red on the changed first informationpcppghogfddicdd t he
revi sed schedule to the first digital video recorder over the network.
2010/ 027376PCT/ US2008/ 082268 25. The nethod of O aim 21, further
conprising: generating the first schedule at the server on behalf of the
first digital video recorder, thereby relieving the first digital video
recorder of detburiciep, tatedgertbe fitst infortrador, iarfgst sslekeld fibraecdidding Aleastrbrdrod of
Cl aim 21, furtherbco risj ng: sync rct)njtz‘i ng at the server, a first version
of a programli st TORICEHR OUPEATS ] PR DLt SR OERY U PLF BPEH™S he program | i st
stored on t hsofing the fitkt géHedble vh d eompeteoredéble mitdureiwithirhte férvet ander si on of
the programlist identifies the first set.of two or re prograns, .and
wherein the %eélaﬂlﬁcﬁh‘lvfgﬁsgﬁch?@&q tf)?l?eerftérs ‘{“%lfﬁ?'t"ﬁigof‘?c?’éfifr CEr ed’ﬁg’voé s 95108F at i | e
or non-vol atil e canmput er-readabl e storage nedi um storing instructions for
scheduling a recording of a broadcasted program wherein the instructions,

when exggut e?hg%e@lggop&laﬂgﬁ? fBﬁl‘i’e‘%%&%ﬁfiﬁng-cause t he one or nore processors
to perfdorm steps conprising:’ receivihng, over a network, froma first

di gi tal vi dedeteratningleps eakh peigramidentifiediio thetfhrsttinfiocheationf (ags date fii whith get  of
two or nore progr ser of..t.he. fhrrst. di gl i der has
instructed the fil?r(s) dcé%}%hhglf ISI léglé{anomruebgglrnd@? §t%6n%rag(k:‘%r?ch;a\ﬂ5§a§g# gfr:\tﬂ%the first
i nformation, det epmgnmngilldeginr std (schavuhe of ghichedwoaticay ofithal maghmtwild
broadcasts of progr ams inthe first set of two or nore prograns; storing
the first schedul €6h a conput er - r eadabl e nmedi um and

23. The method of Claim 21, further comprising:

receiving, over the network, at the server, from a second digital video recorder that is
separate from the first digital video recorder, second information that identifies a
second set of two or more programs that a user of the second digital video
recorder has instructed the second digital video recorder to record;

determining, based on the second information, a second schedule for recording at least
one broadcast of a program in the second set of two or more programs;

storing the second schedule on the computer-readable medium; and

sending the second schedule to the second digital video recorder over the network.

24.  The method of Claim 21, further comprising:

storing the first information on the computer-readable medium in response to receiving
the first information from the first digital video recorder;

receiving, over the network, from a device other than the first digital video recorder,
change information that indicates a change that a user of the first digital video
recorder wants to make to the first information;

changing the first information in response to receiving the first information, thereby
generating changed first information;

storing the changed first information on the computer-readable medium;

generating a revised schedule based on the changed first information; and

sending the revised schedule to the first digital video recorder over the network.

22



sending the first schedule, as a single entity, to the first digital video
recorder over the network; wherein the first set of two or nore prograns
i ncludes at |east one of: (a) a programthat is to be broadcasted via

tel evi si onysd s@hsSsRNd (b) a programthat is to be downbepgedods2ikr eanmed
over a packet network. 28. The conputer-readable storage nmediumof Caim

27, wherein the first digital video recorder does not determne the first
schedul e. 29. The conput er-readabl e storage nmedi um of C aim 27, wherein the
step of determning the first schedul e conprises: WD

2010/ 027376PCT/ US2008/ 082268 determ ning, for each programidentified in
the fir i nfor ion a dat e at which a broadcast of that programwl|
begi n, ?') a 91%ﬁ?ﬁlg?o(/\(ﬁ:u]i(“g%lnzg’fB&beéagrginlb"bgf‘ that programw |l begin, and (c)
a channel ongashiatihg thelfirgacdicaste aothe tsératr quritebaléof the Fitst dgaalrvidedGecofdre,
conput er -r eadabl e, st orage .medi um of . aim 27, wherein, for each program
Cdent i fied i n t haPEPLENFHE MY oheel S PrupeiolnButien of wakiie e tel)
date at which a bchatiteast of that programw Il begin, (b) a tine at which a
broadcast of that programw || begin, and (c) a channel on which a
broadcast of that programw || occur. 31. The conputer-readabl e storage
medi um 26. C @hemethod vhElagn 21,tiwehes cepprifing:t her conpri se: receiving, over the

network, from a second iegi tal wvi qeorsyoeco r derqrt hzf.lt 0i SpSeparate afsregorgdt he
first digitat’™ fa%“ﬁge%g? asgfv,er@;g nd"t N 8?%?9 PHAYT AN M8 Second
set of two or norerforogithnprophat lisastisdronalie fitsedigied otido dicgiden wheieitete
(ecorver has |t ek st 05,2500 LR YRR LESORET AL BB D25
| east one broadcasid vdferein the gegoadvemiot lMefesefromdhesait wisiénMd or nore prograns;
storing the second schedul e on the conputer-readabl e nmedi um and
27. A volatile or non-volatile computer-readable storage medium storing instructions for
scheduling a recording of a broadcasted program, wherein the instructions, when
executed by one or more processors, cause the one or more processors to perform steps
comprising:
receiving, over a network, from a first digital video recorder, first information that
identifies a first set of two or more programs that a user of the first digital video
recorder has instructed the first digital video recorder to record;
based on the first information, determining a first schedule for recording at least two
broadcasts of programs in the first set of two or more programs;
storing the first schedule on a computer-readable medium; and
sending the first schedule, as a single entity, to the first digital video recorder over the
network;
wherein the first set of two or more programs includes at least one of: (a) a program that
is to be broadcasted via television signals and (b) a program that is to be

downloaded or streamed over a packet network.

28.  The computer-readable storage medium of Claim 27, wherein the first digital video

recorder does not determine the first schedule.

29.  The computer-readable storage medium of Claim 27, wherein the step of determining the

first schedule comprises:
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sendi ng the second schedule to the second digital video recorder over the
network. 32. The conputer-readabl e storage nmediumof Caim27, wherein the
steps further conprise: in response to receiving the first information,

storing theydhgighaaftf Ormation on the conputer-readabl e pegiy¥hss858i Vi NG,
over the network, ?roma device other than the first di g?tawsl eo

recorder, change information that indicates a change that a user of the
first digital video recorder wants to make to the first information; in
response to receiving the change i nformation, changing the first

i nf or mat i on, dé¢ttrenimioy, fgeeweh atagran clesufgpddn therfast infofmativat (apm datandwhitioni ng t he
changed first information.on the conputer-readabl e di,.um, 33. . The

conput er - r eadabl ebrgé%a%{ﬁgtq?gﬁoﬁwno‘?'ﬁ%eginﬁ{bgi?i%éP’ngc atqﬁ%adg%sgﬁfs&; "ur t her
conprise: sendi ngpbramokidirtgein, amif(oy nettahndd oo wéichtaigoatedsvof that mogram Willr st
digital video recorder. WD 2010/027376PCT/ US2008/ 082268 34. The

conput er - r eadabl e°$t'or age nedi um of O ai m 27, wherein the step of

determning the first schedule further conprises: determning that
br oadca86s ofh¢ ewmmprtersreadablp sogreamedium ofElaim 26 twheedin, Wior dactoprograndur i ng ti ne

i nterval s th?ite ed 1§ MR RL N, BY BT g&eflhg i&ﬁﬁﬂ%}?f R JSHELY NI ng t hat
broadcasts of two of nore prograns In the first se t7%ccur duri ng tine
i nterval s t hbtoadtast ofdst pparam will jegov €r)ladime gt ayhicket woadcndt othaf pogram widast
one of the tywo.or Le progyrans,. rticular broadcast that occurs at a
Crme 1 nt er varhard B g RO G0Rniefa BRobos Loy PR RALerelEt <5 "L he tvo or
more prograns, and (b) adding the particular broadcast to the first
schedul é!. 35Thertpmmptarpendable sosatalmedium of Glgien Abdihgraimthe Sleps Farthay, coipeis®i n t he
step of det SrahigoofNfhe et SERPEMCE] Wohl1 iact QBRFdeS i s A8 B EHBGE L hat
broadcasts of two~or nore prodgrans In the“first set w occur during tine
interval s that atfilsedigtal padetiresorder, semnt aforneieive that iwenigfics hatcoat setof twhe t wo
or nore progranms &%é}gﬁ)r&??ﬁsqﬁ&%lfsgnéflt]?[e Je@@%rd?ﬁﬂ.[l Lied REbIaePRE ifsGldtedlue Lo
an insufficient quantity “of physical signal inputs;
the second digital video recorder to record;
based on the second information, determining a second schedule for recording at least
one broadcast of a program in the second set of two or more programs;
storing the second schedule on the computer-readable medium; and

sending the second schedule to the second digital video recorder over the network.

32.  The computer-readable storage medium of Claim 27, wherein the steps further comprise:

in response to receiving the first information, storing the first information on the
computer-readable medium;

receiving, over the network, from a device other than the first digital video recorder,
change information that indicates a change that a user of the first digital video
recorder wants to make to the first information;

in response to receiving the change information, changing the first information, thereby
generating changed first information; and

storing the changed first information on the computer-readable medium.

33. The computer-readable storage medium of Claim 32, wherein the steps further comprise:

sending the changed information over the network to the first digital video recorder.
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in response to determ ning that broadcasts of two or nore prograns in the
first set wll occur during tinme intervals that at |east partially overl ap,
and that all of the two or nore prograns cannot be concurrently recorded in
their enti Rﬁi}’mwﬁz%mdet ermning a particular program obctigobdiRaRtg MOre
progr ans, I's associated with a highest priority anong priorities
associated with the two or nore prograns, and (b) adding a particular
broadcast of the particular programto the first schedule w thout adding,
to the first schedul e, broadcasts that conflict with the particul ar

br oadcas4. 3®he d’dt@mnmdhblesro@datﬂdmnsbfcﬁlagmzﬁwdiewm o s€patf det@rhiningereei n
the step of {5’ n‘]ilq irst schedule further conprises: selecting,
from anong alf)s 511?5%5'fr“t?méa%asts of a particular programin the first
set, a parti datmatinibg dadmasdcawglosevor@mmdpmgramshh thelfiraseawilll ceastdudng program
that i s already store &ag th irst gl Ill vi deo recorder to remain stored
on the first di gl?rﬁ?"\ﬁ Dt ta'é%(g été?anfaé)l ¥f¥8nhger period of time than if an
earlier broathasgionftodbermpainigitcdl baiadB Y an wahere progheny iaclar fileckeatill he
first digital video recorder; and di ng the rticul ar. broadcast. to the
flrt schedul e TEPBTOrGTrInBREr IS BEyBEE SR e I g for o

non-vol ati | e conpleisepne efabatwoorshae aggrameda patmsalmfﬁrmgichqnﬂtar ocirsains tidei ch,
when executed by one rocessor e on nor e processors
to perform steps 88‘%’? @Fﬁ 50 t%‘S Hﬁh%‘gﬁcr} ?1’21?%6% the att” a?rﬂé)rr‘?‘?/er froma
first digital vi d}ﬁﬁgﬂ’aﬁl@Qi’ndle) adlling Stie pand@larBidaddnst doalie ﬁxdﬁd&hd:(fullees a fi rst set
of two or nore program; that a user of the first digital video recorder has

| nstrucked Ui, {ehater 0l gib2kio o5 R L GE0N gt P ISR fe LASLERLALI, yR2sed

on the first recording a ast two
br oadcasts ofuspscdlgdlaasrmthal ctolrrEptr[stsl’st set of two or nore prograns; storing

the first sc& HJP fo ter-readabl e nedi um e server. and
sendi ng t he & ¥ mg‘é eagtl),l e&?%{st) tévofolrrr% Iegro 1Al tl} (sleo re“(lzlttl;ir Curdogré‘c% t he
network as a si ngtiree muetrvalythaezﬂlea'{hmxtwwmmﬂa@f d al m 21, further conprising:

et e 0 g Bl FRE L PB R SR LRl S BRI AR,
br oadcast of thatermmgdwermwnlnhsuff&gannqumn@ c(f(p)]yﬁcdltklgmelipum"l which a

b d f.th
et of @ mramss @ HBR e BRo8fcas B OF 1o O pekns if Mtk CePhalf 29°

occur during time intervals that at least partially overlap, and that all of the two or
more programs cannot be concurrently recorded in their entirety, (a) determining
a particular program, of the two or more programs, that is associated with a
highest priority among priorities associated with the two or more programs, and
(b) adding a particular broadcast of the particular program to the first schedule
without adding, to the first schedule, broadcasts that conflict with the particular

broadcast.

36.  The computer-readable storage medium of Claim 27, wherein the step of determining the
first schedule further comprises:
selecting, from among a plurality of broadcasts of a particular program in the first set, a
particular broadcast whose recording will allow at least one program that is
already stored on the first digital video recorder to remain stored on the first
digital video recorder for a longer period of time than if an earlier broadcast of the
particular program were to be recorded at the first digital video recorder; and

adding the particular broadcast to the first schedule.



receiving, over the network, at the server, froma second digital video
recorder that is separate fromthe first digital video recorder, second
information that identifies a second set of two or nore prograns that a

user of theygsfppssfA gital video recorder has instructegctgosfssend di gital
video recorder to record; determ ning, based on the second Information, a

second schedul e for recordl ng at | east one broadcast of a programin the
second set of two or nore prograns; storing the second schedul e on the
conput er -r eadabl e medi umy and sendi ng the second schedule to the second
digital ¥i.deo r ecArvdmileoareabn{vhlatihe:bmpnder—redd’ablérherag@mpdinmrstqr'mgdrabhetim or age

medi um of C|a|m37h}\4\,hre|ntltﬂ% sfurther (oX0) rlsg}1 storln%theflrst
1C execute J)g qn OI' m l})I‘OC:CS&OI‘S ause the one or Mmo
i nformation on thé conpu {&f ST eadab M1 Tesponse 1o receiving the

first infor matl onprbmssnrs hnqaefﬁorrsbteph g]rripnismgl deo recor der rece| VI ng, over
t he network, fr.oma device q( the . first di. (¥ gear der,

change i nfor st B QA7 "TRET Ca& aesser\éercﬁom ) flrstt H?ﬁtala‘”usoechor °r ﬁrSt lfl |°rrr§1 tl%f' igital
vi deo recorder wathhtsidémifienk éirst @ettohem‘anrrﬁdre prfgemmsethata@nyser dﬂﬂneZtﬁ}:tl(ngmﬂS?GPC

T/ US2008/ 082268 chan the fi n response f receiving the
first information’ Q‘fcﬁ‘ %Si}r}ﬁéﬂléh“tt‘fdg ghsgﬁéét% Vf“herpg COITE & rﬁﬁ?llgbn storing

t he changed ﬂetemtmmg],ﬂmsdmmitbasﬁ“ mmﬁdrmanmmdtrereelredaldddnireear&dgum:asgewmrat| ng a
revi sed schedul e based on.the ch ‘ﬁ ? E i nformation; and sending the
revi sed schedul e P8R ?ﬁ&f&%ml&w ] lrs\/?edg HREIPUSPOKAN t he net wor k. 41.
The conput er stoeaghiabfiest sthedalg en aedinpureofeadabid medum with@r ée sertdrearsit eps further
conprise: generat t he

f ed h
T oyl PR el p i REMSEY R fosh FeREE % rRDeRERE M afthgb deo

recorder of a bureeiny.of gener ating the first schedul e.

38.  The method of Claim 21, further comprising:
determining, for each program identified in the first information, (a) a date at which a
broadcast of that program will begin, (b) a time at which a broadcast of that
program will begin, and (c) a channel on which a broadcast of that program will
occur.
39.  The computer-readable storage medium of Claim 37, wherein the steps further comprise:
receiving, over the network, at the server, from a second digital video recorder that is
separate from the first digital video recorder, second information that identifies a
second set of two or more programs that a user of the second digital video
recorder has instructed the second digital video recorder to record;
determining, based on the second information, a second schedule for recording at least
one broadcast of a program in the second set of two or more programs;
storing the second schedule on the computer-readable medium; and

sending the second schedule to the second digital video recorder over the network.

40.  The computer-readable storage medium of Claim 37, wherein the steps further comprise:
storing the first information on the computer-readable medium in response to receiving
the first information from the first digital video recorder;
receiving, over the network, from a device other than the first digital video recorder,
change information that indicates a change that a user of the first digital video

recorder wants to make to the first information;
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42. The conput er-readabl e storage nedium of C aim 37, wherein the steps
further conprise: synchronizing, at the server, a first version of a
programlist on the server with a second version of the programlist stored

on the firs}oddi8biats video recorder, wherein the first pergkaosGhadshe
programlist identifies the first set of two or nore prograns, and wherein

the second version differs fromthe first version. 43. A nethod for
scheduling a recording, the nmethod conprising: a server receiving, over a
network, froma digital video recorder, information that identifies a

pr ogr am t hat clangmgthedfirst inforatprtialrespombe o reegiving ére fivatsinforrsatranc theatby he

digital video recgrder. to record:. rver determ ning, based on a
recordi ng schedulgengﬁaé{]"?%anaes&s)%%tllgfogﬁat\?ﬁ h the digital video recorder and

t hat is st or edrionthy chingedfirss afarerafiombrethh eomputeieeadabiengediims he program wi | |

conflict with recordings ,of qgther prograns indicated in the recording
schedul e; i n®F&&§p0REL® Sésdd%lfeg}‘%%ﬁ?eﬁ@nt ]ﬁea‘irhgggeggggrlﬁt?’%a%’f“ %Iﬁie program wi | |
conflict w tkendgohdienigsd ehedaiderthgpfiogdiging vided recatdedoven thehetwak.or di ng
schedul e, the server (a) instructing the DVR to ask the user to choose

bet ween having the programrecorded or having a previously schedul ed ot her
pr ogr amét e coifbedymguodr-reeiablie wiongge aneclinon cEChino AT, twierddVRe sfep) fuuhelatompgis¢:he

recordi ng schedul e hased on the chaice, an d)..sendi,n he. recordi ng
Sohedul et o R RIS SR F3eiba (RDh8) B ISl ArFERiT "o,
non-vol ati | e conptheeby retiadapthe fatialigdge videdreaondeait araibagden o pensedting s firer

scheduling a recorgiacg‘_]gé wherein the instructions, when executed by one or

nore processors, %: the one or nore processors to performst eps

conprising: receiving, over a network, at a server, froma digital video

recorder, information th identifies a.pro m,t hat .a use f the digital
U deo. r dor adPE Fte et ¥Eble i anetan PG SEQ B R R E B

det er mi ni ng, syakhiohzirgeituky serieasefiisoverdor @aqirograg 1ischretie kavdrivath 4 econd
associated with the .digital video recaorde nd that.js stored.only at the
Server  whether aYruEbIRBSIT Hs SrOGTans i PeRaideD ol R REO i ngs. of
ot her prograns i nfitscedredon bfithé h®gradclivt ddendfisaheist et of tvore spee p@gtams,
determining that a recording of the. programw || _confl.ict with recordings
of other progransild 'e(Ez{PgH%F?PﬂPHngPgl&bf??jf E?@méh%%{iweé?w‘t-a) instructing the
DVR to ask the user to choose between having the programrecorded or having

a previagysly schedu] ed other programrecorded, (b) receiving a choice from
t he DVR,A'LJJ( c) AdBﬁg?ﬂ?@S hﬁé“ F‘é@d?“cﬂ%ﬁﬁg’éﬁﬁ@aé}f’gcm d%n the choice, and (d)

sendi ng the &e&o&rdediaving beeis Rtwerk!fiem RMRRital video recorder, information that

identifies a program that a user of the digital video recorder has instructed the
digital video recorder to record;

the server determining, based on a recording schedule that is associated with the digital
video recorder and that is stored only at the server, whether a recording of the
program will conflict with recordings of other programs indicated in the recording
schedule;

in response to determining that a recording of the program will conflict with recordings
of other programs indicated in the recording schedule, the server (a) instructing
the DVR to ask the user to choose between having the program recorded or
having a previously scheduled other program recorded, (b) receiving a choice
from the DVR, (c) updating the recording schedule based on the choice, and (d)
sending the recording schedule to the DVR.
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44, A volatile or non-volatile computer-readable storage medium storing instructions for
scheduling a recording, wherein the instructions, when executed by one or more
processors, cause the one or more processors to perform steps comprising:
receiving, over a network, at a server, from a digital video recorder, information that
identifies a program that a user of the digital video recorder has instructed the
digital video recorder to record;

determining, at the server, based on a recording schedule that is associated with the
digital video recorder and that is stored only at the server, whether a recording of
the program will conflict with recordings of other programs indicated in the
recording schedule;

in response to determining that a recording of the program will conflict with recordings
of other programs indicated in the recording schedule, (a) instructing the DVR to
ask the user to choose between having the program recorded or having a
previously scheduled other program recorded, (b) receiving a choice from the
DVR, (c) updating the recording schedule based on the choice, and (d) sending
the recording schedule to the DVR.
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