CORRELATION OF MEDIA METADATA GATHERED FROM DIVERSE SOURCES FIELD
OF THE INVENTION [0001]Embodiments of the invention generally relate to digital video
recorders (DVRs). Embodiments of the invention relate more specifically to techniques for
correlating media metadata gathered from diverse sources. 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
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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, beforchand,

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.



[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
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probably yield search results in which the DVR user is not interested (many programs with
“Christopher” 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.).



[0008]Metadata obtained from an EPG data provider typically contains infonnation about
programs that are scheduled to be broadcast on various channels in the near future.
However, some DVRs are also capable of obtaining and presenting programs that are not
scheduled for broadcast (e.g., over the air or through cable) on any specific channel at any
specific time. Some DVRs are capable of downloading (e.g., over a data network such as the
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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
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structurally uniform, then search results might be less precise. Referring to the example
above, if the metadata associated with various programs did not contain separate “title” and
“actor” fields, then the DVR would be unable to distinguish between programs that contained
“Christopher” as an actor and programs that contained “Christopher” in the title when
performing a search for programs that matched user-specified criteria.

[0011] As is stated above, a DVR might be capable of obtaining VOD content from
diverse VOD content providers. The program metadata offered by these VOD content
providers often will not have the same structure as the EPG-provided metadata; VOD content
providers often feel little or no compulsion to conform the structure of their program
metadata to the structure of anyone else’s program metadata. The program metadata offered
by one VOD content provider often will not have the same structure as the program metadata
offered by another VOD content provider. Additionally, even if VOD metadata contains
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



from diverse sources, according to an embodiment of the invention; and [0017]FIG. 4 is a
block diagram that illustrates an example of a computer system upon which an embodiment
may be implemented. DETAILED DESCRIPTION [0018]A method and apparatus for
correlating media metadata from diverse sources is described In the following description, for
the purposes of explanation, numerous specific details are set forth in order to provide a

thorough undggstanding of she ArRS el IBNANHAN:IS W RG, ARRRIRLNRYET.19,0Rf Silied in

the art that the present invention may be ractlcedd without these specific details. In other
instances, weKAGY S SRRERFPELIENEHIREBLEIE shown in block diagram form in order to

avoid unnecessarily obscuring the present invention. [0019]Embodiments are described
herein according to the following outline DEOGEABYNIGNSIFEHONO0 DVR Overview

[0018] A method and apparatus for correlating media metadata from diverse sources 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.
[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



3.0Correlating Media Metadata from Diverse Sources 4.0lmplementation
Mechanisms-Hardware Overview 5.0Extensions 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, fo;one lgmmgm%mfsm [y)%rmgnoaeP;é&pm@aagt;eaar@agtﬁgtmmﬁggram
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actually perta}&lﬁé?eﬂ% ﬁ@%t%@ﬁﬁ%lﬁ'&&ﬁ%ﬂ@%a 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



[0022]According to one embodiment of the invention, after obtaining the separate sets of
metadata from the separate sources, the DVR automatically compares the sets of metadata in
order to attempt to identify identical programs to which two or more of the sets of metadata
pertain. According to one embodiment of the invention, in making this comparison, the DVR
searches for similarities between the information contained in one set of metadata and the
information cppfairedishanother selyafreetadatacawiii theserseisohmeiadaiataipisgead or
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other set of p?"(f(jl"éﬁﬁ‘ﬁ‘iéﬂé‘ﬂﬁﬁaﬁl%‘ekg W&BW“@@H@?&T&%@W% Hﬁéﬁé‘?éf"é?“&%gﬁtfbé‘lm&tﬁfg
structure for theqmogfanp@gcimsdrssaify thatiitstan ddetRd éompasion tkaplptagking frefm at
least one of tglﬁxiﬂeiﬁéj@i@sﬁﬁ’W&ﬁ&eﬁ‘pﬁ’@&ﬁ@mﬁalﬁﬂmﬁﬁﬁe sngtaneay gashiot they

information iteis g {he pstadRIaseHSEsislRhalad e slered.ashricina Ranealied

schema, so that the ype e title, actor, category enre, year l,’Sl’I etc.) Q feac of the
information itEhRe & W) %%%ché B exg ‘ﬁ%é’ AR data
structure instaseee mme@t&@erwmmmmmﬁm&mﬁm@%m If“?&b%“%ﬁétliﬁﬂi‘éé?émh
information typepioiiiahsanfosmsnttcaspecified o Mlsaebamah Tire MY Ratob matordsdins just

canonical datg, sUUsHAE fsiante RS VRS ReLEIaRE &}ﬁh&ﬁ&ﬁ)%mﬁ@ dEnShicANg.0r more
hard disk drives or salid state drlves in agsociation W|th u§we£ gentl er of the
r

program to Wﬁfgﬁt%@ llésé gc(% ‘fadat%leé% ﬁté.lwmaﬂ‘g&oﬁ pernaps no ex ress y$ peﬁé’iﬁly even

[0024]In one ’émwmﬁﬁ@ﬁtﬂeﬂlﬁﬁéﬂirﬁb’é@ﬁ@ﬂ\ﬁﬂb‘? ea%%‘&&t“@%ﬁ%?@ﬁﬁd?ﬁ’a@}%{ﬁa &
available, theldoM R stofesithetydentity of that source on the DVR's persistent storage device in

association wighile CanQiieahaiasSEsdIRIRRIBNGR fordRINIRGIARIssRAlaABPIGH 0

same prograig, i Qaiiahie (oM Ro 2 RLYQR SEREEPIOUIRT ARth2 BRI KORigelvice
prowder thenr{ e ?L/Wfkumay assomate e canonlca ata structure instance for that program

with both the first VOD service provider and the second VOD service provider. Likewise, if a
program that3ggoirigvR 0¥ BROd#Fasted on a specific channel at a specific time also is
available frompaeYPD s$etVich previaes, dhenifgdRKrR mayhsgosiaia thdsanamitalidaiaion

structure instay gﬁ;t Ihahe fe%ramcvgmmmsmm'Aumalméo,%e o &%W%WM&E

[0025]Accordn?1 o one em Iment of the invention, in response to a D 'S reqyest to
search for préraHEHSH R AP Wit %%88%@@%9‘%%&8@&“%% tlf)){l/ﬁtre(?éfve% thds an
criteria from thédDi¢RneErcamd testescerohesitidatopet: chrohiedi datiystfidaifR insaHtsdtor
programs thatySawafyniitecc 6123 ks sohe iMRs comapse ta Aistigidpragr srethaisatisfyatbe by
criteria, and theneseis e liskia aRMRAEL SioRlioantolaisooa mldebaih (2

programs that are to-be-broadcasted on a pecific channel at a specific time in the future and

(b) VOD prog‘f%fﬁ?é’lﬁ{gpfgsag\(}é’?éﬁf%}efr D service provider at the user's discretion.
Under such d?@@%staﬂ’c%&?fﬂié@wm%@é’?‘ BRAYETRE RSTAH S AP IS8 Fe AURY 45 b BT SA™ that
originate from@nyatiety bipsauecepwithapibtsale seareh mads tk@0§thestoaeyuser interface.
Due to the DVYR5.96RefBHOMRNDcoOmuplalign.eidle C@G@Bﬁf@dlﬁﬁé@ﬂmﬁwr@eim}mﬁ@&hﬁsed

D SR AN A A0 R RBhE e Bis W YOV BRI BN Rl
obtained from S 0Sé sources Is S arse, iIncomplet acking In speci ICIty
of displaying multimedia content and may be coupled to network 205 through any

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



[0026]In other aspects, embodiments of the invention encompass a computer apparatus and
a computer-readable storage medium configured to carry out the foregoing technique. 2.0
I/'VR OVERVIEW [0027]FIG. 2A illustrates an example system in which an embodiment of the
invention may be implemented. The system contains at least one client device such as DVR
202 which is communicatively coupled to network 205 through any communication interface,

such as an Ehgingt aHEas R MIESIRRR SoRINHM BN RARHCT DesTuRslianalivoat 8B VIR is
typified in U.S, CREntNOsi Gt anine z&é)l'ﬁé}s_'én%]’x‘%”%%uk?é(r %%,%%5\'}98@%% AR STEYen

incorporated by reference. The system also includes service provider 204, content provider

206, personalCBIABUEF U8 7 Y REBIE T8 81l &P20nal computer 208 may be a
personal com$@8Ab deNewoskigASanw Heskrdpmeotap bremgmiggitop @onsphreisnafdtiprakides for
coupled to netwarkcRiOfdbragh any aodenmsmitatio rerintariagtn Rehuain gnangles S riiertakte
device 210 mayshe.afay, RARNEIAAMRUL NG JENICE 1R W IBSRNRRG AL EIRIE RRGIMRIBYGEOF
any other poriable ey capable.of dieplaving mulimecla confent and piay, b coupled o
network 205 throug ﬁy oMUt oR interface. inciu ing wire 1ess. R 2, personal
computer 208§1é?fﬁatively or additionally, any number of devices connected to network 205 may also be
directly connected to each other through a communications link.
[0030] In one embodiment, content provider 206 provides broadcast program content to
DVR 202 via cable, satellite, terrestrial communication, or other transmission method.
Broadcast program content may include any multimedia content such as: audio, image, or
video content. In another embodiment, content provider 206 provides multimedia content,
such as any downloadable content, through network 205 to DVR 202, personal computer 208,
or portable device 210.
[0031] In one embodiment, DVR 202 communicates with service provider 204, which
provides program guide data, graphical resources (such as fonts, pictures, etc.), service
information, software, advertisements, event identification data, and other forms of data
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



portable device 210 each communicate with service provider 204 through network 205. In
another embodiment, DVR 202, personal computer 208, and portable device 210 each
communicate with content provider 210 through network 205. [0029]Network 205 may be
implemented by any medium or mechanism that provides for the exchange of data between
devices in the communication system. Examples of network 205 include, without limitation, a

network 5UChﬂ%@é&?@laﬁ&@@i‘@éﬂ@ﬁﬁ&&?ﬁsd’y@%ﬁuﬁ[ﬁﬁ W@Fiﬁ Mﬁwmﬁh&dﬂiﬁm@dw@ne or
more terrestrial, SQ %Jllte or ereless I|nk tc Alternatively o addlthrbq% I%aﬁl H&b@g
e

devices conneéfled to nelfworﬁ%gl a S(%)n e di I‘eéié]t re(é%n(nec¥ea to each other th roug

communicatidf&n |Tﬂ%h[6’0‘3@]ﬁ‘|‘6§é‘8“’fﬁ&éf ﬁﬁéh@ééﬁf@ﬁ‘tpﬂf‘&b?d@ab@é)&iﬁ%Ei)’é%aﬂ?ﬁ%&(‘fé?fcs
program contérit $o OMRi202iginlcable, Abtaiitd Telvdsivmb vodide ieantteal’0the) compliant
transmission m@thothH3 sk ast rogRd: tasie bh Blay RG] uae-anyomnilimedia Captenicadch

as: audio, im3qg i isen FRMIERLIRANgINer EFAOUTRNL,SONELARNR: RO AAYdes

multimedia content, such as any downloadable content throu%h network 205 to DVR 13210%1e

personal comipi&itét %%SLB?B’O‘F%{BI@%&%&%“?TGrWiﬁr QNS EBo TRt BV 552"
communicateirvitbirsanyiediptaviaipoa, heHrptiplexsdéembgram guide data, graphical
resources (syob3as fonks; pIiPRGesraiephresnigadntopmationpsipitvyacgradviertisemantso @lasit

identification M@%@m5{»@4mae%faqétﬁl@leqpé@sQ}/ﬁg%tga@pq@& indanandastly of
service provider 204 to satisfy us rlnteres In anot (Fmp]% ent p(}{an?_eOC%a

computer 208 A aro*?faﬁllan}jlélv%cceaﬂ&l canr%:%srr"i1 Ticate with each other to trans?er content
metadata, or %ﬁ%éﬁéﬁ%tﬁ%ﬁh‘%&k‘?@@’ KPRk E’éffé’n*&%ﬂihé‘é‘ﬁSﬁcoélF%H?%cal
network. [0032pilaMiEREr formiaodsing stpoeteitep rovidedi2 @6onvrys provi deat thesenyidedgrol/ider

204, content daf@: R{AMMRIAEALR IRCLdingREVRaRDAIsBIMCONS VB iatalaradRiRE
information. Se{%’écfi}%%('def ARG Qta%%‘?ogtﬂ{}%ﬁh%}%@@%%%%RYAQ&JH%V GonRpt

data metadata to D é%]ersonal computer 2 eborta le device 210 b[e 33] eferring
u

to FIG. 213, ifF AR5t ﬁw&&@%)g%%éﬂﬁ%%fn L il d iy may be vsedto

modulate information onto certain lines of an NTSC signal, whlch 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 il the signals had been
delivered via an MPIEG-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 264A 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



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 pllaw, A,BIWRlQf Signalsohesssived @%é@&%&%@oﬂﬁ@fﬂm‘% QuisbuFQlons
example, aTVijn llgcsotre%r&lgec ?Zg'g input 252A may take the form of a National
Television Standards Commitiee ( %) liant signal or a PAL compliant broadcast
signal. For anti$R&! exaFﬁﬁfé"‘%Wh?ﬁHf'%‘iPe‘é SRR RARIGBYVIRDIPISO A Pﬁﬁ?“t‘dk@ SOBBRRIYSrm
such as a DigitaleSatelliteeSyisterac(BE 89rcomphifen bsigiatb acDiligiad] Broadgast SenvicplsDBS)
compliant sigrakoaras AdHapead Lelevisiar-Sirpdastads arebitias (AN O vRMpIaRG GgRA)x

DB 0SS, kARG RRsel an iRl ealsOMaYA loluies FRels AIRB A,

(MPEG-2) and ] ransport Transport is a Stan for formattin igital

data stream froffif8 dﬁ/QQSﬁr%’édtPfﬁg?iﬁft?éspgd’ﬁ?aft @W%&‘éfvﬂ?aé%ﬁoﬁﬁﬁ@éﬁﬁ B\‘ér?ﬁee%put
stream to findyrséranisdprding tawnp faxedisignzdf [0O3STARAN PECIor faMA partvael dBIEG
supports multiplexprograsaaiingthicnsaie dnoadiaask charnstsutibnuliiale videopanth@ydiecams

feeds and p“\{ﬁé@ﬂ@éﬂ&%%%ﬁgA SHRGSIQ-BuPAT RMIRT PEOERAR- & GRAMR EXIFRGLS By
specified MPEG s éfe g%‘&lomutfhe cht nnel, ?nd feeﬂ he MPEG sir %rpute%me re%gt of thed
system. Analogc‘fJ signa SN SPe A TS S S B S ?(V)rma using sef)varatle video and
audio encodePsing AR S deRedat ePXFtﬁ%zsC)?‘é‘té‘fﬁ’ ROEBYPA e ST Pcligtb g ianpagising
obtained. InfoRmagiporeayreoniiulatecinie thesierticplaptankiviglintépual (VB kipfake analog
TV signal in ajp¢svper gicHandesdinayspior esanpianthe.No i seriicarndiaadeasthalptext
Standard (NABTS may be usegletcgl aoduI te | formation gnto certa in Imesz%’ an NTSC segnal

T ram gui 1ca SOurces s sb Ta 1C0 ures, Servic
which the FC& mandgte% theguse 5) t]faln ot% Tlne or closed caption and extended

data services (’é?’)‘gﬁughéﬂ@@ﬁd?é%%eé%‘ffé%ﬂ?ﬁ?f&ﬁ“%’ﬂﬁ%ﬁﬂ“ﬁé’éé‘é&‘ LR R
modules as ifiPetsigpraichadebadntz pfehe daid@P MPERG2040r vetéoda vy chamaees, recording
[0036]Recording-iuaduteodithiacardsotiiedacomingodatal Skaadn 1y s tefi Dostheldigital-deda

stream on at lnash A6 SIRTRGE AEllN AERR] N ALY B0 URAAZCARIDILIR epIgNRd b

retain segments of the digital data stream. Storage 264A/264B may be one or more
nonvolatile stf)?ﬁlbg‘ﬂé\%’e@“@“ﬁ”“ﬁ3?&&%‘?(“?0‘??&31&«5"8‘?(\/9&6 B8ESternal hard drive, USB

external memory stick, USB external solid state drive, network accessible storage device,
etc.) that are mternal QR&AIaATINGEMIEDIA| MEAR T Fig MRIDO MISERSEHOER@WeSs segments

of the data stiggip; CORYEr the PRl AR KR A0sARRI00SenRh oNd T DPAHRRHEG: of
signal onto a RE. carrler via é})i ut 2528 tkgo(y%h wh| the S| nal IS dedgff'red foa standard

TV set. Outpu{lﬁwgnﬁ%yna ermn a|1\C/téfy deliver a |é“tsa‘l)3|gna to CRAAY waea'monltor For

example, DVRIER g briRsstc oigheystras Ahahterface it [T 96 AidErtnhep erpasns dhs
to a TV via a Deddinea{@DBAOVR 202 also includes a Communication Interface 262,

through whichg PVRBystem 100 comprises a DVR 102, Internet 104, EPG data provider 106, and VOD
service providers 108 A-N. DVR 102, EPG data provider 106, and VOD service providers
108A-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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202 communicates with Network 205 via Ethernet, wireless network, modem, or other
communications standard. Further, DVR 202 may he integrated into a TV system such that
the components described above are housed in a TV set capable of performing the functions
of each component of DVR 202. [0038]In another embodiment, DVR 202 generally comprises
a plurality of components necessary to receive, record, store, transfer and playback digital

data signals from M&l&gﬁu&%@ RANICS %ﬁ@%%@&éﬁﬁe@aﬁws& RraMider, 6 content
server. DVR 20 n trants[fher di v%ltglo ata lg;llnals to anothgen 3 Qv& Qas may.

cac

encode or de¢ode d]gmfai)&gna SVia Bréoder 256A%4nd D eco er é%gé Into a p urality of
formats for pl‘z%?B‘éERr S yehsT HesErRrhatc dBIREN D o8 BRAARAR St S m‘(ﬁéﬁ‘t?BncaCh
encoder 256Amiqoc egiesitiil EGrsitiemingicscdes dirg: tonmmo identidiviobalinvesthofapisogp/elition,

encoder 256Acpraducas siiRaRad)alaraencadadusiog ardifencainaderdlreoseridsbie
decodes the glreams &”BQ&%%&%%D‘EN%@%@& PR 1%@&94@1&%%%91&5‘4”‘@1 {gnpat in

which the streams were received using an appropriate decoder, DVR %O £an als encrypt or

decrypt dlg|td?raé‘t%\egHﬁd@h?ﬁﬁ‘%ﬁ‘&ﬁ?ﬁgﬁb‘g&yﬁ?&?‘éw S8R SrLe

anstEr o? pféyback of
the digital daua@@}nmsthﬁ)@%@]dmaoﬁ@Wﬁ%ﬁﬁ@hﬁ%&/ﬁ@%@b‘ﬁﬁ#ﬁﬂ%@%‘%ﬂ?@@%&@ma
Provider 204 gwhichiRpnovides figgeaino guideretata, graphical resources such as brand icons

and pictures, pgadice ipfermalien sQlvarsRIRgLame %ﬁl\{ﬁ?ﬁemﬁwﬁe@t@&i Qtherfarms ebdata
that enable DVR 202 too eratehlrédle n“X, of thcwd%rw% vider 204 tg gerf r

Nore SCerv T OWNE
autonomous reeor INg functions ommunicaton Petween §2"8nd Servite rovr‘(/jer 204

utilizes a secEfRAHNSRBINDA AFERNEREGR: ARAFREFRIY HERVEEA Dy R ZBIAHAV R
Service ProvitirgdydeuschothiaiveothtthesHricgdaly andstasgdertbeprigasy drevseotdddR 3.0

CORRELATING. M5k, mwi@z\m EBWgD Wﬁﬁ&&m%&ﬂ%@dﬁﬁms eeblaek

dlagram that |IIustrate§Ia} e{BZ recelves r{,%q ae}ln & r%ng v?dg}g/ ? IRINI “@ﬁ@ﬁ 102
practiced. En%dgdlments of the Invention may a d|t ionally or alt rnatlw?]ﬁ\&g?t <1ﬁractlce
r

systems that €6rghRsT er&fes: W&lﬁé?éﬁ?@gmﬁ‘@rﬁ%‘?ﬁéﬁvﬁ%gﬁ EH I HEg e ms
[0041] Systerth000Ebsapizay @DV R 162ninte MFRIGE, ERdntanat phieler 2062 Arpppdision
service providegd0BANcDMRIAQA-ERGIgdatn praidanalP6; drehMElySei\iteproadtacst of

108A-N are ROl W%ﬁ%ﬂé&ﬂr&&m&%éﬁ&m 2REOHS dalR 0. AR EecRiEs
data from, [PG data provider 106 and VOD service provider 1 8ANthrou hlnterrgetrl\%

Additionally, 5%E'$0 ‘2"?@‘6‘&{’/& B?‘Efaodé%l\éfgai%lé{}lgﬁr? TR ST FHIRSEHP R SRS
programs, typrezify tirsidgrs A0Hddiuirreeristedaritheditfepse U Eira2gspiee DoRQubanay R
receive broadoasiad ielevisionsiyoaisthrougiocalsle and/or over the air. [0042] In one

embodiment inv, i Gopeladatadram bR data
provider. Theﬂéﬁgwn;%ﬁd&@hlg}ﬁﬁl Q&K&Q@Q‘fgﬁg%@%&; br ag:’:g%te

nternet 4 ino iment e invention, e se(ij 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 108A-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 108A-N stores might
(and typically does) vary in format from the program metadata that any other one of VOD
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(e.g., through cable and/or over the air) on various channels at various times. In one
embodiment of the invention, each unique program identified in the LTG data has a unique
identifier that no other program has. Furthermore, in one embodiment of the invention, each
unigue episode of a multi-episode series has a unique identifier that. no other episode of that
series (or any other series) has. In one embodiment of the invention, FPO data provider 106

transmits SUC'&L@?JA@FEC%&YQ%&H‘% 562 d%@ﬁ%@l\/ﬁf &Q%‘f%ém@ér}ﬁ&l@% 'fB’sQ @@t’%m
provider 106 may be Imp mente S one &I qre servers, In one embod Img E t
o an sch

invention, the 1El'a’ta A48 R St rénsoan JiSsyment (and one ot mare

that DVR 1029@&6%%19%%%@@?5@?: m&r%ﬁ#mw%%w%%&%%eﬁ%%e
implemented asialsdpsraiEsaboiionesaonione Genugysatyatiffafid®@ @ rdigmipeovidSESIL

108A-N is owRsghaagk! Oﬁﬁﬁ?&ﬁ@ %&Sﬁwgﬁg@ﬁmgtmwgaquny Mﬁia)@es{%{iﬁeem@m@ﬁ
108A- Nstore gram that DVR 2 may ad over Interpe typi In.r

to the request o? a S}seflo‘folgﬁlﬂn ]ﬁ Usﬁalfg%gvéeié v tlall Qeﬁgggwgyg%t e%/ﬁlélcohr;% Z‘{c??gé‘ha
connected to BFYRISOBORE BASEr SR ¢ W%z‘}‘é‘t@e% f%%raﬂyla%tg&i%yeany of
providers 108X asrByR00R s déivd SN OB ddontir amerame by idowdqmidonitimn by frthich
invention, DVR:dhz2nplaysiguagians dkat MO SarviagapIpaoens psske@imnt 3o f2dRIck2reuethe

Internet 104 (g,g.., 445l QN&}%W@?M}M? bEANACA! AOEhINGHOGE faﬂt@em)ﬁégdltlona"y or
alternatively, '%8‘%? embodiment aof the invention, % 102 can record nlo%\%gl 102
S

program on a ten SRe U i durp SRR G B R 25t 11851 i 5hé

embodiment &FBYINKGEsaB ek led WODNSEPH GB%F@W@@@*TGS‘MN shedidetiateribpapdcast.
different Unifampresaunoetddeaton MoDDRWREGRAvsRsstbodecBssdkatidOB s bevicecpiavider.

[0044] Althougnd%ﬁta@ffmpdégmC@&r&aéﬁtsrcl&%@dﬁﬁe{&ﬁ@r&ggﬁmﬁm@é RY B LR LR a

download walnternet 104 in.one emh nt_of th |nvent| he rams Ié each
of VOD servica | réw &8 iadélK R %réase?@g rltfa(gsf (ﬁe A mr{gnt set’ a&‘

provider 108A€1Hﬁ§ﬁfh%f6ﬂ$%'8ﬂélﬁ?6]@4’a‘?ﬂ’§‘%?%9 s(é?\ﬂi?egfﬂ{?\ﬁﬂér i’@SB GORE HotoH
vice-versa. Inadnengmebdelinmentaf {be-irveyitionheaprafc\bEDrge viobprivig 7. 1 D8 AXNI V-
additionally steres-progranpieisdataitvatindicases Rapaiiallyamong etageiniarnadiom:
information a'%g%ﬁé SRl o%“'i‘ﬁ‘&ﬁ tﬂ%aﬁl‘?isYQn'% ?‘?’1%'%9{‘{"(&9'85&59 Ste! Q&Q&%‘JQBEA@%&%

the invention Uests and receives this program metadata from VOD service
providers 1089?%"‘&118‘&%% "fﬁ?ﬁﬁ?ﬁf?ﬁrﬁa?ﬂé)['a‘&ﬁf‘é‘fgod‘é‘ﬁ{é?at‘éeaﬁ&ﬁYsB?ﬁllfB“ﬁ%g‘éXMIDVR
102, a menu thgt iratiszaa Sy WisiCheOOS hoigfarmatipeipualhbie forlokedhiohdsardMlideghgeam
VOD service praniderR1iBAs Noli004hlchapregraslametadalaythat gneoofh @PGsasviaeta
providers 1084qhl. 30t fs%&g}%t (@ﬂgo%q'ﬁé”an%ﬁlﬁ’ kv Ut (RemRETamdhe RERgram: msiadata

that. any other one service rowdeﬁs 1 gf t(t:)ret Even if all glf the VO{;)O%erwc
providers 108AKFs (c))rrgxﬁu?)’ﬂ?ar’ﬁl ﬁ? SRR SIFH Gt & l@fﬁgﬁ%&ﬁnrﬁen? t(’langl one or niofe
of VOD servidaqytaeitiEr8A-OBmoNidaigighs ot prograhthhéttdathamesontdideddr teBE, the
XMI, schemasatoaddmic T Haqsegiidlmdecarn anatsvaan kermictipasydaramp T fronlodmpht not
document to X fRfkIE R THRIGRID: (RONBRH S Lo Mmeiadalastarat amnet VOD
service prowders (}OBA N will conform to the same XMI. schema to which the EP@ metadata,
which EPG d&ta provider 106 provides, conforms. Typically, none of the program metadata
stored by any[B?‘{%bD AEFOIEINS O VRFTETBAER i fRFTENER PrdgVAN DIPEEMRRAE fgetitifers
by which progranms:exendeimntifien dotitipeok P& atfi efdedRa 1iaicB B datheprogider i@édprovides;

often, the ODQ@@&&QiMIQE})@QIM@ﬁrWWidﬁ@aL@%N é@mlb@ﬂiﬂﬁ\ﬂéﬁqum{h islantifieks.
[0046] A'thouﬂién’!‘ﬁf g (€ ?E‘I%E%ﬁhé‘éﬁte% gé@?%&% %90% E%%EEI&JM%& , PR QRose

usually will contain detai ormation about programs are scheduled to be broadcast,

the program MBF&GH%%&W/@H&W@&%\% féni%’é,k\elﬁ‘g‘c'é?g B G IROF &8 rse and
contain fewerngstdit:. Sorcexaln phe, dinbEPCimelttdativeniipn YR AR, forsenepiidecof er
series, at leasiu(ahiinel urienagisdendifigr Jo behatt episvdelolh)cthsptitle okthakepisadadin) the title
of the series to which that episode belongs, (d) the genre (e.g., drama, comedy, horror,
adventure, documentary, etc.) to which the episode belongs, (e) the rating (e.g., TV-Y, TV-Y7,
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received from each metadata source in order to determine similarities between the programs
to which that program metadata pertains. Based on this comparison, DVR 102 (or some other
agent or automated mechanism acting on behalf of DVR 102) attempts to label each program
with the unique program identifier that is discussed above, even if the metadata that pertains
to that program does not expressly identify that program. [0048] For example, DVR 102 might
dernrmine thatwoedsiiRerAReada Eﬁ%@&\ﬁ@%H&@N@Qx%féﬁ%sm&mtﬂ@%gﬁiﬁﬁ]s

righly simiar er enical aa s SLaReulr brogram ihel s Wenllisoa e PG

metadata. Additiona etermlne That words in ram metadata
received fron?%ﬁgg‘étrﬂﬁéé"ﬁ?b\ﬁ?&é?efﬁé‘ﬂsﬁ}écﬂ%w Bﬁ?ﬁiﬁ%’?%ﬁf? %81?1%{?7*838? s
that appear imtbasapartidutbe progeanvgzanindiotified draticdBRG i ahadatavadhibe aupsedhya that to
this simiIaritypBMiRsl@axm@mgﬁaﬁaamhwt@mmmlﬂaaﬁmelpmgfg&mmmetadata received from

VOD service [Bmxhderﬁ&%aﬁaﬁuaﬂwa%m ma@&%ﬂm&@@&ﬁmrf,;sgmmﬁammz@@ed
similar EPG metaglasﬁ ertains. In resg nse sc Iusmi)ﬁ uCafetoaud’na enhance the

program met&data’t e{)’éff)pgé?{/lglé oVidErEB8 AEE HhT N o gPam metadata includes
the unique prE}QEa‘fW@éhﬁflé?féﬂrﬁ’é}%?h@}ed?é@l@@éﬁé%taré\ﬁﬁét%ﬁﬂ% %%%H?%%heﬁ‘ﬁ@mhm
data. DVR 102omainlabglreaah reaadgmnizedebutiuriabé@d safoxmptioniteMyA theADR pnognam
metadata by gym&&%lai FahGes 3R AMOW¢ @g@mnth@tﬂuﬁﬁiﬁa@ﬁ@gmhw quadescarsiating
media metadatg, fron g#(\)/lclasrse s%ur%%g, +SEGodIng. ¢ ?Wﬁ?ﬁjﬂgep&%’om‘ﬁy@éﬁ&“ Dl the
alternative embodiments of the Invention. techniques for correlating media metadata from
diverse sourd¥SSREy Mt rﬁ‘f&‘r‘éfdf@iﬂf@rvg%?ﬁ’éﬁ‘éﬂ’%’dé‘ﬂ‘srt]"%ﬁs‘ti’fé‘éﬂlg REUAHH s sgme
[0050] Referraginder foEt@n 8, Whisotie 50212 INVResivas ERG oteataciothian EPC1

data providerechbRdERGVRIacasM Ndicales g hannalsianwitiah STIReiiec: POgRMBSA
(which the DVRu%%”hreC‘Sg"%@%&%‘&?ﬁ?ﬁ‘éﬁ%ﬂs(ﬁugu&"{i%rrﬁt%%r% ﬁé&ﬁﬂ.&?aﬁﬁt&ﬂé‘?h&lu\('%ﬁ%&e)

television or multimedia signals) are broadcasted or available, and the dates and
times at whucPf‘Eﬁed’éénéEﬁé%‘FéEPﬁ‘? g&ﬁ%g%té Joirly &8%8%#88%&55&?&8°8?%%%3%‘1@“% 8¢
discussed aba{erniationédambdinient pfogreniveiaten XMoveach program (which may be an
episode of a [pdepisudesseteb)y ileRGhmealiasaieindicattgua pregratatdg nidier daidnly

identifies thatrogra. EAGRRIMAINRRS & URISUEIRENIAGE ABRWAN iisddentder may
originate from the PG da};ahgrowder |n alter atlvee bodiment of the | en%on this

identifier origfatRS HEHs s IR lqtﬁes &'dats e SVidermESF exampl diverse
intermediate &ayge W%@%&W%@W@&ﬁ@f%ﬁtﬁ%ﬁﬁh%ﬁ"?éélﬂﬁﬁéfEP@[%étadata with
added progrdnoségntifikefsrhesorexforwabdn gnthede éntifie D& Rhandecs Mthoatalan feithenDVR.

[0051] In blogipgQththeoNR stRtapthaGRaMeIRdaBRHISRY B SVBRIS RIRAL RIPHAGBams
device. In doﬁgsﬁ ﬁ%@%&ﬁ@%@@ ns.Agsangd/or label elgnths%t RE meladaa o fLoablo)
determine the types Of variotis information ftems thatare in the metadata. For examp

DVR may detefHirientRamionsritfistn arasuedanthiredeisd wayeiitbleard ‘E\etﬁf’éebf“éd
multi-episodeisesiesvbivihishdhehpiograprrbelongs. Fearandheoedanpler theiBMR hais
determine thaisthasifarnatignoenelasedithir tepisaadactiags Hdicatgsantiiaioh anepisade

that the program '&%priesr?}]nﬁa f%?r 8‘99@1‘1 )%Q Wm%hgdgvﬁ erQthCLeﬁ%rgpaml 0B mat ont

information echfose wit sin |cates a unique identifier for that program. [0052] The
EPG metadat@etifiea iR cunesmy i fﬁhﬁ%ﬁf&ﬁﬁﬁﬂﬁ%ﬁﬁ%@&fﬁs/*#‘8%%5‘0%&%“&8@%%
the DVR popeiiiestafronstanEBGfad prmddisall atesatorrafodithent gfcheanyanitpntiilis
metadata infedsaationdirmsdhabpeitaitite dhak pragianErBalexppiey . fecanatirahalata

structure instanae, MAY.CoNadh a%&sa,il&% ﬁi%%@&gjwm% he.RYR e mhmaeiamtite

as obtained from he EPG met § orianot ‘f % 151plet the canon! al dadta strutctt HVR.
instance may SHIRIE AHTEHRE FSHIS SOREHHnE HEsES S 6necr?ren}ﬁ o Which th

program fits, @Q%Btalﬁéélﬁ@?ﬁ%é@mwwm.]ﬁ%ﬁé’féﬂ%mﬁ‘ié#ﬁ‘b?‘ﬁ]@efﬁ'\?éﬁﬁétﬁf%
structure of tkeveandnidaing ata ety DMBreagsiaiicias doe sndeirvatilfionhqBPgramtidapregram,
although the values inserted into the fields of the instances of the canonical data structure do
vary; thus, in one embodiment of the invention, all instances of the canonical data structure
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[0054] In block 306, the DVR receives program tnetadata from a VOD service provider.
Typically, the DVR receives such program metadata in response to a DVR user's request for a
listing of content that the VOD service provider provides-the content that the VOD service
provider stores. The program metadata received from the VOD service provider will often not
be as clearly labeled or have as much detailed information about programs as the FPG

metadata is. [3QpR)in MQ%%)& J%Ps\{ﬁ%&mmrﬁ&m&lmgrmémm@aow é%MQQhe

program met E\Wlt the canonlc% {a structure |ns nees., The VOD program meta 1ata
deterny € In eNnc within “serjes’” ta LF atutleo
may contain pro ram |n ormation ror mu {)n} d)fferen programs ase on similarities
between inforfA P dRacve I prbighdhs ﬁf@%aﬁae?laﬁastﬂ@imﬁ%ﬁéﬁl}ﬁl%h@%m&a [eaY data
structure instakoes)ithehR iR afiempisitondestifytten pipalristigsidichithe MO Dfprogriacde
metadata perg@insdhMaPrepriadatararght et SXRIGEMICBMINHNEERPEREE AAShdOr

example. baseon sinalissPemeen iles g o naehe D Rrpgram metadata

for a pal‘tICU| ram and a partlcu ar canonlca ta structure mstance

detormine. thAUHE pa R b NGB TREUOD BRI Rt B Rl o eoch
actually the sansb pragremilto WRchethidaisa riciakiamea b aicandeicaSidaet siradmstdnt s anmesirmsn
The DVR maysitsehéaniabsahaufising@ntaennpasisimteann Guas46. akerapingliartifynonical

similarities be&e@@&,@mrﬁmsm%mg “Ra%k ahithe; by eREiQRidh the SYRNIESE the series
similarities betvxfeen @e info matlonﬂpda\m nlcaF data c}%tructure ins ance and the information

tle as { om th L. an exa omca ata structure
in VOD program meta aé’ta exceed a specifie Hed threiof, thel {’FlpeeD Hedme e’ ddnonical
data structureiHSfsAcR2ARERAE YV EDsroliphinin ét%zahfa@tw&tawﬁ%dtﬁ@%@ Shédydia. [0050

In block 310, inagspoiiseatebietesiinimghh BPtheM{aBap ipgrane miethcata Jgentains:taidhglgame
program to WBiﬁmarQ%ftiﬁél@h&ﬁ@&l@&@'s%&@u%ﬁﬂ%&d RIBLANGCR VL AgH B%é%ﬂﬁ&tﬁﬁ)gw
creates and pci&“'aﬂg 2 ngw canopical data sljuctyie instance foribe.pragran) fowhich !
VOD program ' metadata pertains. Based on simi arltleslﬂetween in ormatlon |tems in the olc
canonical dat¥e&r ks |ﬁ%‘i§ﬁ@§‘ﬁﬁ’ﬁ%‘g VeBVERIgPait deaeesta! thecrroRGhieHHE e
types of the irnforebtiomidividin the VOD program metadata. For example, if the old canonical
data structurggostanceridicatas s pakicUaG apitada tite haprepisedetiter fatdarmayif the
VOD progra”}z”}ﬁté’&‘ii@t%}é?{&'i%l{%%&%f%&%!?%&'f’&&%%%% ”;l?tt‘}la& Mgy ‘H\ff*fzem%%&‘ée

title” field, then the DVR may populate the "episode title” field of the new canonical data _
structure with3AThtS r?ﬁ%‘[‘t%ﬂ‘)l‘f’e fhe [Iagg‘f]‘ﬁﬁd‘ﬁ?dﬁ%ﬁﬁfaﬁwoﬁ‘r‘iél AR BRER BT ST i
the old canonied|cahtacstpirirme ingatatchas tha Ry Banges o frapy iz wise geoviderss are not
contained in tfo®340D pregraBonatadatr thenvthebiRnpoauiate srifieacoopspeondingolialds of

the new Cano*ﬂ%lﬁl?] FRHGRIIE INaNRS PR RealkGS: EF%'IEBESQ@ £aRA0IERM I8 Guest for
structure mstar]ce gdnusm mlfhcca\r/’r&)eﬁaclataé the P}a/rR ma(yesggt@éplgltlee Ptahrét \a}.]g {;%erlete

metadata rec8ived' %rom 2V serwce provider? Kﬁmnd) the Values tha may "carry
over" into the SEXF CaIien ereea ShepioserMaardaligarravan e %&%ﬁ’(ﬁ@hﬁﬂéﬂ‘ﬂﬁﬂwl

probably is nefftspecifigthicitely/aipt ogtane isetadatk{lQ63]Samecafthatahgesin dhérold
canonical datpstrygkdsigdinstance (containing the EPG metadata values) and the new

canonical datﬁ‘]’ #ctulregpstlg%g &gog?g‘n tgrecs\/ Rrograir 5&?&%‘395% %al%ﬁ% mag dlffer

even though d and new canonical data Structure. §tance56{§)Fi ain to the sa rogram.

For example, Bffa%Ed b the Cantrt drdaisrererctiansiyh e VR RIGSTAR MR i 1
source of the prograpndruonemstaicod otmenitillesldfetieis feighamighBacicateinibaliles iprteian

provider or an@yakaiksr aifreedidproyidarmamaiadnibeneiharinataneedibavalusifathisfiekte
might indicatg g, Rk %an\(%ﬂgé%t; {9?09&91\{1!‘??[1% %%g&mwomam Har9ss 8L REHAR o

VOD program content may be omitted from the canonical data structure instarice that contains

values for VOBSTBIBYFLH'E Rtg’ﬁfd‘f—abar B RAGRY JOrRRT SR RIERRE)- LRGN data
structure inst&atas forsimilaigsrogreaen tiighambaatortaifoth the VOD program metadata for a

particular program and a particular canonical data structure instance, the DVR may determine
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values pertaining to a channel on which the program will be broadcasted, or a date or time at
which the program will be broadcasted, if the VOD program is available from the VOD service
provider at any time. [0059]In block 312, the DVR stores the new canonical data instance
(created and populated in block 310) on the DVR's persistent storage device. Thus, the new
canonical data structure instance becomes part of the DVR's storehouse of canonical data
structure inst@m&&tﬂméhfam@rm ugcint e,/ it pes RaldentifiAEqerams Koaviual ¥ ame

program metadia o AINELY RIS RIRYIdeIs BRAINS, TI il RS A mbed e

of the inventi R uses EPG metadata to identity and complete partially complete VOD
program meté’ﬁ%\?&* ﬁ?‘brhsé“érﬁ%ﬂfm%ﬁ%’? {REMTHIRHHO A TR DV IR R HBI BRI ISP BREH atively
uses details frovarame \WODesEnedpeolod drsipventomtd teeigemtificd sineorijsiehetangogbetially
complete metagataafiamnaneifen M sanitapitvider aHIG6O]ndhaenianlDy ROIS@rdpalflCcts the
DVR to preseqtadisl Q&EQWQJ&&%@E&J}Q@& iy ailapierirughnibe RYR1he QYR (hay

generate such a list ba i%d Uie canonical data structure |gstances that the DVR has stored.

The list may CORAIN TeTersnces %Q@o?hl( ?ta r%tarté)rﬂer'ﬁwn {RFE SAREEINEG 61 broadcast on

specified chaHl9eéd at ¥pblasic Haids rﬁ?ﬁ??ﬁﬁé&dﬁwlﬁrgﬁf%ﬁs\’ ARt Y RLAH A BRATAd
and/or streamoftiansany ©besenvicepeb\dgertichiusapsoigri s fsone div dénsentrediaadp peeememay

he presentediie therQYdRiS8lads BRI EeAOMEHeNIME IishdnR uﬁa{n&tﬁﬁf@qupﬂ&g&m@é to
simplify the aV%"%ﬁ&? RIBYam, sk i a%?a{ﬁ%%a pagsea'aa%maaﬁnam gt&%f%r%?&ﬁ fah fms

same program I% e same I’O ram Is avail erent sources R may

from mult
determine thal ool Saramfe L RE saTd 15408821 e Lﬁﬁﬁﬁ%’%ﬁ&b?&?‘ﬁ‘fﬁ‘éh‘t’i‘ﬁ&é’ that am
stored in the detaumiess datarstruttheaniestzaicasforsthiobe Bfdg rinesafoostEXddHmeaiyple. if
response to aHd¥id ¢ssehr4Edikesihionseaneiafes ptagianmpinad satighyday it seispgnited

criteria (e.g., éHePVQ&BaQE% P&%Wﬁ A0 Uﬁ%@&)ﬁ‘é%@dﬂdbﬁ Lﬁ'%r&?{n@ﬂl@ﬂ%{ﬁ‘ma%ﬂlﬂ ich
particular actor a r{%%j search for those ?prg rams by eterml %ﬁ%hg set of

canonical dat‘éa%’t%gffﬁ?e ‘fﬁéﬁ%‘}? Aidhe s AR &8 ‘F%altg\}gﬁtef?éfage(é 18 A L85,

etc.) satisfy tReVD@roRseldsffetifiedertehsha FdaDyRamggpresent a list of criteria-matching

programs thaoosmainptdigrams fiohelirsbsdimadid seuncestiaychiasotdbiedslevidion signals,

over-the-air t@lﬁﬁékﬁ&%@rx’%@ﬁk@'éoﬁ@&ﬂ%ﬂﬂ@%@ QEHHV@QS‘%‘?M&% RONIIERaiAQBINHO @S t0

simplify the cgterla matcizmg &ro%arg t t ellafﬁ a&?r%]ééf% gyo |trp%lt|gle§vreferenc]es to
a

the same pro rémn} {ﬁe sanie program Is a al rom rent sources.

[0062]AlthoudRiE St st e petEh o mdise faeachneld am&%ﬁ%aa'e%mt%ﬁ ingaRsgnglhus,
performed byusidg\FRGimetidznathelavRooayrhiemtploethautisiéntionplerestadrrecofitied Steps
already indicate$ ioaRAfHRUIES ARIHR AllrhuigsRan e BreRIfeshasoraraitfigldemultiple
fields In the cananieal AR SIGIS 62k ANE. SpaAmanL ALINS IyEnURR,INe YR
provides a search eature whereby programst at' have similar human agent- added attributes

(such as "darPHfaHsin B YCUR I8 - Yser as being programs that are related due to
their possesdigtdd¥ thSsematifithateduéson dxarhibtenenical RatsstrugtightirisistaedictneaidiiRtho EPG
search for a pregaan hatd)aseapaibwaloiiiel raspense e te-RiRisprIReand FRGuas!,

the DVR may, el 3 i gf ogiams (o adiionallupiasdaashand QD pigded) that

have the particular title. Additionally R may return a list of programs (including th ose

that do not h&%?ﬂé"p‘&ﬁ%ﬂ?&#’fﬁ%ﬁ‘%a’f‘ﬁ&x’ié‘?ﬁiﬁ’n8?165‘§é%?fa€8%éﬂ‘%‘tt?iﬂd‘f‘é%%‘ﬁ‘é‘i‘%’i%"ﬂf%l

as or similar eofitié seatiindieniesdbe eifieet iof the Ragiepican Ga?alé‘tﬂl}éﬁult’@?lhﬁt&ﬂféblﬁ)flﬂ*fémlght

programs thahbiave thapariediapiileleBoichn bushaiv aganthdaediatifibuirs mighithe ifstance,

addition to thege, FRECHIRE HfIMiER AdRaladYRITeEaIVRIRNIAMFRE-daR RIS mation
that does not pertain to VOD program content may be omitted from the canonical data
structure instance that contains values for VOD program content. For example, under some

circumstances, a canonical data structure instance for a VOD program might not contain
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4.0 IMPLEMENTATION MECHANISMS-HARDWARE OVERVIEW [0066]FIG. 4 is a block
diagram that illustrates a computer system 400 upon which an 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 accesg e MAR iR AM HRLANET IHRAMIC FUAGRRYICERALRISE 82 DERANZIIRL at

Storlng InformaBO dllnslgl%c\gﬁf@etgroa aSt€8UIF|EL€b¥ OCI%SS%E 14§q{4dMgie I‘Olnn}?rxlé%B also
may be used for orrn’é ?’é’mporary varra jies o other intermadiate. |n¥ormat|on durrng

execution of iFHTEFSNELY BerBXERted by processor 404. Computer system 400 further
includes a red@05Aly nlerlork TROM P YBSorestihe mstationsiralghatd ivieacedersisetitenbus 402
for storing stagispinf@imataRianchinstiHe ions i pineessoradOde icslOrRge HeWGe Ahbniskich as

a magnetic digs or, OR{GAL ISk LS,BIOYIL 3%@89&9%&% %Q&éi%@%ﬁ@%%ﬂ%ﬂ@[@&&!&n and
instructions. [0067 Computer s stem 40 e coupled via bus 402 to a é%/ 412, such

as a cathode P3/HBY u(‘at:‘ﬁel']% %P‘arsﬁisy“ﬁagﬁrb“ﬁ%%ﬁ“%b-‘/ PRGBS r‘ﬁglecr GEERVice
414, including slpf ffiete othan ¥ Qfther Wes/Bravidys prawing: bl a0ophily ipoRfratRAMsHt of the
information antlearmani el ectioRRGmmpratessokididy Amdtheptypeafialbecinplie $\ice is

cursor contro %%@arﬁ%aéaét@ MOHS EnbaGKRAN o BUIS ORI SRE QWL@HM&%){N et alternauvely
communrcatrnlg rectrloq mforme%)B and comm%nd sel (:C}agns tg JBracessor 404 and

TOm one rvice proyider’'s met a fo com le an artr 1
controlling curSer movement on drspla AP his |nput evice fyprcaly as two egP’e% a’fly

may be perfofifiBRIShH BERSAPT tHEREAMR B X ME"iffeitXiiem that is external to the DVR. For
example, a sdfdefthathextdnyal fromithe:B3 Ry BIVR withrestrich lilleo DR sonenmimctiiegsvia

the Internet, mayBRAiRGOMIDBVIGAHODY Rehveemhad YR and taeERGndatadgieyidanand
the VOD servjge provi *Qs‘%‘&ﬁ%{hﬁa?%”ﬁbﬁ‘ﬁé{s'% %e%@‘f?&ﬁ%@}acé %%‘?J%ﬁ’ & gt preyider

and the VOD service providers. The server may generate, 50 pulate, and store canonical data

structure instARREET e Freashet ikimbEIasEVR thesidh dBARHY Weﬁ\fﬁ%gﬁraﬁgﬁﬂﬁﬁmg
these tasks. |andite) ernpredisntbaitied INERvpa diion]eatherdoDYRDSEMISH R SAVTY Rrgyider.
perform a seayehsferRragkamom thiataickis pesitiatheritesipethedd VRta SINK isséhessasivgreto

perform this S&% chundehalf { qunsea}ﬁaf&beﬂyﬁemaxlmg ieseNtiddBRRYR 1S e

search result tthe DVR receives fron] the server, 100 s is dis¢ %sed above, in one
embodiment SH{hSTAVERTSH! 5159}% eer{/ee?rgrrlcr?rset(c)ﬁaen%hezfc?ﬁrmml B of {H%MBV?Q)
generates cadvilabledens stplignlsdiffrspaht e desy ﬁﬂéfg%‘?ﬁéﬁ%f@?@ﬁ??éﬁ%‘t‘b’grﬂ@lgﬁﬂéﬁfﬁied
within VOD progsamne baetd datenérariy @ senvidenpif@ridbis 1R stisdi scussadaiavdain one

embodiment gf.thg O uanHeL gﬂg&r@g@g@g@sfrom an EPG data provider and/or other VOD
program met%i(% (fro ther OD servrce gro%r grs) |s usedt “fill in', nd com tt%Qetarls

& ¢ h3)
that might be omitted fr mlr())g?tr | metadata received from a v osséra\fﬁ:e prB

Additionally o%ﬁ@r?éf&éfyrﬁ?%%egﬁfﬁﬁ‘mrf%t Yt H‘i%gfﬁ(}’éﬁ%r’?aé‘aﬁlﬁ?éﬂ‘&llﬁ‘ié‘@ﬁi infhelittve
information thatal$ present witiivran Existihg ecnomoeed tathesMBturey isstahder ibsieplagipms
added to the saaeRiaahHata st CIIMIIANGRS SanRr3iasdaPIAGRAONSHE WHIEHY RS

program metaqét%irﬁ%'”é JO0RAIBSIPTE. Oy QS ASAORIGA AR UM RN TRANGS 18 Sigred
on a DVR (or at anot
present a list of criteria-matching programs that contain programs from diverse media sources

(such as cable television signals, over-the-air television signals, and multiple different VOD
service providers). Again, in order to simplify the criteria-matching program list, the DVR
may optionally omit multiple references to the same program if the same program is available
from multiple different sources.

[0062]  Although certain steps of the technique described above are described as being

performed by a DVR, in alternative embodiments of the invention, one or more of the steps
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server), a human agent may enhance the information in the canonical data structure instance
by adding, to that instance, information that indicates a correlation between that instance's
program and one or more other instance's programs. For example, if a particular program
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 thatdagicatesihahtbenadictlasupgramiiaatufescacdrikhesspabasidhs same

program becogpuq& @gﬁg%}glg {B%rpago}{gpﬁgryu%%t&rgwder the information that indicates that

the particular aﬁ} gg% am features a "dark hero” will also be CQ/%led into the cananical data

structure inst for tHEOBFSGraimRa 8 AVRIRSR AL AL SIS LER A HrOVidr LG e
techniques demegisa disbheveTrhndadvanaif 2o addadalsihss Spibarafades notiitrgeted
human agent-addedmrtisds utasiad ghogmidatsheatel irdne embadineatsainthedove atitbytae
new Canon'Cabgaéﬁa%k@%'fﬁv'ﬁ%@?%gﬂrlmé&&@g BRWY k@&&ﬂ%&%@rﬁ?ﬁ'&h‘éﬁhﬁ%%ﬁamcular

abues 2 909 32 ANeNRIacNAL A S SAVRE.RL B SIS ot
freedom in two axes, aRretaxis ﬂ(f axis ( that r1I V|ce to

specify pos|t|dH%“iH%%‘I‘&H@“{W]’Fﬂé"i‘ﬁv\éﬁ@ﬁ%‘?@‘i‘éﬁ@dt R?Yﬁéh%érfi?‘ﬂé“rﬁ‘ﬂﬁte‘r‘%‘%féﬁilﬂoo
for selecting alfednY&R ohay meuith fréimn ef\pdepapro@naimifiog Gispldyidaoodrdaribe mitivasaeideoted

trick play modga-@ha Divimnesaidiogeto.ansuembadinent afibasayemion «seleaimgiadame of
a multi-frame ‘é)'gef’e&r%%%@aﬁ 3f %h%lfa'eﬁ‘x 'Qu%‘E‘}Q dancewWikna f?l%'ger‘&h%dlﬁg%%a%é‘ﬂ%ﬂ%u‘?&a

DVR is provid computer system 400 in response to processor 404 executing one or

more sequené¥$o ‘B}Ii‘é‘%‘?l?ﬁélrﬁ"f?rfh§ijr‘{?8tféﬁg"ét8ﬁfﬁi%d"?ﬁ%ﬁ%"ﬁﬁ’e‘fﬁ%%ﬁ@%‘ﬁgmﬁ‘é‘(rﬁ]c)ﬁ’ons
may be read imsadatdnassérad frnoafiohv aatthervetsmputer-readable medium, such as
storage device 410. Execution of the sequences of instructions contained in main memory

406 causes pEﬂ‘}esﬁ%ﬂ%%ﬁ?k?f@ﬁﬂ%ﬁ%ﬁ%ﬁ@ﬁﬂ%@?ﬁ%m\}ﬂ“%!/tema“Ve

embodiments t%gélieww ? cgcwtg{ rq(aX be us %Elace of orin comblnatlgdbwnh software
1S a l dtl rates COI ter. system U on 1CN an
instructions to[? men C%he inventon. £ us em iments OTthe ifvention are not limited to

any specific c@ﬁﬂ?ﬁﬁﬁéh%fh?dﬂ%@éﬂ%ﬁ?y@ﬂﬁnwmﬁa@m%ﬁﬁé%ﬁﬂo includes a bus 402
"computer-readabie meadiumitasnsedbhsikaitseéensuioniknyinp edfiommativat, padtigipatesdn404

providing instegHRRS:ith RRRCREBSR: ARELQIHHRRIHIRNom UShniHIREANBHMNAY 1Ak RORIAKS Rt

including but not limited to, non-volatle @&%&%,X%%E"egﬁ%% and tragsrghshsclcs)[g)ra%e Aawcc

ther
Non-volatile media inc des for examp e opt ical 0 gnetlcd) S, suth as stor evice

410. Volatile r‘rﬁé‘@?ﬁdl%R&Bé‘@%j%él‘?ﬁ@%ﬁé?%‘?ﬁu%EPPé%SHﬁ‘ﬁﬂPﬂﬁé?rR?r?"ﬁ%edﬁ’é%?ﬁ%%‘?éﬁO4
media include¥ddoadaiocah¥s) soppr bevisedivd sibergoptivoranc adirgethe wirasttivanedimprise

bus 402. TransroissieehMadia Sapualsodaiseutheiéas 6f aceiisticyrjighisvaves, suehpasthose
generated d”%%geﬁ?%% Y"?ﬁé&%ﬁ‘c‘i' £!>f£ %%Qdd&xt@ ﬁ%”ﬁ%’ E‘%@Wﬁa&@%?@lﬁ%?Q}!&HQ%?E@Q%&TM

computer-readable media include, for examp flexible disk, hard

magnetic tap&°BEh Sfﬁe@%g?éﬁ@fﬂegﬁ@&ﬁPﬂfoé“ﬁ‘f’f’??@ﬂ/llnétﬁ‘slfﬂ?ﬁé{oc%‘f %‘é\*ﬂ?bﬁ%m
punchcards, ptasestalseicartybtveh physieaheiedithovpptiqhtisknts ofdvided 2ndRramled PROM,
and EPROM, aHoASbiiR ROMasnany aihafcieasory chip or cartridge. [0071]Various forms

of computer rpggaple reedis. LAy RENRIVGS 1. CBERIUAY AMRLI02 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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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 d%@&&r&%&ﬁg@mﬁﬂglﬂ@i%gmﬁ%yﬂsm m@a&%m@aﬁm&em@m{

Y O e i 0 P 102 BlR A GRUIRO . I O A IS VIO A0 (O,
which processor 4‘62 }r)eefneves and executes the Ins ructlons e Instructions receive

main memory#¥OBe§TRBARRE Bt (BB EHoatiom e desr B u Y R ithe tsdtbie Bt Rep vider
execution by prodes¥oI4vifePiatdemplite ssystena DG aign inthddedaredmiibiidaton

interface 418 Goupladde BYy A0 s 0 puvisationipierac el S-peniidpspalivepaneslata
communicalion SR B ASIRLAN ¢ 4%%*1%&%99&%8&@%9@ o ST

example, communication interface 4 be an mtagrate services al network ("ISDN")

card or a modEHt %%?8918%‘5%%‘(%‘%%&%%‘3&8%‘88 ﬁééh%ﬁ‘¥8“éf°éb??’&%‘b&%l Ao &pbe of
telephone linénsitscanoineR exaenfsien ecparduficatieminteiiceaiehgnerljdeiqsadbady R
network ("LAMSuGaidie piovide @datia aaireatihicatehtorMeEHORIOThEDIVIRatileeA hlesent,

Wireless linksJpayriNgo &, IRIBMERRdnin LﬂgbwAmgﬁzﬁmﬁy%memumcatlon
interface 418 [?’S;E% d regel\{gsse aq}ctrlcal elegltlg Q[gt(lﬁ% f% ’R’t‘l“cglﬁﬁ:nqﬂ% at carry d digital

data streams At VARSEE pes o?ln%rm Rietwor yplcaﬁy
provides datd%ﬁ?mﬂﬁlé‘étmﬂ#@iﬁé%éﬁ@ Brvrﬁbgé“ﬁéﬁmk@’fb‘&ﬁéﬁddﬁt‘étﬂ’@vwé@cpﬁpr
example, netwogdink 42 QunayqasopideaHycdpméstibwi thiroMGiv Ipcgrne tva k2 2dm ¥ Obst

computer 4249i4Q JRIARAVIPRRN QRSIQERY, ANJURIMRIGERAMICE REaridatidn $BQ hebakeP
426 in turn pr?"'des flata commuiycatio Ser&{'ceédﬂffr %ra}ﬁ‘%é’{’oc{a%’a‘g"r%% BAKSI B saerm
e Intern

O
communication network now commaon y referred 10 a 428. Local network 422

and Internet 258 Si5TR iiseelde irfithine dromplgivelseads GatimierbramitisdemAtighal data
streams. Themségrkls ttrgvehithe vad{dD saretworksiderd fdisigrdls onlttmodlink 420 and
through comrgmpigation Eﬁ@fémﬁl& whichcarsdhecdigital eatadanaehitnmicprpht&fithin

system 400, are exemplAy. fIms et &QH&% WaYER EE%HQ[ NGO TAURRAT data structure

[0074]Computer system 400 can send messages and receive data, mcludlnI? program code,

through the nBRRSACSCHENES RIRRABBHARY (Y ORIRESHIAREREAR BB the Internet
example, a séPPe41430Befighorraimraitaaceigiaise dasdadssmicapp ieatibinpy BorRietat nefer
Internet 428, {&R426 hlosal Aehvarky42Raasdomfunicationtinieniasie 4 18a[00ich]iHastance

received COd%ﬁ@)ﬁ Pg %&ﬁ%ﬁ%@dp&ﬂﬁ%ﬁﬁéﬁ{ﬂ% ﬁﬁiiéaiéé' qCivadki Ak een that instance’s
program and one or more other instance’s programs. For example, if a particular program
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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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 3¢ QPE,BfIRE, AQM@@Q%Q&P&&%@H%a@{nd(cd%qwjnmmmqs@r&iag!ymto

be regarded in an illustrative rather than a restrictive sense. [0077]For example, although
some embodiREHS ISP TSI discussed above relate to using correlated metadata in
order to presdPRfdts ofBrograpiS ittt EDBth ol ERIEr ARG fotartae adets il
embodimentsaohihefiarentidx ipogrde émiioplian émtscwwiieneby shohrdenel atel Firetagdtaoisaalso
used to schedilgrecaisings @fdieRNMOERIQGEINS ARE(h hapismark MO arogiams-iprssibly

for later acquigiion Bt I VR ANMRL YSRGS NG RUIRHSEL S SUAMPIPTRASRO 0N @
DVR user's activity retative to ohe or more VOID programs, the DVR may automatically

schedule the PERATERHY SPBREGSHSEIR HEHA/SEOB6 § SMEHREE0 bR HRetARSEs thatHEs been
correlated betamenctiiebrme or med O ipRe gratmioeha Branonenstdfe Roeh oD o EIHS.
For another exarylentbases ooma b B aseat snaatirity iplative - iabreneiimareuabns\ioge.g.,

traditionally tippg;schrauied andhRiaads PLOHAMS:i SR RYRE03Y RAkEematica)Yos
bookmark (to draw the user's attention to) one or more VVOD %rg%rams lﬁ?%?d on based on

metadata thaf HES BERH eIt A BERE S e SRS S Aora VOIS 5iBgrams and the one or

more non-VOBnprdigrarits MmHeviietatiatiphing st seerdmpbrushing ieermiiti paddrindayare

herein. CLAIMSructions to implement the invention. Thus, embodiments of the invention are not limited
to any specific combination of hardware circuitry and software.
[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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What is claimed is: 1. A method for correlating media metadata from diverse sources, the
method comprising: determining that a first metadata obtained from a source and a second
metadata obtained from a different source correspond to a same content by determining that
at least a portion of the first metadata is similar or identical to at least a portion of the second
metadata, a structure of the first metadata differing from a structure of the second metadata;

determining thﬁim@%hpid@ﬁ%@gﬁ%ﬁmgg?gd inRash dbadiist metadriaand te.ageond

metadata, the first metadata indicates that the item of information is of a particular type and
the second mEISHHRLRIREKEEMd4te that the item of information is of the particular type:
updating the J868Hd mé&lematter baded 0ot inrlydes o s ARG HEENRRACtd IRdrRerisdhabtie
item of informatmndnthe: seadsci imetadatdBiprotithe partiowardayp eodetaricationgobpegltnapart
on the ugd?te&wngm@@% %)fﬁéc@gdﬂmegf@a%%ﬁx}%@(id@.?tif@CLMIﬁpqg,S@ﬁﬂﬁ%iﬁ%Bf
program information east one of the programs i set 0 23S being avai  from
e aounon o afiee A48 BTG IR REHANS ik ReLOHRiATy SR RIRIGRIT
different sourd@&\ifer Rt FRMIMEIGETE FRMEFHIDY SFIEReP AR MRV RIS LTMPITEAG: o9
processor. 2. ilnthmethowlof Claimviicatihe ieierfive 40t ey fscariashd encaniet ook (adMNiNg gdite
and wherein thewasardmasaiaceestainadacanientiqlisoavaiablaviersanidenHniepsand

(VOD) Contenitnpﬂfg}qgﬁred. 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 intetface 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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3. The method of Claim 1, wherein the first metadata pertains to content that is available from
a first video-on-demand (VOD) content provider and wherein the second metadata pertains to
content that is available from a second VOD content provider that differs from the first VOD
content provider. 4. The method of Claim 1, wherein the device is a digital video recorder
(DVR). 5. The method of Claim 1, wherein the particular type is at least one of: title, actor, and

genre. 6. Therepkbed B GlRidridaduather GaMBHSg AR6RIIPE, 16k iRphiididih spatifieswre or

more Crit_eriaraﬁl&%tiﬁ%l%sﬁri@ﬁ{}@sgﬁstge one or more cr_iter_ia indicating one or more types;
determining a result set of programs that satisfy the criteria, the set of programs t%f%m‘%
n discussed

determined BY04&hrchifRy SATRREA R IHY SPIR &R?gffaen?tﬁ% DS aiGaTs tems of INformaton
being indicatedtinbhecurhtadnctidtte ismader mpIELEsE therresnsBrHptigidek N&Rynd
included in thenseOaf pregsaiR) adoitenidenidibvathiena disiptayeshiist diqwrdgearpodiforntatiberety,
The metfhc;]d &Eﬁi@%l@e&%@&‘d&éfﬂéra%@m@ﬁ@sﬁﬁéfﬂﬁffe@ﬁﬂm@ﬂﬂwhﬁ@mg@l@a{@anEDd@e of
a type of the one or types include the item of information in the seco .g;fizgil"a 8.
The method bé’f) 6{1%”156% %}% Ftom (r’lssfllnq& %é?étrerﬁ?rclﬁﬁlésgl?&é?%yte eé?egidrgqund,} mg?tada a{g7 utd

associated vRARREcR dRrpiBiarhardioBin ¥R RS GErrIbs fREPFCarEs hifaled in
metadata aspogiates tith ¥ ragranomativalip scit dae diqesgrding oflvag etansge prayg M not

satisfying theept&tiabased 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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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. 10. The method of Claim 1, wherein the second metadata pertains to
content that jgepilable from a particular source; the method further comprising: in response
to determining that the first metadata and the second metadata pertain to the same content ,
determinigghaie ShiRRLE;sietails that (a) pertain to the same content and (b) are specified in
the first metadata, but (c) are not specified in the second metadata; in response to

determining the AngMdN o Elnteilfisionaddhecanae v didaidisoiraihitd metheitdnipdsing:
storing, on the persistent storage device, an association between the third metadata and the

particular sourceletdsmihivg:meihofof féadnt, ovagnein floemseanitemadadaicopd masnslida obtained
content that is scheduled to be broadcast on a specified channel at a specified time, and
wherein the first metadatapediiosetn santenidhaimhMB camehiaineat apyl¢termining that at least
a portion of the first metadata is similar or identical to at least a portion of the
second metadata, a structure of the first metadata differing from a structure of
the second metadata,
determining that an item of information is included in both the first metadata and the
second metadata, the first metadata indicates that the item of information is of a
particular type and the second metadata does not indicate that the item of
information is of the particular type;
updating the second metadata, based at least in part on the first metadata, to indicate that
the item of information in the second metadata is of the particular type;
determining, based in part on the updated second metadata, a set of programs to be
identified in a displayed list of program information, at least one of the programs
in the set of programs being available from the source and at least another

program in the list of programs being available from the different source;

wherein the method is performed by at least one device comprising a processor.

2. The method of Claim 1, wherein the source is an electronic programming guide and
wherein the second metadata pertains to content that is available from a video-on-

demand (VOD) content provider.
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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 non-transitory computer-readable medium
storing instructions which, when executed by one or more processors, cause performance of
steps comprising: determining that a first metadata obtained from a source and a second
metadata obtained from a different source correspond to a same content by determining that
at least a portion of the first metadata is similar or identical to at least a portion of the second
metadata, a structure of the first metadata differing from a structure of the second metadata;
determining thak an i€k BefFbei{alaon isvhelkit € firdowiadi pestneiaerstalgtiie edebad
metadata, the first m tadat% indicates that tI%e it(ﬁ of information is,of a ar&ilgular txpe and

the second metadata T8E& e IRl RAPIHS R T BF SREBFANSSOANS OFIRE RS fseorasidata

updating the second mgtafala.hasesl.aldedskhieRarhon e fi YioRdadaiayir indigaiaial the
item of information in the second metadata is of the particular type; determining, based in part
on the updated seconshmatafitaty,GDsehehpsegtéms to be identified in a displayed list of
program information, at least one of the programs in the set of programs being available from
the source and at leagf anoffi pragram s BE gLRIewems ARneAvaliabiedtag, the

5. The method of Claim 1, wherein the particular type is at least one of: title, actor, and
genre.
6. The method of Claim 1, further comprising:

receiving user input that specifies one or more criteria, a particular criteria of the one or
more criteria indicating one or more types;

determining a result set of programs that satisfy the criteria, the set of programs being
determined by searching candidate items of information, the candidate items of
information being indicated to be of a type of the one or more types, the result
set of programs being included in the set of programs to be identified in a

displayed list of program information.

7. The method of Claim 6, wherein the candidate items of information that are indicated

to be of a type of the one or more types include the item of information in the second metadata.
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14. The non-transitory computer-readable medium of Claim 13, wherein the source is an
electronic programming guide and wherein the second metadata pertains to content that is
available from a video-on-demand (VOD) content provider. 15. The non-transitory
computer-readable medium of Claim 13, wherein the first metadata pertains to content that is
available from a first video-on-demand (VOD) content provider and wherein the second
metadata pertains to content that is available from a second VOD content provider that differs

from the first VQD comggggigﬂﬁm.dl’ﬁgﬁgpgégggsqggry computer-readable medium of

Claim 13, wherein the instructions are executed by a digital video recorder (DVR). 17. The
non-transitory computricreadapladaedipiopahCandhi, sdeio sha paritidaptygensalleagt
one of: title, actor, and genre. 18. The non-transitory computer-readable medium of Claim 13,
wherein the steps further cothjeig@f information that is also included in metadata associated with a
program in the result set of programs, the related program not satisfying 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.

10.  The method of Claim 1, wherein the second metadata pertains to content that is
available from a particular source;
the method further comprising:
in response to determining that the first metadata and the second metadata
pertain to the same content , determining one or more details that (a)
pertain to the same content and (b) are specified in the first metadata,
but (¢) are not specified in the second metadata;
in response to determining the one or more details, storing the one or more
details in a third metadata; and
storing, on the persistent storage device, an association between the third

metadata and the particular source.
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receiving user input that specifics one or more criteria, a particular criteria of the one or more
criteria indicating one or more types; determining a result set of programs that satisfy the
criteria, the set of programs being determined by searching candidate items of information,
the candidate items of information being indicated to be of a type of the one or more types,
the result set of programs being included in the set of programs to be identified in a displayed
list of program information. 19. The non-transitory computer-readable medium of Claim 18,

wherein the cangidatejismemal stermaiionthal aesndicairadadrelia WRenhthgene or
more types include the item of information in the second metadata. 20. The non-transitory

computer-readable mebkédmedfo®abnoatiBssndver epacthiedstepschutthgrecdiniiise adéterenimntie a
related program, metadata associated with the related program including an item of

information that is als¥ShaRitEE ReraRela seatsRdbrialal itk SPRIBEFAM #Pfhe result set of

programs, the related program not satisfying the criteria. 21. The non-transitory
computer-readable medium of Claim 13, wherein the steps are performed on behalf of a

digital video reggrderhViRinbY & efiMel, thahépddnmidamaliatbe BIYR) daand) casnmpisaies
with the DVR over a network. 22. The non-transitory computer-readable medium of Claim 13,

wherein the second nrstediaterrentain VO wostenbibat dsleastitabie dngrspanitviardeatved a
wherein the steps further comprise: in response to determinirs&that the first metadata and the

second metadata perYAR Ra#es@ M3 e borkmartinmY sNO B dasi atsat (A PEE Akin
tsc:ag;i jirqne?acdozﬂfnt and (). g aeeqilicd 10108, MRiinssadata. but () are not specified in the

13. A non-transitory computer-readable medium storing instructions which, when executed

by one or more processors, cause performance of steps comprising:

determining that a first metadata obtained from a source and a second metadata
obtained from a different source correspond to a same content by determining
that at least a portion of the first metadata is similar or identical to at least a
portion of the second metadata, a structure of the first metadata differing from a
structure of the second metadata;

determining that an item of information is included in both the first metadata and the
second metadata, the first metadata indicates that the item of information is of a
particular type and the second metadata does not indicate that the item of
information is of the particular type;

updating the second metadata, based at least in part on the first metadata, to indicate that
the item of information in the second metadata is of the particular type;

determining, based in part on the updated second metadata, a set of programs to be

identified in a displayed list of program information, at least one of the programs
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in response to determining the one or more details, storing the one or more details in a third
metadata; and storing, on the persistent storage device, an association between the third
metadata and the fourth source. 23. The non-transitory computer-readable medium of Claim
13, wherein the second metadata pertains to content that is scheduled to be broadcast on a
specified channel at a specified time, and wherein the first metadata pertains to content that a
DVR can obtain at any time. 24. The non-transitory computer-readable medium of Claim 13,

further comprising at least qpe,pt.(3} R8singsdarheduing 257 RGP ALABRNYRR
program based at least in part on past user activity relative to a VOD program, or (b) basing a

bookmarking of a VOD prognaprabeigekt &itleastogrqnarbaig pasitabefac thd b fretativeioea
non-VOD program.

14.  The non-transitory computer-readable medium of Claim 13, wherein the source is an
electronic programming guide and wherein the second metadata pertains to content that

is available from a video-on-demand (VOD) content provider.

15.  The non-transitory computer-readable medium of Claim 13, wherein the first metadata
pertains to content that is available from a first video-on-demand (VOD) content
provider and wherein the second metadata pertains to content that is available from a

second VOD content provider that differs from the first VOD content provider.

16.  The non-transitory computer-readable medium of Claim 13, wherein the instructions

are executed by a digital video recorder (DVR).

17.  The non-transitory computer-readable medium of Claim 13, wherein the particular type

is at least one of: title, actor, and genre.
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18.  The non-transitory computer-readable medium of Claim 13, wherein the steps further

comprise:

receiving user input that specifies one or more criteria, a particular criteria of the one or
more criteria indicating one or more types;

determining a result set of programs that satisfy the criteria, the set of programs being
determined by searching candidate items of information, the candidate items of
information being indicated to be of a type of the one or more types, the result
set of programs being included in the set of programs to be identified in a

displayed list of program information.

19.  The non-transitory computer-readable medium of Claim 18, wherein the candidate
items of information that are indicated to be of a type of the one or more types include the item

of information in the second metadata.

20.  The non-transitory computer-readable medium of Claim 18, wherein the steps further
comprise:
determining a related program, metadata associated with the related program including
an item of information that is also included in metadata associated with a
program in the result set of programs, the related program not satisfying the

criteria.

21.  The non-transitory computer-readable medium of Claim 13, wherein the steps are
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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22,

23,

24,

The non-transitory computer-readable medium of Claim 13, wherein the second

metadata pertains to content that is available from a particular source;

wherein the steps further comprise:

in response to determining that the first metadata and the second metadata pertain to the
same content , determining one or more details that (a) pertain to the same
content 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 a
third metadata; and

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

the fourth source.

The non-transitory computer-readable medium of Claim 13, wherein the second
metadata pertains to content that is scheduled to be broadcast on a specified channel at a
specified time, and wherein the first metadata pertains to content that a DVR can obtain

at any time,

The non-transitory computer-readable medium of Claim 13, 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,
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