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| NVENTI ON [ 0001] Enbodi nents of the invention generally relate to digital
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specifically to techniques for correlating nedia netadata gathered from

di verse sources. BACKGROUND [ 0002] The approaches described in this section
coul d be pursued, but are not necessarily approaches that have been

previ ously conceived or pursued. Therefore, unless otherw se indicated
herein, the approaches described in this section are not prior art to the
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br oadcast automatically tunes to the channel on which the

epi sode is going to be broadcasted and records that episode on the DVR s
hard di sk drive. For as | ong as tgyakeroudgd epi sode remains on the DVR s
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br oadcastaggllication 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 example, 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 maintains within the
DVR’s own storage mechanisms. Whenever a program on the DVR’s “to do” list is

broadcasted, the DVR automatically records that program.
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“Chrlstopher” in the title might not feature any actor named “Christopher”). Thus, in order to

perform an accurate search that is likely to yield the results in which the DVR user is most
interested, the DVR benefits from the fact that the EPG-provided metadata that the DVR
searches contains information that has been classified into different types (e.g., “actor”

metadata, “title” metadata, etc.).
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criteria.
EPG-provided metadata for one program contains a particular set of fields (e.g., title, actors,

category, genre, year, rating, etc.), then the EPG-provided metadata for each other program
will also contain the particular set of fields (though the values of those fields will naturally
vary from program to program). In other words, the “structure” of the EPG-provided

metadata for each program typically will be uniform from program to program. A DVR is
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information such as title, actor, and genre (to name a few types of information), there is often
no assurance that such information will be tagged specifically as a title, an actor, or a genre in
the VOD metadata—the “type” of an information item (e.g., whether the information item is
a title or an actor) in the VOD metadata is often difficult or impossible to determine from the
VOD metadata alone. Although a DVR user might like to be able to search for VOD content
in the same way that a DVR is able to search for regularly broadcasted content, the structural
variance in VOD-provided metadata often stands as an obstacle in the way of a DVR that

would otherwise permit a DVR user to search for VOD content in this manner.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] 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:
[0013] FIG. 1 is a block diagram that illustrates a system in which an embodiment of the
invention may be practiced;
[0014] FIG. 2A illustrates an example system in which an embodiment of the invention
may be implemented;
[0015] FIG. 2B is a block diagram illustrating a general overview of the components of a
Digital Video Recorder (DVR), according to an embodiment of the invention; and
[0016] FIG. 3 is a flow diagram that illustrates a technique for correlating media metadata

from diverse sources, according to an embodiment of the invention; and



Digital Video Recorder (DVR), according to an enbodi nent of the invention;
and [0016]FIG 3 is a flowdiagramthat illustrates a techni que for

correl at iWQ 20Hi3207det adat a from di verse sources, accor diPad/usgomamewsabodi nent
of the invention; and WD 2010/ 132073PCT/ US2009/ 060832 [0017]FIG 4 is a

bl ock diagramthat illustrates an exanple of a conputer system upon which
an enbodi nent may be i npl enented. DETAI LED DESCRI PTI ON [ 0018] A net hod and

appar at ui?(fl@f : C(ﬁ% eﬁl i"é‘ta!bﬁ&k 'Ef‘a‘g{a (et Rs bf %rﬁgiev(ﬁ ra%@rlnﬁ%lr s_%/@t%miu%ogescr i bed.

In the follow ng escription, for the purposes of explanation, numerous
speci f i ¢ whethainlesbadimesianay keripiplemenisider t o provi de a thorough under st andi ng
of the present invention. It will be apparent, however, to one skilled in
the art that the present invention na racticed without these specific
details. In other instances, Wef4l g@%ﬁﬂﬁ@ﬁres and devices are shown in

bl ock di q@r8m f QY AkihBd EKPhark@s 8 QbMelktiRanRESasthdya PHS dikisBgourds iPr esent
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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.
[0019] Embodiments are described herein according to the following outline:
1.0 General Overview
2.0  DVR Overview
3.0  Correlating Media Metadata from Diverse Sources
4.0 Implementation Mechanisms—Hardware Overview

5.0 Extensions and Alternatives

1.0 GENERAL OVERVIEW

[0020] 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 technique for correlating program metadata from diverse
sources.

[0021] According to one embodiment of the invention, a DVR obtains separate sets of
program metadata from separate sources. For example, the DVR might obtain a first set of
program metadata from an EPG data provider, a second set of program metadata from a first
VOD service provider, and a third set of program metadata from a second VOD service
provider. Under such circumstances, the first set of program metadata specifies information
about programs that are going to be broadcasted on various channels in the near future, the
second set of program metadata specifies information about programs that are stored on the
first VOD service provider’s servers, and the third set of program metadata specifies
information about programs that are stored on the second VOD service provider’s servers.
The structure of the sets of program metadata that the DVR obtains from these various
sources differs. For example, information of a particular type (e.g., title, actor, category,

genre, year, rating, etc.) in one set of metadata might be tagged or labeled differently (or not
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labeled differently, and even if one set of metadata contains at least some information that the
other set of metadata does not. In response to a determination that program metadata as
represented in a set of metadata from a first source is sufficiently similar to program metadata
as represented in a different set of metadata from a second source, the DVR concludes that
the sets of program metadata from the first and second sources actually refer to the same
program.

[0023] According to one embodiment of the invention, in response to determining that
two separate sets of program metadata actually pertain to the same program, the DVR selects,
from at least one set of program metadata, information about the program that the other set of
program metadata lacks. The DVR generates an instance of a “canonical” data structure for
the program and inserts, into that instance, the information that is lacking from at least one of
the metadata sources. In the canonical data structure instance, each of the information items
from the metadata sources is labeled and/or stored according to a specified schema, so that
the “type” (e.g., title, actor, category, genre, year, rating, etc.) of each of the information
items in the canonical data structure is known. For example, the canonical data structure
instance may be stored as an XML document (containing XML tags that indicate information
types) that conforms to a specified XML schema. The DVR then stores this canonical data
structure instance on the DVR’s persistent storage device (e.g., one or more hard disk drives
or solid state drives) in association with a unique program identifier of the program to which
the sets of metadata actually (though perhaps not expressly) pertain.

[0024] In one embodiment of the invention, for each source from which that program is
available, the DVR stores the identity of that source on the DVR’s persistent storage device
in association with the canonical data structure instance for that program. For example, if the

same program is available from both a first VOD service provider and a second VOD service



at all) frominformation of the sane type in another set of netadata. For
anot her exanple, program netadata that is fromone of the sources m ght
cont ai n awOepw/IB3207Bnf ormation (e.g., title, actor, cate@6TUS2¢PM6G832 year ,
rating, etc.) about a particular programthat the program netadata from
anot her of the sources does not contain, even though the program netadata
fromeach of the sources actually pertains to the sane particul ar program
[ 0022] Ac E)PJV%&:PQ?&Rh@B@RWM@B@thQEaan@al'dQﬁé%ﬂﬁét% qns?afn&,eiror @it ﬁb%l’afﬂg the
separate sets of nmetadata fromthe separate sources, the DVR autonmatically
conpar es withdodetheTitst VB swevigearevides eprbihe sesoad VORberties Hf‘él‘éﬁﬁfi fikepeniti cal
prograns ,to, W fae £W8in@%o B8 Badkhstdd %Eéfl@@haﬂﬁélﬁg@@ﬁmﬁg fihRlalRo 1SAccor ding to
one enbogl ment of the invention, in nmaki is conparison, the DVR

sear ches aF@labkifsint &V O stvidgsarowdas therethe Pﬁ%rﬁ%ﬁt @%@Fl%%am@tfah Hlone set of

et adat a ;gidurk MRl OF Mt ﬂr@%‘kaﬁ%ﬁﬁdoﬂ?ﬁe tinAdRtkemhd Rt vob seRiadatviler.even i f
those sets of netadata are | abel ed differently, and even if one

ed or
set of néefb?éhtaﬁé@wﬂmgn%%em@ggmen%ﬂfbe inﬁ%wﬁﬁmr%ﬁorﬁﬁ&iaw@ S¢her set of

net adat a ;dResg Qhrch [ fr&ESARNGE: sh@srp oGSl LLpELinad bPMal FAR wBéroO@E HVRTEt adat a as
represented in a set of nmetadata froma first source is sufficiently

similar teeprode sichpirandeaD YR ysepnd ia sedchicn thy sradreapeifel dug sigrtuiet adat a

froma secomdesSOMF6&amt At MRy GiRNGidtde The DAR édﬂﬁ)o%taﬂlsﬂ;f S Rghamnet adat a
fromthe first and second sources actually refer to the Erre pr ogram

[ 0023] Acédtsl g crigtipiad Bish BerssReTbe Bet 19 e DV Bist-i Yrnifipaptly 85 BH &Yt o

det er m niiRGude®dth (hyFoSERAMAL fe &ﬁﬁ&b@idc@s"t@mrad@pﬁ@ﬁad@haelaci spabikiy ipertain to
t he sane am the DVR selects, from

r | ea one set of ram
met adat a,in Fhﬁg prrgnsl 6H VANo atoLtas ﬂfﬂt bSQEYVé‘Ilﬁb?arfé‘fm f S(Ié)]%fqli\é‘?e @8Y1d%r%t g’gog ram
met adat a k@GkBscrelibg. DMRr@ﬁfh&irﬂﬁrﬁﬁa@Bs (RII VAR G&r Onefits fﬁalmmmabmty todadrén
structure for the pro%ll nd i nsert i nto. that inst gdet%ﬂhe information

that is FYIKPHEMS (hahgrinas (E]E‘aéfﬁfée%‘?fsstoﬁlfgesr?@’tﬂéﬂléttoéle§ {U$'HEcanoni cal
dat a str wat udegintdtfic@nogs to@RcnVRfs deh@adidnfaad oBhpletion dfellf&cafldirﬁkml tthe netadata

sour ces is | abel ed and/ cc)ir stored accordi ng hema, so that
The ot ypoiuggeontin i on S0 B5aTHPY R IREs IR bAFERRE SR o
each of tlh[ﬁe pﬂmgmhnmétadma oHceingl firoin tdige cfahsnkaates dadparsstinaatplite of S known. For
exanpl e, | E{Hﬁcanom cal data structure instance may be stored as an XM
docurment {EERING ™M tags that indicate information types) that

conf or s [06263 splemhfet z&@ed@\/hmb@thﬁm&s oftheinbMiRioh kecongtaor e ntpbics agarnousi cal dat a
or o har 4P SR dr/eReb SeBe AR Sl TLs P At B s ke 2 ot que
programidentifier of the programto whi ch the sets of netadata actually
(though ha sly) pertain. [0024]1In one enbodi nent of the

i nventi o%%foﬁ%e%jl@&]agﬁ]gé@z fromwhich that programis available, the DVR
stores tﬂ@02I7¢IentHIGy2mﬂhmmes seuaple oystanha @Vﬂl@qmmoshrmneﬂﬁth@mwrage devi ce
in associ e - r L .LPr ogr am
For exanp é’ b%q?lm h@nt%@ “%as&ggllrﬂ%ﬁ#tﬁ@%@%ﬁ r%fctg%t?lg{r’ﬁ %%l?ﬁ%%??rzsot& Q@Eﬁg service
provi der isemnpusetiosd cd)lwdstemtwoéc 200rtireigheany comannichieonDvRagysuak 8o at e t he
canoni calg ter Cfiy st VOD
sorvi co pBIG RbEEbHL R EbARG R b @?CE%@%%?H%M s Rk aPRephe

progr am tlhatPaet E;TOI MP3AIBIbehibh tsazdma@bsedﬁe@\ﬁman@pe@ lehet?bE mamratealtbya specific
time al SefRn@y afrkabhéy Lo RudPHABHYiG: BLYLARK prohRR20d) BorlfR)

associ ate the canon ata structure instance at programw th both
t he chanrempticnz03zand ppiablo®Pics@ii ce provi der.

[0028] Personal computer 208 may be a personal computing device, such as a desktop
computer or laptop computer, and is also coupled to network 205 through any
communications interface, including wireless. Portable device 210 may be any handheld
computing device, cellular phone, portable media player, or any other portable device capable
of displaying multimedia content and may be coupled to network 205 through any

communications interface, including wireless. DVR 202, personal computer 208, and



[ 0025] Accordi ng to one enbodi nent of the invention, in response to a DVR
user's request to search for prograns that satisfy criteria specified by

t hat DVR WOap10/BPE3DVR receives the criteria fromthe DVRTIS2009461332 hen
searches the stored canonical data structure instances for prograns that
satisfy the criteria. The DVR conposes a list of programs that satisfy the
criteria, and then presents the list to the DVR user. Significantly, the

list may szﬁJlé’@e‘%o@ 8 edRloRRRAATS,ithRALIBHR k&ﬁ@nﬁ&%@ﬁ@%&@o@nm speci fic
AL Rerhrar e Ry

channel &t a specl time 1nt uture prograns that is

avai | abl @n<fth@’r¢mé?0¢m9nts@|’~’\ﬂ%£8 prrenpldempaier 20ve lubwtableép%er%l@ueéw Under such
ci rcumst% ﬁﬁnlcat%&\é&tgﬁ%&o%&lgfoaqfoutgﬁﬁmvbh@zo@bl lity to search for

progr anms at originate froma vari etd%/ of sources with just one search nade
t hr ough J[QIQ?] ond&NefEek 20hmay papeplenmiedhy any ety & nrehayat thahprayidesdehml et i on

of the cananteAbe J8lad RiwdeaaLYites! umﬁmaﬁﬁﬁm%ﬁﬁqygannﬁ&msaof@lml son, the
DVR user can benefit in this way even if ram net adat a obt ai ned from

sone of tHdHElgpyrigwyt initaignastwork seshss éllécal é\lfe ARPHG LR SYileiFrPEi ty .

[ 0026] | n kA& (WA CHHS Ini&HROSHB Mofe @frediile, shRMRNG WIRIGHGARPASS a conput er
apparatus and a conput er-readabl e storage medi um conf | ]%ur ed to carry out

the for edﬂieﬁ&tli’@kiﬁfrﬁd&li’@nalé’ BnYDVAR e /RGN IE S OB el g twWoilk 20D My ksePes” an

exanpl e %ét@%h&c%'t&&cﬁ@th@f@ﬂﬁgﬂﬁ@&mfﬂﬁmt::hﬁ‘)né nvention nmay be inplenmented.
The system contains at |east one client device such as DVR 202 which is

communi ca®030k| y [g sassarpdieenhsPRpRieratsT L5} BaYHeGAdeR R8I PER ©nt er f ace,

such as ayviEbbeyinedbld, Biteifea@ereRfial Wb flu SIS §icHOSABMRYr ﬁaﬁgnmﬁmpﬁmﬁod The
functlonalqgraéjy of aDVRiSté,plfl din S. . Pat ent Nﬁ 33,389, which is
owned by Hrlcass Brograrcoagt ey weldbinyi mabmpdR somet sYrh e ruligneee fhe syst em

%Z 0 i SC|Vﬂﬁ:@%(t))1’iﬁ@1{t\éirﬁ@oﬂfeﬂéﬁhﬂﬂ[m@@%@n@ﬂrﬁr@ﬂerQO@pﬂOdﬁés AfGmepcsaad conput er
and portabl e devi ce 210 0028] Per s 208 be er sonal
conput i nGUdkAriap dowjeglable C%nt‘é‘&’st 4 Wﬁ%tazg? ﬁeﬁaz(é%tﬁ?m@ﬂﬂ%é?@?t?r dis

al so coupk pertdbe: deeicwordk 205 thr ough any comuni cations interface, including
Wi rel ess. tahl e device 21 e any .handhel d co

cel lul ar [?)(E’gie, 1 POkt %Woélllﬂfﬁlﬁo%&%ﬁg};‘é?nmﬁcaﬁw lg‘tsﬁlé’ice%(?vf(!fﬁggp i‘%f?‘ce capabl e
of di spl gydvidds mdgtanngdd@dmlgta@mbalaMum(sm a@cﬁmmd piduire, ered,wervice205 t hr ough

gg?’/rpﬁf Tx%b%r?gtllgﬁgﬁ%ftlwg}e ac{ver%séments even! 1@&“1 1cat10necﬁa§a an%vﬁler ?ozrtns %Fdastonal

enable DVR 202 to operate independently of service provider 204 to satisfy user interests. In
another embodiment, DVR 202, personal computer 208, and portable device 210 can
communicate with each other to transfer content, metadata, or any other data through network
205, communication connection, or any local network.

[0032] In another embodiment, content provider 206 may provide, to service provider
204, content data or any metadata, including promotional data, icons, web data, and other
information. Service provider 204 may then interpret the metadata and provide the content
data metadata to DVR 202, personal computer 208, or portable device 210.

[0033] Referring to FIG. 2B, in an embodiment, DVR 202 generally comprises a plurality
of components, signified by Signal Converter 254, 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.

[0034] DVR 202 receives broadcast signals from an antenna, from a cable TV system,
satellite receiver, etc., via input 252A. Input 252A may comprise a plurality of tuning
modules that allow a plurality of signals to be received and recorded simultaneously. For

example, a TV input stream received by input 252A may take the form of a National



portabl e device 210 each communi cate with service provider 204 through
network 205. I n another enbodi nent, DVR 202, personal conputer 208, and
port abl e WORIWA3AWE each conmuni cate with content provi @ET/UB2@06832gh
network 205. [0029] Network 205 may be inplenmented by any nedi um or

mechani smthat provides for the exchange of data between devices in the
communi cati on system Exanples of network 205 include, without limtation,

a networ Iﬁ“eﬁ:VﬁBn%‘%anﬁathé&hmﬁfe@%Ni?& Hli)hgﬁt%@aal o%%L’%ro%hmthElgas& WAN), the

| nt er net one or nore terrestri or wreless II’lkS etc.
Al t er nat isigatly For angther exaommiss kY iapiy Stmjlﬁb@?eltﬁd hyaniiug 8324 man ke adicitdl net wor k

205 may glspapRadi D%‘ft‘élll %téfﬁ@ @?&érﬁ @)gfg c%ﬁlﬁf'arf? Ts@ﬁz[l d ]Bfgﬁﬂ%oﬁlcﬁs@ REMREgat i ons
i nk. [0030]In one enbodi ment; content provid 6 provi des broadcast

progr am ¢BR )a‘FﬂmHhéntE\ﬂRalzW%@aé%ﬂ@le@w&ltqnidﬁfés C?@W%t(‘f\?r%@ ©HkaR cati on,

or other (fhAN$IPS @s@nanmmare Bas@élggaaﬁdaafstamﬁ@mq@\qﬁg Biofurd¥@¥péRai@e any
mul ti medi & content such audi o, i deo content. | n another

enbodi nmeRtMEEShDerne WW?(T@’}‘“SE(UB MPEQIQd §nsﬁﬂlltﬂs'| g ddopemiingfieh as any

downl oadahli@] &eNiRRh frohthe UgNoRet Wikl 3o it PVR rélRer RRIIKARBIMbR AP UL er
208, or portable device 210. [0031 I n one enbodi ment, DVR 202 conmuni cat es

with ser VARESHRBVP fad pogimsih he mypiricsed signdr ogr am gui de data, graphi cal

resour cego@ssych A@fﬂwbgmz&aan@p&{ MOEiBlex 8 obts mamﬁﬂel i B&erhhi RrR@dahRMroagelt war e,
adverti senents, event identification t her f8rms of data enabl e

DVR 202 ©Bagslevigt wultinkeidsndahpydjpo %FdSs'ﬂ@fi\Wl&aée %t%vﬁna@r%% eyl i sfy user

I nt er est SarticAlapROiBRIin @ TRAEEINTBRacts DVRERE MIFRn &waall fréi® RLh@neR B and
portabl e device 210 can comuni gate with each other to troz]fx?fer content,
LY

met adat a,fesdr BeAYPlee AEsada iy 1106 Byt woOPRKOD bY, st B tonnect i on,
or any | Qggilar MiB@Dfdﬁmat[lﬁﬁg dpamt@noédea aedb @ﬂhoﬂa@tsucmmaﬁtﬁ@tenpmw delie 206 nMay
provide, to service pr a}g 204, c nt% Hrlgata or ghﬁ Ci ncl udi ng
promot i orf&i e LY UV E GHROW (hst5isgal s O Fﬂf g‘t miaH‘PIb]fnﬁ% ¢ BRduIEE] o th provi der
204 may tBeRall UMrﬁrn@ﬁﬁérvalhefBMfa@hadralogrrd/ Pemyindendintver cfonihent wdgd; #ormet adat a
to DVR Z%Ee’lm e, t e IQorth angcan%’road%ast Tglléte gtanadg de(N%%V[lSS may Jt')e used to

modulate information onto certain lines of an NTSC signal, which the FCC mandates the use

of a certain other line for closed caption (CC) and extended data services (EDS). Such

signals are decoded by input 252A and passed to the other modules as if the signals had been

delivered via an MPEG-2 private data channel.

[0036] Recording Module 260 records the incoming data stream by storing the digital

data stream on at least one storage facility, signified by Storage 264A/264B that is designed

to retain segments of the digital data stream. Storage 264A/264B may be one or more non-

volatile storage devices (e.g., hard disk, solid state drive, USB external hard drive, USB

external memory stick, USB external solid state drive, network accessible storage device,

etc.) that are internal 264 A and/or external 264B. A Signal Converter 254 retrieves segments

of the data stream, convert the data stream into an analog signal, and then modulate the signal

onto a RF carrier, via Output 252B, through which the signal is delivered to a standard TV

set. Output 252B may alternatively deliver a digital signal to a TV set or video monitor. For

example, DVR 202 may utilize a Digital Visual Interface port (DVI) for sending digital

signals to a TV via a DVI cable.

[0037] DVR 202 also includes a Communication Interface 262, through which the DVR

202 communicates with Network 205 via Ethernet, wireless network, modem, or other

communications standard. Further, DVR 202 may be integrated into a TV system such that



[0033] Referring to FIG 2B, in an enbodi nent, DVR 202 generally conprises a
plurality of conmponents, signified by Signal Converter 254, that are
necessar YWOQtVigea7ze an anal og tel evi si on signal and c®QTaiS20001064882 0 a
digital data streamor accept a digital data stream An exanple of the
internal structure and operation of a DVRis further described in U S.

Pat ent No. 6,233,389. [0034] DVR 202 recei ves broadcast signals from an

ant enna, fr : i j : irahlaput 252A.
out 254K %am&@%%%,?%e?%@%%gﬁﬁfé}@?%ﬁﬁ“V"S@“ S o Givfine 1Y i3

tuni ng nodul'es tha
pl ural i t pf efchspgperiest afd\ge20%cei ved and recorded sinul t aneously. For

exanpl e, [@03-§ | R Yo Eﬁl@@&iﬁl@ﬁ?ﬂ)‘ﬁﬁ@ﬂ?%&:ﬁ&fﬁ%lgo aéds rﬁf%r&lﬁ%ﬂgf é_olﬂﬁ)o &iign of a
Nati onal =~ Tel evision Standards Commttee (NTSC) conpliant signal or a PAL
conpl i antetsswadedetcivsi el siamp irapyienand plaghagkdicaal datapienalsdipm SPIMEdR r ecei ved

by i nput 232McBYct AKEP@ adh ik taakri@pMvEdE b @Sniéht Rirgét ®vISatalahinhisfSy st em
(DSS) conpliant signal, i tal Broadcast Services (DBS@ conpl i ant

Di
si gnal , deiahdanignabde aq‘gllleé\]ﬂ R o GtIANB 2P B apsheade pedecpdsTiseial sigiaht i ant

signal . RBSinchR$256RendPEEI& BB A6 pRital®f ANEARASTos flaliedk MG Pi ct ur es
Experts G oup 2 (MPEG 2) and MPEG 2 'Fransport. MPEG 2 Transport is a

st andar d URBYeH dyhartingfyorafanheligranie! ianyetiopareder o'y Pradupgs Ml e

transm t tgkank0 AD@HiIn (J MRS BME&NMER DT the SREEEID bR ol 56 APLidusdsseadmst 0 find
prograns in the nultiplexed signal. [0035]6An MPEG- 2 transgﬁ?rt nmul ti pl ex

suppor t s GPEieprasled poipg aiberent fodec: dXrades ol decetiesdhintiivams GRereda) ti pl e

vi deo andpauei Behregdgeanrdnfhicwairel dakeforthl Pivhidh 2R stredi@Svdroradeip@l t i cul ar
programin a channe], extracts 2 Epeci fied MPEG st r egm Lrom.t h? channel ,
and f eed¥siPpan pEepreiedssrier oY ReO7 s4t algrene et Gylseraph At i isRpisisyial s are
encoded iHMEpr/Blediypiaf 23RBS brasdTRhndiGon glagpRbAhE dittlentaansaBudi o encoders,
such t hat remal nder of t systemis. unaware of how the signal was

obt ai ned.[oéaﬁf orﬁ’d}“ie%‘%ﬂ‘ﬂ?eﬁteg%d%?&?@@upﬁ?%s ‘E\Oﬁé§%‘?? pyjde ?%n?’ﬁ’r‘fg i nterval
(VBl) of pidiedeapaletign dWdsd:g ataphidalaesouirbeducwis shmndatsdnivply tiresf @Fviexanpl e,
the North Anmerican_Broadcast Tel et ext Standar NABTS dto

ogul at o TATBHSSOPBRAS AT by (e PR S B O BH TRy AT bR R he o
mandat es 20he deertdihdéetdntlabfNheSheltce Pravilef 204 wlpesath aapiinons CE)inand

ext ended dat.a services (EDS). S hgnal s are deco i nput 252A and
passed.  dHEG CarER ieet VR AR B et e Rt s DBV a an
MPEG- 2 prdisedtiveion aichitechantoatansE OB cReeanici INGR 902 ahdeth@ 8&vice Canvidisr 2(He

i ncom ng dat tream by stori the.digital data streamon at |east one
storage f %%?ttsb)?,[htg? ﬁeﬁ%fﬁ‘ﬁea %@q}ﬁ%sﬁsg%@vfﬁydﬂf:%ﬁ%tﬁdhat is designed to retain
segnents of the digital data stream Storage 264A/ 264B nmay be one or nore

nonvol ati) e s I i L e rive, USB

ext er nal 3hd(flr d%@%ﬁiﬂﬁégﬁ%}g&%TAHIE%gﬁ@?PﬁE%S?xternsgl solid state
drive, nd0@d] k BiEtassa blbek dhgnaget devirges, a ytem) 00 avhigh en émbaimerlt oR64A

and/ or e%ﬁeeirn'\’ll Itio% &%}B eA}a@i&H,aiEmg&ﬂﬁ.gﬁtts &f thgﬁﬁ/eﬁtﬁ)&lrrﬁa V%ﬁiti%fr‘%f}% ts of the data
stream conver 67 datd streaminto an ana 0g Sig aal, and’t hen nodul ate

t he si gnaltemat elyebeRFactiaed ingystenyd that@anptm@s dByert drdoifigrhntwhinpdnents¢hagi gnal i s

delivere . TV set. Qutput 252B nmay alternatively deliver a
di gi tal g?%%élﬁlsﬁ%t@d;ﬂ?\lléslét or video nonitor. For exanple, DVR 202 may

utilize d0®1gi t aystovh $¥fbdonipnisesrafIA¥R 1pbintenEMOL, Elfp date ntiivisigr HitgndaY ORI gnal s
to a TV vig;a RViaef@RR&:N. DVR 102, EPG data provider 106, and VOD service providers

108 A-N are communicatively coupled to Internet 104. DVR 102 sends data to, and receives

data from, EPG data provider 106 and VOD service provider 108 A-N through Internet 104.

Additionally, DVR 102 receives broadcasted television signals that represent scheduled

programs, typically through a medium other than the Internet. For example, DVR 102 may

receive broadcasted television signals through cable and/or over the air.

[0042] In one embodiment of the invention, DVR 102 periodically receives EPG metadata

from EPG data provider. The EPG metadata identifies the programs that will be broadcasted
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[ 0037] DVR 202 al so i ncludes a Communi cation Interface 262, through which
the DVR 202 communi cates with Network 205 via Ethernet, wrel ess network,
nodem orwWoOtzhey132@yAmuni cati ons standard. Further, DVR 2@ZTA®R00H6G882 egr at ed
into a TV system such that the conponents descri bed above are housed in a
TV set capable of perform ng the functions of each conponent of DVR 202.

[ 0038] I n anot her enbodi nent, DVR 202 general ly conprises a plurality of

components nﬁfcﬁgﬁ @{B’fe Ifd/dr%gglt]i{eealr) LR GRS RIMALE at \ta[h@ﬁ'ﬁirﬁés anghP! ayback
digital data signa roma plurality of sources, such as a PC, a DVR, a

servi ce pmbeditientof gic invntiemeaciamigse propuR Plomtifiedrn the ERGrdara hap gupigre dat a
signal s §@naRgtheho BYR: Hbelr haPMRidhlandBYn %&%d%eng%ﬁgﬁwgit&hte%h signal s

vi a Encoder 256A and Decoder 256B into a plurality of formats for playback,
st orage ®Riape eMglepf a meliotiiode sarigs Base diye ilchBitr sy ne pde; eirett Pidhet encoder

256A produes %or“é'ﬁ?@th%ﬁ §eﬁ@flﬁﬁas AG &8¢ Shnglihéht 8NAE RBEn®IPELRG IBA hrifdet I&s

i nvention, encoder 256A produces streans that are encoded using a different

codec. Déwbdlls spdpEertbiesdutin e ERGrdetrie DO Hieyenlteshsé dorbrEBSE@Ma or st r eans

that are pah@ledod May mlﬂrgwmtedlagomr%r& hevet. raas emBs@méRCGLINed Using an
appropriate decoder. can al so encrypt or decrypt digital data

signal s U&iCREPTERECAIFST G IDEPY It ap5eVk dpcusiest thyeoniopinepa XML shemdnack of

the di gi @l pdat go2sh e ﬁled[t&fﬁ&%]red n one enbodi nent, DVR 202 commni cates
wi th Service Provider whi ch provi des program gui de data, aoghl cal

resour ced0&dth Bachipf é(ﬁ)d? ?eée?fspraﬁeerbﬂ‘a%%%ay @éWleg}?n'ieﬂf‘%? ??Qf“iafﬁr?et of t war e

progr ams,on@eViabielss©8® Ntifch ANVDIDEdALe HrovitEs 0hs datidovhat anapphhed BYR 202 to
operat e i ndependently of the Service Provi de@@éz04 to Berforn?& %ormus
r ecor di nGeRAMTPITHRLT OtEgpAiNNe XU FFIHET BEHCTHVRS A HDsfR BrogEmyitea vi der 204

utilizes a2 &e?}] ubRnldhBbver bnﬁrh@goartgaﬁidzam«g@ﬁ wE@nbototicmgiesr ofdake doetvween t he
DVR 202 an e S ice Provi 204 such.that both the Vi dat a and
Phe oaar 108 PRGLRIOYR 362 NUPHRY Ble. A o SRR AT MR A o

Dl VERSE mhﬁtmnoﬂe&wek ficsn anyhif oD @brager @mlﬂaatlosA NustVaR @62 a system
100 in which an enbodi rrenIE f the hndventtl E’ d@?d Enbodi nent s
of the i RYERET BRSRIVETAYRYSoRONE §™MB e “3?‘18 gtll%}l éﬁﬁn 2APE BN sy st ens
t hat contugdt VODsegvicd @omitiers Odtreahinf foe]DeRtloaovmmmtemétslommag udipsErandnlissgtor at ed i n
FIG 1. 04 ste 102, | net 104 PG d ta

provi der [(%@%%]]Paﬁ% é‘g%%%g}? v%ﬁ@i’mnﬁ AN %\Yﬁgylﬁlé)ne EBED Ey gr ovi der
106, and (MGveaEb,iTTER pozowndecrosd ﬂlﬁBAe\hshlaaided pmgmmnomapermebm smmgeldevzicet o]

| nt er net DVR 102 send and .r acei ve dat a at a
provi der " %ételélﬁﬁwW %@WO pr 0 3% e TYRS 'I{Petnﬁrfg&de 'ﬁw‘fntlton e”h% gfpgg.ﬂ

Additio nabﬂv;c;a pEMRleﬂ@]ZBAeP@ & asmmmddadmahtfadntt[éhbmh ﬁesrmrcsel IgnatbsthatiayR

represent sche u ed pr typically through a nedi um other than the
| nt er net . 10 o1 OacceﬁS%la?%@T%ﬁ\ﬂcey rOVlreercei ve broadcasted tel evision signals

t hr ough c{a(m4§3 aAdh(mgh oydhrof MQED sdrvice provider 108A-N stores programs that DVR 102
can download via Internet 104, in one embodiment of the invention, the set of programs that
each of VOD service providers 108A-N stores is at least slightly different. Thus, VOD
service provider 108 A might store some programs that VOD service provider 108B does not,
and vice-versa. In one embodiment of the invention, each of VOD service providers 108A-N
additionally stores program metadata that indicates (potentially among other information)
information about the programs that the VOD service provider stores. In one embodiment of
the invention, DVR 102 requests and receives this program metadata from VOD service
providers 108 A-N, and uses this program metadata to generate and display, to a user of DVR
102, a menu that indicates which VOD programs are available for download and viewing
from VOD service providers 108A-N.

[0045] The program metadata that one of VOD service providers 108 A-N stores might

(and typically does) vary in format from the program metadata that any other one of VOD

11



[0042] In one enbodi nent of the invention, DVR 102 periodically receives
EPG netadata from EPG data provider. The EPG netadata identifies the

progr ans WAap10Ai3k473be br oadcasted (e.g., through cabl e PERAIS2I096¢ESB2 t he
air) on various channels at various tinmes. In one enbodi nrent of the

i nvention, each unique programidentified in the EPG data has a uni que
identifier that no other program has. Furthernore, in one enbodi nent of the
| nvent | OQervﬁﬁgp)vfﬂ@fsCM Afmt&%@'e% iPal] ihd vOPI SRS g?@vrlde?sgldS@SNétoi’H"” que
identifier that no other episode o at series any other series) has.

| n one embudimrBrtadys inthe farmpé ar X§H, dEpPEerd @ﬁ@vn@@r()fmﬁ?fﬂﬁ%m ts such

i denti fi %f(ﬁlld@’fst 1@8@ I{Iﬂﬁglggl%réjﬁg at OndeMRa 10 oY Gherl (HLRNHNBE XA schERG dat a

provi der "106 may i npl enente as one or nore servers. In one enbodi nent

of the i rvvmliltth@fﬁ XMh doqupenig gprforms (if atypritty defTes sromXMindogspeEnE M hat
conf or ms b Qe XMpi @A &R Al R@gﬁmltg&adﬁa GBI baMyast D kdies proiers [ 0043]

Each of VOD servi'ce providers npl enented as a seaar ate set

of one orlOpdyMewEkopiyy to thyspmeKMyophea: %c%@éw)@é?f§adf@8ﬂh‘@ 8Us\ted and

oper at ed pyiRr $EPRHALS, BRSFSAR. qrryp@maﬁuné@rf R Brog¥APnS AiMh gt@rearbwhyi@fr s 108A-N
store pro rams that DVR 102 may wni oad over Internet 104, BI cally in

response M@P peuice piguidsts 1§9AA Y:i%lelldelﬁlffy PORAmG DY thegpigue yleniiygss 1130‘2 wh11 play

(e.9., VipgRahElr®MeHiRA iS HeeP0 GARMRLHAdHPIIVFRoHES) 106 heoviRieodii@ARh hat  DVR
102 receives from any of VOD service pr oviders 108A-N as_DVR 102 receives

t hose pr G§F7AIRE OftVfQ]% seryige piouidgrdgemnhewitl! Rsrungpare phiishidegiicrpyr 102 pl ays
prograns [peus] VAIhSSh WP PiOMiALhs: KIS headita bvidvR (ko wdksio DVvRernet 104
(e.g., using Transm ssion Control Protocol and Interf{éﬂk Protoco%%ﬁ.

Addi t i ondFyally 5yl gpRigip H%#%ﬁéP{;M%twna O BB HE RS HL DVR 102

can recorgk I&ug:ramdmwdagaﬂe&dfqn Q@viadprotiders [D@SASINSdt(&Elbftéﬂ wilagandteviee for |ater

view ng by a user of DV . In one nventlon ach of
VOB ‘sorvitt S e dctibe KoKt Plo BE PR Bt i iR B SO o0
Resour ce sbﬁlﬁﬁit@d’astt(ﬁ)&he MRLcli@ehifisedr that §Eoeas $hit thatitlMdiths epivédeS(cptheV i der )

[ 0044] Altho each of. Vi er Vi r er A-N stores prograns that
DVR 102 d4fi° ﬁg\wrggao Wf“ﬁh ﬁﬁ‘t G EY g@% st Sﬁ%‘ﬂ%ﬁe&)gif?‘%tml@?gyr ﬁgm?rnventi on,
t he set afivganegdacEndnhay, cegab wafch R pedabedengpr(omheatrisg CABAFWYsT®res i s at

or agr ams Uhat Gy <8 §Fei IV3Inat T sb8 bR T B LR T one™

enbodi merpisode Wia;e)rligrm&y\bﬂomasteaﬂMgnﬁe Mois 9€omd @angpe antdord eths af@8AmNhat

additionally. s ta that |nd cates ot ent j.al panong

ot her infeBIrs%{r%et |t[]6ﬂ3 %%%&n@ 8?‘1C Og §t* 1tnEOém IRy 1reélnr%sm HD%FI %Hﬁlte Rsﬁer vi ce
provi der tsisoliae Specifnthorfeypeiiabk imemmaiddin 1telnethamvem:ﬂqsa¢1bytlﬁbRXIM2 tagsqest s and
recei ves thi am et adat a from J and uses
this prog?sg%%ng?qggfsa %cejtﬁrenglg & 1%15%%6 ey CP %&ggttggﬁgf]n? %@ﬂu102 a nmenu
t hat i ndiixhtaes avmd)grdtm‘d@smeaglem varigh [awtmf Ittal:HPéi meadadoindicaasia prograpy’ ewi ng
from VOD V, ra one of
VOD ser vigéglrebfroggxa Iggéiraﬁqgt@lg r%epsd %Qé%lta zﬂbﬁ)ég%r% E%dFEtt%ge ; %/eg‘? %/e in
format f r[mcpmdldmel(m%el@ rpmdmmgbltatnat mhlatofalrrwde@tﬂh@lat @menCd)fdeGV@Dhe EBGvi ce

provi der [ 108A-N
store pr grée}%%érrewpgh%tggﬁ} Irlllg%éﬁﬂa r?nbigfsglfmte%ﬁﬁ_ (gg @ﬁé\r/ﬁ &%V % Ig%g? nor e of
VOD ser vicharlp mdmatstehfs"tSLm’AOﬂ\{lhfmn@fma@QrUt@@lSph@@rea%mqmdaddtaapliogfa@orre ot her
format), M. schemas to which those XM. docunents conform (if any) vary
differ from document to XM docunent. Typically, none of the program
met adat a [884391 ed Absording togfne y@bodimewt of éhepnippiione D5V RLOGAON e qtheg aginpPin t 0 t he
same XM Sehe Iﬁe%hmn?t;uﬁl ®n Eﬁ%ﬁmﬁﬂ% )cmlﬁ& g hpmaﬁ&va der 106

provi des, con Typicafly, none program netadata stored by any
of VOD sarcgived ff]@@dﬂ?@é@% proo@ar Nowing [V QI?JI%%YIW propeey L& Noy otdsetofal que

I denti fi ghsiRY, thg\’g,pg@oﬂq{ﬂ%%ﬁﬁﬁ @€ sﬂegﬁl@gl i ﬁr@&ah%@tﬂﬁtaﬁ-ﬁe@dH@stlétgﬁ?}a{hBJéat EPG
data provider 10 ovi des; often, the operators of service providers
108A- N wit¥res Bed (m sihing pesteragm daiisdba mpightde smiged Gis) 01;&@%%%% EPG

met adat a  hataERG-BRUARMAL @n&fdﬁﬂélﬁj &f thé%elﬁfo(ﬁvbdﬁSMQ QorlQ¥Re b@er Msh@l !l y will

contain detailed informati on about prograns that are schedul ed to be

br oadcas tautoEedanes iy ﬁ%@é@&?@laﬂfrﬁ% 23 6PRPES (B BRORIBYRCABEA- N st or e
often will be nore sparse and contain fewer details. For exanple, the EPG
nmet adata m ght indicate, for an episode of a series, at least (a) the

uni que identifier for that episode, (b) the title of that episode, (c) the
title of the series to which that epi®ode bel ongs, (d) the genre (e.g.,
drama, comedy, horror, adventure, docunentary, etc.) to which the episode
bel ongs, (e) the rating (e.g., TV-Y, TV-Y7, TV-G TV-PG TV-14, TV-MA,
etc ) of the eplsode (|f any) (f) the year |n mhlch t he eplsode was

o, o o o o, o o



[ 0047] According to one enbodi ment of the invention, DVR 102 (or sone ot her
agent or autonmated nechani smacting on behalf of DVR 102) correl ates the
progr am r¥0a2duY132¢78cei ved from EPG data provi der 106 an®CVAUD2802/0¢1832%2

provi ders 108A-N in order to (a) identify the types of information itens
specified in program netadata that does identify those types and (b) "fill
in" program details that m ght be omtted fromone or nore program netadata
sour ces. 19@1%@%98%&&&% s%rcm? Ildﬁrvtg ﬁ&ﬂefmne B 02 bét@vreem@%m%}a!afsr agent
or aut omat ed ani sm acting % DVR 102) conpares the program
met adat a o whick thaeprogiaprmesadarn H?ﬁﬁlaélaB%e@ %ﬁ’ésecomﬁ’a@ﬁoﬂelp\’ﬁdoa EUSPME ne

sim | ari LR 6t Wesdnkhe nwcﬁegﬁmu&lg oMl of hWR RGP LBLARRL A PEr t ai ns.
Based on this conparison, DVR 102 (or sone other agent or autonated

nmechani swreeean wigh dis Usetya PFoLem Wﬂlf@e gt ig diseypprdsaboye, peidf the gerdppdit am wi t h

the uni qlﬁ@rtﬂﬁsotgrtl?a@hfogﬁm&(;eb %te&ﬁ%w Redliry HdsH6sambove, even if the netadata
that pertains to t pr ogram does 'not exEress y identify that program

[0048] FdP048kanfiirexamnir 110 L6 giant deieraying (R toidtin weneesn MRagiidgicaiihet adat a

recei ved fohpiHBEHR@ YO ERr PHSY h@%’[ghi}%ﬁﬂ@fr& ﬂem&h % S drapaiculbdent i cal to
atitle of a particular programthat identified in the EPG netadata.

Addi t i on@regyam s idsptitig Hﬁhq@%mﬁiaﬁféat‘ﬁ%@l%}lﬂ@Y]ﬁ 1%%“%5‘? dgransBtitadat a

recei ved fgi@mh Wpre@k hfeeadatra%ebﬂz@d rdRA8/BKEvidL pRNNeS10BAl 26 highlyisfanki cal to
nanes of actors_ that aﬁtpear in the particular program as |nd| cated in the

EPG net a®atdntiebirdetgeniacirs Gierpge tW%PaéfP?HI?fé’f‘?gtf%m ap\pdioptsd iy IPEasonabl y

concl ude phdpaftal T®nRGAGHIFAUERS m&aﬁrﬁﬂa&ﬁpewaedozf m@fﬁeyéaaatsy':f:wcﬁﬁe paothder 108A
actually pertains to the %\ma artlcular ]g)%mto vvhlcht simlar EPG
met adat a PR Mykadatp FFC?‘égcis) e & QY s¢rHFe Py ‘6rl BAGRUABX RS (HEG S thance t he

progr am metreat gobhemd VRRhRY ¥inde HMDMEE®ta J0@hs St dedpahseltberipr ogr am

nmet adat a i n¢l ude he uni qu rogram i denti fi ot her det ai that are
present (‘A" Wéo%ﬁm@%%ﬁgaéﬁé%d’é‘f%am BvRI4 OWQE(?P&%IE Ce@ﬁé’ﬁjaf L@ ni zed
but unl akekRdthi pfRFdme@0ath Inefildésthé hlﬁqﬂéqa)gamgdeamlmmdﬂnwddmsmapae [ 0049]

FIG 3 is a flow diagram.t il ue for corr ing nmedia
net adat a FEEHh Y &PS p%%‘fﬂgg?c} dﬁ%gﬁ&gﬁﬁ?glﬂ%l ﬁf%ﬁ%%a?%ﬁfl bty ntlﬁgl%bnvgnti on.
I n al t er nabinvgioe ibadh e MGD pifogtanememadenby @pe. t echni ques for correl ating

medi a net a .di verse sources nmay incl ude ewer i ffer ent
ia0e o A ol B o el bl
a ni @eEky/ @B 1adl@af ¢ e 1 &orpr temastivelne
net adat a i ndi.cates.the c i ch_.schedul e Whl ch the DVR
can recei&° %965?85@8&?’6%0 " %Cﬁmque%\\e% Oy pang Tpediag i tg‘?e\%g{rorg% “6rnet, or via
cabl e) t ebevésshgynndndenubit:] fawel, ar<hffgnaml sgps tae th}p&t mgwmn bK:.Br oadcast ed or
aval | abl oot kBSRHRYES (BPR: b RS RB0A G0 {ReRE, SRARIMIE dRfogr ars are
Anbodl et Cofatd froviey ahe %raa""vi‘tiﬂat SRR L LA I
enbodi ne atd previderv m ag pribgehanm ode of a
m y ' -epi g Iﬁgr;éﬁmﬁ%zn resé?@e 5%%&@41@9% gfa&g gghg&hemgg@}tnggﬁ% fgaighier that
Al t hough ttlhvision dtefnlultlmeéa SltgaalS)@m g]lmlt)@efomad@atslhé OE@@ll@lzlft anpthodidernd in an
alternatiy t r g tes froma
source ot he bics %{Tﬁ EF‘E) & ség%uicfgfp xd E\}ﬁg{]/%r%g&flg fgrc:dresoéé(aggﬁfeld, kg\ﬁlﬂ?ﬁt& e%’?rgdl ate
server nai}scussﬁféahﬂeptm pivecnERG st afdhe mvemign dnheasl erogrien EPEhmayatana wit h

added prq r i i

ot adat a o T hAR SRER i 1R WGl Rhal I b Rl e P PANGRE,
met adat a idmtifipethPyRosame Fadhgregim Sasor lag@edéantlﬁer Alhondi hyg ideplifieipayDVR may
exam ne to@]%ﬁla@}fyrr?{he EpR&]af) ﬂr@w@lé}em%’E%téfﬁ&t@g@ﬁlﬂo&lﬂentcxi)@ﬁﬁrlmeﬁﬁoﬁ s t ypes of
various information itens that are 1n the netadata. For exanple, the DVR
may det erigdntifier driginatel éropri oprpahghtham bk §Eeidlaig nrayider: E@fqué@Plet%Pgs i ndi cat es

atitle %teﬁ‘ne@ﬂﬁlté éer\%Phﬁfgﬁer&%[ th@%pbqnwﬁuamnwéﬁha%@me @mtqﬁétmgﬁmtfor anot her
exarrple th ermne that the infornati on encl osed wthin

"epi sode' adfl@gﬁogfhlﬂll tibers heferefprvagfingihe ifspiliprenbanged weiadqst dyiedhs P¥Br esent s.
For anot hggsi Xamoélsok FoREhDYR REYre SBE $P0 RRadahidn thB VRN REMRLH QBraghCl Osed
wWithin "I'D indicates a unique identifier for that program [0052] The
EPG net adjﬁt’léetlg‘pﬁoﬁ%lSPyh%BNBdPW’ﬁaﬁ#f@rt%taP‘yﬁr Inpgls Wﬁhﬁtﬁli@ éleﬁ‘fi%t@lt%lrrs For each
such program the DVR popul ates an instance of a "canonical" data structure
for that programw th the netadata information itens that pertain to that
program For exanple, the canonical data structure instance may contain a
"series title" field into which the DMR inserts the series title as
obtai ned fromthe EPG net adat a. For anot her exanpl e, the canonical data
structure instance may contain a "genre" field into which the DVR inserts a
genre into whlch t he programflts ~as obta| ned fromthe EPG rretadata In

R Y B Y b1 - o, Y b1 .




[ 0053] The DVR may obtain EPG netadata fromthe EPG data provider
periodically. Each time, the storehouse of canonical data structure

i nst anceswonRorad28 t he DVR may grow. As will be seen b@CHNS200086BYR nay
use these canonical data structure instances to identify and enhance
program netadata that the DVR receives from VOD service providers. [0054]
In block 306, the DVR receives program netadata froma VOD service

provi der det:g}fﬁ)lhgﬁllel )gpe %MHQNanO%%O\ﬁQQnﬁ%@ afd| 9&%%&3@&&@*@%&&@1&@@ ponse to
a DVR user's reg ue l'isting of content that the VOD service provider
provi des It\Hemepdetemting thaitthe inforvaynsaelppedevigin et t%@ didicgtes TiEe pkdgr am

met adat a f, &6 %fng&fé sgzﬁég% Lhkn \tfg%réggﬁﬁ{ 'o@l@né%r Wf Ql%fhey\é)!aknp%f RHWeMhaPe as
clearly | abel ed have as much detail ed information about prograns as the
EPG net adgicaning tha{ BoBBrpRonnskikeBEIghin { ¢sopR/Rag IR sHesst vl 8P 6Rf P

i nfor mat igpp tHeQ)r(%hzﬁn NOR B AR AR _4ALFe Whd DVRISyCRRANIE Mar At a structure

i nstances. rogram net adata may contain programinformation for

mul tiple UéfPlfnPf’élPéﬁlﬂd?ﬁ%@Fthlﬁé‘ID’B‘ésse’Gdléﬁe%q H‘ﬁl‘ﬂ%rlijﬁtnitlg? fgé‘thé\ﬁéﬁgrf“ﬁf ormation in

the VOD phgsay awm@aleadm%pwaﬁy L @fMRlobARion Tol h@FB PRREGRA! FdAdah
structure instances, the attenpts to identify the prograns to which the

VOD pr ogreaih nesraaha D& ropPkss gp H@ta%@fﬁef%a%! Fﬁ‘t@ ﬁ‘f“l%? WKL progtany,

i denti fy WiM@REmPGLOIX R hatiFOen@XBAPERain RABAGr@¥Rarns| Rdrlelkihple 8B babyegn titles
and actors in both the VOD program netadata for a partlcul ar ro ram and a

parti cul alﬁtaég%wgéranaeaw IR CPESS T AR dto pHehERARD iy t hat

t he par t iige habbRhQOfkSHItHeF PUinERd i) eroY @hdtRr g rmd@el@ilaal ﬂaa E;t&ldﬂﬁrel s
actual ly the sanme program tQ ({}ch t he ga@v cul ar canonica ta structure
i nst ance FERFSMAY congida FRARTirld jate Whish B D VIReDirS fi2e¥e SR WESRENT i son

t echni quesogigm atst 8ndtaidca fto@letmta EPW Bdutataamh bicegnloainvaest thé DYEMRITE, thé N one
enbodi nent of tE%@i nventia(f if the @{éa ified S|C,[m larities between the
i nf or mat i*BACHT 5 e SRR LA IS RS p AV ARdE A R SR PRI vt i on i n
VQD prog raﬁmugﬁtlaadalllas B%@r%ﬂdnta tepRisfof ed itdunessholid, cahdrénal dhesthvRrd@ens t he
canoni cal L&?‘ struct |nst ce and t ata 0 pertain

ot he said pitogs ai gt pRpseRionf insincr SUIE SR IEN AR e hg' t ha
t he VOD mﬁ@fgmammfmﬁea@ata pertal ns to t he sane programto whi ch a particular

canoni cal a structure | e DVR creates and
popul at eioéﬁﬁlevﬁl&ea ghl‘%aé'l()bga ]gp(gﬂ tﬁ?é% tﬁ%[agﬁél S 0“ hESTE bcéir%‘ém to which
t he VOD pmolgtian) tma;ta[dmlﬁe plarah@niced dathdlremsmnm ktaredtai ¢hs DHER wvee grow.
or ogr am HovEAE aceny i ol Tk ERTERLER sERpP R ETRRE DTS EERONA  ons i n
t he VOD pnmgmlamermbgaiatnaaxadﬁtarthaeM@VR xecerrvestfm@n MO savicaprowtlerglat a st ructure
i nst ance ca r i.sod i field,
and if tl{g&% fne[ﬁoc%aaﬁqgﬁ%? a rece(lzon gllgﬁaéﬁ Q%talgeﬁ% %(r)%%t\{@ﬁ S?rggﬁp{oh’glf £ mat ches
t he valjuéfycpfcalﬂyh Gae IEYBR $@‘defest sumh ptogfanendadathianesphese IDVRDWSpﬁpI@HmSﬁfO’( he

"epi sode a t hat
i nf or mat |aohr? OfCOhthgg% the P{glgﬁghcgﬁ:b&me?ﬁ]ogﬁgg e#%tgé#%ﬁa?gj}éﬂ\{ e invention,
if the olsdrvaarpmwcteastodat “&hesprogr@muun@adamsecah/@é froorthaVEd seaiceepsovfidar vakhy fi el ds
whose val r he DVR
popul at o8 ERatE P Sl h A Eka) el M R A b B o o
i nst ance G imetadia isal ues from the ol d canoni cal data structure instance.
Thus, usi P G el&maldl bl gl V¥ gte
met adat a Q‘gs gl \(/Elen C%S%%Zth?/gg% er fl{cégﬁlﬁrpo er. rarlong tﬁée vaDIC%ggs} that the
DVR may "mddaia wittethe cingnigaltdag sﬁmwr@amnp@aﬂh@léﬁ@ pogigetgtedaiaystyance i s the
uni que Progih ?ﬂ')é?ﬁ?tlﬂff)h%'ﬁon Y 3@1&5 &%thprbgfarﬂg)t B%Q@Qﬁ §ih@ritidd bbiReryOD

program et a he values Tn the d canoni cal data

st r uct ur énfopsatipndethe JEHR RioatapyethdatEPG tm&wa@twwarhféﬁyon&iwdatt%ﬂﬁ%w

canoni cali,dat-a femat h't'fé?nﬂt{]t%tl@éﬂﬁ% tﬁ@ﬁratgﬁh@ kO @hich e WdH deg&rn@ﬁhﬁﬁétﬁd ata

val ues) may differ even though the o new canoni cal data structure
|nstanceéwﬁ@ﬁ%%@hV@Bfmﬁ%“?dW§h%¥®§H&ﬁ¢WPBWUBM%%%Pé%ﬁ@ﬁ% Forekymole- t he
canoni calp,datA sihill MEEUSSwEBndfiks AR a@toﬁ@ if |bgthttﬁ@VOl)Jg6§}%%§atafdQﬁ fsour ce of the
program In one instance, the value of this fiel ht indicate a cable
medi a pr dWwitigeler pozim apd @mariselaasanone dae s e gtangga fedd Y i maK detginyag

i nstance, the value of this field mght indicate a URL of a VOD service
provider's server. Information that does not pertain to VOD program content
may be omtted fromthe canonical data structure instance that contains
val ues for VOD program content. For emanple, under sone circunstances, a
canoni cal data structure instance for a VOD program m ght not contain




val ues pertaining to a channel on which the programw || be broadcasted, or
a date or tine at which the programw || be broadcasted, if the VOD program
i s avai | WDa0fWiBAI7Bhe VOD service provider at any tinme. PLOOB20091060882 ock
312, the DVR stores the new canoni cal data instance (created and popul at ed
in block 310) on the DVR s persistent storage device. Thus, the new

canoni cal data structure instance becones part of the DVR s storehouse of
canoni Calthagﬁfe?)aﬁfcﬁlgf:ﬁr%lﬁm t@%ﬁﬂ?&s\l({)ﬁ%&og&ﬁﬁ HQMBat é’rta‘ﬁ%eis bl @nd dhire to
identify programs to ? met adata from ot her VOD service
provi der $rqeean ki wiych i particyip qaéoril griestareadinparae perinhel ledNBh Ay HSG he DVR
uses EPG gﬁ&@%@ﬁﬁ%tﬁ:@aﬂd@@fﬂbéﬁsﬁn ﬁ‘:@ﬁlm&ﬁé@m ﬁfeﬁlppﬁ‘)rlglén%hl Mmﬁﬁ)ﬂim:ls BL&eMCD program
net adata, 1 n one enbodi ment he 1 nvention, the R additionally or

al t er nat iPvegramsy de gneferabyidingent %th? Byyentigat &@rqw%leéls@vlaa@w betyrep H¥at a t o

i denti fy;apgh£0RNH e%a%oﬁ@«ﬁ dR@ &tk @Ak Yns AR 1R iARkA&Rhan Baakher VOD
service provider. [0060] Wen a DVR user instructs the DVR to present a

list of presyramceshreprciliicHareshgldafan etV desmsilaranpricabdate SYETOVR may

gener at e jjumbe shd thsVOPAREH 2@ Mdi B GRPaRIFRlihdah@ piigidbet ur e instances that
the DVR has stored. The I|i st ma%/ contain references to both (a) prograns

that ar e [4058&dulnddodkar O5p sraBense fo deraping hitdee ¥YHRMEArAm Feladya Fi4iRs dat es

and tineg, aledarﬁ@ﬂrogfaﬁga mhtaf}ﬁhlchmcdavﬁcmatademh@Mtaawdlﬁad}sﬁdmmm froma
VOD service 8r ovid Thu prograns from di verse nedia sources my be

present ed¢d Bﬁéﬁaﬁvﬁl%@&ﬂa% a gew icanis A BHRUERERE PRCE U thg Fogader

i nt er f ac&yhidhithOV OB prb@adiniaRddafaypeftiifs. a%@bd @bfllﬁllﬂﬁt@:@ baebd @formbite ilMRB may
optionally omt nultiple references tg f{(/e FFEIEO mlf%]é{}g same program
i s avai | abihg ot @R HeA! fli‘tthB‘CHJrr? Pgipgsiand gy C@ld prog ﬁ%‘ﬁg%i rmne that

tWwo progrdaEniaéLht RpeSaER: inRS@6@NEehiRen mewmpﬂagﬁgf@mmeerﬂdrtxmlﬁe ithat are
stored in t(?qgﬁcano |caI data structyre |nstan se pro [ ans.

[ 0061] Addhg T REOPiFal dah sprud B ARLAn R IngicRiGRR BUHEY %feP‘é tE{é R SBL Eleh for

Er ogr ans utﬂh’aﬁella adntl Sffthfa DR mﬁgamamml jafal ceﬁiatlil:% bt Biférenaien igem thal hatplieo grea tms t Ihat
ave a par ar, wor | t1t r a artil cul ar
act or agﬁ’é]éff’g the T‘Pésoﬂ?/ﬁﬂ‘?rﬂti‘f CgéléFPélFFel?Xg RSB ﬁ?%&agﬂlﬁo ﬁ\fn ﬁfglflr?f ﬁ‘l ng the

set of calewmamhcaﬁdﬁuastﬁlbmmbmelaumﬁinammmenn vvh| ch the vaI ues of the

rel evant fields 0., title, acto c f user - specified
Cri tor o 0078 S, bhim G5 Rt o e e F B SRR et hat
cont ai n ptrogt@imstdntondinsenies fopdiyflidduwioss v{lseuale as caalhel iheleeWdBi on
signals, over-th e and..mul. t.i di fferent  VOD
service ﬁf%?’l?ig‘regaflata@% h iﬁ'v?# %)IPH% e%’{ ] CQF?TBPHCP%% 1%s°ocfr€€t|1 e A0 hi ng

pr ogr am ldaststrudtine 1®\Aﬁcmyh Giptvaloexafrdny thymld camuhital phe swefter éngese. tlhus,he sane
programif. t I | S aval I fro I sour ces.
[0062] Aluts‘h%%ﬁ e AR by St e%aﬁthﬁuﬁ o A

descri bedv@s sdﬂ"@llce]gropellelf o*mw(g thy vauddViRt therD\éanay HedriyweeEnigodierremt s of t he

i nvention | § of the DVR
by sone r%% acﬁl (gartn% Fmi %St;éﬁ)}? ésfthgpl%fl éﬁﬁ%lgﬁ\f%%lﬁ%{ wgggﬁ%b%pg IIsottar ver that
is exterrsad:cﬂﬁqdomltehéOlD)VRgrmnhemﬂetth whi ch the DVR comuni cates via the

I nter net and, i e, ERGdat a
provi dor O retEp e AR 2L RRE HRE R MG AP T 2 et a
fromthe mmatahle@raw e aewaaehnidabdagOirus wravingiency r(wta@remgthe YW pregiady may

generate, . n the
B e

t asks. | rpeoie teidb sdhqpmgranf th@ianmlfemqulﬂ Of\/th@wnanlwmwwctmﬁmlgfm@@s a DVR
to perforfa $6Ah&LudAhe RALTR r'ﬁ S MRLAR | RRAEL ftﬂeeqlu@ of 1 fidd i i@ DVR
instructs the server to perf ormtp I's search on beéhalf of the DVR™ The DVR
may then 1pﬁ1@aéfemabletmechmronw Qige pyerdleapie media prgvidsr, twlild? L qh@ ORNIEE] ves
from the tﬁee{;a\ﬁ%r of tl{lgﬁ@lg]mlﬁﬁ idBcatt! aS@HE%FQV@Wéé?WCé ﬁo@@& saERedimRRhaRh the

i nventi on, R (or server or nechanism acting on behalf of the DVR)

gener at eéh%élﬂ%moéﬁﬁﬂawd?é/ QP pipetag eonfeRsManbeemifted ff@mélgercé‘ﬁ%m‘t‘%é‘t‘taare at | east
partial Iy}, d6Rlihddnedma éoﬂiaﬂls\é@eﬁo?gb@f@rﬁﬁﬁﬁ%ﬁt@ntf FOR MRS 8R4} Sfne
providers. As is discussed above, in one enbodi nent of the invention, EPG
net adat a FEFRILHITCEPCRPRical ‘B’leiué]‘éfe ingage &r aof (e PrOgeD! pidyPPHRinadat a (from
ot her VOD service providers) is used to "fill in" and conplete details that
m ght be omtted frompartial metadata received froma VOD service
provider. Additionally or alternatively, in one enbodinent of the

i nvention, additional nedia-correlatiwe information that is present within
an existing canonical data structure instance is simlarly added to the
canoni cal data structure instances generated for prograns to which VOD
program net adata pertains.



[ 0064] Before or after a canonical data structure instance is stored on a
DVR (or at another server), a human agent nay enhance the information in
t he canorwoeapludide3st ruct ure i nstance by addi ng, to thafPCIrASReaHe832
information that indicates a correlation between that instance's program
and one or nore ot her i nstance's prograns. For exanple, if a particular
program features a "dark hero" (a protagoni st whose actions m ght be

consi der nglggsopeptgm £S5 a LA elrolngiﬂltl&lQHé %po % k glg\{)ﬂﬁ)e H‘)%Ea@aség &t HeIPtinpdd, to the

canoni cal data structure information that I ndicates that
the par t mdidhdhe propigmaniifbe Rraadested, if g MOTHBiogram inwestilabla dogshe VO bgr am
becones %&%ﬁcl@;?@vﬁlef{lt H%,gmyCD service provider, the information that

i ndi cates tha e I cul ar prog ramfeatures a "dark hero" will also be
copi ed i hON hel fil&dhe Bé(tRa?t%”?Srtb%th}Y eanppistl i@ dnstagre (CHatedreBgr am made

avai | abl e fam fnhﬁoc\é%&%ﬁftﬂé DYRY Isé\fglaaﬁ stk HQVléeh ahLe ehtcAUasofascr i bed
above. Thus, even if net adata for a program does not include human

agent - addeid sEPQUYR isteaee begeiResRsrtal i) YR s sloreppseih sanepiseldia s HECHIE t he

i nvent i OfygAdnBQ (RRMeQTMR Mia§ Abe Makrubild WGUdHG, hrOShAL ELwhiel VOMBrogamgr am wil |
aut omat i calaldl?; include thoSe attributes as | ogng as an exi sting canoni cal

data st r watadee fTomsehei O s¢1vich Brovides DEH BT a?hus Yl dygng siehodingcatolthose

attri but egenRMflle VIR isBUERS ni¥BMal € ASKAY dﬁ%o%p?&@ﬁdrﬁﬁl@ cBh@lede vopnul tiple
fields in the cangnical data structure. [0 I n. one, enbodi ment o{ t he

i nvent i oRTOLHB MBRPRRGR IR PRGIBDOdIaGRs plthe ffléfalttlfflethw?é’#%%&sﬂtﬁfl%}&r%ﬁEefP?ﬂaVF Yhave

simlar RhyaeRagaNh-oad e ailitd Ruties s(iSdiedaas idedafkanb esiapipe aiepatigsent ed to
a DVR user as being programs that are rel. ted due to their possession of

t hose at PmBltedrctadap iromy apgiteg VAL j9ppcq gy ‘?ﬁ ght instruct the DVR to search
for ahpr Q@U6dM tMEn has/ ReuspAink et (Be DVlRttb @resdnd a liQSP PR Eant a)ntdilEthEl\d/[R user' | Is
search regy t V r rnalist o raditionally
br oadcast®” %{ﬁg %’rtg?/ga@;het]ﬁz# nﬁéi\g%nef%‘ésﬁhtaﬁﬁsg%f’@ront F‘? fagont adgfltf"l onal |y,

t he DVR n@yctiiretinstanca thdt §le prmgcsrairsrt(eilmcmmyitm@m kosencthatbothganot have t he
particular titl t ha V, uman ent dded attri but re the same
as or si rﬂrqgéarmsttgz‘ttaﬁ%sscée‘p‘?f’g&ora gg‘ad§ ’ilffieé%‘ gﬁhatnﬂ%ls R SROAT %ﬁttes&g‘il "t ructure

i nst ance&n@tb)q;hgrmﬂgitaMDVRahn hkamﬂoatdmwpamdamlﬁcam a Vo) @rviSuebvitiketnan
agent-add[ﬁxd attri b d % in addition Lo %f %@?Eemfled |n any EPG
met adat a E%é’ﬁ%ﬁi“% ‘?ﬂh ‘a‘(ﬁ's BRGR GATES OV S D VENFAT R

VECHANI SM&nbkEB\AAREsWER&érE\Mﬁ@%ﬁi drlii&.to shmphfﬁhdahmjkbld p@graanhist, hiat

illustra aco (Stem ?rﬁp (%(ilhes nt rofn;theslnvention
may be i NOBY na ﬁtn%l 1Ps‘§/% B¥ Eﬁ)tﬁ |en581nu3m ram 407 Por 0t Rer

communi carszhltmblerfe:aﬂnmnlt$m difberereoonresi dae DVIR mmf «hamnmInecthat tamgrograprs@eessor 404
coupl ed t 02 for.processi 0, m 400 al so

i ncl udesV\fé Srnrsillelﬂ)asef]i 0 theu > PsEch! {agntéfnrsath@trn% ggg%ﬁﬁpngﬁrlgélCﬁ%ﬁﬁAM ) or other
dynam c strmtwgenmwsdel;thmemmgdnsto bus 402 for storing infor matl on and
instructi to u I rﬁefgp | so may be
used for [Q(?ﬁI]I Ag?ltlgﬁ(a% 1%3?&85%?2 B%Z"fr%rosﬁg reS'{YﬁtS%rr ]é%%rﬂ h%r mat i on

duri ng exettdiy DUIR wr- spﬁ&fiﬁdjmtm@r(s gt.ell b@ge@(mmtdadvetﬁypam@@ewnhnmﬁlemnput er
system 400 ( static
o or age abol HRSE sh A5l TR uly Bt bl TR OV Mnin £ rBIARE

i nstruct |b(.\7m1§tefr01mm}grthﬂ:®s<sfmanmml dgta situguagyastadecgs meviidiothe syjods cdshea magneti ¢

di sk or Vv g

't or mat (e Rt B iF, B BHIAPheISHPLRR by e, TR TR g i a
bus 402 troesantdilispdlayitetinamatehiggpragrazs tat ¢(voten pragramg) Erem(dlw myedig gpprces

di spl ayi ng,chni Q%ﬂ%fﬁ WBioh Qiafai€ QUBLEL, %@&qmﬁqgﬂaﬂgmd ARMIE Girfbidy vDRC! udi ng

al phanuneric an is coupled to bus for ‘communi cati ng
i nf or mat isefvicg m@V&?Fﬁ)raﬁ@algeln etder risnpliy freseiesiganatohing program i they VR of user

i nput  devj, 5&,okisn Al o%ﬁ)tr mﬁﬁﬂ% rQbrefkEO to G& M A0 @alTPUBE santd REKRAN] avadityd us, or

cursor direction ke for comrunicating direction informati on and connand
sel ect i orf&om gulsip @fél’l*t sqg4csand for controlling cursor novenent on display

412. Thi 500¢Mut AdRNIch SedMPLER! I YheN8ntqtO ddegbRe8oR are described as being

performed by a DVR, in alternative embodiments of the invention, one or more of the steps
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freedomin two axes, a first axis (e.g., x) and a second axis (e.g., V),
that allows the device to specify positions in a plane. [0068] The invention
i s rel at a§0R201013207dse of conputer system 400 for sel ect PAE/IB200Q683Df a

mul ti-franme video program for display in accordance with a selected trick
pl ay node of a DVR According to one enbodi nent of the invention, selecting
a frame of a multi-frame video programfor display in accordance with a

sel ected | ib% Eel%lﬁbéd TR Aehaforthe PR b sRhOMERH s QRS tost%{ébw. 400 in

response t ocessor 404 executing one or nmore sequences of one or nore
i nst r uct iFonexappivt apered than isrpatemahipwthe 1398, andydh wikigh the N Foersnpenjcass r ead

into mai @iamﬁ@ﬂlrtéfné%a)f HhoM@BAhREicARAPMEEnRAFFR! 8d %@Matéﬂﬁnd@s storage
devi ce 410. Executiorn of the sequences of instructions contained in main

nmenory 468d Bg)dds sprisepesigers4hle eavep ey sHefremaclye &9 the BYE dyascri bed

herein. |, alet @t VR &rBQAIFRALS  THRAEAMNAEEnelalL Poulde, TRYstE used in
pl ace of or in conmbination with software instructions to inplenent the

i nvent i osanonisgkdatasyeidrabitnseoin theyanngrdaseringa abeve. hefeby shdiiegede Oy Rany

speci fi ¢ ieaMidfhing thedf Al Wect nfolitént Si)hiRdersioh tWMRha DYIRERY] The term
"conput er -readabl e nmedi um' as used herein refers tg any nedi um t hat

. Q y o
parti ci patsgEcts g NYRolingrfagn # sretchfet progams Baphyegssiiiedesceris thed¥Rut i on. Such

a nedi um;j@ictd AeQeNBINY pb@briBihisisOetiicH RBalbut hO PV R, I'THetreeR by tRaprecltat i | e
nedi a, volatile nedia, and transm ssion nedja. Non-vol atile nedia incl udes,

for exanp? &ie It preasedseh rar dhat thed ek eceivgidppiy e seryetage devi ce 410.

Vol ati | e [ggedi @ AHGlAdeSeyHdaif ofBRIRIMimeaUSh@fvERion, SBWRI(Yr EB8r or

Transm ssion nedi a i ncludes coaxial cables, copper wire and fiher optics,

i ncl udi ngRechanist 18ae pp athatl GiPIci I B dRsECTAg CanppigH S EPSe MEHINESSd8in al so t ake
t he for mpaforagomsitareat Masd fagihilly WRMESed WitGh vap prbgae genatated vdar i ng radi o
wave and infrared data . communi cgti ons. g%glgllﬂmw.forrm %'IDG 1

conput er SPEKARMVECHe d154S TIREEITGEPO¥oR % SHBPEmeY of GNP, FPUANGI4E b o

di ?]k, harfﬂ)ndzirﬂkﬁ% aRg pekider, Eﬁp@raotlwr Va1 poiher memginetion ¢tedivon savich- ROM  any
ot her optical nedi um .punchcards,  papertape,.any othe hysical mediumw th
patterns P8 V“L?Eﬁ) ésslfse‘gzoRﬁ'k%m aa“gﬁﬂﬁple%ncg}taéﬁ%ﬁmggt %.%@E@%B%&%ﬁrt%f any ot her
Menory Chhdladata re@ivied irdgen VODGBEA]Vaprivales. Additienadf ocdmmatiedly rieantabl e nedi a
may be involvyed in carryi.n ne o re seguences of one.or _npre..

i nst ruct ieﬁgfgglf“&mp‘?r}ékéee‘g‘é ‘Ogﬁgd‘g%?aﬁ ggg‘ iﬁ:f”fr%ﬁ }Velfr(’)fr%r%%%’%%f‘ agfs FRE"STY uct i ons
may i ni tiadlekiytiddecaaadical edla erucairermgasdel icsidiilsiy afded tor terednenicdriptatsencturéhe

renot e co&guter can I gad(;thae itnsy 'Illc\;(.anIS‘O ira%%eéah%adé{’&aqi c menory and send
the i nst rUECEHRSTSHEY [ PROEFABHE AN el BEeRE! BeRddR RS K pdem | ocal t o
conput er [806] enB4OR @afierasmeinial e stdatee mstatdeds fteleé phemeVR (onet andieuse an

i nf rar ed SE:I‘rVgI‘r)]Sa .utn;[a%ra ! ?m%ogvtlea%e t&lQlenf(()j taﬁori %tf’liepc I Qﬁléfﬁr ﬁgst%&{}ggﬁst ﬁ\gé I nf rar ed
det ect or *€an reteiVEEThE dat 4 "cartied I'n the |naf1rare8 signal "an

appr opr i dyedding,cailhr pste@n, ipfoanetidnibat datiGtcon chugda@betvBgs thh0dsteagersi es t he

Gate, O, TSP {9 T AR T0Ls A0 Pt ghseecut
features a “dark hero” (a protagonist whose actions might be considered to be less than
righteous), then a human agent might add, to the canonical data structure for that instance,
information that indicates that the particular program features a “dark hero.” When the same
program becomes available from a VOD service provider, the information that indicates that
the particular program features a “dark hero” will also be copied into the canonical data
structure instance for the program made available from the VOD service provider, using the
techniques described above. Thus, even if VOD metadata for a program does not include
human agent-added attributes such as “dark hero,” in one embodiment of the invention, the

new canonical data structure instance for that program will automatically include those

attributes as long as an existing canonical data structure instance for the same program
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-20- main nmenory 406 nmay optionally be stored on storage device 410 either
before or after execution by processor 404. [0072] Conputer system 400 al so
i ncl udes WOeoMmIAI78at i on i nterface 418 coupl ed to bus 4@LT/US2HEHIMS3AL I on
interface 418 provides a two-way data conmuni cation coupling to a network
link 420 that is connected to a |ocal network 422. For exanple,

communi cation interface 418 nmay be an integrated services digital network

(" SDN") Qz{dg 119ﬁca?esrf‘|%g gf}r}b%hoagﬁ(dhdd‘?m@utg%gy G@Mé&@-&e‘p%tecffémm ion to a

corr espondi type o line. As another exanple, communication
i nt er f acenuddige felgs lbéhﬁapah@@%ﬁldﬁﬁé@lcﬁé@v\ork ("LAN') card to provide a data

communi C%d(?@? Cﬂ%@%fnb&ﬁm%ﬂ o@t&qmﬂﬁérplﬂﬁ DWRIproWde€h 8a%chl b 4uS WiBXbRl SO be
i npl enent In any such inplenentation, conmunication interface 418 sends

and r eceibyeegane té@tthﬁVQ:Samllafé!u@@tl Agsiadtlsd peripresdpich enl dagk besall) dretmesentedr r y

di gi tal daf VR §LANeB RPN thAlArdi@lalcdWSe IMRESp&RbeshiBh OF diBdeia@Abutes.
[0073] Network link 420 typically provides data comruni cation through one or

nor e net WOF R&mpls. e DIYay usgimighgisyiuce e DAgR toseapiyfas 2 PrReFa Rt s gipaigelatmy

provi de gueonNeGohQno tHRIMPVYNsdraGale e YR, he4RA2R hidy @ett'ﬁﬂ%thslc(q &hs 424 or to
data equi prrent operated by an_Internet Service Pro er. ("ISP") 426. |SP

426 in t¢haih BrEGIIEE bEpadas @it Bievided tay P@Y%B%P%rﬁ%%lﬁet fediggnally: wi de

packet dataDQRMMIEGALd R0oNAbNRRK (iRAWIIEOMBRNhM d6abERaNE thetpartidslat &)
"I nternet"” 428m|%70ca| net V\{)]I?k 422 and Iﬁgr)lt ernet 428 both tﬂ)gr% el ectrical,
Qe

el ect r omdlj BRYehugn agant-added aftupiugsdhat grethsapeys g1 gmila o hosethae e ans. The

signal s tpecau@hn tHa@aMAldaPdi$a m&mlhﬁa@mﬂoﬂtﬁ@p@g@m@t@ Rive BRtpaRIckiat | Nk 420

and throu h com’runlcatlon%bgterface 4 ch carry the di |ta£ll3 gatato
eéwé FiFd &

and f r omEenpeabdiimay ageafpdise attibulesdyig digng thepe gt

t r anspor todi@latalteceivefl orBdnk OPG JaQ0f4lid@nput er system 400 can send nessages
and receive data, including program code, through the network(s), network

| ink 420 and conmuni cation interface 418. In the Internet exanple, a server
430 m ght4.¢ r apgrL.EMENTROQUESIMECHAES NS AR BRRARIE aVBRVIEWOgr am t hr ough

| nternet [(31&6%] | %PG4} 1s'a blociadlagpa%g M\lD t 1lﬁus£t1r%t2es %ng&?tgr-rgjllgtézr%abb gporli v%lgl{ e]:nace 418.
embodiment of the invention may be implemented. Computer system 400 includes a bus 402
or other communication mechanism for communicating information, and a processor 404
coupled with bus 402 for processing information. Computer system 400 also includes a main
memory 406, such as a random access memory (“RAM?”) or other dynamic storage device,
coupled to bus 402 for storing information and instructions to be executed by processor 404.
Main memory 406 also may be used for storing temporary variables or other intermediate
information during execution of instructions to be executed by processor 404. Computer
system 400 further includes a read only memory (“ROM?”) 408 or other static storage device
coupled to bus 402 for storing static information and instructions for processor 404. A
storage device 410, such as a magnetic disk or optical disk, is provided and coupled to bus
402 for storing information and instructions.

[0067] 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
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[ 0075] The received code nmay be executed by processor 404 as it is received,
and/ or stored in storage device 410, or other non-volatile storage for

| at er exe¥WO0RPBVMI3247A t hi s manner, conputer system 400 napPCoRAiSa009/064882 i cat i on
code in the formof a carrier wave. 5.0 EXTENSI ONS AND ALTERNATI VES
[0076] I n the foregoing specification, the invention has been described with
reference to specific enbodi nents thereof. It will, however, be evident

that varig gonmlq%iag@s'g g§g§ 2808 LHENQESIB¥ NG (E.?d?),&ﬂl@ﬁl%_tﬂ@ &&%Tg)

departing fromthe broader spiri't and scope of theé” invention. Th
speci f i cap¢cdi pasidongrimewlags are, accordingly, to be regarded in an

i 11T ustratpged) r atBehinJeR@h i@rdiR&E G lucd dsY B &RPREer sy 4d0FOF se®aAPA Bam@bt hough

sonme enbodi nents of the invention discussed above relate to usin
cor r el at ednpetagstvidep progeagefor display Esasardpncs péthgrselspledirighplay made égfht ai ns

bot h VOD g RO MEPoRIN 8Bt me R tHel iR o BRQG I8 Mae Of 2 hibRi-frMent i on
i ncl ude enbodi nents whereby such correlated netadata is also used to

schedul e Vidse GFurany ©r gfsplay L agemdpice giithmselsried Bick phokinde RT YPBRIP ogr ans

(possi bl yd@ded!bdBhp@EaYiSintd00Th R¥pchfifo PNR-ABU Rl xduMd B B¥ndrdie DVR user).
For exanple, baSed on a DVR user's activity relative to one or. nore VOD

pr ogr ans SCEUSBCCOHVROIPER MR BEciieR) qoptameh B teRery {00 PYFThES BICUSRe®r nor e

non- VOD [ Q€H13#Y6 nRas8eme 408 tdfahamtN@inphasrdesl sedital ated dehpeen the one
or nore VOD prograns and the one or nore non-VCD(Fro rans. For anot her
]8 T

exanpl e, d5usedbrixgeutorolibe Feqenges phingipcigs sppiyige RUSPORGT8 non- VoD
(e.9., tragitpobakdrnol ioRroehadpredssangs béseastaastead)npragiaes, the DVR may
automati cal |y booknark,(%o draw the user's attention to) one or nore VOD
progr ans SHREEHCBlS Bk WHCOATHEDAIR e "tsﬁcg’tn aes Oh¥dA ceaPipEoR el BEMHEen t he
one or NyiLruMdas BY @t B thvibhend MBuQ emBBdifef® Bf MORvPRitRgaa ot libied met adat a

may be C(%(I; I:ar?yl S%E:celgc gosnllbr}gatitog %p ﬂe{rg\lﬁle?rg cgceuslt(r:g/’ elln%esg)ft\ggr%.ei -
[0069] The term “computer-readable medium” as used herein refers to any medium that
participates in providing instructions to processor 404 for execution. Such a medium may
take many forms, including but not limited to, non-volatile media, volatile media, and
transmission media. Non-volatile media includes, for example, optical or magnetic disks,
such as storage device 410. Volatile 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.
[0070] 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.
[0071] 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
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CLAIMS What is clainmed is: 1. A nethod for correlating nedia netadata from
di verse sources, the nethod conprising: obtaining, froma first source,
first nmetwO2OB/1BREB pertains to content that is avai |l abPETUS2¢M9M6488Z ond
source; obtaining, froma third source, second netadata that pertains to
content that is available froma fourth source; wherein a structure of the
first netadata differs froma structure of the second netadat a;

aut omat i %?a'nl 1¥1e1? ng%?moﬁﬁfﬁg BHed bﬁ%fagé Hev@&réflogﬂheiriﬂgfofel drSkeiTet adat a,
that an item on in t e second netadata is of a particular type;

wher ei n teh@ug@tlmuowmé%a does not indicate that the item of information
IS of theo@af ti ek YRRm @do%@gollﬁ@u&e@he&nﬂiﬁﬁlegﬁ)h@m&me 411319(; pleshishat the

item of i nformatlon I's of the gartlcu ar type; determning that the third
met adat a 49t Cgmmgglcgwgémtqu@g 4¢3 progidpsya twonway data communication coupling to a

network link 420 that is connected to a local network 422. For example, communication
interface 418 may be an integrated services digital network (“ISDN”) card or a modem to
provide a data communication connection to a corresponding type of telephone line. As
another example, communication interface 418 may be a local area 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.

[0073] 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.

[0074] 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.

[0075] 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
[0076] 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 from the broader spirit and scope of the
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in response to determning that the third nmetadata satisfies specified
criteria, displaying at least an identity of a programthat is associ ated
wi th the whi2pt/wee’7adata. 2. The nethod of O aim 1, wher @CH/USR@IOH882 source
is an el ectronic progranm ng gui de and wherein the fourth source is a

vi deo- on-demand (VOD) content provider. 3. The method of Caim1l, wherein
the second source is a first video-on-denmand (VOD) content provider and
wherein t ur ' 9 ffers
From the T p e R ! e IR YR b R R h e
step of aubayianiagedilistivdednse-mi ni ng, based at least in part on the first

met adat a,;odApt  tHiEel L, Qﬁhdugﬁ ngn@énﬁ&amaéﬁtstdﬁ%eaﬁ\%ga&l detadatfoleseipt the

particular type conprises: igital video recorder (DVR) automatically

det er mi mt@ngsmgf@y@t@teétmqt@a@tm Plﬁleb@rptfeséfﬁ ligty &f priogians et eRpstins both¥PDraRd i t em of
i nformat ig %ﬂag rafif CRIAF AR teAbBlithehS oPfhe iMl@n@A ihd164 lboli¥iRBts whdby

2010/ 132073PCT/ 0097 060832 5. The nethod of G aim1, wherein the

par ti cul archspgelajed mptadpigasstisagped wrschadulerecordipgs i nonr @ yeiRgiams gnd/ghe et hod

of C ai mbé@klﬁé&tvfaﬁjp&gﬁ%kﬁdsﬂ STIQEF Nwisi@Bn By PETHVIS LRI vidwaR@gehdevi ce, an
i nstance of a canonical data structure in which different ty ees of

i nf or mat iR Bfdmithexagwico Rgredar & ByRausst 2aiviy BptvR \gmers et VPP el ds.

programs, the DVR may automatically schedule the recording of one or more non-VOD
programs based on metadata that has been correlated between the one or more VOD
programs and the one or more non-VOD programs. For another example, based on a DVR
user’s activity relative to one or more non-VOD (e.g., traditionally time-scheduled and
broadcasted) programs, the DVR may automatically bookmark (to draw the user’s attention
to) one or more VOD programs based on based on metadata that has been correlated between
the one or more VOD programs and the one or more non-VOD programs. The metadata may

be correlated using techniques described herein.
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7. The nethod of Caim6, further conprising: receiving user input that
specifies one or nore criteria; determ ning, based on information contained
in one orwOEAW/I32078i cul ar i nstances of the canoni cal daP&T4iSeet060882 st or ed
on the persistent storage device, a first set of canonical data structure

i nstances that represent prograns that satisfy the criteria; and
presenting, to a user, a |list of prograns that are represented by canoni cal
data strugty instances in the first set; wherein at |east one of the
programs in the list of prograns is available fromthe second source; and
wher ei n dYhat sedtimehe: of the prograns in the list of programs is avail able
fromthe fourth source. 8 The nmethod of Caim?7, further conprising:
determ ni ng, based on information contained in the one or nore particul ar

i nst ances- of f\Heeteaonserlatiga mgdia mpopde@lonsdisereapoyfset e pahad st ent st or age
devi ce, a sec S8le- of canonical data structure instances that indicate at
| east one attribute that is shared by at | east one canonical data structure
i nstance in t ARaipingslron afirst sordcey fiess Btaf#g that pergis (dfent Ragis gyailghle pr ogr ans
that are representggyhy.canani&al data structures in the second set;
wherein at | east one canonical data structure in the second set represents
a programth aPbtaiging. o adlyrd sgpve,tSﬁ%oné mpetadagathat pertains to content that is

available from a fourth source;

wherein a structure of the first metadata differs from a structure of the second
metadata;

automatically determining, based at least in part on the first metadata, that an item of
information in the second metadata is of a particular type;

wherein the second metadata does not indicate that the item of information is of the
particular type;

creating third metadata that indicates that the item of information is of the particular
type;

determining that the third metadata satisfies specified criteria; and

in response to determining that the third metadata satisfies specified criteria,
displaying at least an identity of a program that is associated with the third

metadata.

2. The method of Claim 1, wherein the first source is an electronic programming guide

and wherein the fourth source is a video-on-demand (VOD) content provider.

3. The method of Claim 1, wherein the second source is a first video-on-demand (VOD)
content provider and wherein the fourth source is a second VOD content provider that

differs from the first VOD content provider.

4. The method of Claim 1, wherein the step of automatically determining, based at least
in part on the first metadata, that the item of information in the second metadata is of
the particular type comprises:

a digital video recorder (DVR) automatically determining, based at least in part on the
first metadata, that the item of information in the second metadata is of the

particular type.
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9. The nmethod of Aaim1l, wherein the nethod is perfornmed on behalf of a
digital video recorder (DVR) by a server that (a) is external to the DVR
and (b) csthrrOriIB2178s with the DVR over a network. WO PCT/US2009/060832

2010/ 132073PCT/ US2009/ 060832 10. The nethod of Claim11, further conprising:
determ ning that the second netadata pertains to a programto which the
first nmetadata al so pertains; in response to determning that the second

met adat a spert §hnfehdy smém PANRM fﬁe\eﬁ?ﬂ&&hmttb% it b 1545t BRE A@cBa@biSthaPer t ai ns,
et ai )

determ ning one or nore s that (a) perftain to the programand (b) are
specified in gheefirst netadata, but (c) are not specified in the second
netadata; in response to determning the one or nore details, storing the

one or nmgre det@ib®od 6 tiagn 1 hifik: 0@hAgaiea; and storing, on the persistent
storage devi ce, .an assocjation between the third net%ﬁigta and the fourth

source. 11. THE'RRPER3ECTEFCRY SiFTAgedevighan disnehYl AGRAPEHY dath SFuchee Iy ai | abl e

fromthe fourth soyhieRdif@reatip@nt idfbitatibs fromhroiet&d hdadae d¢ 9adeast on a
speci fied channel at a Sa:?(@' led time, and wherein the content that is

avai | abl e from t hel§&ey ource is content that the DVR can obtain at any
time. 12. The method of Caim1l, further conprising at |east one of: (a)

basing a schedEI i n% ‘{c‘)f%@ r egor ing of a non-VCOD program based at |east in
part on _ﬂast Geepedied pLs i p-dpaler GRMPEHINE oD program or (b) basing a
bookmar ki ng ofecéivid@s i amn spasee dt of @agtcridtiapart on past user activity
relative to a non-VOD pragram . L . .
determining, basedOn information contained in one or more particular instances of
the canonical data structure stored on the persistent storage device, a first set
of canonical data structure instances that represent programs that satisfy the
criteria; and
presenting, to a user, a list of programs that are represented by canonical data
structure instances in the first set;
wherein at least one of the programs in the list of programs is available from the
second source; and
wherein at least one of the programs in the list of programs is available from the

fourth source.

8. The method of Claim 7, further comprising:

determining, based on information contained in the one or more particular instances
of the canonical data structure stored on the persistent storage device, a second
set of canonical data structure instances that indicate at least one attribute that
is shared by at least one canonical data structure instance in the first set; and

presenting, to the user, a list of programs that are represented by canonical data
structures in the second set;

wherein at least one canonical data structure in the second set represents a program

that does not satisfy the criteria.
9. The method of Claim 1, wherein the method is performed on behalf of a digital video

recorder (DVR) by a server that (a) is external to the DVR and (b) communicates with

the DVR over a network.
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13. A nethod of searching for prograns, the nethod conprising: obtaining,
froma first source, first netadata that pertains to content that is

avai | abl evPpr20mtvig2écond source; obtaining, from a thirdPEBNISENI/063bNd
net adata that pertains to content that is available froma fourth source;
creating a canonical data structure that includes at |east sone of the
first nmetadata and at | east sone of the second netadata; performng a

search fqp mgﬁ@ﬂn&ﬂ?&?&@@lﬁm,f ggorﬁlghsii@fornation in the canonical data
0

structure; and displayi gg results the search. WO .
2010/ 132073PClv1e1820091h0608 3ZonUmetadajppesiains & HProgrgaL 1o oihighi thefirst
conput er - readabl e §LQiRO8:JRALMTP Upon which are encoded instructions that

are capabl e of causing one or nore processors to performsteps as recited
in any of C aifmgsppnsg3o determining that the second metadata pertains to the program to which

the first metadata also pertains, determining one or more details that (a)
pertain to the program and (b) are specified in the first metadata, but (c) are
not specified in the second metadata;

in response to determining the one or more details, storing the one or more details in
the third metadata; and

storing, on the persistent storage device, an association between the third metadata

and the fourth source.

11. The method of Claim 1, wherein the content that is available from the fourth source is
content that is scheduled to be broadcast on a specified channel at a specified time,
and wherein the content that is available from the second source is content that the

DVR can obtain at any time.

12. The method of Claim 1, further comprising at least one of: (a) basing a scheduling of
a recording of a non-VOD program based at least in part on past user activity relative
to a VOD program, or (b) basing a bookmarking of a VOD program based at least in

part on past user activity relative to a non-VOD program.

13. A method of searching for programs, the method comprising:

obtaining, from a first source, first metadata that pertains to content that is available
from a second source;

obtaining, from a third source, second metadata that pertains to content that is
available from a fourth source;

creating a canonical data structure that includes at least some of the first metadata and
at least some of the second metadata;

performing a search for matching programs based on information in the canonical
data structure; and

displaying results of the search.
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15. An apparatus conprising a processor and neans for perform ng steps as
recited in any of Clains 1-13.
WO 2010/132073 PCT/US2009/060832

14. A volatile or non-volatile computer-readable storage medium upon which are encoded
instructions that are capable of causing one or more processors to perform steps as

recited in any of Claims 1-13.

15. An apparatus comprising a processor and means for performing steps as recited in any

of Claims 1-13.
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