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METHODS AND APPARATUS FOR SELECTING AND PUSHING
CUSTOMIZED ELECTRONIC MEDIA CONTENT

TECHNICAL FIELD

[0001] This disclosure relates generally to media distribution and, more
particularly, to methods and apparatus for selecting and pushing customized

electronic media content.

BACKGROUND

[0002] Using the Internet to distribute electronic media content to consumers
continues to grow in importance, but in some instances data delivery throughput
detracts from the user experience. For instance, limited data throughput may cause a
waiting period for a user after a piece of electronic media is demanded. For example,
a user may experience one or more buffering “freezes” during playback of electronic
media when different portions of a demanded piece of electronic media content are
downloaded in parallel and playback begins before the entire piece of electronic
media content is downloaded. In other words, playback may temporarily stop (i.e.,
temporarily freeze) if the speed of the playback outpaces that of the download.
Alternatively, a user may be compelled to wait before playback while an entire
demanded piece of electronic media is downloaded. While the latter approach avoids
playback freeze, it requires a longer time between a request for the electronic media
and playback of the electronic media. In each of the above examples, the user’s
experience of both the demanded content and the Internet data delivery system is

impaired.

[0003] The increasing data rates of broadband wide-area networks have enabled
users to access television programming using Internet protocol television (IPTV)
services. However, when available bandwidth of the broadband wide-area network is
limited, the user experience may be negatively impacted by delivery delay and/or
playback freezing, as explained above. The situation in the IPTV context is further
complicated by the fact that devices of widely varying capabilities may be used for
IPTV playback. For example, these devices and/or the communication networks that

deliver data to these devices may differ in bandwidth.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 is a schematic illustration of an example electronic media delivery

system.
[0005] FIG. 2 is a schematic illustration of an example content selector.

[0006] FIG. 3 illustrates an example user data structure, which may be accessed by

the example content selector of FIG. 2.

[0007] FIG. 4 illustrates an example table in the example user data structure of

FIG. 3.

[0008] FIG. 5 illustrates an example content data structure, which may be accessed

by the example content selector FIG. 2.

[0009] FIG. 6 is a flow chart representation of example machine accessible

instructions that may be executed to implement the content selector of FIG. 2.

[0010] FIG. 7 is a flow chart representation of example machine accessible

instructions, which may be executed to compile a user data structure.

[0011] FIG. 8 is a flow chart representation of example machine accessible

instructions that may be executed to compile a content data structure.

[0012] FIG. 9is a flow chart representation of example machine accessible
instructions that may be executed to select one or more pieces of electronic media

content.

[0013] FIG. 10 is a flow chart representation of example machine accessible
instructions, which may be executed to push one or more pieces of electronic media

content to a user device.

[0014] FIG. 11 is a schematic illustration of an example processing system that
may be used to execute the machine executable instruction of FIGS. 5-8 and/or 9 to

implement the example content selector of FIG. 2.
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DETAILED DESCRIPTION

[0015] An example electronic media delivery system 100 to provide electronic
media content (e.g., IPTV content, electronic audio content, streaming video content,
etc.) is illustrated in FIG. 1. The example system 100 of FIG. 1 is shown integrated in
a low to medium bandwidth system that, absent corrective measures, exhibits
playback freeze and/or delivery delay as explained above. To avoid such adverse user
experiences, the example system 100 of FIG. 1 is structured to automatically select
electronic media content for one or more users based on one or more criteria, to
determine the storage capabilities of the user device(s) associated with the one or
more users, and to automatically download (i.e., push or preload) at least a portion of
the selected content to the one or more user devices associated with the respective
users. The portion of the selected content downloaded to the one or more users is
selected based on the storage capacit(ies) of the one or more user device(s). Because
the content is preloaded prior to a request for the content from the user, the content is
immediately available to the user when it is requested, and the issues of playback

freeze and playback delay are avoided for that content.

[0016] The example electronic media content selected and pushed to the user(s) can
include one or more types of content formats (e.g., video, audio, multimedia, etc.)
using any known or future compression and/or coding approaches (e.g., MPEG-1,
MPEG-2, H.264, etc.). The electronic media content may include any type of content
(e.g., sports programming, weather programming, news broadcasts, movie broadcasts,
local interest information, advertising, etc.). The user devices may be any type of
electronic device capable of receiving electronic media content such as televisions,
television set-top-boxes, mobile set-top-boxes, personal computers (e.g., x86
compatible, Apple® compatible), mobile phones, wireless communicators (e.g.,
personal digital assistants), portable media players (e.g., mobile video players,

portable MP3 players), and/or kiosks.

[0017] The example electronic media delivery system 100 of FIG. 1 automatically
selects and/or pushes electronic media content to one or more user devices based on
one or more criteria or selection factors. For example, electronic media content may

be selected based on a current geographic location of the user, a future geographic



WO 2008/033598 PCT/US2007/072237

location of the user, prior behavior of a user (e.g., historical Internet searches, media
downloads, etc.), a demographic characteristic (e.g., age, income, ethnic origin, etc.)
of the user, and/or a psychographic characteristic (e.g., attitudes, political affiliations,
aspirations, etc.) of the user. After identifying content of interest to the user(s), the
example system 100 of FIG. 1 selects at least a first portion of the identified content
to be downloaded to the user(s) based on one or more technical capabilities (e.g.,
storage capacity) of the user device(s) and then downloads that portion of the
identified content. The system 100 may download one or more additional portions of
the identified content at a later time. These subsequent download(s) can over-write the
prior portion(s) of the content pushed to the user device(s), under the assumption that
the prior content was not of interest or is no longer of interest to the user. The
subsequent download(s) can occur at periodic intervals (e.g., once per day, once every

12 hours, etc.) or can occur in response to a request from a user.

[0018] The example electronic media delivery system 100 of FIG. 1 is particularly
useful for selecting and pushing electronic media content to geographically mobile
users. For example, a user intending to travel or currently traveling may desire to
receive content that is individualized to the user’s geographic destination.
Alternatively or additionally, the user may desire content that is lengthy in duration of
playback for consumption on a transportable media player during travel (e.g., while
on a plane, train, etc). As another example, a traveling user may desire content such as
news broadcasts or local advertisements for the user’s future geographic destination to
be downloaded to a mobile device associated with the traveling user prior to the user
reaching the future geographic destination. Such pre-loading of individualized content
avoids playback freeze and/or download delays by ensuring content of interest is

available for consumption prior to the desired consumption time.

[0019] Turning to FIG. 1, the example electronic media delivery system 100
includes a plurality of media sources 102. The media sources 102 are connected to a
broadband network 104 that communicates data to one or more users 140-146 based
on one or more protocols. The example media sources 102 depicted in the example
electronic media delivery system 100 of FIG. 1 include a satellite broadcast source

110, a scheduled media source 112 that may deliver media content via one or more
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channels (e.g., an IPTV source), and a media on-demand source 114 that may deliver
media content in response to a user request (i.e., demand for the media content).
Although the example electronic media delivery system 100 of FIG. 1 is illustratively
shown with a single network, the example network 104 may be implemented by one
or more networks (e.g., a local-area network, a wide-area network, a metropolitan-
area network, the Internet, a digital subscriber line (DSL) network, a cable network, a
power line network, a wireless communication network, a wireless mobile phone
network, a Wi-Fi network, and/or a satellite network.). Further, although the network
104 is referred to as “broadband”, it may provide any level of bandwidth to any
number of users. In the illustrated example the network 104 is meant to represent any
network or collection of networks that could suffer from playback freeze or any other
undesirable playback delays. Thus, in this context, the broadband network 104 may be
implemented by one or more networks that provide low to medium levels of
bandwidth, and/or one or more very-high bandwidth networks that service one or

more low to medium networks and/or one or more low to medium bandwidth devices.

[0020] The example media delivery system 100 of FIG. 1 includes an example
switch 106 to transfer electronic data between a particular client and server. The
example switch 106 is capable of a plurality of operations. For instance, the example
switch 106 can cause electronic data to be sent to or from a client and/or server via the
network 104. Although only one example switch 106 is shown in FIG. 1, the example
media delivery system 100 of FIG. 1 is implemented with a plurality of switches,
some of which may perform operations different from others (e.g., media source

selector switches, network selector switches, routers, etc).

[0021] In the example electronic media delivery system 100 of FIG. 1, the example
user 140 has a plurality of example devices 116-122. Similar to the example user 140,
the example users 142-146 within the example electronic media delivery system 100
may have one or more respectively associated devices (not shown). The example
devices 116-122 associated with the example user 140 include a television set-top-box
116, a personal computer 118, a personal digital assistant and/or MP3 player 122,
and/or a cell phone 120, but one or more additional or alternative devices (e.g., a

mobile set-top-box, a mobile video player, a portable MP3 player, kiosks, etc.) may
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be associated with the example user 140 and/or with any of the other users 142-146.
Some or all of the example user devices 116-122 can transfer content stored on the
user device to a second device for playback of the stored content. For example, a
mobile set-top-box (e.g., cell phone 120) can be implemented to display stored

content on a television or computer monitor.

[0022] The example devices 116-122 of FIG. 1 vary in attributes. For example, the
devices 116-122 may vary in one or more performance attributes (e.g., storage
capacity, processing speed, and/or data storage access latency). The devices 116-122
may also vary in attributes due to their association with different communication
networks within the example electronic media delivery system 100. For example, the
set-top-box 116 may connect to the broadband network 104 via a digital subscriber
line, and the personal digital assistant 122 may connect to the broadband network 104
via a wireless connection. The digital subscriber line and the wireless connection may
vary in throughput, and thus the effective bandwidths to the set-top-box 116 and
personal digital assistant 122 may likewise vary. For instance, the bandwidth of the
set-top-box 116 may be much higher than the bandwidth of the personal digital
assistant 122.

[0023] In the example electronic media delivery system 100 of FIG. 1, each of the
example user devices 116-122 of the example user 140 has one or more identifiers to
distinguish the respective example user devices 116-122 from one another and from
other devices, thereby enabling one-to-one communication. For example, each device
may be assigned a unique alpha-numeric identifier (e.g., a byte address, an Internet
Protocol (IP) Address, a Mobile Identification Number, etc.). The plurality of
identifiers respectively associated with the devices of a particular example user 140-
146 can be identified in a single data record as explained below. The single record

may comprise, for example, a user name, user number, and/or other unique identifier.

[0024] The example electronic media delivery system 100 of FIG. 1 includes a
plurality of middleware devices 108, which provide tools to administer and distribute
electronic data within the example electronic media delivery system 100. The
example middleware devices 108 of FIG. 1 are implemented by one or more servers

such as, for example, application servers, database servers, file servers, etc.
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Additionally, the example middleware devices 108 of FIG. 1 contain a variety of
databases such as, for example, mainframe databases, client-server databases, and/or
any other electronic store of data supported on any memory device (e.g., removable
media disk drives, hard disk drives, network drives). The middleware devices 108 of
FIG. 1 are shown within the broadband network 104 and implement a plurality of
nodes within the example broadband network 104. The plurality of nodes can be
centralized within an example national headend of the example broadband network
104 or geographically dispersed throughout the example broadband network 104. One
or more of the example middleware devices 108 of FIG. 1 are configured as an
example content selector 108 to select and/or push one or more pieces of electronic

media content to one or more user devices 116-122.

[0025] FIG. 2 depicts an example content selector 108 from FIG. 1 in greater detail.
The example content selector 108 of FIG. 2 includes an example user database 202 to
store user data structures, an example content database 204 to store content data
structures, an example content matcher 206 to compare entries in the user data
structures to entries in the content data structures to select media content for pushing
to users, a content pusher 208 to push some or all of the media content selected by the
content matcher 206, a variable buffer 210 to store some or all of the media content
selected by the content matcher 206, and an interface circuit 212. The example user
database 202, the example content database 204, the example content matcher 206,
the content pusher 208, the variable buffer 210, and the interface circuit 212 of the
illustrated example are configured to communicate via a common communication
interface 218, which may employ common applications, protocols, networks, and/or
hardware. In the example of FIG. 2, the example interface 212 provides hardware
and/or software such as, for example, a data link layer of a wired Ethernet or any
other suitable physical connection, to enable the content selector 108 to communicate
via any current or future standard for communicating electronic data with one or more
input devices 214 and/or output devices 216. The example input devices 214 and/or
the output devices 216 of FIG. 2 may be, for example, the example media sources 102

and/or the example user devices 116-122 of FIG. 1.



WO 2008/033598 PCT/US2007/072237

[0026] The example user database 202 of the example content selector 108 of FIG.
2 stores a plurality of user data structures. Each of the user data structures associates a
particular user (e.g., the example user 140 of FIG. 1) with one or more data objects
representative of characteristics of the particular user. In the illustrated example, the
data objects within the example user database 202 textually describe one or more
characteristics of a particular user. Persons of ordinary skill in the art will understand
that such textual descriptions can alternatively or additionally be implemented by
codes and/or other designations. The user data structures may be implemented using,
for example, a look-up table, a relational database, or any other suitable structure for
storing data. The example user database 202 may comprise a removable a media disk
drive, a hard disk drive, a network drive, and/or any other suitable storage device. The
characteristics represented as data objects in the example user data structure may
include, for example, a current geographic location associated with a particular user, a
history of website information demanded by a particular user (e.g., a log of uniform
resource locators (“URLs”) from a browser, a log of data from a browser, etc.), a
history of web search values associated with a particular user, demographic
characteristics of a particular user, and/or psychographic characteristics of a particular
user. Additionally, the data objects in the example user data structure may include the
device identifiers associated with a user device, a storage capacity of the user device,
a media content compatibility of the user device, a current geographic location of the
user device, performance attributes of the user device, performance attributes of the

network associated with the user device, etc.

[0027] To acquire additional data objects for a particular user (e.g., the example
user 140 of FIG. 1), the example user database 202 employs the example interface
circuit 212 to communicate through a common network (e.g., the example broadband
network 104 of FIG. 1) with one or more input devices 216 associated with that
particular user. For example, data objects associated with a current or future
geographic location (e.g., city name, airplane flight number, travel itinerary, etc.)
which can be used to predict a future geographic location of the user during a given
period of time may exist within an electronic calendar. One or more of the input
devices 216 (e.g., user devices 116-122) may include or be associated with such an

electronic calendar (e.g., client calendar software, client-server calendar software,

-8-
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etc.). Alternatively or additionally, one or more of the input devices 216 may be
implemented by an application server (e.g., an email server, an exchange server, etc.),
which operates client-server software and stores such an electronic calendar for a
particular user (the calendar and user may be identified, for instance, by one or more
user identifiers (e.g., a username and/or password, etc.)). Therefore, to enable
identification of current and/or future geographic locations of a user, the example user
database 202 of the illustrated example interacts with the input device(s) 216 to create
and/or populate data objects with data polled from the electronic calendar for a

corresponding user.

[0028] The example interface circuit 212 of FIG. 2 enables users to access one or
more designated data structures within the example user database 202. To this end,
the example user database 202 of FIG. 2 includes one or more example authentication
mechanisms and/or protocols to authenticate a particular user seeking to access the
example user database 202. Example mechanism(s) and/or protocol(s) that can be
employed by the example user database 202 include requiring entry of a unique
identifier and password associated with a particular data structure, and/or using a user
device having an electronic identifier uniquely associated with that data structure or
the user associated with that data structure. After authenticating the example user, the
example user database 202 of FIG. 2 enables the authenticated user to provide, delete,
and/or change one or more data objects representative of one or more characteristics
within the example user database 202 to customize the user data structure. For
example, a user may enter a location (e.g., a network address) and/or access
permissions (e.g., an associated username and/or password) in the example user data
structure 202 to enable the content selector 108 to automatically access and/or poll the
user’s electronic calendar for data relevant to identifying and/or predicting current

and/or future geographic locations of the user.

[0029] FIG. 3 depicts an example user data structure 300 stored in the example user
database 202 of FIG. 2. The example user data structure 300 of FIG. 3 contains a
number of tables. In particular, the user data structure 300 of FIG. 3 includes an
example user table 302, an example user device table 304, a future geographic

location table 306, and a weighted characteristics table 308. Each table includes one



WO 2008/033598 PCT/US2007/072237

or more field(s) to store one or more data objects. The tables may be implemented in
any desired manner. For example, the tables may include tags to offset the fields (e.g.,

an XML Information Set, etc.).

[0030] The example user table 302 of FIG. 3 includes a user identifier field 312, a
street address field 314, and a date-of-birth field 316. For an example user, such as the
example user 140 of FIG. 1, the example user table 302 holds a user identifier such as
“johndoe” in the user identifier field 312, a physical address such as “123 Main St
Dallas Texas” in the street address field 314, and a date such as “01011950” in the
date-of-birth field 316.

[0031] In the illustrated example, the example user “johndoe” has a first example
user device (e.g., the personal digital assistant 122 of FIG. 1). Thus, the example data
structure 300 of FIG. 3 includes an example user device table 304 representative of
that device. The example user device table 304 of FIG. 3 contains a device identifier
for the first user device such as “johndoe122” in the device identifier field 318, a
value representation of the user device storage capacity such as “512 MB” in the
storage capacity field 320, a value representative of the content formats compatible
with the user device such as “MWAT” (e.g., MPEG, WMV, AVI, TXT) in the media
compatibilities field 322, and a value representative of upper and lower expected
storage latencies of the user device “0.7/1.5 ms” in the storage access latency field
324. Additionally, in the example of FIG. 3, the user “johndoe” has a second example
user device (e.g., the television set-top-box 116 of FIG. 1). Thus, the example data
structure 300 of FIG. 3 includes a second table (not shown, but identical to table 304)
that contains a second device identifier for the second user device such as
“johndoe116” in a device identifier field, a value representation of the second user
device storage capacity such as “4096 MB” in the storage capacity field, a value
representative of the content formats compatible with the second user device such as
“MT” (e.g., MPEG, TXT) in the media compatibilities field, and a value
representative of an upper and lower expected storage latencies of the second user

device “0.7/1.5 ms” in the storage access latency field.

[0032] For the purpose of tracking the geographic location of the user, the example

data structure 300 of FIG. 3 also includes a future geographic location table 306. In

-10 -
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the example of FIG. 3, the future geographic location table 306 includes a trip
identifier field 328, a starting date and time field 330, a returning date and time field
332, a geographic location field 334, and a commute time duration field 336. In the
illustrated example, the future geographic location table 306 includes a trip identifier
such as “johndoel” in the trip identifier field 328, a date such as “02022020” in the
starting date and time field 330, a second date such as “02052020” in the returning
date and time field 332, a physical location such as “Austin” in the geographic
location field 334, and a value representation of time (e.g., hours) such as “02:30” in

the commute time duration field 336.

[0033] The user data structure 300 may include additional or alternative fields to
those shown in FIG. 3. For example, it may includes one or more fields to store a list
of search terms recently used by a user to perform an Internet search, to store a list of
media titles recently requested by the user, to store a list of URLSs recently visited by
the user, to store a list of actors in content historically viewed by the user, to store a
list of hobbies or special interests of the user, etc. Some or all of these fields may
contain data to facilitate keyword searching for media content of interest to the

corresponding user

[0034] The example user data structure 300 of FIG. 3 also includes a weighted
characteristics table 308, which includes a user identifier field 338, a characteristic
parameter field 340, and a characteristic parameter weighting field 342. The
characteristic parameter field 340 contains a data object that abstracts one or more
fields 312-336 within the example data structure 300 to create one or more
characteristic parameters (e.g., one or more values corresponding to one or more
characteristics of a particular user that can be matched against data representative of
attributes of electronic media content). The characteristic parameters may include data
that is a one-to-one abstraction of a respective field in the user data structure 300 (e.g.,
an age with the birth date field 316) and/or may include data that is a one-to-many
abstraction of a plurality of fields in the user data structure 300 (e.g., a future
geographic location with the starting date and time field 330, the returning date and
time field 332, the geographic location field 334, and the commute time duration field

336). In the example data structure 300 of FIG. 2, the characteristic parameter is a

-11 -
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pointer to certain data objects describing certain characteristics of a particular user
that will be used for content matching for that user, for example, a pointer to one or
more field(s) 312-336 of FIG. 3. The characteristic parameter weighting field 342 of

the illustrated example contains weighting variables (u, ), which are one or more

quantifiable weighting value assigned to one or more characteristic parameters (i)
associated with a user or media content attribute. In the illustrated example, the

weighting variable (u,) is a set of quantifiable weighting values assigned to respective

characteristic parameters or to respective media content attributes for use in

identifying media content of interest to the corresponding user.

[0035] As previously discussed, the example interface circuit 212 enables users to
access one or more designated data structures and/or portions of data structures stored
within the example user database 202. For example, after being authenticated, the
authenticated user can change one or more of the characteristic parameters and/or one
or more of the weighting variables within the example user database 202. For
example, the authenticated user may increase the value of a first weighting variable
associated with a first characteristic parameter and decrease the value of a second
weighting variable associated with a second characteristic parameter. As a result of
these changes to the values of the first and second weighting variables, the weight
assigned to the first characteristic parameter is increased and the weight assigned to
the second characteristic parameter is decreased during subsequent attempts to match
content to users. Similarly, the authenticated user can add a new characteristic
parameter with a new weighting variable in the example weighted characteristics table
308, or remove an existing characteristic parameter and/or an existing weighting

variable from the example weighted characteristics table 308.

[0036] FIG. 4 illustrates the example weighted characteristic table 308 of FIG. 3 in
more detail for the example user “johndoe”. In the example of FIG. 4, the weighted
characteristic table 308 holds a first record 400, a second record 402, and a third
record 404. The first record 400 contains the user identifier “johndoe” in the user
identifier field 338, a first characteristic parameter “age” (1) in the characteristic

parameter field 340, and a weighting variable having a value of “20” (i.e., u, :=20) in

the parameter weighting field 342. The second record 402 contains the user identifier

-12 -
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“johndoe” in the user identifier field 338, a second characteristic parameter “current
geographic location” (2) in the characteristic parameter field 340, and a second
weighting variable having a value of “20” (i.e., u, := 20 ) in the parameter weighting

field 342. The third record 404 contains the user identifier “johndoe” in the user
identifier field 338, a third characteristic parameter “future geographic location” (3),

and a third weighting variable with a value of “60” (i.e., u, := 60 ) in the parameter

weighting field 342. In the illustrated example, the weighting variables may be
expressed in vectorized form, where a set of weighting variables (e.g., the weighting
variables associated with a single user) form a weighting vector (U ) and each

weighting variable is a vector element (u, ) (i.e., U :=(u,),). For instance, in the

example of FIG. 3, a weighting vector for the example user “johndoe" may be

expressed as U, :=(20,20,60) where each vector element is normalized such that the

sum of the vector elements in the weighting vector is one hundred.

[0037] As mentioned above, the example content database 204 of the example
content selector 108 of FIG. 2 stores a plurality of content data structures. Each of the
content data structures associates a particular piece of electronic media content with
metadata about that piece of electronic media content. The metadata describe
particular features/attributes of the corresponding piece of electronic media content to
aid in the matching electronic media content to users interested in the same. The
metadata in the content data structures may include an address (e.g., a geographic
address, a byte address, etc.) of a media source, a textual subject description (e.g.,
movie title, genre, starring actors, parental guidance ratings (e.g., TV14, PG-13, etc.),
audience ratings, demographic classifications, psychographics classifications,
geographic affiliations, etc.) of the piece of electronic media content, a size
description of the piece of electronic media content (e.g., bit rate, length, storage size,
etc.), a format specification (e.g., MP3, AVI, WMV, MPEQG, etc.) of the example
piece of electronic media content. Additionally or alternatively, the metadata in the
content data structure may include intellectual property rights information (e.g.,
owners, agents, permitted usage domains, distribution restrictions) and/or pricing

information.
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[0038] The content data structures may be implemented using a look-up table, a
relational database, or any other suitable structure for storing data. The content
database 204 may comprise a removable media disk drive, a hard disk drive, a
network drive, and/or any other suitable storage device. The content database 204 can
be populated by interacting with one or more input devices 216 such as database
servers, webpage servers, etc. that store metadata about electronic media content via
the interface circuit 212. Further, the characteristic parameters of the user data
structures discussed above may be logically linked with one or more fields in the
content data structure, and/or stored in a string format (e.g., characters, words,
phrases) to provide character matching between the data objects in the user data

structure and the content data structure.

[0039] FIG. 5 depicts an example content data structure 500 stored in the example
content database 204 of FIG. 2. The example content data structure 500 of FIG.5
contains a number of tables. In particular, the content data structure 500 of FIG. 5
includes an example content table 502 and an example media source table 516. Each
table includes one or more field(s) to store one or more data objects. The tables may
be implemented in any desired manner. For example, the tables may include tags to

offset the fields (e.g., an XML Information Set, etc.).

[0040] The example content table 502 of FIG. 5 includes a content identifier field
504, a source data address field 506, a byte size field 508, a format specification field
510, an age range field 512, and a textual description field 514. For a given piece of
electronic media content, the example content table 502 contains a corresponding
content identifier such as “videol” to uniquely identify the piece of electronic media
content in the content identifier field 504, a value representative of the stored location
of the piece of electronic media content such as an “1.1.1.1” in the source data address
field 506, a value representative of the byte size of the piece of electronic media
content such as “10 MB” in the byte size field 508, a value representative of the
format of the piece of electronic media content such as “MPEG” in the format
specification field 510, a value representative of a target audience member age range
for the material such as “18-27” in the age range field 512, and a textual description

of the piece of electronic media content such as “restaurant review television Texas”
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in the textual description field 514. In the example of FIG. 5, the example media
source table 516 contains a value representative of the media source (e.g., television
broadcaster, distributor, publisher, etc.) such as “PBS20”, a value representative of the
geographic location of the media source such as “Austin” in the geographic location
field 520, and a web address for the media source such as “www.pbs20.com” in the

associated web address field 522.

[0041] As shown in FIG. 5, at least some of the metadata is logically associated to
the characteristic parameters stored in the user data structures. For example, the “age”
characteristic parameter (1) of FIG. 4 is matched with the age range field 512 of FIG.
5. The “current geographic location” characteristic parameter (2) of FIG. 4 is matched
with the geographic location field 520 and the textual description field 514 of FIG. 5.
Similarly, the “future geographic location” characteristic parameter (3) of FIG. 4 is
matched with the geographic location field 520 and the textual description field 514
of FIG. 5.

[0042] Using character matching, or any similar such algorithm to compare data
objects, the data objects of the example user data structure 300 and the metadata of
the example content data structure 500 can be matched. Similarly, if the user data
structure includes fields storing a list of search terms recently used by a user to
perform an Internet search, a list of media titles recently requested by the user, a list
of URLs recently visited by the user, a list of actors in content historically viewed by
the user, a list of hobbies or special interests of the user, etc. (hereinafter keywords),
the keywords in those fields can be used to perform a keyword search against the

textual description field 514 and/or other fields of the content data structures.

[0043] The example content selector 108 of FIG. 2 further includes an example
content matcher 206 to select one or more pieces of electronic media content for
pushing to one or more users. More specifically, for a particular user, the example
content matcher 206 obtains the stored characteristic parameters from the
characteristic parameter field 340 of FIG. 3 and the weighting variables from the
characteristic parameter weighting field 342 of FIG. 3. As discussed above, the
characteristic parameter is a pointer to certain data objects in the content data

structure. As directed from these characteristic parameters, the example content
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matcher 206 obtains particular data objects from the content data structure. Using the
obtained data objects, the example content matcher 206 searches the example user

database 202 for matching content data structures.

[0044] In particular, the content matcher 206 compares the obtained data objects
from the user data structure with metadata from the content data structure and
determines the matches between the data objects from the example user data structure
in question and the metadata from the example content database 204. A match may be
exact (e.g., both the data objects and the metadata have the same value) such as, for
example, a string “Austin” or a match may be inexact, but related, (e.g., the string
“Austin” may match with “Texas”, “University of Texas”, “Longhorns”, “Colorado
River”, “TX”, etc). Where the metadata is a coded, such as a numerical range (e.g.,
“20-297), the content matcher 206 evaluates the coded metadata with a data object

(e.g., “25” is within “20-30”). The example content matcher 206 generates a match
variable (cl.j ), whose value demonstrates a match between characteristic parameter(s)

(i) of the user in question and the metadata of a piece of electronic media content
(J)-

[0045] The value of the match variable is computed by quantifying the matches
between data objects from the example user database 202 and the metadata from the
example content database 204. For example, the content matcher 206 generates a
value from the ratio of the number of matched keywords and a total number of
possible matches for a piece of electronic media content. Similarly, where the
metadata is a coded, such as a numerical range (e.g., “20-297), the content matcher
206 can evaluate the total number of possible matches for a piece of electronic media
content (e.g., nine possible matches within the numerical range “20-297).
Alternatively or additionally, the content matcher 206 may discretely evaluate a match
between data objects from the user database 202 and the metadata from the example

content database 204 such as, either data objects entirely match or do not match the

metadata. As detailed below, each match variable (¢ ) generated by the example
content matcher 206 is weighted by a respective weighting variable (u,) from the

characteristic parameter weighting field 342 of FIG. 3.
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[0046] Considering the example of FIGS. 3-5, the example content matcher 206
obtains the characteristic parameters and the weighting variables for the example user
“johndoe” from the example weighted characteristic table 308 of FIG. 4. Based on the
pointers of the characteristic parameters, the example content selector 206 obtains the
designated data objects from the example user database 202 of FIG. 2. The example
content matcher 206 also obtains the metadata for an example first piece of electronic
media content in the example content database 204. The acquired metadata is
obtained from the fields of the content data structure from the example content
database 204 of FIG. 2 associated with the characteristic parameters. For instance, if
the “age” characteristic parameter (1), “the current geographic location” characteristic
parameter (2), and the “future geographic location” characteristic parameter (3) of
FIG. 4 of the example user are used for content selection, then the metadata stored in
the age range field 512, the textual description field 514, and the geographic location
field 520 are matched.

[0047] For example, the content matcher 206 obtains the coded data object from
the date-of-birth field 316 of FIG. 3 that corresponds to an age value of “20”. The
example content matcher 206 compares the age value of “20” with the numerical
range “18-27” from the age range field 512 of FIG. 5, and determines the age value

matches one-of-ten possible matches from the numerical age range “18-27”. Thus, the
example content matcher 206 generates a match value of “0.1” (i.e., ¢; :==1/10 = 0.1)

associated with the “age” characteristic parameter (1) of FIG. 4. Similarly, the
example content matcher 206 obtains the data object “123 Main St Dallas Texas”
from the street address field 314 of FIG. 3 for the “current geographic location”
characteristic parameter (3) of FIG. 4. The content matcher 206 matches a first
keyword of “Texas” of the four keywords from the textual description field 514 and a
second keyword of “Austin” of the one keyword from the geographic location field

520 of FIG. 5. Thus, the example content matcher 206 generates a match value of
“0.4” (i.e., c) :=2/5 = 0.4) associated with the “current geographic location”

characteristic parameter (2) of FIG. 4. Additionally, the example content matcher 206
obtains the data object “Austin” from the geographic location field 334 of FIG. 3 for

the “future geographic location” characteristic parameter (3) if FIG. 4. The content
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matcher 206 matches a first related keyword of “Texas” of the four keywords from
the textual description field 514 and a second keyword of “Austin” of the one

keyword from the geographic location field 520 of FIG. 5. Thus, the example content

matcher 206 generates a match value of “0.4” (i.e., c} == 2/5 = 0.4 ) associated with

the “future geographic location” characteristic parameter (3) of FIG. 4.

[0048] As shown above, the example content matcher 206 generates match values
of “0.1, “0.4”, and “0.4” (i.e., cl1 =0.1, c; =04, c§ :=0.4) for the respective first,
second, and third user characteristic parameters of the example user “johndoe” of

FIG. 3 to the metadata of a first piece of media content. Further, assume for purpose

of illustration, that the example content matcher 206 generates match variables of
“0.6”, “0.6”, and “0.4” (i.e., cl2 =0.6, c22 =0.6, c32 =0.4) respectively
corresponding to the first, second, and third characteristic parameters of the example

user “johndoe” relative to the metadata of a second piece of electronic media content.

As can be seen by comparing the first match variables of the first and second piece of
electronic media content (i.e., comparing c| to c; ), the example second piece of

electronic media content is a better match in the “age” (1) characteristic parameter for

the example user “johndoe” than the first piece of electronic media content.

[0049] To facilitate matching, weighting, and/or content selection, the match
variables may be expressed in vectorized form, where a set of match variables
associated with a piece of electronic media content form a content vector (C' ). Under
this approach, each match variable is a vector element (c;) (i.e., C:=(c;),). Thus, in
the above example, the content matcher 206 creates a first content vector

C, =(0.1,0.4,0.4) for the example first piece of electronic media content, and a
second content vector C, :=(0.6,0.6,0.4) for the example second piece of electronic
media content.

[0050] To determine which of the first or second media content is a better match
for the user of intent (e.g., “johndoe”), the example content matcher 206 combines the

plurality of match variables with respective ones of the plurality of weighting

variables, to generate an aggregated score. The example content matcher 206 selects
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the associated piece(s) of electronic media content with the highest aggregated
score(s) for pushing to the user. In the illustrated example, the example content
matcher 206 generates the aggregated score by computing a dot product of a
weighting vector and a content vector (i.e., U - C ) associated with a particular user
and a particular piece of electronic media content. Continuing with the example in the
previous paragraph and using the weighting variables for the example user “johndoe”
of FIGS. 3-4, the content matcher 206 generates the dot product of the weighting
vector U, :=(20,20,60) and the first content vector C, :=(0.1,0.4,0.4) for the first
piece of electronic media content. Similarly, the content matcher 206 generates a dot

product of the weighting vector U, = (20,20,60) and the second content vector

C, =(0.6,0.6,0.4) for the second piece of electronic media content. The example
content matcher 206 then compares the aggregated scores (i.e., the dot products
associated with the first and second content vectors). Because, in this example the dot
product associated with the first piece of electronic media content (i.e., U, - C, =34)
exceeds the dot product associated with the second piece of electronic media content

(ie., U, - C, = 48), the second piece of electronic media content is identified by the

example content matcher 206 as a more likely candidate for pushing to the user
“johndoe” than the first piece of media content. In this manner, a list of the media
content ranked from highest to lowest aggregated score can be generated by the
content matcher 206, for use by the content pusher 208 in determining which content

to push to the user (e.g., “johndoe” of FIG. 3).

[0051] Although in the above example, the content matcher 206 generated
aggregate scores (e.g., dot products) for all available content vectors (i.e., all available
pieces of electronic media content), the content matcher 206 may be implemented to
compute aggregate scores for only a subset of the available content, thereby
decreasing computational overhead of the content selector 108. The subset of content
can be selected based on any number of conditions and/or functions. For instance, the
subset may be selected by identifying content vectors having one or more match
variables that exceed a predetermined threshold value, and/or it may select content

vectors having match variables whose sum exceeds a value.
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[0052] As mentioned above, the example content selector 108 of FIG. 2 further
includes a content pusher 208. The example content pusher 208 of FIG. 2 is capable
of selecting and pushing one or more selected pieces of electronic media content to a
one or more user devices (e.g., any or all of devices 116-122) associated with a
particular user (e.g., 142). As explained further below, the content pusher 206 selects
the content to be pushed from the list of media content ranked by aggregated scores
generated by the content matcher 206 based on the capabilities of the user’s device(s).
In the illustrated example, the example content pusher 208 pushes content to a user
device (e.g., one or more of the example user devices 116-122 of FIG. 1) within a
broadband network (e.g., broadband network 104 of FIG. 1) via the example interface
212. The example content pusher 208 of FIG. 2 pushes content to the user device on
an aperiodic basis (e.g., based on event-based procedure(s), etc.), a periodic basis
(e.g., based on scheduled procedure(s), etc.), a real-time basis, etc. The content pusher
208 of FIG. 2 may push content in groups (i.e., a first portion at a first time, a second
portion at a second time, etc.). The groups may be sent at any desired interval (e.g.,
one group per day, one group per week, etc.) and may over-write prior groups,

depending on the physical storage capabilities of the user device in question

[0053] As discussed above, the example user database 202 enables the example
content pusher 208 of FIG. 2 to access data objects associated with a particular user
device (e.g., the example fields 318-324 of the user device table 304 from FIG. 3).
The example content database 204 also enables the example content pusher 208 to
access the metadata associated with the selected piece of electronic media content.
Using data objects from the example user database 202 and metadata from the
example content database 204, the example content pusher 212 divides the selected
piece(s) of electronic media content into one or more groups. The groups are then
stored in the variable buffer 210 for pushing to the user or for downloading upon
request. The variable buffer 210 may comprise a removable media disk drive, a hard
disk drive, a network drive, or any other suitable storage device. To determine which
content to assign to which group, the example content pusher 212 evaluates the data
objects from the example user database 202 and the metadata from the example
content database 204. In particular, the division of the groups is based on the storage

capacity of the particular user device in question, a bandwidth associated with the
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particular user device, a size of the selected piece(s) of electronic media content,
and/or any other relevant performance attribute of the user device (e.g., a user defined
limit on the amount of permissible pushed content). Once the groups are defined, the
content pusher 208 pushes the first group of selected content (which may comprise a
first portion of one piece of content, an entire piece of content, or multiple pieces of
content) to the user device. One or more subsequent group(s) of content from the
current list of ranked media content may or may not be pushed from the variable
buffer 212 to the user device. Alternatively, one or more subsequent groups of content
may be downloaded from the variable buffer 212 in response to a request from the
user. In the event one or more subsequent group(s) of content are pushed to the user
device (e.g., after waiting a predetermined length of time such as 24 hours), some or
all of the first group of content which has been preloaded on the user device may be
overwritten. A version management procedure on the user device or at the example
content pusher 212 may control which, if any, content is overwritten. Also, as shown
above a given user (e.g., the example user 140 of FIG. 1) may have more than one
user device, for example, a fixed set-top-box (e.g., the television set-top-box 116 of
FIG. 1) and a portable set-top-box (e.g., the cell phone 120 of FIG. 1). The different
devices may have different physical attributes (e.g., different storage capacities and/or
bandwidths). As a result, the content pusher 208 of FIG 2 is configured to divide the
content selected by the content selector into two sets of groups, wherein each set is
allocated to a respective one of the user’s devices and each set substantially duplicates
the content of the other set, but the individual groups of content in each set are sized

differently to accommodate the capabilities of the device they service.

[0054] Flow diagrams representative of example machine readable instructions
which can be executed to implement the example content selector 108 of FIG. 2 are
shown in FIGS. 6-10. In these examples, the machine readable instructions comprise
one or more example programs for execution by a processor, such as the processor
1105 shown in the example processor system 1100 of FIG. 11. The program(s) may
be embodied in software stored on a tangible medium such as a CD-ROM, a floppy
disk, a hard drive, a digital versatile disk (DVD), or a memory associated with the
processor 1105, but persons of ordinary skill in the art will readily appreciate that the

entire program(s) and/or parts thereof could alternatively be executed by a device
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other than the processor 1105 and/or embodied in firmware or dedicated hardware in
a well known manner. For example, any or all of the content selector 108, the user
database 202, the content database 204, the content matcher 206, the content pusher
208, the variable buffer 210, and/or the example interface 212 could be implemented
by firmware, hardware, and/or software. Further, although the example program(s) are
described with reference to the flow diagrams illustrated in FIGS. 6-10, persons of
ordinary skill in the art will readily appreciate that many other methods of
implementing the example program(s) may alternatively be used. For example, the
order of execution of the blocks may be changed, and/or some of the blocks described
may be changed, eliminated, or combined. Similarly, the execution of the example
program(s) and the each block in the example program(s) can be performed

iteratively.

[0055] The example program 600 of FIG. 6 begins at block 602 where the content
selector 108 starts a thread to compile user data structures corresponding to example
user(s) (block 602). An example implementation of the user data structure
compilation thread is shown in FIG. 7 and is discussed below. After the user data
compilation thread is spawned, control proceeds to block 604 where a content data
structure compilation thread is spawned to compile one or more content data
structure(s) corresponding to one or more pieces of electronic media content (block
604). An example content data structure compilation thread is discussed below and

shown in FIG. 8.

[0056] After the content data structure compilation thread is spawned (block 604),
the example content selector 108 determines whether it is time to search for content to
push to one or more users (block 606). If it is not time to search (block 606), control
returns to blocks 602 and 604, where any additional needed threads are spawned to
cause user data structure compilation for multiple users and/or content data structure
compilation threads for multiple pieces of content to proceed in parallel. When it is
time to search for content (block 606), control advances to block 608, where the
content selector 108 identifies one or more user(s) to be considered for pushed
content. (In the following, reference will be made to one selected user for ease of

discussion, but persons of ordinary skill in the art will appreciate that more than one
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user can be processed simultaneously). After a user is selected (block 608), the
content matcher 206 selects content for the selected user (block 610). An example

manner of implementing the content matcher 206 is discussed below in relation to

FIG. 9.

[0057] After the content matcher 206 selects one or more pieces of electronic
media content for the selected user (block 610), the example content pusher 208
groups the content into one or more groups and pushes the first group of selected
electronic media content to a user device associated with the selected user (block
612). An example manner of implementing the content pusher 208 is discussed below

in connection with FIG. 10.

[0058] After the content pusher 206 has pushed a group of selected content (if any)
to the user (block 612), determines whether there are more users to consider for
pushed content (block 614). If so, control returns to block 608 where the next user is
identified to begin the content matching process. When all users of interest have been
considered for content pushing (block 614), control returns to block 602 where any

necessary user data structure compilation threads are spawned.

[0059] FIG. 7 illustrates an example manner of implementing a user data structure
compilation thread called at block 602 of FIG. 6 to compile user data structures of
example users. The example user data structure compilation thread 602 of FIG. 7
begins by selecting a user (block 702). Control then advances to block 704 where the
content selector 108 creates a user table to identify the example user (i.e., a user
identifier) in the example user data structure (block 704). After creating the user table
in the user data structure (block 704), the example user data structure compilation
thread of FIG. 7 creates one or more fields in the user table associated with the user
identifier to contain data objects that describe characteristics of the example user
(block 706). After creating the fields in the example user table (block 706), control
proceeds to block 708 where the content selector 108 polls one or more electronic
information sources to obtain data with which to populate the characteristic fields
(block 708). Examples of polling may include data mining, electronic surveys, and/or

any other example means to collect information relating to one or more of the
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characteristics of the example user. Control then proceeds to block 710 where the

obtained data is stored in the designated fields created in block 706.

[0060] After storing the data objects in the example user data structure (block 710),
the example user data structure compilation thread 602 of FIG. 7 creates one or more
characteristic parameters associated with the example user in the user data structure
(block 712). Subsequently, the example user data structure compilation thread 602 of
FIG. 7 creates one or more weighting variables to weight each characteristic

parameter created in block 712 (block 714). Control then advances to block 716.

[0061] At block 716, the example user data structure compilation thread 602 of
FIG. 7 determines if there is an additional user requiring a user data structure. If so,
control returns to block 702 to begin the process of creating a data structure for the
next user. If all user data structures have been completed, the example user data
structure compilation thread 602 of FIG. 7 ends and control returns to block 604 of
FIG. 6.

[0062] FIG. § illustrates an example manner of implementing the content data
structure compilation thread called at block 604 of FIG. 6 to create content data
structures for electronic media content. The example content data structure
compilation thread 604 of FIG. 8§ begins by selecting a piece of electronic media
content to process (block 802) and then, create a table to identify the piece of
electronic media content (i.e., a content identifier) in a content data structure (block
804). After creating the table in the example content data structure in block 804, the
example content data structure compilation thread 604 of FIG. 8 creates one or more
fields in the table to store metadata that describes the piece of electronic media

content (block 806).

[0063] The example content data structure compilation thread 604 then polls
electronic information sources associated with the piece of electronic media content
for metadata (block 808). Information sources associated with the piece of electronic
media content include, for example, a media source associated with the example piece
of electronic media content, a network data structures associated with the example
piece of electronic media content, or other such information resources for data

mining. After polling for metadata (block 808), the example content data structure
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compilation thread 604 of FIG. § stores the polled metadata in the designated fields
within the content data structure (block 810). If any additional piece(s) of electronic
media content have not been processed (block 812), control returns to block 802
where processing of the next piece of media content begins. If all of the electronic
media content has been processed (block 812), control returns to block 604 of FIG. 6
(block 814).

[0064] FIG. 9 illustrates an example manner of implementing the content matcher
206 to select electronic media content for a user. The example program of FIG. 9
begins by retrieving the characteristic parameters stored in the user data structure for
the user in question (i.e., the user selected at block 608) (block 902). As discussed
above, the characteristic parameter is a pointer to certain data objects describing
certain characteristics of a particular user that will be used for content matching for
that user. After acquiring the characteristic parameters (block 902), the example
content selection thread 610 of FIG. 9 obtains the data objects from the user data
structure that are indexed by the characteristic parameter (block 904). Also, the
example content selection thread 610 of FIG. 9 proceeds to obtain the weighting

variable (u,) associated with the characteristics parameter obtained in block 902
(block 906). After acquiring the weighting variable (u,) in block 906, the example

content selection thread 610 of FIG. 9 compares the obtained data objects from block
902 with the metadata in the content data structure (block 908). To compare the data
objects and the metadata in block 908, the example content selection thread 610 of

FIG. 9 matches keywords, or as discussed above related keywords.

[0065] From the comparison executed in block 908, the example content selection

thread 610 of FIG. 9 generates a match variable ( ¢/ ), whose value quantifies the

number of matches between data objects and metadata (block 910). If an additional
characteristic parameter is associated with the example user (block 912), the example
content selection thread 610 of FIG. 9 repeats blocks 902-912 with the next

characteristic parameter.

[0066] If no additional characteristic parameters are associated with the user, the

example content selection thread 610 of FIG. 9 proceeds to generate an aggregate
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score for each piece of electronic media content whose metadata is compared in block
908 (block 914). After generating the aggregate scores in block 914, the example
content selection thread 610 of FIG. 9 selects one or more pieces of electronic media
content from the aggregate scores (block 916). After selecting the piece(s) of
electronic media content (block 916), the example content selection thread 610 of

FIG. 9 ends and returns control to the example program 600 of FIG. 6.

[0067] FIG. 10 illustrates an example content push thread 612 of FIG. 6 to push a
selected piece of electronic media content to a device. The example content push
thread 612 of FIG. 10 begins by grouping the selected piece(s) of electronic media
content from block 612 of FIG. 6 (block 1002). After grouping the selected piece(s) of
electronic media content in block 1002, the example content push thread 612 proceeds
to block 1004 to identify the address of the user device and one or more performance
attribute (e.g., a storage capacity of the user device, etc.) from the user data structure
(block 1004). From the identified performance attribute(s) of the user device (block
1004), the example content push thread 612 of FIG. 10 proceeds to block 1006 to
divide the grouped pieces of electronic media content from block 1002 into a first
group and a second group (block 1006). To divide the grouped pieces of electronic
media content, the example content push thread 612 of FIG. 10 evaluates the
performance attribute(s) of the device and/or the size of the grouped piece(s) of
electronic media content. After dividing the grouped piece(s) of electronic media
content into a first group and a second group in block 1006, the example content push
thread 612 pushes the first group to the user device as described above (block 1008).
The example content push thread 612 of FIG. 10 stores the second group to a
buffering device (block 1010). After the second group is stored to the buffering device
in block 1010, the example content push thread 612 of FIG. 10 ends and returns

control to the example program 600.

[0068] FIG. 11 is a schematic diagram of an example processor platform 1100 that
may be used and/or programmed to implement the example content selector 200 of
FIG. 2, including the example user database 202, the example content database 204,
the example content matcher 206, the content pusher 208, the variable buffer 210, the

interface circuit 212, and/or the communication interface 218. For example, the
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processor platform 1100 can be implemented by one or more general purpose single-
thread and/or multi-threaded processors, cores, microcontrollers, etc. The processor
platform 1100 may also be implemented by one or more computing devices that
contain any of a variety of concurrently-executing single-thread and/or multi-threaded

processors, cores, microcontrollers, etc.

[0069] The processor platform 1100 of the example of FIG. 11 includes at least one
general purpose programmable processor 1105. The processor 1105 executes coded
instructions 1110 present in main memory of the processor 1105 (e.g., within a RAM
1115). The coded instructions 1110 may be used to implement the instructions
represented by the example programs of FIGS. 6-10. The processor 1105 may be any
type of processing unit, such as a processor core, processor and/or microcontroller.
The processor 1105 is in communication with the main memory (including a read-
only memory (ROM) 1120 and the RAM 1115) via a bus 1125. The RAM 1115 may
be implemented by dynamic RAM (DRAM), Synchronous DRAM (SDRAM), and/or
any other type of RAM device, and ROM may be implemented by flash memory
and/or any other desired type of memory device. Access to the memory 1115 and
1120 may be controlled by a memory controller (not shown). The RAM 1115 may be
used to store data associated with, for example, the example user database 202, the
example content database 204, the example content matcher 206, the content pusher

208, and the variable buffer 210.

[0070] The processor platform 1100 also includes an interface circuit 1130. The
interface circuit 1130 may be implemented by any type of interface standard, such as
an external memory interface, serial port, general purpose input/output, etc. One or
more input devices 1135 and one or more output devices 1140 are connected to the
interface circuit 1130. The interface circuit 1130 may be used to the example interface

circuit 212 of FIG. 2.

[0071] At least some of the above described example methods and/or apparatus are
implemented by one or more software and/or firmware programs running on a
computer processor. However, dedicated hardware implementations including, but not
limited to, application specific integrated circuits, programmable logic arrays and

other hardware devices can likewise be constructed to implement some or all of the
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example methods and/or apparatus described herein, either in whole or in part.
Furthermore, alternative software implementations including, but not limited to,
distributed processing or component/object distributed processing, parallel
processing, or virtual machine processing can also be constructed to implement the

example methods and/or apparatus described herein.

[0072] 1t should also be noted that the example software and/or firmware
implementations described herein are optionally stored on a tangible storage medium,
such as: a magnetic medium (e.g., a magnetic disk or tape); a magneto-optical or
optical medium such as an optical disk; or a solid state medium such as a memory
card or other package that houses one or more read-only (non-volatile) memories,
random access memories, or other re-writable (volatile) memories; or a signal
containing computer instructions. A digital file attached to e-mail or other information
archive or set of archives is considered a distribution medium equivalent to a tangible
storage medium. Accordingly, the example software and/or firmware described herein
can be stored on a tangible storage medium or distribution medium such as those

described above or successor storage media.

[0073] To the extent the above specification describes example components and
functions with reference to particular standards and protocols, it is understood that the
scope of this patent is not limited to such standards and protocols. For instance, each
of the standards for Internet and other packet switched network transmission (e.g.,
Transmission Control Protocol (TCP)/Internet Protocol (IP), User Datagram Protocol
(UDP)/1P, HyperText Markup Language (HTML), HyperText Transfer Protocol
(HTTP)) represent examples of the current state of the art. Such standards are
periodically superseded by faster or more efficient equivalents having the same
general functionality. Accordingly, replacement standards and protocols having the
same functions are equivalents which are contemplated by this patent and are intended

to be included within the scope of the accompanying claims.

[0074] This patent contemplate examples wherein a device is associated with one
or more machine readable mediums containing instructions, or receives and executes
instructions from a propagated signal so that, for example, when connected to a

network environment, the device can send or receive voice, video or data, and
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communicate over the network using the instructions. Such a device can be
implemented by any electronic device that provides voice, video and/or data
communication, such as a telephone, a cordless telephone, a mobile phone, a cellular
telephone, a Personal Digital Assistant (PDA), a set-top box, a computer, and/or a

SCIver.

[0075] Additionally, although this patent discloses example systems including
software or firmware executed on hardware, it should be noted that such systems are
merely illustrative and should not be considered as limiting. For example, it is
contemplated that any or all of these hardware and software components could be
embodied exclusively in hardware, exclusively in software, exclusively in firmware or
in some combination of hardware, firmware and/or software. Accordingly, while the
above specification described example systems, methods and articles of manufacture,
persons of ordinary skill in the art will readily appreciate that the examples are not the
only way to implement such systems, methods and articles of manufacture. Therefore,
although certain example methods, apparatus and articles of manufacture have been
described herein, the scope of coverage of this patent is not limited thereto. On the
contrary, this patent covers all methods, apparatus and articles of manufacture fairly
falling within the scope of the appended claims either literally or under the doctrine of

equivalents.
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What is claimed is:

1. A method comprising:

selecting a piece of electronic media content based on user characteristic

data associated with a user;
identifying a storage capacity of a user device associated with the user; and

pushing at least a first portion of the selected piece of electronic media
content to a user device associated with the user prior to the user demanding the
selected piece of electronic media content, the first portion being selected based on

the storage capacity of the user device.

2. A method as defined in claim 1, wherein the first portion is selected based

on the storage capacity of the user device.

3. A method as defined in claim 1, wherein the piece of electronic media

content comprises a piece of IPTV content.

4, A method as defined in claim 1, wherein the user device includes at least
one of a television set-top-box, a mobile set-top-box, a personal computer, a mobile

phone, a personal digital assistant, or a portable media player.

5. A method as defined in claim 1, wherein the user characteristic data

comprises a future geographic location associated with the user.

6. A method as defined in claim 5, further comprising automatically
identifying the future geographic location of the user based on an electronic calendar

entry associated with the user.
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7. A method as defined in claim 1, wherein the user characteristic data

comprises historical web search information associated with the user.

8. A method as defined in claim 1, wherein the user characteristic data
comprises at least one of a current geographic location associated with the user, a
demographic characteristic associated with the user, or a psychographic characteristic

associated with the user.

9. A method as defined in claim 1, wherein selecting the piece of electronic

media content comprises:

obtaining a first set numerically representing the one or more characteristics

of the user;

obtaining a second set of match variables associated with a first piece of

electronic media content;

obtaining a third set of match variables associated with a second piece of

electronic media content;

computing a first aggregated score reflecting a degree of matching between

the first set and the second set;

computing a second aggregated score reflecting a degree of matching

between the first set and the third set; and

selecting the first piece of electronic media content to push to the user when

the first aggregated score is greater than the second aggregated score.

10. A method as defined in claim 7, further comprising:
obtaining a fourth set of weighting values; and

combining the first and fourth sets such that each of the weighting values

weights a respective one of the one or more characteristics in the first set.
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11. A method as defined in claim 8, wherein computing the first aggregated

score comprises computing a dot product of the first set and the third set.

12. A method as defined in claim 1, wherein selecting the piece of electronic
media content comprises selecting a plurality of pieces of electronic media content;
dividing the plurality of pieces of electronic content into a first group and a second
group based on at least one of an attribute of the user device or a size of at least one of
the pieces of electronic media content in the plurality; and wherein pushing a first
portion of the selected piece of content comprises pushing the pieces of electronic

media content in the first group.

13. A method as defined in claim 11, wherein the attribute of the user device
includes at least one of a class of the user device, a throughput to the user device, a
storage capacity of the user device, a processing speed of the user device, or a storage

access latency of the user device.

14.  An article of manufacture storing machine readable instruction which, when

executed, cause a machine to:

select a piece of electronic media content based on user characteristic data

associated with a user;
identify a storage capacity of a user device associated with the user; and

push at least a first portion of the selected piece of electronic media content
to the user device associated with the user prior to the user demanding the selected
piece of electronic media content, the first portion being selected based on the storage

capacity of the user device.

15. An article of manufacture as defined in claim 14, wherein the user device

comprises the user device configured for receiving IPTV including at least one of a
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television set-top-box, a mobile set-top-box, a personal computer, a mobile phone, a

personal digital assistant, or a portable media player.

16. An article of manufacture as defined in claim 14, wherein the user
characteristic data associated with the user comprises at least one of a current
geographic location associated with the user, a future geographic location associated
with the user, historical web search information associated with the user, a
demographic characteristic associated with the user, or a psychographic characteristic

associated with the user.

17. An article of manufacture as defined in claim 14, wherein the machine

readable instruction selects the piece of electronic media content by:

obtaining a first set numerically representing the one or more characteristics

of the user;

obtaining a second set of match variables associated with a first piece of

electronic media content;

obtaining a third set of match variables associated with a second piece of

electronic media content;

computing a first aggregated score reflecting a degree of matching between

the first set and the second set;

computing a second aggregated score reflecting a degree of matching

between the first set and the third set; and

selecting the first piece of electronic media content to push to the user when

the first aggregated score is greater than the second aggregated score.

18. An article of manufacture as defined in claim 14, wherein the machine
readable instructions selects the piece of electronic media content by selecting a

plurality of pieces of electronic media content; dividing the plurality of pieces of
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electronic content into a first group and a second group based on at least one of a
storage capacity of the user device of the user device or a size of at least one of the
pieces of electronic media content in the plurality; and wherein pushing a first portion
of the selected piece of content comprises pushing the pieces of electronic media

content in the first group.

19.  An apparatus comprising:

a content matcher to select a piece of electronic media content based on user

characteristic data associated with a user; and

a content pusher to push at least a portion of the selected pieces of electronic
media content to a user device associated with the user, prior to the user demanding
the selected pieces of electronic media content, the first portion being selected by the

content pusher based on a storage capacity of the user device.

20. An apparatus as defined in claim 19, wherein the pushed electronic media

content comprises IPTV content.

21. An apparatus as defined in claim 19, wherein the user device includes at
least one of a television set-top-box, a mobile set-top-box, a personal computer, a

mobile phone, a personal digital assistant, or a portable media player.

22.  An apparatus as defined in claim 19, wherein the content matcher selects a
piece of electronic media content based on a future geographic location associated

with the user.

23. An apparatus as defined in claim 22, further comprising the content matcher
automatically identifies the future geographic location of the user based on an

electronic calendar entry associated with the user.
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24.  An apparatus as defined in claim 19,, wherein the content matcher selects a
piece of electronic media content based on historical web search information

associated with the user.

25. An apparatus as defined in claim 19, wherein the user characteristic data
comprises at least one of a current geographic location associated with the user, a
demographic characteristic associated with the user, or a psychographic characteristic

associated with the user.

26. An apparatus as defined in claim 19, wherein the content matcher selects the

piece of electronic media content by:

obtaining a first set numerically representing the one or more characteristics

of the user;

obtaining a second set of match variables associated with a first piece of

electronic media content;

obtaining a third set of match variables associated with a second piece of

electronic media content;

computing a first aggregated score reflecting a degree of matching between

the first set and the second set;

computing a second aggregated score reflecting a degree of matching

between the first set and the third set; and

selecting the first piece of electronic media content to push to the user when

the first aggregated score is greater than the second aggregated score.

27. An apparatus as defined in claim 26, wherein the content matcher selects the

piece of electronic media content by:
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obtaining a fourth set of weighting values; and

combining the first and fourth sets such that each of the weighting values

weights a respective one of the one or more characteristics in the first set.

28. An apparatus as defined in claim 26, wherein the content selector computes

the first aggregated score by

computing a dot product of the first set and the third set.

29. An apparatus as defined in claim 19, wherein the content matcher selects the
piece of electronic media content by the piece of electronic media content by selecting
a plurality of pieces of electronic media content; dividing the plurality of pieces of
electronic content into a first group and a second group based on at least one of an
attribute of the user device or a size of at least one of the pieces of electronic media
content in the plurality; and wherein pushing a first portion of the selected piece of

content comprises pushing the pieces of electronic media content in the first group.

30. An apparatus as defined in claim 29, wherein the content matcher divides
the plurality of pieces of electronic media content based on an attribute of the user
device including at least one of a class of the user device, a throughput to the user
device, a storage capacity of the user device, a processing speed of the user device, or

a storage access latency of the user device.
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