
CORRELATION OF MEDIA METADATA GATHERED FROM DIVERSE
SOURCES

FII]I,D OF TI{E INVENTION

t00011 Embodirnents of the invention generally relatc to digital video recorclers (DVRs).

Embodirnents of thc invention relate more specifically to techniques fcrr ct>n'elating media

metadata gathered from diverse sources.

I]ACKGROUND

t0002] The approaches described in this section could be pursued, but are not necessarily

approaches that have been previously conceived or pursued. 'lhereforc, unlcss otherwise

indicated herein, the approaches described in this section are not prior art to the claims in this

application and are not arlmitted to be prior art. by inclusion in this section.

t00031 Sophisticated, rnodern DVRs are capable of scheduling the recordings of
programs lhat are to be televised sorne time in the future. If a DVR user is interested in

recor<ling all episodes of a f.elevised series, then the I)VR user can instruct his DVR to gct a

"season pass" for that serics. [n response to such an instruction, the f)VR automatically

determines, from electronic programming guide ("EPG") data, tirnes at which episodes of

that series are going to be telcvised in the future. Usually, whenever an episode of the

selected series is âbout to be bnradcasted, 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, lhe DVR's

user can instruct the DVR to replay the episode to the user's television. Conveniently, this

allows the DVR user to watch progranrs in which the user is interested at times other than

those program's broadcasting tirnes. The DVR user does not even necd to know, beforehand,

the exact times aL which those progralns are going to be broadcasted.

t0004l As uscd hercin, a "program" is any content, visual and/or audible, that is presented

through a television's display and/or speakers. Iror examplc, a program might be an episode

of a multi-episode scries, a movie, â sporting event, or a news presentation, although this is

not an exclusive list of "programs." When a DVR schedules a program for future rccording,

Lhe DVR attempts to add the program to a "to do" list that the DVR maintajns within the

DVR's own storage mechanisms. Whenever â program on the DVR's "to do" list is

broadcasted, the DVR autornatically records that program.

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
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 ("EPO") data, times at which episodes of that series are going
to he 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. 



t00OS1 Solne DVRs allow a DVR user to search for specific programs in which the DVR

user might be intefested. For example, in response to a DVR user's search requesf. a DVR

might present, to the l)VR user, a user interlace into which the DVR user can cnter critcria

that progranìs in which the DVR uscr is intercstecl ought to satisfy. The user interface might

contain different user-fillable fields for different types of'criteria that progralns could satisfy.

For example, a user interface might contain a "title" Iìeld, one or more "actols" fields, a

"category" and/or "genfe" field, a "yeat'' field, a "rating" field, etc. After receiving the user-

specified criteria through such a user interface, the DVR searches prograln metadata that the

DVR obtained from the EPG data provider. Typically, thc lJPG-provided program uìetadata

will in<Iicate, frrr each progranì, the kinds of infonnation (e.9., title, actors, category, genre,

year, rating, etc.) for which the user entered criteria. The DVR determines, based on the

I3PG-provided program metadata, a set of to-be-broadcasted p()grams that are associal.ed

with pr<rgram nretadata that satislies the user-specified criteria. 'Ihe DVR thcn prcsents, to

the DVR user, a list of to-be-broadcasted programs that are contained in the set.

t0006] For example, if a DVR user enters the word "Christopher" into an "act(xs" fiel<l in

the user interface, but leaves the "title" field of the user interläce blank, then the DVR rnay

search EPG-provided metadata for all progranìs that have anyone named "Christopher" (as a

first, last, or rniddle name) as an actor. In the EPG-provided metadata, <Iifferent kincls <lf

information are found in different metadata fields. The lìPG-provided metadata I'or a

particular program might contain rnultiple fields tagged with the "actor" idcntifier. A field

tagged with the "actot'' idcntifier is referred to as an "actor" field. Each such actor field rnay

contain the name of an actor that appears in that progran. The DVR may search EPG data

for upcoming programs that are associated with lnetadata that contains an actor ficld that

contains the word "Christopher." After cornpiling a list of such programs, and removing any

duplicate entries frorn the list, the DVR presents the list of programs to the I)VR user. The

DVR user can inslruct the DVR to schedule recordings of selected programs fron the list as

the DVR user prefers.

t00071 Significantly, if the DVR user specifies "Christopher" as an actor, ralher than a

title, then the DVR will not search for "Christopher" in the title field, because doing so would

probably yield search results in which the DVR user is not interested (many programs with

"Ohristopher" in the f.itle might not fcature any actor named "Christopher"). Thus, in order to

perfonn an accurate scarch that is likely to yield the results in which the DVR user is most

interested, the DVR benelits liorn the f'act that the EPG-provided rnetadata that the DVR

searches contains inl'ormation that has been classified into differcnt types (e.g., "actot''

rnetadata, "titTe" metadata, etc.).

[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.  [00051Some DVRs allow a DVR user to search for
specific programs in which the DVR user might be interested. For example, in response to a
DVR user's search request, a DVR might present, to the DVR user, a user interface into which
the DVR user can enter criteria that programs in which the DVR user is interested ought to
satisfy. The user interface might contain different user-fillable fields for different types of
criteria that programs could satisfy. For example, a user interface might contain a "title" field,
one or more "actors" fields, a "category" and/or "genre" field, a "year" field, a "rating" field, etc.
After receiving the user-specified criteria through such a user interface, the DVR searches
program metadata that the DVR obtained from the EPG data provider. Typically, the
EPG-provided program metadata will indicate, for each program, the kinds of information
(e.g., title, actors, category, genre, year, rating, etc.) for which the user entered criteria. The
DVR determines, based on the EPG-provided program metadata, a set of to-be-broadcasted
programs that are associated with program metadata that satisfies the user-specified criteria.
The DVR then presents, to the DVR user, a list of to-be-broadcasted programs that are
contained in the set. [0006]For example, if a DVR user enters the word "Christopher" into an
"actors" field in the user interface, but leaves the "title" field of the user interface blank, then
the DVR may search EPG-provided inetadata for all programs that have anyone named
"Christopher" (as a first, last, or middle name) as an actor. In the EPG-provided metadata,
different kinds of information are found in different metadata fields. The 1:PG-provided
metadata for a particular program might contain multiple fields tagged with the "actor"
identifier. A field tagged with the "actor" identifier is referred to as an "actor" field. Each such
actor field may contain the name of an actor that. appears in that program. The DVR may
search EPG data for upcoming programs that are associated with metadata that contains an
actor field that contains the word "Christopher." After compiling a list of such programs, and
removing any duplicate entries from the list, the DVR presents the list of programs to the DVR
user. The DVR user can instruct the DVR to schedule recordings of selected programs from
the list as the DVR user prefers. [0007]Significantly, if the DVR user specifies "Christopher" as
an actor, rather than a title, then the DVR will not search for "Christopher" in the title field,
because doing so would 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" inetadata, "title" metadata, etc.).  



t00081 Metadata obtaincd from an EPG data provicler typically contains infonnation

about programs that are scheduled to be broadcast on various channels in the near future.

I{owever, some I)VRs are also capable of obtaining and presenting programs that are not

scheduled for broadcast (e.g., ovcr 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

Intemet) and presenting program content to a DVR user at any time that the DVR user likes,

even when that program content is not going to be broadcasted on any channel in the near

futurc (or ever). Program content that a DVR user can request and view at any time,

regardless of whether that content is scheduled for broadcast on a channel, is called "video-

on-demand" ("VOI)") content. Ilnlike regular broadcasted content, VOD content typically is

not presented to a DVR user or provided to a DVR until the DVR user or the f)VR actually

requests that VOD content. A DVR may (but cloes not necessarily need to) obtain or receive

VOD content over a cable using the same tuner hardware that the DVR uses to obtain or

receive content that is broadcasted over a channel in the more traditional nranner. Thus,

though VOD content and non-VOD content may be available via different distribution

mechanisms, a DVR may obtain or receive VOD and non-VOD content through either the

same or dill'erent interläces.

t00091 Typically, VOD content is stored in digital form on an Internet-accessible server

that some VOD scrvice provider maintains. There may be many different VOD service

providers, each with its own set of servers and each with a different sct of VOD contcnt

stored on its sel of servers. A particular DVR rnay be capable of obtaining VOD content

from multiple different VOD service providers. In order to let a DVR and a DVR user know

which VOD content a particular VOD service provider provides, the particular VOD service

provider may store downloadable VOD metadata on the particular VOD service provider's

servers. The VOD nìetadata may indicate various kinds of information about the VOI)

content that is accessible from the particular VOD service provider's servers.

t00101 A given DVR typically will only obtain prograrr rnetadata from a single well-

known and widely used EPG data provider. Due to this fact, the program metadata that the

DVR obtains from the EPG data provider usually will conform to a DVR-expected f'ormat,

regardless of the specific program to which the program lnetadata pertains. Usually, if thc

EPG-provided meLadata for one program contains a particular set of fields (e.g., title, actors,

catcgory, geffe, year, rating, etc.), then the EPG-pnlvided metadata for each other program

will also contain the particular set of'lields (though the values of those fields will naturally

vary fiom program to program). In other wotds, the "structure" of the EPG-provided

metadata for each program typically will be uniform from program to program. A DVR is

[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
Internet) and presenting program content to a DVR user at any time that the DVR user likes,
even when that program content is not going to be broadcasted on any channel in the near
future (or ever). Program content that a DVR user can request and view at any time,
regardless of whether that content is scheduled for broadcast on a channel, is called
"videoon-demand" ("VOD") content. Unlike regular broadcasted content, VOD content
typically is not presented to a DVR user or provided to a DVR until the DVR user or the DVR
actually requests that VOD content. A DVR may (but does not necessarily need to) obtain or
receive VOD content over a cable using the same tuner hardware that the DVR uses to obtain
or receive content that is broadcasted over a channel in the more traditional manner. Thus,
though VOD content and non-VOD content may be available via different distribution
mechanisms, a DVR may obtain or receive VOD and non-VOD content through either the
same or different interfaces. [0009]Typically, VOD content is stored in digital form on an
Internet-accessible server that some VOD service provider maintains. There may be many
different VOD service providers, each with its own set of servers and each with a different set
of VOD content stored on its set of servers. A particular DVR may be capable of obtaining
VOD content from multiple different VOD service providers. In order to let a DVR and a DVR
user know which VOD content a particular VOD service provider provides, the particular VOD
service provider may store downloadable VOD metadata on the particular VOD service
provider's servers. The VOD metadata may indicate various kinds of information about the
VOD content that is accessible from the particular VOD service provider's servers. [0010]A
given DVR typically will only obtain program metadata from a single well- known and widely
used EPG data provider. Due to this fact, the program metadata that the DVR obtains from
the EPG data provider usually will conform to a DVR-expected format, regardless of the
specific program to which the program metadata pertains. Usually, if the EPG-provided
inetadata 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  able to perform user-initiated
program content searches with greater precision because of this structural uniformity in
EPG-provided metadata. If the EPG-provided metadata were not so 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 EPC3-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
inetadata. 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



able to perform user-initiated program content searches with greater precision because of this

structural unifonnity in EPG-provided rnetadata. Il the lìPG-provided rnetadata were not so

structurally uniform, then search results rnight be less precise. Referring to thc cxamplc

above, if the metadata associated with various programs did not contain separate "title" and

"actof'fields, then the DVR would be unable to distinguish between programs that contained

"Christophet'' as an actor ancl programs that contained "Christopher" in the title when

perfbnning a search fbr prograrns that nìatched user-specificd critcria.

t00111 As is staæd above, a DVR rnight be capable of obtaining VOD content fion
diverse VOD content providers. The progrâm metadata offered by these VOD content

providers often will not have the same structure as the EPc-provided metadata; VOD contcnt

providers often feel little or no compulsion to conform the structure of their program

rnetadata to the sfucture of anyone else's program nretadata. The program metadata ol'lêred

by one VOD content provider ollen will not have the salne structure as the program nìetadata

of'f'ered by another VOD content provider. Additionally, even if VOD tnetadata contains

infonnation such as title, actor, and genre (to name a few types of infomration), 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 inforlnation item (e.g., whether the information item is

a title or an actor) in the VOD metadata is often difficult or impossible to delermine from the

VOD mctadata alone. Although a DVR user might like to be able to search fbr VOD content

in the same way thât a DVR is able to search lbr regularly broadcasted content, the structural

variance in VOD-provided rnetadata 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 Inanner.

BRIEF DESCRIPT-ION OF THI] DRAV/INGS

t00121 1'he present invention is illustrated by way of example, and not by way of

limitation, in the figures of thc accolnpanying drawings and in which like reference numerals

refer to similar elements and in which:

t00l3l FIG. I is a block diagram that illustrates a system in which an embodiment of the

invention may be practiced;

t00141 FIG. 2A illustrates an example system in which an embodiment of the invention

may be implemented;

t00151 FIG. 2B is a block diagram illustrating a general overview of the cornponents of a

Digital Video Recorder (DVR), according to an embodirnent of the invention; and

100161 FIG. 3 is a flow diagram that illustrates a technique fcrr correlating rnedia metadata

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

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 



t00171 FIG. 4 is a block diagram that illustrates an exarnple of a computer system upon

which an embodiment rnay be implemented.

DE'TAILED DI]SCRIP'TION

t00181 A method and apparatus lbr conelating lnedia metadata from diverse sources is

described. In the following description, for thc purposes of explanation, nunterous specific

details are set forth in order to provide a thorough understancling of the present invention. It

will be apparent, h<lwever, to one skilled in the art that the pr€sent invcntion may be practiced

without these specilic details. [n other instances, well-known structures and devices are

shown in block diagrarn form in order to avoid unnecessarily obscuring the present invention.

t0019] Embodiments are described herein according to the fbllowing outline:

1.0 General Overview

2.O DVR Overview

3.0 Correlating Media Metadata from Diverse Sources

4.O Implernentation Mechanisllìs-I-Iardware Overview

5.0 Bxtensions and Alternatives

1.0 GENERAL OVERVII]W

100201 Tlhe needs identified in the foregoing tsackground, and other needs and objects

that will become apparent for the following descripf-ion, are achieved in the present invention,

which comprises, in one aspect, a technique f'or correlating program metadata from diverse

sources.

t00211 According to one embodiment of the invention, a DVR obtains separate sets of
program metadata frorn separate sources. For example, the DVR rnight obtain a first sct of

program rnetadata 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 inforlnation

about programs that are going to be broadcasted on various channels in the near future, the

second set of prograrn lnetadata 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 servicc provider's scrvens.

The structure of the sets of prograln rnetadata that the DVR obtains from these various

sources differs. For example, information of a particular type (e.g., title, aclor, category,

genre, year, rating, etc.) in one set of metadata rnight be tagged or labeled differenl-ly (or not

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 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: 1.0General Overview 2.0 DVR Overview 



at all) froltì infonnation of the sane type in another set of metadata. For ânother example,

program metadata that is from one of the sources rlight contain a type of infonnation (e.g.,

title, actor, category, genre, year, rating, etc.) about a particular program that the proglan-ì

metadata from another of the sources does not contain, even though the program metadata

from each of the sources actually pertains to the same particular plogran.

10022) According to one embodiment of the invenf.ion, after obtaining the separate sets of

mefadata fiom the separate sources, the DVR automatically comparcs 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 rnaking this comparison, the DVR

searches for similarities between the inl'onnation contained in one set of metadata and the

inl'ormation contained in another set of metadâta, even if those sets of metadata are tagged or

labeled differently, and even if one set of metadata contains at least some inl'ormation that the

other set of rnetadata does not. In response to a determination that program nctadata as

represented in a set of metadata frorn a first source is sufficiently similar to program metadata

as represcntcd 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 salue

program.

t00231 According to one embodiment of the invention, in response to determining that

two separate sets of ptogram metadata actually pertain to the same program, the DVR selects,

from at least one set of prograln metadata, inlbrmation about the program that the other set of

prograln metadata lacks. Thc DVR gencrates an instance of a "canonical" data structure for

the program and inserts, into that instance, the information that is lacking liom at least one of

the metadata sources. [n the canonical data structure instance, each of the information items

fiorn the metadata sources is labcled 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 clata structure is kn<lwn. For example, the canonical data structule

instance may be stored as an XML document (containing XML tags that indicate information

types) that conforms to a specified XML scherlra. The DVR then stores this canonical clata

structure instance on the DVR's persistent storage device (e.g., one or Inore hard disk drives

or solid state drives) in association with a unique progralrì identifier of the program to which

the sets of metadata actually (though perhaps not expressly) pertain.

100241 In one embodiment of the invention, for t:ach source from which that, prograrn is

available, the DVR stores the identity ol'that source on the I)VR's persistcnt storage device

in association with the canonical data structure instance for that progtam. For example, if the

same prograln is available from both a first VOD service provicler an<I a second VOD service

3.0Correlating Media Metadata from Diverse Sources 4.0Implementation
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 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  at all) from information of
the same type in another set of metadata. For another example, program metadata that is
from one of the sources might contain a type of information (e.g., title, actor, category, genre,
year, rating, etc.) about a particular program that the program metadata from another of the
sources does not contain, even though the program metadata from each of the sources
actually pertains to the same particular program. 



provider, then the DVR rnay associate the canonical data structure instance for that progranì

with both the first VOD service provider and the second VOD service provider. Likewise, if
a program that is g<ling to be broaclcasted on a specific channel at a spccific time also is

available frorn a VOD service provider, then the DVR may associate the canonical data

structure instance for that program with both the channel/time and the VOD service provider.

t00251 According to one embodiment of the invention, in response to a DVR user's

request to search fbr prograrns that satisfy criteria specified by that DVR user, the DVR

reccivcs the criteria frour the DVR user and then searches the storecl canonical data sü'ucture

instances for programs that satisfy the criteria. The DVR composes a list ol programs that

satisfy the criteria, and then presents the list to the DVR user. Significantly, the list may

include both (a) progralns that are to-be-broadcasted on a specific channel at a specific time

in the future and (b) VOD programs that is available from a VOD service provider at the

user's discretion. Under such circumstances, the DVR user benefits from the ability to search

1'or programs that originate from a variety of sources with just one search made through just

one user interface. Due to the DVR's generation and completion of the canonical data

stn¡cture instances based on metadata comparison, the DVR user can benefit in this way even

if the program met¿data obtained froln sorne of those sources is sparse, incomplete, or

lacking in specificity.

t0026] In other aspects, embocliments of the invention encompass a computer apparatus

and a computer-readable storage lnedium conligured to caffy out the foregoing technique.

2.O DVR OVERVIEW

lo027l FIG. 2A illustrates an example system in which an embodiment of thc invention

may be implemented. 'ltre 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

Ethernet interface or wireless communications port. The I'unctionality of a DVR is typified in

U.S. Patent No. 6,233,389, which is owned by the Assignee and is hereby incorporated by

ref'erence. 'lìre system also includes service provider 204, content provider 206, personal

computer 208 and potrable device 210.

t002S] Pemonal computer 20tl rnay be a personal computing devicc, such as a desktop

computer or laptop colnputer, and is also coupled to network 205 through any

conrmunications interface, including wireless. Portable device 2lO may be any handheld

computing device, cellular phone, portable media player, or any other portable device capable

of displaying multimeclia content and may be coupled to network 205 through any

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

[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 contained in another set of metadata, even if those sets of metadata are tagged or
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 meladata
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 inetadata 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
provider, then the 1/VR may associate the canonical data structure instance for that program
with both the first VOD service provider and the second VOD service provider. Likewise, if a
program that is going to be broadcasted on a specific channel at a specific time also is
available from a VOD service provider, then the DVR may associate the canonical data
structure instance for that program with both the channel/time and the VOD service provider.
[0025]According to one embodiment of the invention, in response to a DVR user's request to
search for programs that satisfy criteria specified by that DVR user, the DVR receives the
criteria from the DVR user and then searches the stored canonical data structure instances for
programs that satisfy the criteria. The DVR composes a list of programs that satisfy the
criteria, and then presents the list to the DVR user. Significantly, the list may include both (a)
programs that are to-be-broadcasted on a specific channel at a specific time in the future and
(b) VOD programs that is available from a VOD service provider at the user's discretion.
Under such circumstances, the DVR user benefits from the ability to search for programs that
originate from a variety of sources with just one search made through just one user interface.
Due to the DVR's generation and completion of the canonical data structure instances based
on metadata comparison, the DVR user can benefit in this way even if the program metadata
obtained from some of those sources is sparse, incomplete, or lacking in specificity. 



portable device 210 each communicate with scrvice provider 204 through network 205- In

another embodiment, DVR 202, personal computer 208, and portable device 210 each

cornmunicate with content provider 210 through network 205.

tÛ029l Network 205 may bc implemented by any medium or mechanisnì that provides fbr

thc exchange of data between devices in the communication system. lrxamples of neLwork

205 include, without limitation, a network such as a Local Area Netwoft (LAN), Wide Area

Network (WAN), the Internet, one or rnore terrestrial, satcllitc or wireless links, etc.

Alternatively or additionally, any number of devices connected to network 205 may also be

directly connected to each other through a communications link.

t00301 [n one embodiment, content provider 206 provides broadcast program content to

DVR 202 via cable, satellitc, terrestrial communication, or other transmission method.

Broadcast progran content may include any multimedia c<lntent such as: audio, image, or

video content. In another embodirnent, content provider 206 provides multimedia content,

such as any downloadable content, through network 205 to DVR 202, personal computer 20[ì,

or portable device 210.

t0031] In one embodiment, DVR 202 communicates with service provider 204, which

provides prograrn guide data, graphical resources (such as fonts, pictures, etc.), service

information, software, advertisements, event identification data, and other fcrrms of data

enable DVR 202 to operate independently of service provider 2O4 t<t satisly user interests. In

another embodiment, DVR 202, personal cornputer 208, and portable device 2T0 can

cornmunicate with each other to transfer content, metadata, or any other data through network

205, communication connection, or any local network.

t00321 In another embodiment, content provider 206 rnay provide, to scrvice provider

204, content data or any metadata, including promotional data, icons, web data, and other

inforrnation. Scrvice provider 204 may then inter?ret the metadata and provide the content

data metadata to DVR 202, pemonal computer 208, or portable device 210.

t00331 Ref'erring to FIG. 28, in an embodimcnt, DVR 2O2 genenlly comprises a plurality

of components, signified by Signal Converter 254, that are necessary to digitize an analog

telcvision 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 dcscribcd in U.S. Patent

No. 6,233,389.

t00341 DVR 202 Ìeceives broadcast signals from an antenna, lioln a cable TV systent,

satellite receiver, etc., via input 2524. Input252A may comprise a plurality of tuning

modules that allow a pluralil"y of signals to be received and recordcd simultaneously. For

exarnple, a 'l'V input str€arìr received by input 252Amay take the form of a National

[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 Ethernet interface or wireless communications port. The functionality of a DVR is
typified in U.S. Patent No. 6,233,389, which is owned by the Assignee and is hereby
incorporated by reference. The system also includes service provider 204, content provider
206, personal computer 208 and portable device 210. [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 wire less. DVR 202, personal
computer 208, and  



Television Srandards Committec (NTSC) compliant signal or a PAL compliant broadcast

signal. For another example, a TV input stream received by input 252ê. nay take a digital

form such as a Digital Satellite System (DSS) cornpliant signal, a Digital Broadcast Services

(DIIS) cornpliant signal, or an Advanced Television Standards Cornmittee (AT'SC) cornpliant

signal. DllS, DSS, and ATSC are based on standards called Moving Pictures Experts Cìroup

2 (}I4PEG-2) and MPEG-2 Transport. MPIIG-2 Transport is a standard for formatting the

digital data stream fïom the'l'V source transrnitter so that a TV rcceiver can disassemble the

input strcam to find programs in the multiplexed signal.

100351 An MPEG-2 transport multiplex suppoils multiple programs in the sanle broadcast

channel with rnultiple video and audio f'eeds and private data. Input 2524 tunes to a

particular program in a channcl, oxtracts a specified MI'}EG sffeam from the channel, and

feeds the MPEG stream to the rest of the system. Analog TV signals are encoded into a

similar MPIIG format using separate video and audio encoders, such that the rcmainder of the

systern is unaware of how the signal was obtained. Information may be modulated into the

vertical blanking interval (VBÐ of the analog TV signal in a number of standard ways; f<rr

exarnple, the North American Broadcast Teletext Standard (NABTS) may be used to

modulate inlbnnation 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 (F,DS). Such

signals are decoded by input 252A and passecl to the <lther modules as if'the signals had been

delivered via an MPIIG-2 private data channel.

t00361 Recording Module 260 records the incoming data strearn by storing the digital

data stream on at least one storage facility, signified by Storage 264A/2648 that is designed

to retain segments of the digital data stream. Storage 264A/2648 may bc one or nìore non-

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

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

etc.) that are internal 264A andlor external 2648. A Signal Converter 254 retieves segtnents

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

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

set. Output 2528 nay alternatively deliver a digital signal to a f'V set or video monilor. For

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

signals to a'l'V via a DVI cable.

t00371 DVR 202 also includes a Communication [nterface 262, through which the DVR

202 communicates with Network 205 via Ethernet, wireless netwotk, modent, or other

communications standard. Iìurther, DVtl 202 may be intcgrated into a TV system such that

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 such as a Local Area Network (LAN), Wide Area Network (WAN), the Internet, one or
more terrestrial, satellite or wireless links, etc. Alternatively 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. 213, in an embodiment, DVR 202 generally comprises a plurality 



the components described above arc housed in a TV set capable of perfomring the functiclns

of each component of DVR 202.

t00381 In another embodiment, DVR 202 generally cornprises a plurality of componcnts

necessary to receive, recorcl, storc, transfcr and playback digital data signals from a plurality

of sources, such as a PC, a DVR, a service provider, or content server. DVR 202 can transfer

digital data signals to another f)VR or PC. DVR 202 nay encode or decode digital signals

via Encoder 2564 and Decoder 25611 into a plurality of formats for playback, storage or

transfer. According to one embodiment of the invention, encocler 2564 produces MPBG

streans. According to another embodiment of the invention, encoder 2564 produces streallls

that are encoded using a dil'Íþrent codec. Decoder 2561ì decodes the streams encoded by

encoder 2564 or strealns that are storcd in thc fonnat in which the streams were received

using an appropriate decoder. DVR 202 can also encrypt or decrypt digital data signals using

Encryptor/Decryptor 258 lbr storage, transl'er or playback of the digital data signals.

t00391 In one enbodiment, DVR 202 communicates with Service Provider 204, which

provides program guide data, graphical resources such as brand icons ancl pictures, service

information, software programs, advertisements, and other lbrms ol data that enable DVR

202 to operate independently of the Service Provider 204 to perform autonomous recording

functions. Communication between DVR 202 and Sewice Provider 204 utilizes a secure

distribution architecturc to transfer data between the DVR 202 and the Service Provider 204

such that both the service data and the user's privacy are protected.

3.0 CORRELATING MEDIA METADATA FROM DTVI]RSI] SOT]RCES

t0040] FIG. 1 is a block diagrarn that illustrates a system 100 in which an embodiment of
the invention rnay be practiced. Embodirnents of the invention may additionally or

alternatively be practiccd in systems that contain more, fewer, or different components than

those illustrated in FIG. I.

t00411 System 100 comprises a DVR 102, Internet 104, EPG data provider 106, and VOD

service providers 1084-N. DVR 102, EPG data provider 106, and VOD service providers

1084-N are communicatively coupled to Intemet 104. DVR 102 sends data to, and receives

data from, llPG data provider 106 and VOD service provider 1084-N through Internet 104.

Additionally, DVR 102 reccives broadcasted television signals that represent scheduled

programs, typically through a medium other than the Internet. For example, DVR lO2 nay

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

t0M2l In one embodiment of the invention, DVR 102 periodically receives EPG rnetadata

Iiom tsPG data provider. The EPG mctadata identifies the programs that will be broadcasted

10

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
Television Standards Committee (NTSC) compliant signal or a PAL compliant broadcast
signal. For another example, a TV input stream received by input 252A may take a digital form
such as a Digital Satellite System (DSS) compliant signal, a Digital Broadcast Services (DBS)
compliant signal, or an Advanced Television Standards Committee (ATSC) compliant signal.
DBS, DSS, and ATSC are based on standards called Moving Pictures Experts Group 2
(MPEG-2) and MPEG-2 Transport. MPEG-2 Transport is a standard for formatting the digital
data stream from the TV source transmitter so that a TV receiver can disassemble the input
stream to find programs in the multiplexed signal. [0035]An MPEG-2 transport multiplex
supports multiple programs in the same broadcast channel with multiple video and audio
feeds and private data Input 252A tunes to a particular program in a channel, extracts a
specified MPEG stream from the channel, and feeds the MPEG stream to the rest of the
system. Analog TV signals are encoded into a similar MPEG format using separate video and
audio encoders, such that the remainder of the system is unaware of how the signal was
obtained. Information may be modulated into the vertical blanking interval (VBI) of the analog
TV signal in a number of standard ways; for example, the North American Broadcast Teletext
Standard (NABTS) may be 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
nonvolatile 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 264R 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 RE 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 



(e.g., through cable and/or over the air) on various channels at various times. In one

embodiment of the invention, each unique program identilìed in the tjPCì data has a unique

identifier that no <lther program has. Furthermore, in one elnbodiment of thc invention, each

unique episode of a rnulti-episode scrics has a unique identifier that no other episode of that

series (or any other series) has. In one embodinrent of the invention, Itl'G data provider 106

transmits such identifiers within the EPG data to DVR 102 over lnternet 104. EPG data

provider 106 may be implemented as one or lìtore servers. In one embodiment of the

invention, the EPG data is formatted as an XML document thal. confomrs to an XML schema

that DVR 102 is configured to interpret.

[0043] Each of VOI) service providers 10tìA-N may be implemented as a separate set of

one ot lnore servers. tsach of VOD scrvice providers 1084-N is owned and operated by a

separate person or organization. VOD service providers 1084-N store programs that DVR

102 may download over Internet 104, typically in response to the request of a uscr of DVR

102. Usually, DVR 102 will play (e.g., via a television screen connected to DVR 102) the

programs that DVR 102 receives from any of VOD service providers 1084-N as DVR 102

receives those programs; thus, in one embodiment of'the invention, DVR 102 plays programs

that VOD service providers "strealìr" to DVR 102 over Internct 104 (e.g., using Transmission

Control Protocol and Intemet Protocol). Additionally or alternatively, in one embodiment. of'

the invention, DVR IO2 can record such downloaded program on a persisten[ sf.orage device

for later viewing by a user of DVR 102. In one embodiment of the invention, each of VOD

service providers 1084-N is associated with a different Uniform Resource Locator that DVR

102 uses to access that VOD service provider.

t00441 Although each of VOD service provider 1084-N stores programs that DVR 102

can download via Internet 104, in one embodirrrent of the invention, the set of programs that

each of VOD scrvice providers 1084-N stores is at least slightly different. Thus, VOD

service provider 1084 might store some programs that VOD service provider 1OBIJ does not,

and vice-versa. In one embodiment of the invention, each of VOD service providers 1084-N

additionally stores program lnetadata that indicates (potentially among other information)

information about the programs that the VOD service provider stores. In one embodiment of

the invention, I)VR 102 requests and receives this program metadata from VOD service

providers 1084-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 1O[ìA-N.

t00451 The program metadata that one of VOD service providers 1084-N stores might

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

l1

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 a plurality of sources, such as a PC, a DVR, a service provider, or content
server. DVR 202 can transfer digital data signals to another DVR or PC. DVR 202 may
encode or decode digital signals via Encoder 256A and Decoder 2568 into a plurality of
formats for playback, storage or transfer. According to one embodiment of the invention,
encoder 256A produces MPEG streams. According to another embodiment of the invention,
encoder 256A produces streams that are encoded using a different codec. Decoder 2568
decodes the streams encoded by encoder 256A or streams that are stored in the fonnat in
which the streams were received using an appropriate decoder. DVR 202 can also encrypt or
decrypt digital data signals using Encryptor/Decryptor 258 for storage, transfer or playback of
the digital data signals. [0039] In one embodiment, DVR 202 communicates with Service
Provider 204, which provides program guide data, graphical resources such as brand icons
and pictures, service information, software programs, advertisements, and other forms of data
that enable DVR 202 to operate independently of the Service Provider 204 to perform
autonomous recording functions. Communication between DVR 202 and Service Provider 204
utilizes a secure distribution architecture to transfer data between the DVR 202 and the
Service Provider 204 such that both the service data and the user's privacy are protected. 3.0
CORRELATING MEDIA METADATA FROM DIVERSE SOURCES [0040] FIG. 1 is a block
diagram that illustrates a system 100 in which an embodiment of the invention may be
practiced. Embodiments of the invention may additionally or alternatively be practiced in
systems that contain more, fewer, or different components than those illustrated in FIG. 1.
[0041] System 100 comprises a DVR 102, Internet 104, EPG data provider 106, and VOD
service providers 108A-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, [PG data provider 106 and VOD service provider 108A-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 LPG data
provider. The EPG metadata identifies the programs that will be broadcasted 



service providers 10BA-N stores. Even if all of the VOD seruice providers 1084-N store

program rnetadata in the form of an XML document (and one or more of VOD service

providers 1084-N might store program metadata in sorne other fonnat), the XML schcmas to

which those XML docurlcnts confonn (if any) vary differ frorn XML document to XMI.
document. Typically, none of the progrâm metadata str>red by any ol' VOI) service providers

108z\-N will confonn to the same XML schema to which the EPG metadafa, which EPG data

provider 106 provides, confornls. T'ypically, nonc of thc program metadata stored by any of

VOD service providers 1084-N will identify programs by the unique identifìers by which

programs are identified in the EPG metadata that EPG data provider 106 provides; often, the

operators of VOD service providers 1O[ìA-N will be unaware of such identifiers.

t00461 Although the EPG metadata that EPG metadata provider 106 provides to DVR 102

usually will contain detailed infonnation about programs that are scheduled to be broadcast,

the program metadata that VOD service providers 1084-N store often will be lxore sparso

and contain fewer details. For example, the EPG metadata might indicate, for an episode of a

series, at lcast (a) the unique identifier for that episode, (b) the title of that episode, (c) 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, (c) the rating (e.g., TV-Y, TV-

Y7, TV-G, TV-PG, TV-14, TV-MA, etc.) of the episode (if any), (f) the year in which the

episodc was originally broadcast, and (g) the names of one or more acl.ors who appear in that

episode. In the EPG metadata, each of these infonnation items may be delimited by XML
tags that specify lhe "type" of the infonnation item that is enclosed by those XML tags. As a

result, DVR 102 is able to determine, with relative ease, which part of the EPG metadata

indicates a program's episode title, and which part of the BPG metadata indicatcs a prograln's

genre, for exarnple. In contrast to the EPG metadata, the progratn metadata that VOD service

providcrs 1084-N provide might omit many of the details that are included in the EPG

metadata. The program metadâta that VOI) service providers 1084-N provide n-right not

clearly indicate the "types" of the information items that are specified in that program

metadata.

l00/-7l According to one embodiment of the invention, DVR 102 (or some other agent or

automated mechanism acting on behall of DVR 102) correlates the program mctadata

received frorn EPG data provider 106 and VOD service providers 1084-N in order to (a)

identify the types of information items specified in prcrgram metadata thaL does identily those

types and (b) "fill in" prograrn details that rnight be omitted froln one or lnorc program

metâdata sources. [n one embodinenl, of the invention, DVR 102 (or some other agent or

autornated mechanism acting on behalf of DVR 102) compares the proglam metadata

t2

(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
unique 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 such identifiers within the EPO data to DVR 102 over Internet 104. FPO data
provider 106 may be implemented as one or more servers. In one embodiment of the
invention, the EPG data is formatted as an XML document that conforms to an XMI, schema
that DVR 102 is configured to interpret. [0043] Each of VOD service providers 108A-N may be
implemented as a separate set of one or more servers. Each of VOD service providers
108A-N is owned and operated by a separate person or organization. VOD service providers
108A-N store programs that DVR 102 may download over Internet 104, typically in response
to the request of a user of DVR 102. Usually, DVR 102 will play (e.g., via a television screen
connected to DVR 102) the programs that DVR 102 receives from any of VOD service
providers 108A-N as DVR 102 receives those programs; thus, in one embodiment of the
invention, DVR 102 plays programs that VOD service providers "stream" to DVR 102 over
Internet 104 (e.g., using Transmission Control Protocol and Internet Protocol). Additionally or
alternatively, in one embodiment of the invention, DVR 102 can record such downloaded
program on a persistent storage device for later viewing by a user of DVR 102. In one
embodiment of the invention, each of VOD service providers 108A-N is associated with a
different Uniform Resource Locator that DVR 102 uses to access that VOD service provider.
[0044] Although each of VOD service 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 108A 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  service providers 108A-N stores. Even if all of the VOD service
providers 108A-N store program metadata in the form of an XML document (and one or more
of VOD service providers 108A-N might store program metadata in some other format), the
XMI, schemas to which those XMI, documents conform (if any) vary differ from XML
document to XMI, document. Typically, none of the program metadata stored by any of VOD
service providers 108A-N will conform to the same XMI. schema to which the EP@ metadata,
which EPG data provider 106 provides, conforms. Typically, none of the program metadata
stored by any of VOD service providers 108A-N will identify programs by the unique identifiers
by which programs are identified in the EPG metadata that EPG data provider 106 provides;
often, the operators of VOD service providers 108A-N will be unaware of such identifiers.
[0046] Although the FPG metadata that EPG inetadata provider 106 provides to DVR 102
usually will contain detailed information about programs that are scheduled to be broadcast,
the program metadata that VOD service providers 108A-N store often will be more sparse and
contain fewer details. For example, the EPCimetadatit might indicate, for an episode of a
series, at least (a) the unique identifier for that episode, (b) the title of that episode, (c) 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,



received from each lnetadata source in order to determine sirnilarities between the programs

to which that program metadata pertains. Ilasecl on this comparison, DVR 102 (or some

other agent or automated mechanism acting on behalf of DVR 102) attempts to label cach

program with the unique program identificr that is cliscussed above, even if the metadata that

pcrtains to that progran does not expressly identify that program.

t00481 Iror example, DVR 102 might determine that words in program metadata received

from VOD service provider 1084 are highly sitnilar or identical to a title of a particular

program that is identified in the EPG metadata. Additionally, DVR 102 ntight detennine that

words in the program metadata receivecl from VOD service provider 1084 are highly silnilar

or ídentical to names of actors that appear in the particular program, as indicated in the IIPG

metadata. Consequently, due to this similarity, DVR 102 rnay reasonably conclude that the

plogram metadata received from VOD service provicler 1084 actually pertains to the same

particular program to which the similar EPG rnetadata pefiains. In response to this

conclusion, DVR 102 may enhance the program metadata from VOD service provider 1084

so that the program metâdata includes the unique program identifier and other details that are

present in the corresponding IIPG data. DVR 102 rnay label each recognized but unlabeled

infornration itern in the VOD program metadata by type.

t00491 FIG. 3 is a flow diagram that illustrates a technique for correlating media metadata

from diverse sources, according to an embodiment of the invention. In alternative

embodiments of the invention, techniques lbr correlating media metadata from diverse

sources may include rnore, fewer, or different steps than those shown in FIG. 3.

t00501 Referring now to FIG. 3, in block 302, a DVR receives IIPG metadata liom an

EPG data provider. The EPG metadata indicates the channels on which scheduled programs

(which the DVR can receive as broadcasted (e.g., over the air, satellite, Internet, or via cable)

television or multimedia signals) are going to be broadcasted or available, and the dates and

times at which those scheduled programs are going to be broadcasted or available. As is

discussed above, in one embodilnent of the invention, for each program (which may be an

episode of a multi-episode series), the EPG metadata indicates a program identifier that only

identifies that program. Each program has a unique identifier. Although this identifier nlay

originate from the EPG data provider, in an alternative embodinent of the invention, this

identifier originates from a source other than the EPG data provider. For example, an

intemrediate scrver may intercept the EPG metadata and enhance the EPG metadata with

added program identifiers befbre l'orwarding the identifier-enhanced metadata on to the DVR.

t00511 In block 304, the DVR stores the EPG metadata on the DVR's persistent stomge

device. In doing so, the DVR may examine tags and/or labels in the llPCì metâdata to
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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
dernrrnine that words in program metadata received from VOD service provider 108A are
highly similar or identical to a title of a particular program that is identified in the EPG
metadata. Additionally, DVR 102 might determine that words in the program metadata
received from VOD service provider 108A are highly similar or identical to names of actors
that appear in the particular program, as indicated in the EPG metadata. Consequently, due to
this similarity, DVR 102 may reasonably conclude that the program metadata received from
VOD service provider 108A actually pertains to the same particular program to which the
similar EPG metadata pertains. In response to this conclusion, DVR 102 may enhance the
program metadata from VOD service provider 108A so that the program metadata includes
the unique program identifier and other details that are present in the corresponding EPG
data. DVR 102 may label each recognized but unlabeled information item in the VOD program
metadata by type. [0049] FIG. 3 is a flow diagram that illustrates a technique for correlating
media metadata from diverse sources, according to an embodiment of the invention. In
alternative embodiments of the invention, techniques for correlating media metadata from
diverse sources may include more, fewer, or different steps than those shown in FIG. 3.
[0050] Referring now to FIG. 3, in block 302, a DVR receives EPG metadata from an EPC1
data provider. The EPG metadata indicates the channels on which scheduled programs
(which the DVR can receive as broadcasted (e.g., over the air, satellite, Internet, or via cable)
television or multimedia signals) are going to be broadcasted or available, and the dates and
times at which those scheduled programs are going to be broadcasted or available. As is
discussed above, in one embodiment of the invention, for each program (which may be an
episode of a multi-episode series), the EPG metadata indicates a program identifier that only
identifies that program. Each program has a unique identifier. Although this identifier may
originate from the EPG data provider, in an alternative embodiment of the invention, this
identifier originates from a source other than the EPG data provider. For example, an
intermediate server may intercept the EPG metadata and enhance the EPG metadata with
added program identifiers before forwarding the identifier-enhanced metadata on to the DVR.
[0051] In block 304, the DVR stores the EPG metadata on the DVR's persistent storage
device. In doing so, the DVR may examine tags and/or labels in the EPG metadata to
determine the types of various information items that are in the metadata. For example, the
DVR may determine that the information enclosed within "series" tags indicates a title of a
multi-episode series to which the program belongs. For another example, the DVR may
determine that the information enclosed within "episode" tags indicates a title of an episode
that the program represents. For another example, the DVR may determine that the
information enclosed within "ID" tags indicates a unique identifier for that program. [0052] The
EPG metadata typically contains information for multiple programs. For each such program,
the DVR populates an instance of a "canonical" data structure for that program with the
metadata information items that pertain to that program. For example, the canonical data
structure instance may contain a "series title" field into which the DVR inserts the series title
as obtained from the EPG metadata. For another example, the canonical data structure
instance may contain a "genre" field into which the DVR inserts a genre into which the
program fits, as obtained from the EPG metadata. In one embodiment of the invention, the
structure of the canonical data structure instances does not vary from program to program,
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



detennine the types of various information items that are in the metadala. For example, the

DVR may detenline that the infomration enclosed within "series" tags indicates a title of a

multi-episode series to which the prograrn belongs. F'or another exarnplc, thc DVR n-ray

detennine that the infonnation enclosod within "episode" tags indicates a title of an episode

that the program represents. For another example, the DVR may cletermine that the

information enclosed within "ID" tags indicates a unique identifier f'or that progtam.

t00521 f'he EPG metadata typically contains infonnation for rnultiple programs. Iror each

such program, the DVR populates an instance of a "canonical" data structure ftlr that progranr

with the lnetadata infonlation items that pertain to that progranì. For exarnple, the canonical

data structure instance may contain a "series title" field into which the DVR inscrts thc scries

title as obtained from the EPG mctadata. For another example, the canonical data structure

instance may contain a"get)re" field into which the DVR inserts a genre into which the

program fits, as obtained liorn the EPG rnetadata. In one embodirnent of the invention, the

st-ructure of the canonical data structure instances cloes not vary from program to program,

although the values inserted into the fields of the instances of the canonical data structure do

vaty; thus, in one embocliment of the invention, all instances ol the canonical data structure

have the same lields.

t00531 The DVR may obtain EPG metadata from the EPG data provicler periodically.

Each time, the storchouse of canonical data structure instances store<I at the DVR lnay grow.

As will be seen below, the DVR may use these canonical data structuro instanccs to idcntify

and enhance prograrn metadata that the DVR receives from VOD service providers.

t00541 In block 306, the DVR receives program metadata from a VOD service provider.

Typically, the DVR receives such prograln ûìetadata in response to a DVR uscr's lcquest for

a listing of content that the VOD servicc 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 inlbrrnation about programs as the

EPG metadata is.

t00551 [n block 308, the DVR cornpares the program information in the VOD program

metadata with the canonical data structure instânces. The VOD program metadata may

contain program infcrnnation lbr multiple diflèrent prograrns. Based on similarities between

inf'ormation in the VOD prograln rnetadata and the infonlation in the canonical data structure

instances, the DVR attempts to identify the programs to which the VOD program metadata

pertains (the VOD metadata rnight not explicitly identify these programs). For example,

based on similarities between titles and actors ín both the VOD progranì metadata for a

particular prograln and a particular canonical data structure instance, the DVR may determine
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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. [0055] In block 308, the DVR compares the program information in the VOD
program metadata with the canonical data structure instances. The VOD program metadata
may contain program information for multiple different programs. Based on similarities
between information in the VOD program metadata and the information in the canonical data
structure instances, the DVR attempts to identify the programs to which the VOD program
metadata pertains (the VOD metadata might not explicitly identify these programs). For
example, based on similarities between titles and actors in both the VOD program metadata
for a particular program and a particular canonical data structure instance, the DVR may
determine  that the particular program to which the VOD program metadata pertains is
actually the same program to which the particular canonical data structure instance pertains.
The DVR may use various heuristics and comparison techniques to attempt to identify
similarities between programs. In one embodiment of the invention, if the quantified
similarities between the information in a canonical data structure instance and the information
in VOD program metadata exceed a specified threshold, then the DVR deems the canonical
data structure instance and the VOD program metadata to pertain to the same program. [0050
In block 310, in response to determining that the VOD program metadata pertains to the same
program to which a particular canonical data structure instance already pertains, the DVR
creates and populates a new canonical data structure instance for the program to which the
VOD program metadata pertains. Based on similarities between information items in the old
canonical data structure instance and the VOD program metadata, the DVR determines the
types of the information items in the VOD program metadata. For example, if the old canonical
data structure instance indicates a particular episode title in an "episode title" field, and if the
VOD program metadata contains an information item that matches the value of the "episode
title" field, then the DVR may populate the "episode title" field of the new canonical data
structure with that information item. [0057]Additionally, in one embodiment of the invention, if
the old canonical data structure instance contains values for any fields whose values are not
contained in the VOD program metadata, then the DVR populates the corresponding fields of
the new canonical data structure instance with the values from the old canonical data
structure instance. Thus, using EPG metaclata, the DVR may "complete" partially complete
metadata received from a VOD service provider. Among the values that the DVR may "carry
over" into the new canonical data structure instance is the unique program identifier, which
probably is not specified in the VOD program metadata. [0058]Some of the values in the old
canonical data structure instance (containing the EPG metadata values) and the new
canonical data structure instance (containing the VOD program metadata values) may differ
even though the old and new canonical data structure instances pertain to the same program.
For example, one field of the canonical data structure might be a field that indicates the
source of the program. In one instance, the value of this field might indicate a cable media
provider or an over-the-air media provider, while in the other instance, the value of this field
might indicate a URL of a VOD service provider's server. Information 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  



that the par-ticular program to which the VOD progranì metadata pertains is actually the same

progratrr to which the particular canonical data structure instance perlains. 'I'he DVR may use

varkrus heuristics and comparison æchniques to atternpt to identify similarities between

programs. In one ernbodiment of the invcntion, if the quantified similarities between the

information in a canonical data structure instance and the inlbrmation in VOD prograrn

metadata exceed a specified threshold, then the DVR deems the canonical data structure

instance and the VOD progralìl metadata to perLain to the samc program.

t00561 In block 310, in response to determiníng that the VOD program netadata pertains

to the same program to which a particular canonical data structure instance already pertains,

the DVR creates and populates a new canonical data structure instance for the program to

which the VOD prograln metadata pertains. Based on similarities between information items

in the old canonical data structure instance and the VOD program metadata, the DVR

determines the types of the inlbrmation items in the VOD program metadata. For example, if
the old canonical data structure instance indicaæs a paficular episode title in an "episode

title" field, and if the VOD program metadata contains an information item that matches the

value of the "episode title" field, then the DVR may populate the 'oepisode title" field of the

new canonical data structure with that information itcm.

t00571 Additionally, in one embodiment of the invention, if the old canonical data

structure instance contains values for any fields whose values are not contained in the VOD

program metadata, then the DVR populates the corresponding fields of the new canonical

data structure instance with the values from the old canonical data structure instance. Thus,

using EPG metadata, the DVR may "complete" partially complete metadata received lrom a

VOD service pr<lvider. Among the values that the DVR rnay "carÍy over" into the new

canonical data structure instance is the unique program identifier, which probably is not

specified in the VOD program metadata.

t00581 Some of the values in the old canonical data structure instance (containing the EPG

metadata values) and the new canonical data structure instance (conøining the VOD program

metadata values) rnay differ cven though the old and new canonical data structure instances

pertain to the same program. For example, one field of the canonical data structure might be

a field that indicates the source of'the program. In one instance, the value of this field might

indicate a cable media provider or an over-thc-air media provider, while in the other instance,

the value of this field might indicate a URL of a VOD service provider's server. Inl'ormation

that does not pertain to VOD program content may be ornitted frorn the canonical data

structure instance that contains values for VOD program content. For example, under some

circurnstances, a canonical data structure instance for a VOD program rnight not contain

t5

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 instances that the DVR may use in the future to identify programs to which VOD
program metadata from other VOD service providers pertains. Thus, while in one embodiment
of the invention the DVR uses EPG metadata to identify and complete partially complete VOD
program metadata, in one embodiment of the invention, the DVR additionally or alternatively
uses details from one VOD service provider's metadata to identify and complete any partially
complete metadata from another VOD service provider. [0060] When a DVR user instructs the
DVR to present a list of program content that is available through the DVR, the DVR may
generate such a list based on the canonical data structure instances that the DVR has stored.
The list may contain references to both (a) programs that are scheduled for broadcast on
specified channels at specific dates and times and (b) programs that the DVR can download
and/or stream from a VOD service provider. Thus, programs from diverse media sources may
he presented to the DVR user as a single comprehensive list in a user interface. In order to
simplify the available program list, the DVR may optionally omit multiple references to the
same program if the same program is available from multiple different sources. The DVR may
determine that two programs are the same based on the unique program identifiers that am
stored in the canonical data structure instances for those programs. [0061] Additionally, in
response to a DVR user's request to search for programs that satisfy DVR user-specified
criteria (e.g., all programs that have a particular word in the title, or all programs in which a
particular actor appeals), the DVR may search for those programs by determining the set of
canonical data structure instances in which the values of the relevant fields (e.g., title, actor,
etc.) satisfy the DVR user-specified criteria. The DVR may 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
already indicates those attributes. Such attributes may be accorded a separate field  multiple
fields in the canonical data structure. [0065] In one embodiment of the invention, the DVR
provides a search feature whereby programs that have similar human agent-added attributes
(such as "dark hero") are presented to a DVR user as being programs that are related due to
their possession of those attributes. For example, a DVR user might instruct the DVR to
search for a program that has a particular title. In response to the DVR user's search request,
the DVR may return a list of programs (both traditionally broadcast and VOD provided) that
have the particular title. Additionally, the DVR may return a list of programs (including those
that do not have the particular title) that have human agent-added attributes that are the same
as or similar to those that are specified in the canonical data structure instances of the
programs that have the particular title. Such human agent-added attributes might be in
addition to those specified in any EPG metadata received from any EPO data provider. 



values peftaining to a channcl on which the program will be broadcasted, or a date or time at

which the program will be broadcasted, if the VOI) program is available from the VOI)

service provider at any time.

t00591 In block 3L2, the DVR stores thc new canonical data instance (created and

populated in block 3I0) on the DVR's persistent storage device. 'Ihus, the new canonical

data structure instance becomes part of the DVR's slorehouse of canonical data structure

instances that the DVR rnay use in the future to identify progranìs to which VOD program

metadata from other VOD service providers pertains. Thus, while in one embodiment of the

invention the DVR uses EPG metadata to identify an<i complete paÍially complete VOD

program metadata, in one embodirnent of the invention, the DVR additionally or alternatively

uses details from one VOD service provider's metadata to identify and complete any partially

cornplete metadata from another VOD service provider.

t00601 'When a DVR user instructs the DVR to present a list of program content that is

available through the DVR, the DVR nray gencrate such a list based on the canonical data

stxucturo instanccs that the DVR has stored. The list may contain references to both (a)

programs that are scheduled for broadcast on specilied channels at specific dates and times

and (b) programs that the DVR can download and/or stream from a VOD service provider.

'Itrus, programs frorn diverse media sources may be presented to the DVR user as a single

comprehensive list in a user interface. In order to simplify the available program list, the

DVR may optionally omit multiple refèrences to the salne prograrn if the samc program is

available from rnultþle different sourcos. The DVR may determine that two programs are

the same based on the unique program identifiers that are stored in the canonical data

structure instances for those prograns.

t00611 Additionally, in response to a DVR user's request to search for programs that

satisfy DVR user-specified criteria (e.g., all programs that have a particular word in fhe title,

or all programs in which a particular actor appears), the DVR rnay search for those prograrns

by determining the set of canonical data sfiucture instances in which the values of the

relevant fields (e.g., title, actor, etc.) satisfy the DVR user-specified criteria. The DVR may

prescnt a list of criteria-mâtching 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 ordcr to sirnplify the criteria-matching program list, the DVR

may optionally omit rnultiple references to the same progran-r if the sarne prograrìr is available

from multiple different sources.

t00621 Although certain sæps of the technique described above are described as being

performed by a DVR, in alternativc embodiments of the invention, one or more of the steps
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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 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
may be performed on behalf of the DVR by some mechanism that is external to the DVR. For
example, a server that is external from the DVR, and with which the DVR communicates via
the Internet, may mediate communications between the DVR and the EPG data provider and
the VOD service providers. The server may intercept metadata from the EPG data provider
and the VOD service providers. The server may generate, populate, and store canonical data
structure instances in the manner described above, thereby sparing the DVR from performing
these tasks. In one embodiment of the invention, when a DVR user instructs a DVR to
perform a search for programs that match specified criteria, the DVR instructs the server to
perform this search on behalf of the DVR. The DVR may then present, to the DVR user,
search results that the DVR receives from the server. 10063] As is discussed above, in one
embodiment of the invention, a DVR (or server or mechanism acting on behalf of the DVR)
generates canonical data structure instances for programs that are at least partially identified
within VOD program metadata from VOD service providers. As is discussed above, in one
embodiment of the invention, EPCi metadata from an EPG data provider, and/or other VOD
program metadata (from other VOD service providers) is used to "fill in" and complete details
that might be omitted from partial metadata received from a VOD service provider.
Additionally or alternatively, in one embodiment of the invention, additional media-correlative
information that is present within an existing canonical data structure instance is similarly
added to the canonical data structure instances generated for programs to which VOD
program metadata pertains. [0064]Before or after a canonical data structure instance is stored
on a DVR (or at another 



already indicates those attributcs. Such attributes may be accorded a separate field or

rnultiple lields in the canonical data slructure.

100651 In one embcxlilnent of the invention, the DVR provides a search featurc whcrcby

programs that have silnilar human agent-addcd attributes (such as "dark hero") are presented

to a DVR user as being programs that are related due to their possession of those atLributes.

F'or example, a DVR user might instruct the DVR to search fbr a prograrn that has a parlicular

title. In response to the DVll userns search request, the DVR may return a list of programs

(both traditionally broadcast and VOD provided) that have the particular title. Additionally,

the DVR mây retum a list of programs (including those that do not have the particular title)

that have human agent-added attributes that are the sarne as or similar to those that are

specified in the canonical data structure instances of the programs that have the pafl.icular

title. Such human agent-added attributes might be in addition to those specilied in any EPG

metadata received from any EPG data provider.

4.O IMPLEMENTATIONMECHANISMS-I{ARDWAREOVERVII]W

t00661 FIG. 4 is a block diagram that illustrates a cornputer systerl 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 systen 400 also includes a rnain

memory 406, such as a random access rnemory ("RAM") or other dynamic storagc device,

coupled to bus 402for storing infonnation and inshuctions to be executed by processor 404.

Main memory 406 also may be used for storing temporary variables or other intermediate

inf<rnnation during execution of instructions to be executed by processor 404. Computcr

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 mâgnetic <Iisk or optical disk, is provided and coupled to bus

402 tor storing infbrmation and instructions.

t00671 Cornputer systern 400 rnay be coupled via bus 4O2 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

inf'ormation and cornmand selections to processor 4O4. Another type of user input device is

cursor control 416, such as a lnouse, trackball, stylus, or cursor direction keys f'or

communicating direction inl'onnation and cornmand selections to plocessor 404 and for

controlling cursor movenrent on display 412. 'fhis input device typically has two degrees of
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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 that indicates that the particular program features a "dark hem." 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 hem," 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
freedom in two axes, a first axis (e.g., x) and a second axis (e.g., y), that allows the device to
specify positions in a plane. [0068]The invention is related to the use of computer system 400
for selecting a frame of a multi-frame video program for display in accordance with a selected
trick play mode of a DVR. According to one embodiment of the invention, selecting a frame of
a multi-frame video program for display in accordance with a selected trick play mode of a
DVR is provided by computer system 400 in response to processor 404 executing one or
more sequences of one or more instructions contained in main memory 406. Such instructions
may be read into main memory 406 from another computer-readable medium, such as
storage device 410. Execution of the sequences of instructions contained in main memory
406 causes processor 404 to perform the process steps described herein. In alternative
embodiments, hard-wired circuitry may be used in place of or in combination with software
instructions 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 



may be perfoflned on behalf of the DVR by some mechanism that is external to the DVR.

For example, a server that is external from the I)VR, an<J with which the DVR cornlnunicates

via the Internet, may mediate cornrnunications between the DVR and the EPG data providcr

and the VOD service providers. Thc server may intercept metadata from the EPG data

provider and the VOD service providers. The server may generate, populate, and store

canonical data structure instances in the lnanner described above, thereby sparing the DVR

from perlbrming these tasks. In one embodiment of the invention, when a DVR user

instructs a DVR to perform a search for programs that match specified criteria, the DVR

instructs the server to perform this search on behalf of the DVR. The DVR may then present,

to the I)VR user, search results that the DVR receives fiom the server.

t00631 As is discussed above, in one cmbodiment of the invention, a DVR (or server or

lnechanisrn acting on behalf of the DVR) generates canonical data strucf.ure instances 1'or

ptogrâms that are at least partially identilìed within VOD program mctadata from VOD

service providers. As is discussed above, in one embodiment of the invention, EPG metadata

froln an EPG data provider, and/or other VOD program metadata (from other VOI) service

providers) is used to "fill in" and complete details that rnight be omitted frorn partial

metadata received fiom a VOD service provider. Additionally or altematively, in one

elnbodiment of the invention, additional media-correlative information that is present within

an existing canonical data structure instance is similarly added to the canonical data structure

instances generated f<rr programs to which VOD program lnetadata pertains.

t00641 Ilefore or after a canonical data structure instance is stored on a DVR (or at another

server), a human agent may enhance the information in the canonical data structure instance

by adding, to that instance, inlbnnation that indicates a correlation between that instance's

program and one or rnore other instance's programs. For example, if a particular program

features a "dark hero" (a protagonist whose actions might be considered t<l be less than

righteous), then a human agent might add, to the canonical data structure for that instance,

information that indicates that the particular prograll features a "dark hero." When the same

program becornes available from a VOD service provider, the infonlation that indicates that

the particular program features a "dark hero" will also be copied into the canonical daûa

stïucture instance for the program made available from the VOD servicc providcr, 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 embocliment of the invention, the

new canonical data structure instance fbr that prograln will automatically include those

attributes as long as an existing canonical data structure instance for the same program
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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 detector can receive the data carried in the infrared signal and appropriate
circuitry can place the data on bus 402. Bus 402 carries the data to main memory 406, from
which processor 404 retrieves and executes the instructions. The instructions received by
main memory 406 may optionally be stored on storage device 410 either before or the
execution by processor 404. [0072]Computer system 400 also includes a communication
interface 418 coupled to bus 402. Communication interface 418 provides a two-way 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 



frcedom in two axes, a first axis (e.g., x) and a second axis (e.g., y), that allows the device to

specify positions in a plane.

t0068] Thc invention is related to the use of computer system 400 for selecting a frame of

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

DVR. According to one embodirnent of the invcntion, selecting a frame of a multi-frame

video program for display in accordance with a selected trick play mode of a DVR is

provided by computer system 400 in response to processor 404 executing one or lttore

sequences of one or rnore instructions contained in main mernory 406. Such instructions may

be read into main tnernory 406 from another computer-readable medium, such as storage

device 410. Execution of the sequences of instructions contained in rnain mernory 406

causes processor 404 to perform the process steps described herein. In alternative

embodiments, hard-wired circuitry may be used in place of or in combination with software

instructions to implement the invention. Thus, embodirnents of the invention are not limited

to any specilìc combination of hardware circuitry and softwarc.

t0069] 'lhe terln "computer-readable medium" as used herein refers to any medium that

participates in providing instructions to processor 404 fbr execution. Such a medium may

take many fbrms, including but not lirnited to, non-volatile mcdia, volatile media, and

transmission media. Non-volatile media includes, for example, optical or magnetic disks,

such as storage device 410. Votatile media includes dynamic memory, such as main memory

406. Transrnission media includes coaxial cables, copper wire and fiber optics, including the

wires that comprise bus 402. Transmission media can also take lhe ftrtm of acoustic <lr light

waves, such as those generated during radio wave and inliared data colulnunications.

t00701 Oommon lbrms 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, pâpertape, any other physical rnedium with patterns of holes, a

RAM, a PROM, ancl EPROM, a FLASH-EPROM, or any other memory chip or cartridge.

100711 Various forms of computer readable media may be involved in carrying one or

more sequences of one or more instructions to processor 4O4 for execution. lìor example, the

instructions may initially be carried on a magnetic disk of a rernote computer. The remote

conìputer can load the instructions into its dynarnic 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 canied in the infrared signal and appropriate

circuitry can place the data on bus 402. Bus 402 caries the data to main lnellìory 406, frorn

which processor 404 retrieves and executes the instructions. The instructions received by
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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 scope of the  invention. The specification and drawings are, accordingly, to
be regarded in an illustrative rather than a restrictive sense. [0077]For example, although
some embodiments of the invention discussed above relate to using correlated metadata in
order to present lists of programs that contains both VOD and non-VOD programs, additional
embodiments of the invention include embodiments whereby such correlated metadata is also
used to schedule recordings of non-VOD programs and/or bookmark VOD programs (possibly
for later acquisition by the DVR and/or viewing by the DVR user). For example, based on a
DVR user's activity relative to one or more VOID 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.  CLAIMS 



rnain lneltìory 406 lnay optionally be stored on storage device 410 either before or after

execution by processor 404.

lOO72l Computer system 400 also includes a comrnunication interface 418 coupled to bus

402. Communication interfacc 418 provides a two-way data communication coupling to a

nctwork link 420 that is connected to a local network 422, lìor exarnple, comrnunication

interface 418 may be an integrated services digital network ("ISDN") card or a modem to

pr<lvide a data comlnunication connection to a corresponding type of telephone line. As

another cxample, communication interface 418 may be a local area net\work ("LAN") card to

provide a data comrnunication connection to a compatible LAN. Wireless links may also be

implemented. In any such implementation, colmnunication interface 418 sends and receives

electrical, electromagnetic or optical signals that carry digital data streams tepresenting

various typcs of infonnation.

100731 Network link 420 typically provides data comlnunication through one or rnore

networks to other data devices. For cxamplc, network link 420 may provide a connection

through local network 422 to a host computer 424 or to dâta equipment operated by an

Internet Service Provider ("ISP") 426. ISP 426 in tum provides data colnrnunication services

through the world wide packet data cornmunication network now commonly referred to as

the "Internef' 428. I-ocal network 422 and Intemet 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.

100741 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 exarnple, a server 430 might transmit a requested code for an application program

through lnternet 428, ISP 426,ltlcal network 422 and communication inlerface 418.

t00751 The received code may be executed by processor 404 as it is received, and/or

stored in sf.orage 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 EXT'ENSTONS AND ALTERNATIVES

t0076] In the foregoing specification, the invention has been described with refèrence 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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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 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-ondemand
(VOD) content provider.  



invention. The specification and drawings are, accordingly, to be regarded in an illustrative

rather than a restrictive sense.

100771 For example, although some embodiments of the ilvention discussed above relate

to using correlated metadata in order to present lists of programs that contains both VOD and

non-VOD prograrns, additional embodiments of the invention include embodiments whereby

such correlated metâdata is also used to schedule recordings of non-VOD programs and/or

bookmark VOD programs (possibly for later acquisition by the DVR and/or viewing by the

DVR user). For example, based on a DVR user's activity relative to one or more VOf)

programs, the DVR may automaticatly 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 bookrnark (to draw the user's attention

to) one or more VOD programs based on based on rnetadata 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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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. 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.  8.
The method of Claim 6, further comprising: 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. 



CLAIMS

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 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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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 (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
particular source.  11. The method of Claim 1, 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. 



3. The method of Claim l, wherein the first metadata pertains to content that is available

fi'om a first video-on-demand (VOD) content provider and wherein the second metadata

peftains to content that is available from a second VOD content provider that differs

from the first VOD content provider.

The method of Claim 1, wherein the device is a digital video recorder (DVR).

The method of Claim l, wherein the particular type is at least one of: title, actor, and

genre.

The method of Claim l, fufther 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, whercin the candidate items of information that are indicated

to be of a type of the one or more types include the item of infonnation in the second metadata.

4.

5.

6.
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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 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 mctadata, 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. 



8. The method of Claim 6, further comprising:

determining a related program, metadata associated with the related prograln 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.

9 . The method of Claim I , 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 I , wherein the second metadafa 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 (c) are not specified in the second metadata;

in response to determining the one or rnore 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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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.  18. The non-transitory computer-readable medium of Claim 13,
wherein the steps further comprise: 



I l. The method of Claim l, wherein the second metadata peftains to content that is

scheduled to be broadcast on a specified channel at a specified time, and wherein the

first metadata peftains to content that a DVR can obtain at any time.

12. The method of Claim l, fufther comprising at least one of: (a) basing a scheduling of a

recording of a non-VOD program based at least in paft on past user activity relative to a

VOD prograrn, or (b) basing a bookmarking of a VOD program based at least in part on

past user activity relative to a non-VOD program.

l3. 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

paficular 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 infonnation in the second metadata is of the parlicular 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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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 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.  22. 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 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.

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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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 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. 



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 infotmation.

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 mefadata.

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 meclium 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. The non-transitory computer-readable medium of Clairn 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 , detetmining 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.

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 pefiains to content that a DVR can obtain

at any time.

24. The non-transitory computer-readable medium of Claim 13, fuÍher 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 bookrnarking of a

VOD program based at least in part on past user activity relative to a non-VOD

program.

28


