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ldentify content served to a television client
STEP 200

l

ldentify an internet protocol (IP) address associated
with the television client
STEP 205

'

Identify advertising content relevant to the content
served to the television content
STEP 210

'

Submit, 1o an advertising exchange service, a request
to provide the advertising content for a client
camputing device identified based on at least a portion
of the IP address
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Provide the advertising content for the client
computing device
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ADAPTIVE MULTI-DEVICE CONTENT
GENERATION BASED ON ASSOCIATED
INTERNET PROTOCOL ADDRESSING

BACKGROUND

[0001] Recent advancements in computing technology
have led to a movement for creating internet-connected
devices. Inexpensive hardware has contributed to a trend in
which traditionally non-connected devices (e.g., televisions,
radios, etc.) now include network connectivity. This has also
lead to significant technical challenges in the development
of client software and services necessary to support these
devices.

[0002] As the number and type of network-connected
computing devices has increased, there has been a fragmen-
tation of content availability and quality among the various
platforms. Even the same application can have an entirely
different user experience when ported or developed for
multiple different platforms and device form factors.
[0003] A model for providing content to connected
devices involves serving content to a native client applica-
tion executing on the connected device. Companies wishing
to have a presence on such devices are required to invest
significant resources in development and support for native
applications across a variety of different platforms. Compli-
cating matters, some devices lack the execution environment
and rendering functionality required by traditional native
applications. These devices are strictly limited in the number
and type of applications that they support. As a result of
these limitations, many of these devices have limited or no
built-in content-providing functionality.

SUMMARY

[0004] Embodiments provide technical solutions to the
aforementioned and other technical problems. For example,
one or more embodiments allow platform-independent con-
tent distribution to “thin” client applications executing on
various client devices and across a variety of different
platforms. As a result, for example, resource-intensive
operations (e.g., video encoding or webpage rendering) may
be avoided on devices that lack the execution environment
and rendering functionality required by traditional native
applications. Further, developers can substantially avoid the
difficult, costly, and near impossible task of developing
platform-specific applications. In another example, one or
more embodiments provide interactive user interfaces that
may be controlled, manipulated, or navigated by a thin client
application executing on a client device. A server may
provide an instruction set defining client-interactive controls
and identifying a set of images (optionally rendered by the
server) to a thin client application. The instruction set may
be used to provide a user interface. A user engagement
request from a thin client application may include a com-
mand for navigating from a current page to a previous page,
thereby providing a web browser-like experience on devices
that lack the execution environment and rendering function-
ality required by traditional native applications. In yet
another example, one or more embodiments allow targeting
or retargeting of content to client devices based on metadata
related to internet protocol (IP) addressing.

[0005] In general, in one aspect, embodiments relate to a
system for adaptive multi-device content distribution based
on associated internet protocol (IP) addressing, the system
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including: a computer processor; a content engine executing
on the computer processor and configured to: identify media
content served to a television client; identify a client internet
protocol (IP) address associated with the television client;
submit, to a content exchange service, a request for content
placement opportunities; receive content placement oppor-
tunities from the content exchange service, each content
placement opportunity identifying at least a portion of a
source [P address; identify, based on the provided portion of
the source IP address, a subset of the content placement
opportunities associated with the client IP address; and a
content provider configured to: identify content relevant to
the media content; and provide the content for the subset of
the content placement opportunities.

[0006] In general, in one aspect, embodiments relate to a
non-transitory computer-readable storage medium including
a set of instructions for multi-device content distribution, the
set of instructions executing on at least one computer
processor to enable the computer processor to: identify
media content served to a television client; identify a client
internet protocol (IP) address associated with the television
client; identify content relevant to the media content; sub-
mit, to a content exchange service, a request for content
placement opportunities; receive content placement oppor-
tunities from the content exchange service, each content
placement opportunity identifying at least a portion of a
source [P address; identify, based on the provided portion of
the source IP address, a subset of the content placement
opportunities associated with the client IP address; identify
content relevant to the media content; and provide the
content for the subset of the content placement opportuni-
ties.

[0007] In general, in one aspect, embodiments relate to a
method for adaptive multi-device content distribution based
on associated internet protocol (IP) addressing, the method
including: identifying media content served to a television
client; identifying a client internet protocol (IP) address
associated with the television client; identifying content
relevant to the media content; submitting, by a computer
processor and to a content exchange service, a request for
content placement opportunities; receiving content place-
ment opportunities from the content exchange service, each
content placement opportunity identifying at least a portion
of a source IP address; identifying, based on the provided
portion of the source IP address, a subset of the content
placement opportunities associated with the client IP
address; identifying content relevant to the media content;
and providing the content for the subset of the content
placement opportunities. Other aspects of the invention will
be apparent from the following description and the appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Embodiments of the present invention are illus-
trated 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.

[0009] FIGS. 1A and 1B show schematic diagrams of
systems, in accordance with one or more embodiments of
the invention.

[0010] FIG. 2 depicts a flowchart of an exemplary process,
in accordance with one or more embodiments of the inven-
tion.
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[0011] FIGS. 3A-3E and 4 show exemplary depictions of
advertising content, in accordance with one or more embodi-
ments of the invention.

[0012] FIGS. 5 and 6 are block diagrams of exemplary
computing systems, in accordance with one or more
embodiments of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0013] A portion of the disclosure of this patent document
contains material which is subject to copyright protection.
The copyright owner has no objection to the facsimile
reproduction by anyone of the patent document or the patent
disclosure, as it appears in the Patent and Trademark Office
patent file or records, but otherwise reserves all copyrights
whatsoever.

[0014] Reference will now be made in detail to the various
embodiments of the present disclosure, examples of which
are illustrated in the accompanying drawings. While
described in conjunction with these embodiments, it will be
understood that they are not intended to limit the disclosure
to these embodiments. On the contrary, the disclosure is
intended to cover alternatives, modifications and equiva-
lents, which may be included within the spirit and scope of
the disclosure as defined by the appended claims. Further-
more, in the following detailed description of the present
disclosure, numerous specific details are set forth in order to
provide a thorough understanding of the present disclosure.
However, it will be understood that the present disclosure
may be practiced without these specific details. In other
instances, well-known methods, procedures, components,
and circuits have not been described in detail so as not to
unnecessarily obscure aspects of the present disclosure.
[0015] In general, embodiments of the invention provide
methods and systems for providing content for a client
device. An instruction set defining one or more client-
interactive controls can be identified and sent to the client
device. The client device can be configured to display an
image corresponding to at least one of the client-interactive
controls. In response to a user input, the client device can be
configured to perform an action based on a selected client-
interactive control and a current state of the client device.
[0016] In general, embodiments of the invention provide
methods and systems for providing advertisement content
for a client device. An instruction set defining one or more
client-interactive controls can be identified and sent to the
client device. The client device can be configured to display
an image corresponding to at least one of the client-inter-
active controls. In response to a user input, the client device
can be configured to perform an action based on a selected
client-interactive control and a current state of the client
device.

[0017] FIG. 1A shows a system (199) in accordance with
one or more embodiments of the invention. As shown in
FIG. 1A, the system (199) has multiple components includ-
ing an advertising engine (100), an advertiser (105), an
advertising exchange service (110), a reporting service
(115), an advertising repository (120), household (125),
client devices (127 and 129), and a network (130). Various
components of the system (199) can be located on the same
device (e.g., a server, mainframe, desktop Personal Com-
puter (PC), laptop, Personal Digital Assistant (PDA), tele-
phone, mobile phone, kiosk, cable box, and any other
device) or can be located on separate devices connected by
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a network (e.g., a local area network (LAN), the Internet,
etc.). Those skilled in the art will appreciate that there can
be more than one of each separate component executing on
a device, as well as any combination of these components
within a given embodiment of the invention.

[0018] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to provide
advertising content for one or more client devices (e.g., 127
and 129). The advertising engine (100) can be configured to
provide advertising content in conjunction and/or in asso-
ciation with content served by any number of content servers
(e.g., advertising exchange service (110), a video streaming
service, a social media network, etc.). In one or more
embodiments of the invention, the advertising engine (100)
is a component of an advertising network including one or
more content servers configured to obtain and store adver-
tising content (e.g., in the advertising repository (120), for
use by the advertising engine (100).

[0019] FIG. 1B shows an example implementation of the
advertising engine (100) of FIG. 1A, in accordance with one
or more embodiments of the invention. As shown in FIG.
1B, the advertising engine (100) has multiple components
including a primary advertising module (150) and an inter-
active advertising module (155) including a headless web
browser (156) and a content capture module (157). Various
components of the advertising engine (100) can be located
on the same device (e.g., a server, mainframe, Personal
Computer (PC), and any other device) or can be located on
separate devices connected by a network (e.g., a local area
network (LAN), the Internet, etc.). Those skilled in the art
will appreciate that there can be more than one of each
separate component executing on a device, as well as any
combination of these components within a given embodi-
ment of the invention.

[0020] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to receive a
content request generated by a client device. The content
request can be any notification from the client indicating that
the client is ready for receiving content, in accordance with
various embodiments. In one or more embodiments, the
content request is generated by a thin client application
executing on the client device and can include or be sent in
conjunction with information identitying a platform of the
client device. In the example of FIG. 1B, the content request
is received by the primary advertising module (150).
[0021] The client device can be configured to request a
variety of different types of advertising content (e.g., an
advertisement, a video including an advertisement, a web
page including an advertisement, etc.). For example, the
client device may require advertising content to be displayed
before initiating playback of media content, the client device
may require a commercial to be played upon reaching a
predefined threshold time limit during playback of media
content, the client device can detect a user request for
advertising content, and/or the client device can detect a user
request for secondary advertising content or menus during
the display of an initial advertisement.

[0022] For example, a thin client application executing on
a client device can be configured to detect a user input
requesting a video to be streamed to the client. In response
to the user input, the thin client application can generate a
content request for a video advertisement associated with the
requested video. In another example, a client device is
configured to automatically play a video advertisement upon
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opening a web page. In this example, the content request is
automatically generated and sent upon opening the web
page. In one or more embodiments, the content request is
routed through the advertising exchange service (110) and/or
one or more other entities (e.g., another content provider
service) before being sent to the advertising engine (100).
[0023] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to provide
advertising content for the client device in response to the
content request. The advertising content can be provided for
a requesting application (e.g., a thin client application)
executing on the client device. Examples of advertising
content can include, but are not limited to, video, audio, a
commercial, a banner ad, a survey, a questionnaire, a menu
page, a webpage, a landing page, a login page, a slideshow,
a map, and/or an input form. Advertising content can also
include data and/or executable code associated with one or
more advertisements. For example, a “container” or other
data which (1) identifies external advertising content and/or
(2) computer instructions for obtaining advertising content.
The client device can then use the data and/or instructions
(e.g., the “container”) to request advertising content (e.g., an
advertisement) from any number of sources external to the
client device. In the example of FIG. 1B, the primary
advertising module (150) is configured to provide the adver-
tising content in response to an initial content request.
[0024] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to render
some or all of the advertising content for display on the
client device. For example, the advertising engine (100) can
render a video advertisement for playback on a specified
mobile device platform. The advertising content can be a
static video and/or can be an interactive advertisement
designed to be displayed in conjunction with, before, and/or
after related content is displayed by the a client application.
In one or more embodiments, in cases where the client
application (e.g., a thin client application) is not capable of
rendering some or all of the advertising content, the adver-
tising engine (100) can be configured to perform server-side
rendering of some or all of the advertising content. In this
case, the thin client application is configured to display the
rendered advertising content and to send user engagement
requests to the advertising engine (100) in order to request
modifications to the advertising content and/or to request
new advertising content.

[0025] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to receive a
user engagement request generated by the client device. The
user engagement request can be generated based on a user
input associated with advertising content. For example, a
thin client application can generate a user engagement
request in response to a user clicking a “L.earn More” button
in an advertisement (e.g., step “3” of FIG. 1B). In the
example of FIG. 1B, the primary advertising module (150)
receives the user engagement request from the client (127)
and passes the request to the interactive advertising module
(155) (e.g., by sending a message to the interactive adver-
tising module (155)) to be fulfilled.

[0026] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to render
advertising content for the specific platform of the client
device. In one or more embodiments of the invention, an
initial set of advertising content is generated and provided
for the client device (e.g., step “1” of FIG. 1B). If a user
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input is detected in response to the initial content (e.g., step
“3” of FIG. 1B), secondary advertising content may be
generated for the client (e.g., by the interactive advertising
module (155) of FIG. 1B). For example, the advertising
engine (100) can be configured to (1) stream a video
advertisement for the client device (initial advertising con-
tent, e.g., step “2” of FIG. 1B), (2) receive a user engage-
ment request, and then (3) send secondary advertising con-
tent (e.g., step “4” of FIG. 1B) in response to the user
engagement request to the client device. In one example,
initial advertising content can be sent in response to any type
of client request, while secondary advertising content can be
sent specifically in response to a user input associated with
the initial advertising content.

[0027] In one or more embodiments of the invention, the
initial advertising content is provided in a static predefined
format across all clients, while the secondary content is
rendered specifically in the format of each requesting client.
In other words, the secondary advertising content can be
rendered in a platform-dependent format of the client device.
For example, the initial content can be a video, image, audio,
or other type of content streamed or provided for the client
device in a platform-independent format, while the second-
ary advertising content rendered in a platform-dependent
format includes a richer interactive user interface (UI)
enabling user interaction. Alternatively, in one or more
embodiments of the invention, both the initial and secondary
content are server-side rendered in the platform-dependent
format of the client and/or include dynamic Ul elements. In
yet another embodiment, the initial content is rendered by
the client device, while the advertising content is rendered
by the advertising engine (100).

[0028] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to provide
the rendered advertising content for display on the client
device. Providing the advertising content can include estab-
lishing a connection with the client device, and/or maintain-
ing the connection while the advertising content is displayed
to a user of the client device. In one or more embodiments,
the advertising engine (100) ends the connection upon
closing or receiving a request to close a user interface
displaying the advertising content. As discussed, in the
example of FIG. 1B, the rendered advertising module can be
provided by the interactive advertising module (155).
[0029] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to continue
to leave open a connection with the client in order to provide
additional client instructions to the client. For example, after
receiving a content request, a connection between the adver-
tising engine (100) and client device may be opened. The
advertising engine (100) may continue to leave the connec-
tion open through keep-alive signals. As a result, the adver-
tising engine (100) may continue to provide further client
instructions to the client device through the open connec-
tion.

[0030] In one or more embodiments of the invention, an
application (e.g., a thin client application) executing on the
client device includes functionality to receive the advertising
content and to display the advertising content to a user. In
one or more embodiments, the advertising content includes
an interactive user interface. For example, the application
can be configured to display the interactive user interface to
a user and to receive user input by an input device (e.g.,
input device (628) of FIG. 5, discussed below). In response
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to the user input, the application can send one or more user
engagement requests to the advertising engine (100) and can
receive modifications to the advertising content from the
advertising engine (100). In the example of FIG. 1B, the
interactive user interface and subsequent modifications are
provided by the interactive advertising module (155) in
response to one or more user engagement requests.

[0031] In one or more embodiments of the invention, a
user engagement request includes a command for moditying
the advertising content. For example, an interactive user
interface included in the advertising content can be modified
by sending a user engagement request including a command
to the advertising engine (100). The advertising engine (100)
can be configured to render new advertising content in
response to one or more commands. For example, a com-
mand can be generated based on selecting a menu item,
navigating a web page, moving a cursor, selecting a stream-
ing video or other content, and/or any other form of inter-
action with advertising content displayed by the client
device. Each command can request a predefined modifica-
tion to the content. For example, a scroll command can
request a page to be scrolled, while a page selection com-
mand can request that a new page be displayed.

[0032] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to provide
one or more instructions for the client application. An
instruction can request the client application to perform a
specified action. In one or more embodiments, the instruc-
tion requests a tracking pixel from an external reporting
service. In one or more embodiments, the instruction can be
associated with any portion of the advertising content and
can include a condition for performing the specified action.
For example, the instruction can request a tracking pixel
from a reporting service upon detecting engagement with a
specified user interface (UI) element. In this example, the
client application detects a user engagement with the Ul
element and subsequently triggers the instruction to execute.
Examples of engagement with a UI element can include, but
are not limited to, viewing a web page, selecting a button,
hovering over a display area, interacting with a widget,
typing into a text box, and viewing a particular content item
for a period of time exceeding a predefined threshold. In the
example of FIG. 1B, the one or more instructions are
provided by the interactive advertising module (155) in
conjunction with the secondary advertising content. In
another example, multiple instructions are each mapped to
different web pages. In this example, in response to detecting
engagement with a web page (e.g., detecting the user has
viewed the web page, displaying the web page, etc.), the
advertising engine (100) is configured to execute the instruc-
tion in order to request a tracking pixel from a third party
server (e.g., a reporting service). In one or more embodi-
ments, no initial advertising content and/or user engagement
requests are needed to generate and provide the secondary
advertising content. For example, the advertising engine
(100) can be implemented without the primary advertising
module (150)).

[0033] In one or more embodiments of the invention, an
identifier of a client device is identified using a tracking
pixel or other tracking mechanism identified by the client.
For example, the tracking pixel may be identified by a client
device and a tracking request may be sent to the advertising
engine (100), reporting service (115), and/or a data provider,
from the client device. The request can include an IP address
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of the client device, and the IP address can be stored by the
advertising engine (100) in the advertising repository (120).
The advertising engine (100) can be configured to associate
the IP address with a user profile and/or a household profile,
in accordance with various embodiments. In one or more
embodiments of the invention, a response from the adver-
tising engine (100), reporting service (115), and/or data
provider is sent to the client device. The response may
include an image, pixel, or other requested content.

[0034] In one or more embodiments of the invention, the
advertising engine (100) is configured to send multiple
instructions associated with various different portions of the
advertising content to the client device. Although some or all
of the advertising content can be rendered by the advertising
engine (100), in one or more embodiments, it may be
advantageous to perform certain actions on the client. For
example, in order to enable advertising reporting function-
ality of the reporting service (115), the client application
may be required to request the tracking pixels directly from
the reporting service (115). In this example, certain reporting
services gather client-specific data required for performing
analytics and/or calculating advertising-related data. Thus,
the client must make certain requests (enabled by sending
instructions to the client for those specific requests) directly
to the reporting service (115) and/or other external entities.
[0035] In one or more embodiments of the invention, the
advertising engine (100) is configured to communicate with
multiple reporting services. For example, the advertising
engine (100) can be configured to provide content referenc-
ing any number of tracking pixels or images, each referenc-
ing a different reporting service. An internal reporting ser-
vice communicatively coupled to the advertising engine
(100) (or a component of the advertising engine (100)) can
perform analytics across multiple sets of data served to
multiple clients of the advertising engine (100). A third party
reporting service external to the advertising engine (100) can
be configured to provide independently verified analytics/
engagement data to one or more advertising customers or
partners having a relationship with the advertising engine
(100).

[0036] In one or more embodiments of the invention, the
advertising engine (100) is configured to identify content
served to a client. Examples of content can include, but is
not limited to, broadcast media content served to a television
device (e.g., a cable box), streaming video served to a
mobile device, satellite media content served to a client
including a satellite receiver, local broadcast television
content received by a television including an antenna, and
any other content provided to a client computing device. The
content can include any type of media, associated metadata,
and/or advertisements in accordance with various embodi-
ments of the invention.

[0037] In one or more embodiments of the invention, the
advertising engine (100) is configured to obtain an identifier
associated with the client. The identifier can be any data
usable to either uniquely or non-uniquely identify a client
computing device or a network item associated with the
client computing device (e.g., a router, switch, gateway,
etc.). For example, the advertising engine (100) may identify
an internet protocol (IP) address associated with the televi-
sion client or a router to which the client is connected.

[0038] In one or more embodiments of the invention, the
advertising engine (100) is configured to identify advertising
content relevant to the content served to the client. In one or
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more embodiments, the advertising engine (100) is config-
ured to match the content to the advertising content using
any method for determining content relevancy (e.g., seman-
tic analysis, keyword matching, etc.). For example, metadata
associated with an advertisement can be used to match the
advertisement to a television program based on one or more
keyword categories of the program. Determining relevancy
can be performed by a related or external module, such that
the advertising engine (100) is configured to receive a
mapping of advertising content to media content. For
example, a user of the advertising exchange service (110)
can select advertisements to associate with media content
using a user interface web portal.

[0039] In one or more embodiments of the invention, the
advertising engine (100) is configured to submit, to the
advertising exchange service (110), a request to provide the
advertising content for one or more associated computing
devices. The associated devices can be identified based on at
least a portion of the identifier associated with the client. For
example, a portion of an internet protocol (IP) address of the
client can be matched to IP addresses of one or more
associated devices.

[0040] In one or more embodiments of the invention, the
advertising engine (100) is configured to provide the adver-
tising content for the associated client computing devices.
The advertising content can be provided for the associated
devices directly from the advertising engine (100), via the
advertising exchange service (110), and/or via any other
intermediary entity, in accordance with various embodi-
ments of the invention. In one or more embodiments of the
invention, the advertising engine (100) establishes a con-
nection with each associated device and maintains the
connection while a user of the device navigates a menu of
options associated with the advertising content. For
example, the menu may provide the user with one or more
options for viewing advertising content.

[0041] In one or more embodiments of the invention, the
advertising engine (100) is configured to receive content
placement opportunities from the advertising exchange ser-
vice (110). Each content placement opportunity may identify
at least a portion of an identifier of a client (e.g., a partially
masked IP address). The identifiers can be persistent and
unique, or can be temporary and non-unique, in accordance
with various embodiments of the invention.

[0042] In one or more embodiments of the invention, the
advertising engine (100) is configured to determine an
identifier of an associated computing device. The advertis-
ing engine (100) can then be configured to identify a
relationship between the identifier of an associated comput-
ing device and the identifier of the client. For example, the
advertising engine (100) can determine that an IP address of
a tablet computer is the same as an IP address of a set-top
box. In this example, the IP address of the initial client
device can be assigned to a networking device serving
multiple other devices in a household or local area network
(LAN). Associated devices can be identified by the adver-
tising engine (100) based on sharing the same or similar IP
address. IP addresses of the client devices can be deter-
mined, for example, by means of a tracking pixel or other
mechanism, in accordance with various embodiments of the
invention.

[0043] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to receive an
encoded identifier for a device from an IP matching service
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(not shown). Thus, the advertising engine (100) can receive
a first encoded identifier associated with a first client and a
second encoded identifier associated with a second client. In
one or more embodiments, the advertising engine (100)
includes functionality to determine that the identifiers are
associated (e.g., with the same IP address or household).
Alternatively or additionally, in one or more embodiments,
the advertising engine (100) includes functionality to pro-
vide the identifiers to the IP matching service in conjunction
with a request to determine if the identifiers are associated.
The IP matching service can be configured to: (1) provide a
response indicating that the identifiers are not related or (2)
confirm that the identifiers are associated and/or identify a
type of association between the identifiers (e.g., same IP
address, same household, same geographic region, etc.).

[0044] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to obtain a
partial identifier of a client’s IP address from an external
source (e.g., advertising exchange service (110)). For
example, the advertising engine (100) can obtain a truncated
or redacted portion of the IP address for each client from the
advertising exchange service (110). The advertising
exchange service (110) can be configured to truncate the IP
address or otherwise mask the identifier of the client such
that the client is not directly/uniquely identifiable based on
the truncated identifier. In this way, the exact identifier of the
client can be hidden from the advertising engine (100). At
the same time, the advertising engine (100) can be config-
ured to match at least a portion of the IP addresses of two
clients in order to determine whether the IP addresses are
associated (e.g., if the two IP addresses correspond to
devices in the same geographic region). The advertising
engine (100) can be configured to identify any other asso-
ciation between the IP addresses, depending on the amount
of the IP address or other identifier provided, in accordance
with various embodiments.

[0045] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to select a
subset of the content placement opportunities associated
with the identifier of the client. For example, the advertising
engine (100) can obtain identifiers of each of the content
placement opportunities (i.e., identifiers of the clients asso-
ciated with each opportunity) and then compare each iden-
tifier to the identifier of the client in order to determine
whether an association exists. The advertising engine (100)
can be configured to determine any type of association
between the clients. For example, as discussed above, the
advertising engine (100) can be configured to provide the
identifiers to an IP matching service and to receive the
association from the IP matching service. In another
example, the advertising engine (100) compares IP
addresses of the content placement opportunities with the IP
address of the client. In this example, the advertising engine
(100) can determine that a subset of the IP addresses match
(or at least partially match) the IP address of the client.

[0046] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to receive an
identification of one or more content placement opportuni-
ties associated with the client computing device. Identifica-
tion can be included in a request for advertising content
received directly from the client device, or via an interme-
diary service (e.g., advertising exchange service (110)).
Providing the advertising content for the client computing
device can be performed in response to receiving the iden-
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tification. Alternatively, in one or more embodiments, the
advertisement engine (100) is configured to provide the
advertising content and a set of identifiers of client devices
and/or a household or other grouping of related devices to
the advertising exchange service (110). The advertising
exchange service (110) can then serve the advertising con-
tent to the relevant devices according to the parameters
provided by the advertising engine (100).

[0047] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to determine
that the computing device is a non-mobile television client.
The advertising engine (100) can be configured to detect
multiple content requests from the computing device and to
determine that the content requests originated from the same
geographic location or within a predefined geographic prox-
imity. Based on the requests originating from the geographic
location or within a predefined geographic proximity, the
advertising engine (100) can then determine that the device
is non-mobile. The advertising engine (100) can be config-
ured to determine that the computing device is non-mobile
based on identification data associated with the device (e.g.,
a media access control (MAC) address, internet protocol (IP)
address, or other identifier). The identification data can
identify a make, model, type, category or other attribute of
the computing device. The advertising engine (100) can be
configured to determine that the computing device is a
non-mobile television client based on the content served to
the device. For example, a device that receives a predefined
amount or percentage of its content from a broadcast media
source can be identified as a television client.

[0048] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to associate
one or more devices with the household profile based on one
or more criteria. For example, the advertising engine (100)
can determine a percentage of the requests of a device
originating from a common IP address. The advertising
engine (100) can then compare the percentage to a pre-
defined threshold. If the threshold is exceeded (e.g., at least
90% of the requests of the client originate from a common
1P address), the client device can be linked to the household
profile associated with the common IP address. In another
example, the advertising engine (100) is configured to link
a client device to the household profile based on determining
that (1) the client device is non-mobile and that (2) the client
device requests data from an IP address associated with the
household profile. In this example, mobile client devices
may be associated with the household profile upon satistying
one or more different criteria.

[0049] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to construct
a household profile associated with the IP address. The
household profile can be constructed at least in part based on
the content served to one or more clients within the house-
hold. For purposes of this disclosure, a household can refer
to any grouping of related or associated computing devices.
Examples of a household can include a local area network of
a residential address, a wide area network of a business, and
devices across multiple separate dwellings within a multi-
dwelling structure. The advertising engine (100) can be
configured to include content preferences (e.g., commonly
viewed topics/genres/categories of content) as part of the
household profile. The household profile can further include
information identifying devices within the household (e.g.,
operating system/platform, make/model, type of device,
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etc.), users of the household (e.g., demographic information
about multiple users), and/or behavioral habits (e.g., typical
access times, average session duration, requesting URLs,
favorite/commonly visited websites, browsing history, and
etc.). In one or more embodiments of the invention, the
advertising engine (100) is configured to identify relevant
advertising content to serve to one or more client devices
based on the household profile. The advertising engine (100)
can also be configured to build and/or supplement the
household profile based on content received by any number
of client devices associated with a common identifier of the
household. For example, multiple computing devices iden-
tifying the same or related IP addresses can be designated as
being within a common household. In this example, the
content received by the multiple computing devices is used
to create the household profile.

[0050] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to create/
modify the household profile based on one or more non-
mobile client devices. The advertising engine (100) can be
configured to associate client devices with a household
profile based on one or more attributes of the client device.
For example, the advertising engine (100) may ignore
mobile devices when creating/modifying a household pro-
file. Thus, given a set of devices requesting content from a
common P address associated with a household profile, the
advertising engine (100) may be configured to link only the
non-mobile devices of the set of devices to the household
profile. Alternatively, in another example, the advertising
engine (100) may weight non-mobile devices more heavily
than mobile devices in creating/modifying the household
profile.

[0051] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to assign,
based on a frequency and/or proportion of content requests,
a new computing device to the household profile. For
example, 50% of the requests may originate from a common
IP address, while the remaining 50% originate from other IP
addresses. In this example, the advertising engine (100)
determines that at least a predefined portion of the requests
(i.e., exceeding a predefined percentage) originate from the
common IP address and, in response, assign the client device
to the household profile. The advertising engine (100) can
also use user-provided information to associate other com-
puting devices with the household profile. For example, the
advertising engine (100) may request confirmation of
whether the client device is part of the household directly
from the user (e.g., through a prompt displayed by the
client). The user can then indicate whether the device is part
of the household or not (e.g., “Are you currently connecting
from your home?”). The advertising engine (100) can also
be configured to receive information associating one or more
client devices with the household from a third party entity.
For example, the advertising engine (100) may receive
information associating the client device to the household
from an Internet service provider (ISP) serving the client
device.

[0052] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to provide
relevant content to the new computing device based on the
household profile. The advertising engine may calculate a
relevance (e.g., a relevance score) between a variety of
candidate content items and the household profile. Key-
words, categories, and/or other attributes of the household
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profile can be matched or scored to similar attributes among
a set of candidate content items. Based on the calculated
relevance, the advertising engine (100) can then select a
subset of the highest ranking candidate content items to be
provided to the new computing device. The relevant content
provided to the new computing device (or any number of
associated devices) can include a customized advertisement
based on household information associated with the IP
address. The customized advertisement may include or be
served in conjunction with a tracking pixel, in accordance
with various embodiments of the invention.

[0053] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to identify a
user profile associated with the computing device. While the
household profile may be associated with multiple users
and/or devices associated with a common location, the user
profile may be specific to an individual user. The user profile
can include identifying information of the user, browsing
history, content viewing history, references to one or more
external sources of user information (e.g., a social network-
ing profile), location information (e.g., home address), bill-
ing information, and/or any other information associated
with an individual user. In one or more embodiments of the
invention, the advertising engine (100) is configured to
obtain user profile information from a variety of external
sources (e.g., partner entities, advertising exchange service
(110), billing module (not shown), and etc.) and/or to
aggregate user profile information in the advertising reposi-
tory (120). For example, the advertising engine (100) can be
configured to obtain HTTP cookie data from a client device
and to utilize the cookie data in order to create or augment
a user profile of a user. User profile information can also
include subscription information (e.g., from a streaming
media service) and/or membership data from an affiliated
website or data provider.

[0054] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to supple-
ment the household profile based on the user profile. One or
more user profiles can be linked to a household profile
and/or used to select or modify a representative household
profile (e.g., a ranking of favorite genres, content categories,
etc.) which may be then used to select relevant content for
devices within the household. The advertising engine (100)
can be configured to use the most granular information
available to select relevant content for a given client device.
Thus, for example, if no user profile information is associ-
ated with the device, the advertising engine (100) may use
household profile information to select relevant content. If
no household profile information is associated with the
client device, the advertising engine (100) may use associ-
ated location and/or demographic information to select
relevant content for the client device.

[0055] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to provide an
instruction to request a tracking pixel from an external
reporting service (115) at a predefined interval. In response
to the instruction, the client application can then request the
tracking pixel from the reporting service (115) at the pre-
defined interval while displaying the advertising content.
Upon closing of the advertising content, the client applica-
tion can be configured to cease requesting the tracking pixel.
In one or more embodiments, the reporting service (115) is
configured to estimate a display time of the advertising
content based on a number of accesses of the tracking pixel
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from the reporting service. Thus, if the instruction dictates
that the pixel should be requested every 2 seconds, the
reporting service (115) can be configured to calculate a
number of times (N) the tracking pixel was requested during
the current session, and to estimate the display time as N*2.

[0056] In one or more embodiments of the invention, the
advertising engine (100) is configured to obtain some or all
of the advertising content from the advertising exchange
service (110). The advertising engine (100) can be config-
ured to perform required rendering for various different
client platforms and to serve the rendered content to one or
more client devices. Furthermore, the advertising engine
(100) can be configured to receive requests on behalf of
client devices from the advertising exchange service (110).
Thus, the advertising exchange service (110) can include
functionality to match specific advertising content to client
requests based on predefined advertiser subscription data or
other related information.

[0057] In one example, the advertising exchange service
(110) may provide content placement opportunities on client
devices to potential advertisers (e.g., through an automatic
bidding process). Accordingly, the advertising exchange
service (110) may act as a “middleman” between the adver-
tiser (105) and a client device (e.g., 127 and 129). For
example, the advertising exchange service (110) may be
coupled with the client device through the network (130).
The advertising exchange service (110) may request adver-
tising content that will be ultimately provided to the client
device. For example, the advertising exchange service (110)
may receive the content request from the client device and
in turn communicate the content request to the advertising
engine (100). Alternatively, the advertising exchange service
(110) may determine that an advertisement should be shown
on the client device and therefore generate a content request
for an advertisement from the advertising engine (100) that
will be ultimately provided to the client device. In one or
more embodiments of the invention, user engagement
requests from the client are also routed through the adver-
tising exchange service (110). Regardless of the format or
specific request, user engagement request can refer to any
request or series of requests resulting from a user input
associated with advertising content. Thus, the advertising
exchange service (110) can be configured to receive a
notification from the client and request advertising content
from the advertising engine (100) in response to the notifi-
cation. In this example, both the notification and the subse-
quent request can be referred to as a single user engagement
request, since the notification and the subsequent request
were caused by a common user input.

[0058] In the example of FIG. 1B, the interactive adver-
tising module (155) optionally includes a headless web
browser (156) configured to render advertising content for
one or more client platforms. Thus, in one or more embodi-
ments, some or all of the rendering functionality of the
advertising engine (100) is performed by the headless web
browser. The headless web browser (156) (or other compo-
nent of the advertising engine responsible for rendering) can
be configured to emulate presentation of one or more web
pages in order to serve content rendered for a specified
platform. The headless web browser (156) can be configured
to render an instance of the web page on the server, and to
emulate interactions with the instance of the web page in
response to one or more user engagement requests. By
performing server-side rendering of some or all advertising
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content delivered to a client, development of client appli-
cations may be simplified. In one or more embodiments of
the invention, a traditional web browser and/or another
component of the interactive advertising module (155) is
used to render advertising content for one or more clients.
[0059] In the example of FIG. 1B, the content capture
module (157) includes functionality to capture content
intended for the client (127) from the headless browser (156)
and to provide the captured content to the client (127). In
other words, the content capture module (157) is configured
to extract the advertising content from the headless browser
(156) and/or to ignore non-advertising related content gen-
erated, for example, during emulation of a web page. Con-
tent generated by the headless browser can be stored by the
content capture module (157) and provided to the client
(127) at a later time. For example, the content capture
module (157) can be configured to stream a video to the
client (127) over a period of time, although some portion (or
the entirety) of the video can be rendered by the headless
browser (156) in advance of the streaming

[0060] In one or more embodiments of the invention, the
client devices (127 and 129) represent any type or form of
computing device or system. For example, the client device
may be an Internet-connected television, a smart television,
a smart Blu-ray player, an automobile Internet-connected
computer, a gaming console, a streaming set-top box, a
mobile telephone, a tablet computer, a personal computer,
and/or any operable to display advertisements or receive
user actions. The term television client can refer to any
computing device connected to or associated with a televi-
sion. Examples of a television client can include a set-top
box, smart TV, cable box, Internet-connected television, and
any other television-related device. In one or more embodi-
ments of the invention, the client devices (127 and 129) are
both located within the same household (125). It should be
appreciated that in one or more embodiments of the inven-
tion, the client devices (127 and 129) are not located within
the same household.

[0061] In one or more embodiments of the invention, the
client devices (127 and 129) may be operable to receive or
capture user actions (e.g., a television remote control event,
a gaming console controller event, a touchscreen event, a
mobile telephone event, a tablet computer event, a personal
computer event, a gesture event, a movement event, a
gyroscope event, an accelerometer event, a voice command,
and/or any other event receivable by a client device). For
example, a user may use the directional pad (D-pad) of a
television remote control to provide directional commands
and the “OK” or “Select” button of the television remote
control to make a selection.

[0062] FIGS. 3A-3E show exemplary depictions of adver-
tising content, according to one or more embodiments of the
invention. The advertising content may be displayed on the
client device. In one or more embodiments, the advertising
content includes one or more controls. For example, FIG. 3B
shows advertising content including buttons (310) for More
Info, Nearby Locations, Photo Gallery, and a back button. A
user may perform a selection of one of the buttons (310). In
response to the user input, the client device may generate a
user engagement request to be sent to the advertising engine
(100) in order to request modifications to the advertising
content. For example, the user interface depicted by FIG. 3B
is modified to the user interface depicted by FIG. 3D in
response to the user clicking the “More Info” button shown

Mar. 9, 2017

in FIG. 3B. Upon clicking the button, a user engagement
request is sent through an advertising exchange service (110)
to an advertising engine (100). In response to the user
engagement request, the advertising engine (100) renders
the advertising content depicted by FIG. 3D and sends the
rendered content to the client device for display. Similarly,
the advertising content depicted by FIG. 3E is provided in
response to the user selecting the “Nearby Locations” button
shown in FIG. 3B.

[0063] In one or more embodiments of the invention, the
client device first provides the content request to the adver-
tising exchange server (110), which in turn sends a content
request to the advertising engine (100). In this way, the
advertising exchange server (110) can be used to provide a
platform for selecting initial advertising content for one or
more users of the client device (e.g., 127 and 129).

[0064] Continuing to refer to the example of FIG. 3B, if
the advertising engine (100) receives a client event reflecting
a selection of the More Info button, the advertising engine
(100) may generate an advertisement with more information
about a product (e.g., the advertisement shown by FIG. 3C).
[0065] In one or more embodiments of the invention, the
advertising content is generated by an external service and
stored in the advertising repository (120) for use by the
advertising engine (100). Thus, it should be appreciated that,
instead of generating the advertisement, the advertising
engine (100) can be configured to instead access the adver-
tising repository (120) to provide a previously generated
advertisement.

[0066] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to first com-
press and/or encrypt the advertising content before provid-
ing for the client device. Further, the advertising engine
(100) may be configured to send the advertising content in
various formats, for example, as an H.264 stream, as an MP4
stream, as an HTTP Live Streaming (HLS) stream, and so
on.

[0067] In one or more embodiments of the invention, the
advertising engine (100) includes functionality to send the
advertising content over a network. For example, the adver-
tising engine (100) may send the advertising content through
the network (130) to the client device for eventual display on
the client device. In one or more embodiments, advertising
content can be generated in response to one or more user
engagement requests and sent to the client device. Accord-
ingly, the advertising content can include an interactive user
interface that may be controlled, manipulated, or navigated
by a client device.

[0068] In one or more embodiments of the invention, the
client is configured to send one or more user engagement
requests to the advertising engine (100). For example, a user
engagement request may include a command for navigating
from a current page to a previous page. For example, if FIG.
3 A depicts a previous screen, the command may request to
navigate from the advertisement screen depicted in FIG. 3B
back to the advertisement screen depicted in FIG. 3A.
[0069] FIG. 4 shows an exemplary depiction of an image
including an indication of at least one of the plurality of
client-interactive controls, according to one or more
embodiments of the invention. In the example of FIG. 4, the
user of a television (TV) decides to view a television
program. The user makes a selection corresponding to the
program using a television remote. In response the user’s
selection, the television requests content from an external
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advertising engine. The advertising engine sends the follow-
ing fictional markup language formatted text to the client:

[0070] The client receives the formatted text along with
the image of FIG. 4 containing depictions of a set of
client-interactive controls (450 and 455). As dictated by the
fictional markup code example above, each of the client-
interactive controls corresponds to at least one image,
depending on the current image displayed by the client
device. In other words, the markup code defines a set of
images corresponding to the depicted controls such that the
client device can display a different one of the images
depending on the user’s selection (e.g., using the television
remote). In this way, in one or more embodiments, the client
device can be configured to provide an interactive menu of
options to the user via static images and without the need for
dynamic rendering of a user interface. Thus, the client-
interactive controls can be displayed across a variety of
different platforms and devices without the need for plat-
form-dependent rendering. Furthermore, thin client devices
without the hardware and/or software capability to perform
complex client-side rendering of user interfaces can be used
to provide a menu of user-selectable content provided by the
remote advertising engine.

[0071] In one or more embodiments of the invention, the
advertising engine (100) is a software application or a
software service (e.g., a set of related software applications)
configured to execute on one or more hardware processors.
The advertising engine (100) can include one or more
processes configured to concurrently send and receive data
from multiple external entities (e.g., client devices, adver-
tising exchange service (110), advertising repository (120),
etc.). The advertising engine (100) can be a component of a
service-oriented architecture (SOA) or any other software
platform, either inside or outside of an advertising network,
in accordance with various embodiments. In one or more
embodiments of the invention, one or more components of
the advertising engine (100) reside in a cloud computing
application in a network distributed system. In one or more
embodiments of the invention, advertising engine (100) is
integrated within or operatively connected to one or more
other components of the system (199) (e.g., advertising
exchange service (110)).

[0072] In one or more embodiments of the invention, the
primary advertising module (150) and the interactive adver-
tising module (155) are software applications or software
services (e.g., a set of related software applications) config-
ured to execute on one or more hardware processors. The
primary advertising module (150) and the interactive adver-
tising module (155) can include one or more processes
configured to concurrently send and receive data from
multiple external entities (e.g., client devices, advertising
exchange service (110), advertising repository (120), etc.).
The primary advertising module (150) and/or the interactive
advertising module (155) can be components of a service-
oriented architecture (SOA) or any other software platform,
either inside or outside of an advertising network, in accor-
dance with various embodiments. In one or more embodi-
ments of the invention, one or more components of the
primary advertising module (150) and/or the interactive
advertising module (155) reside in a cloud computing appli-
cation in a network distributed system. In one or more
embodiments of the invention, primary advertising module
(150) and/or the interactive advertising module (155) is
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integrated within or operatively connected to one or more
other components of the system (199) (e.g., advertising
exchange service (110)).

[0073] In one or more embodiments of the invention, the
advertising exchange service (110) and the reporting service
(115) are software applications or software services (e.g.,
sets of related software applications) configured to execute
on one or more hardware processors. Thus, advertising
exchange service (110) and reporting service (115) can
include one or more processes configured to concurrently
send and receive data from multiple external entities (e.g.,
advertising engine (100), etc.). The advertising exchange
service (110) and/or the reporting service (115) can be
components of a service-oriented architecture (SOA) or any
other software platform, either inside or outside of an
advertising network, in accordance with various embodi-
ments. In one or more embodiments of the invention, one or
more components of the advertising exchange service (110)
and/or the reporting service (115) reside in a cloud comput-
ing application in a network distributed system. In one or
more embodiments of the invention, advertising exchange
service (110) and/or the reporting service (115) is integrated
within or operatively connected to one or more other com-
ponents of the system (199).

[0074] In one or more embodiments of the invention, the
advertising repository (120) is a database and/or storage
service residing on one or more servers. For example, the
advertising repository (120) can be implemented as a storage
service using service-oriented architecture (SOA) and con-
figured to receive requests for data and to provide requested
data to other components of the system (199). In another
example, the advertising repository (120) can include one or
more tables in a distributed database management system
(DBMS), a clustered database, a standalone flat file, and/or
any storage software residing on one or more physical
storage devices. Examples of a storage device may include,
but are not limited to, a hard disk drive, a solid state drive,
and/or other memory device. Any type of database or storage
application can be used, in accordance with various embodi-
ments of the invention.

[0075] In one or more embodiments of the invention, the
advertising repository (120) is a separate application or set
of applications residing on one or more servers external (and
communicatively coupled) to the system (199). Alterna-
tively, in one or more embodiments of the invention, the
advertising repository (120) can be an integrated component
of'an advertising system and/or can reside, either partially or
entirely, on one or more common hardware devices (e.g., a
server).

[0076] FIG. 2 shows a flowchart of a method for providing
advertising content, in accordance with one or more embodi-
ments of the invention. While the various steps in the
flowchart are presented and described sequentially, one of
ordinary skill in the art will appreciate that some or all of the
steps can be executed in different orders and some or all of
the steps can be executed in parallel. Further, in one or more
embodiments of the invention, one or more of the steps can
be omitted, repeated, and/or performed in a different order.
Accordingly, the specific arrangement of steps shown in
FIG. 2 should not be construed as limiting the scope of the
invention. In one or more embodiments, the steps of FIG. 2
can be performed by a client device (e.g., client (127 and
129) of FIG. 1A, discussed above).
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[0077] In STEP 200, media content served to a television
client is identified. The media content can be identified from
a variety of sources, in accordance with various embodi-
ments of the invention. For example, a content guide of a
television network can be obtained and used to identify
information about programs served to a television client.
The content can be served from an external provider from
the entity identifying the content (e.g., advertising engine
(100) of FIG. 1A, discussed above). The content can be
identified in real-time or based on a historical record of
viewed content.

[0078] In STEP 205, an internet protocol (IP) address
associated with the television client is identified. Identifica-
tion of the IP address need not involve determining the full
IP address. Identification of the IP address may involve a
partial identification (e.g., in scenarios where a portion of the
1P is masked/hidden due to privacy concerns) or can involve
receiving an encoded identifier corresponding to the IP
address. Any form of identification of the IP address can be
performed, in accordance with various embodiments of the
invention. For example, an advertising engine may receive
a partially masked IP address from an advertising exchange
service. Identification of the IP address may be performed
prior to, during, or after STEP 200 and STEP 210, in
accordance with various embodiments of the invention.
[0079] In STEP 210, advertising content relevant to the
media content is identified. The advertising content can be
matched to the media content based on a household profile
of a user or group of users, or any other method of deter-
mining relevancy. For example, metadata corresponding to
the broadcasted media content can be matched to a set of
advertising content categories. Content from matching
advertising content categories can then be selected for
inclusion in a result set of relevant content.

[0080] In STEP 215, a request is submitted to an adver-
tising exchange service. In the example of FIG. 2, the
request is to provide the advertising content for a client
computing device identified based on at least a portion of the
IP address. In one or more embodiments, the request to
provide relevant content can be submitted at any time prior
to, during, or after STEPS 200-210. Also, in one or more
embodiments, the advertising exchange service is not
required, and the request to provide relevant content is sent
to a separate component (internal or external to an adver-
tising engine) configured to facilitate content transmission to
one or more client computing devices.

[0081] In STEP 220, the advertising content is provided
for the client computing device. The content can be trans-
mitted through any number of intermediary components or
systems before arriving at the client computing device. In
one or more embodiments of the invention, the advertise-
ment content can be selected and provided to the client by
a remote advertising engine (100) (e.g., advertising engine
(100) of FIG. 1A, discussed above). An advertising
exchange service (e.g., advertising exchange service (110)
of FIG. 1A, discussed above) can also be used in conjunction
with the advertising engine, in order to match content and/or
advertisers with one or more receiving clients.

[0082] Embodiments described herein may be discussed
in the general context of computer-executable instructions
residing on some form of computer-readable storage
medium, such as program modules, executed by one or more
computers or other devices. By way of example, and not
limitation, computer-readable storage media may comprise
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non-transitory computer-readable storage media and com-
munication media; non-transitory computer-readable media
include all computer-readable media except for a transitory,
propagating signal. Generally, program modules include
routines, programs, objects, components, data structures,
etc., that perform particular tasks or implement particular
abstract data types. The functionality of the program mod-
ules may be combined or distributed as desired in various
embodiments.

[0083] Computer storage media includes volatile and non-
volatile, removable and non-removable media implemented
in any method or technology for storage of information such
as computer-readable instructions, data structures, program
modules or other data. Computer storage media includes, but
is not limited to, random access memory (RAM), read only
memory (ROM), electrically erasable programmable ROM
(EEPROM), flash memory or other memory technology,
compact disk ROM (CD-ROM), digital versatile disks
(DVDs) or other optical storage, magnetic cassettes, mag-
netic tape, magnetic disk storage or other magnetic storage
devices, or any other medium that can be used to store the
desired information and that can accessed to retrieve that
information.

[0084] Communication media can embody computer-ex-
ecutable instructions, data structures, and program modules,
and includes any information delivery media. By way of
example, and not limitation, communication media includes
wired media such as a wired network or direct-wired con-
nection, and wireless media such as acoustic, radio fre-
quency (RF), infrared, and other wireless media. Combina-
tions of any of the above can also be included within the
scope of computer-readable media.

[0085] FIG. 5 is a block diagram of an example of a
computing system 599 capable of implementing embodi-
ments of the present disclosure. Computing system 599
broadly represents any single or multi-processor computing
device or system capable of executing computer-readable
instructions. Examples of computing system 599 include,
without limitation, workstations, laptops, client-side termi-
nals, servers, distributed computing systems, handheld
devices, or any other computing system or device. In its
most basic configuration, computing system 599 may
include at least one processor 514 and a system memory
516.

[0086] Processor 514 generally represents any type or
form of processing unit capable of processing data or
interpreting and executing instructions. In certain embodi-
ments, processor 514 may receive instructions from a soft-
ware application or module. These instructions may cause
processor 514 to perform the functions of one or more of the
example embodiments described and/or illustrated herein.
[0087] System memory 516 generally represents any type
or form of volatile or non-volatile storage device or medium
capable of storing data and/or other computer-readable
instructions. Examples of system memory 516 include,
without limitation, RAM, ROM, flash memory, or any other
suitable memory device. Although not required, in certain
embodiments computing system 599 may include both a
volatile memory unit (such as, for example, system memory
516) and a non-volatile storage device (such as, for example,
primary storage device 532).

[0088] Computing system 599 may also include one or
more components or elements in addition to processor 514
and system memory 516. For example, in the embodiment of
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FIG. 5, computing system 599 includes a memory controller
518, an input/output (I/O) controller 520, and a communi-
cation interface 522, each of which may be interconnected
via a communication infrastructure 512. Communication
infrastructure 512 generally represents any type or form of
infrastructure capable of facilitating communication
between one or more components of a computing device.
Examples of communication infrastructure 512 include,
without limitation, a communication bus (such as an Indus-
try Standard Architecture (ISA), Peripheral Component
Interconnect (PCI), PCI Express (PCle), or similar bus) and
a network.

[0089] Memory controller 518 generally represents any
type or form of device capable of handling memory or data
or controlling communication between one or more com-
ponents of computing system 599. For example, memory
controller 518 may control communication between proces-
sor 514, system memory 516, and 1/O controller 520 via
communication infrastructure 512.

[0090] 1/O controller 520 generally represents any type or
form of module capable of coordinating and/or controlling
the input and output functions of a computing device. For
example, /O controller 520 may control or facilitate transfer
of data between one or more elements of computing system
599, such as processor 514, system memory 516, commu-
nication interface 522, display adapter 526, input interface
530, and storage interface 534.

[0091] Communication interface 522 broadly represents
any type or form of communication device or adapter
capable of facilitating communication between example
computing system 599 and one or more additional devices.
For example, communication interface 522 may facilitate
communication between computing system 599 and a pri-
vate or public network including additional computing sys-
tems. Examples of communication interface 522 include,
without limitation, a wired network interface (such as a
network interface card), a wireless network interface (such
as a wireless network interface card), a modem, and any
other suitable interface. In one embodiment, communication
interface 522 provides a direct connection to a remote server
via a direct link to a network, such as the Internet. Com-
munication interface 522 may also indirectly provide such a
connection through any other suitable connection.

[0092] Communication interface 522 may also represent a
host adapter configured to facilitate communication between
computing system 599 and one or more additional network
or storage devices via an external bus or communications
channel. Examples of host adapters include, without limi-
tation, Small Computer System Interface (SCSI) host adapt-
ers, Universal Serial Bus (USB) host adapters, IEEE (Insti-
tute of Electrical and Electronics Engineers) 1394 host
adapters, Serial Advanced Technology Attachment (SATA)
and External SATA (eSATA) host adapters, Advanced Tech-
nology Attachment (ATA) and Parallel ATA (PATA) host
adapters, Fibre Channel interface adapters, Ethernet adapt-
ers, or the like. Communication interface 522 may also
allow computing system 599 to engage in distributed or
remote computing. For example, communication interface
522 may receive instructions from a remote device or send
instructions to a remote device for execution.

[0093] As illustrated in FIG. 5, computing system 599
may also include at least one display device 524 coupled to
communication infrastructure 512 via a display adapter 526.
Display device 524 generally represents any type or form of
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device capable of visually displaying information forwarded
by display adapter 526. Similarly, display adapter 526
generally represents any type or form of device configured
to forward graphics, text, and other data for display on
display device 524.

[0094] As illustrated in FIG. 5, computing system 599
may also include at least one input device 528 coupled to
communication infrastructure 512 via an input interface 530.
Input device 528 generally represents any type or form of
input device capable of providing input, either computer- or
human-generated, to computing system 599. Examples of
input device 528 include, without limitation, a keyboard, a
pointing device, a speech recognition device, or any other
input device.

[0095] As illustrated in FIG. 5, computing system 599
may also include a primary storage device 532 and a backup
storage device 533 coupled to communication infrastructure
512 via a storage interface 534. Storage devices 532 and 533
generally represent any type or form of storage device or
medium capable of storing data and/or other computer-
readable instructions. For example, storage devices 532 and
533 may be a magnetic disk drive (e.g., a so-called hard
drive), a floppy disk drive, a magnetic tape drive, an optical
disk drive, a flash drive, or the like. Storage interface 534
generally represents any type or form of interface or device
for transferring data between storage devices 532 and 533
and other components of computing system 599.

[0096] In one example, databases 540 may be stored in
primary storage device 532. Databases 540 may represent
portions of a single database or computing device or it may
represent multiple databases or computing devices. For
example, databases 540 may represent (be stored on) a
portion of computing system 599 and/or portions of example
network architecture 699 in FIG. 6 (below). Alternatively,
databases 540 may represent (be stored on) one or more
physically separate devices capable of being accessed by a
computing device, such as computing system 599 and/or
portions of network architecture 699.

[0097] Continuing with reference to FIG. 5, storage
devices 532 and 533 may be configured to read from and/or
write to a removable storage unit configured to store com-
puter software, data, or other computer-readable informa-
tion. Examples of suitable removable storage units include,
without limitation, a floppy disk, a magnetic tape, an optical
disk, a flash memory device, or the like. Storage devices 532
and 533 may also include other similar structures or devices
for allowing computer software, data, or other computer-
readable instructions to be loaded into computing system
599. For example, storage devices 532 and 533 may be
configured to read and write software, data, or other com-
puter-readable information. Storage devices 532 and 533
may also be a part of computing system 599 or may be
separate devices accessed through other interface systems.

[0098] Many other devices or subsystems may be con-
nected to computing system 599. Conversely, all of the
components and devices illustrated in FIG. 5 need not be
present to practice the embodiments described herein. The
devices and subsystems referenced above may also be
interconnected in different ways from that shown in FIG. 5.
Computing system 599 may also employ any number of
software, firmware, and/or hardware configurations. For
example, the example embodiments disclosed herein may be
encoded as a computer program (also referred to as com-
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puter software, software applications, computer-readable
instructions, or computer control logic) on a computer-
readable medium.

[0099] The computer-readable medium containing the
computer program may be loaded into computing system
599. All or a portion of the computer program stored on the
computer-readable medium may then be stored in system
memory 516 and/or various portions of storage devices 532
and 533. When executed by processor 514, a computer
program loaded into computing system 599 may cause
processor 514 to perform and/or be a means for performing
the functions of the example embodiments described and/or
illustrated herein. Additionally or alternatively, the example
embodiments described and/or illustrated herein may be
implemented in firmware and/or hardware.

[0100] For example, a computer program for requesting
advertising content for display by a thin client application
may be stored on the computer-readable medium and then
stored in system memory 516 and/or various portions of
storage devices 532 and 533. When executed by the pro-
cessor 514, the computer program may cause the processor
514 to perform and/or be a means for performing the
functions required for carrying out the process described
with regard to the flowchart of FIG. 4 (discussed above).
[0101] FIG. 6 is a block diagram of an example of a
network architecture 699 in which client systems 610, 620,
and 630 and servers 640 and 645 may be coupled to a
network 650. Client systems 610, 620, and 630 generally
represent any type or form of computing device or system,
such as clients 127 and 129 of FIG. 1A.

[0102] Similarly, servers 640 and 645 generally represent
computing devices or systems, such as application servers or
database servers, configured to provide various database
services and/or run certain software applications (e.g., func-
tionality of advertising engine 100 of FIG. 1A, discussed
above). Network 650 generally represents any telecommu-
nication or computer network including, for example, an
intranet, a wide area network (WAN), a local area network
(LAN), a personal area network (PAN), or the Internet.
[0103] With reference to computing system 599 of FIG. 5,
a communication interface, such as communication interface
522, may be used to provide connectivity between each
client system 610, 620, and 630 and network 650. Client
systems 610, 620, and 630 may be able to access information
on server 640 or 645 using, for example, a Web browser, thin
client application, or other client software. Such software
may allow client systems 610, 620, and 630 to access data
hosted by server 640, server 645, or storage devices 670(1)-
(N). Although FIG. 6 depicts the use of a network (such as
the Internet) for exchanging data, the embodiments
described herein are not limited to the Internet or any
particular network-based environment.

[0104] In one embodiment, all or a portion of one or more
of the example embodiments disclosed herein are encoded
as a computer program and loaded onto and executed by
server 640, server 645, storage devices 670(1)-(N), or any
combination thereof. All or a portion of one or more of the
example embodiments disclosed herein may also be encoded
as a computer program, stored in server 640, run by server
645, and distributed to client systems 610, 620, and 630 over
network 650.

[0105] While the foregoing disclosure sets forth various
embodiments using specific block diagrams, flowcharts, and
examples, each block diagram component, flowchart step,
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operation, and/or component described and/or illustrated
herein may be implemented, individually and/or collec-
tively, using a wide range of hardware, software, or firmware
(or any combination thereof) configurations. In addition, any
disclosure of components contained within other compo-
nents should be considered as examples because many other
architectures can be implemented to achieve the same func-
tionality.

[0106] While various embodiments have been described
and/or illustrated herein in the context of fully functional
computing systems, one or more of these example embodi-
ments may be distributed as a program product in a variety
of forms, regardless of the particular type of computer-
readable media used to actually carry out the distribution.
The embodiments disclosed herein may also be imple-
mented using software modules that perform certain tasks.
These software modules may include script, batch, or other
executable files that may be stored on a computer-readable
storage medium or in a computing system. These software
modules may configure a computing system to perform one
or more of the example embodiments disclosed herein. One
or more of the software modules disclosed herein may be
implemented in a cloud computing environment. Cloud
computing environments may provide various services and
applications via the Internet. These cloud-based services
(e.g., software as a service, platform as a service, infrastruc-
ture as a service, etc.) may be accessible through a Web
browser or other remote interface. Various functions
described herein may be provided through a remote desktop
environment or any other cloud-based computing environ-
ment.

[0107] The foregoing description, for purpose of explana-
tion, has been described with reference to specific embodi-
ments. However, the illustrative discussions above are not
intended to be exhaustive or to limit the invention to the
precise forms disclosed. Many modifications and variations
are possible in view of the above teachings. The embodi-
ments were chosen and described in order to best explain the
principles of the invention and its practical applications, to
thereby enable others skilled in the art to best utilize the
invention and various embodiments with various modifica-
tions as may be suited to the particular use contemplated.
[0108] Embodiments according to the invention are thus
described. While the present disclosure has been described
in particular embodiments, it should be appreciated that the
invention should not be construed as limited by such
embodiments, but rather construed according to the below
claims.

What is claimed is:

1. A system for adaptive multi-device content distribution
based on associated internet protocol (IP) addressing, the
system comprising:

a computer processor;

a content engine executing on the computer processor and

configured to:

identify media content served to a television client;

identify a client internet protocol (IP) address associ-
ated with the television client;

submit, to a content exchange service, a request for
content placement opportunities;

receive content placement opportunities from the con-
tent exchange service, each content placement
opportunity identifying at least a portion of a source
IP address;



US 2017/0070764 Al

identify, based on the provided portion of the source IP
address, a subset of the content placement opportu-
nities associated with the client IP address; and

a content provider configured to:

identify content relevant to the media content; and
provide the content for the subset of the content place-
ment opportunities.

2. The system of claim 1, the content engine further
configured to:

provide the client IP address to the content exchange

service in conjunction with the request, wherein the
content exchange service identifies content placement
opportunities by matching at least a portion of the client
IP address, at least one of the content placement oppor-
tunities referencing a client computing device con-
nected to a common network of the television client.

3. A non-transitory computer-readable storage medium
comprising a plurality of instructions for multi-device con-
tent distribution, the plurality of instructions executing on at
least one computer processor to enable the computer pro-
cessor to:

identify media content served to a television client;

identify a client internet protocol (IP) address associated

with the television client;

identify content relevant to the media content;

submit, to a content exchange service, a request for

content placement opportunities;
receive content placement opportunities from the content
exchange service, each content placement opportunity
identifying at least a portion of a source IP address;

identify, based on the provided portion of the source IP
address, a subset of the content placement opportunities
associated with the client IP address;

identify content relevant to the media content; and

provide the content for the subset of the content place-

ment opportunities.

4. The non-transitory computer-readable storage medium
of claim 3, wherein the source IP address is truncated by the
content exchange service, and wherein identifying the subset
comprises comparing the truncated source IP addresses with
the client IP address.

5. The non-transitory computer-readable storage medium
of claim 4, wherein each of the truncated source IP addresses
corresponds to a geographic area, and wherein the client IP
address corresponds to a geographic location within the
geographic area.

6. The non-transitory computer-readable storage medium
of claim 3, the plurality of instructions further enabling the
computer processor to:

provide the client IP address to the content exchange

service in conjunction with the request, wherein the
content exchange service identifies content placement
opportunities by matching at least a portion of the client
IP address, at least one of the content placement oppor-
tunities referencing a client computing device con-
nected to a common network of the television client.

7. The non-transitory computer-readable storage medium
of claim 3, the plurality of instructions further enabling the
computer processor to:

encode the client IP address to generate an encoded IP

address;

provide the encoded IP address to an IP matching service,

wherein the content exchange service provides encoded
client IP addresses to the IP matching service, and
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wherein the client IP matching service matches the
encoded IP address to an encoded client IP address of
a client computing device,

wherein the content placement opportunities comprise an
content placement opportunity associated with the cli-
ent computing device.

8. The non-transitory computer-readable storage medium
of claim 3, wherein the content comprises advertisement
content and the content placement opportunities are adver-
tisement placement opportunities.

9. The non-transitory computer-readable storage medium
of claim 3, wherein the client IP address is assigned to a
networking device connected to both the television client
and a client computing device associated with at least one of
the content placement opportunities.

10. A method for adaptive multi-device content distribu-
tion based on associated internet protocol (IP) addressing,
the method comprising:

identifying media content served to a television client;

identifying a client internet protocol (IP) address associ-

ated with the television client;

identifying content relevant to the media content;

submitting, by a computer processor and to a content

exchange service, a request for content placement
opportunities;

receiving content placement opportunities from the con-

tent exchange service, each content placement oppor-
tunity identifying at least a portion of a source IP
address;

identifying, based on the provided portion of the source IP

address, a subset of the content placement opportunities
associated with the client IP address;

identifying content relevant to the media content; and

providing the content for the subset of the content place-

ment opportunities.

11. The method of claim 10, wherein the source IP address
matches the client IP address.

12. The method of claim 10, wherein the source IP address
is truncated by the content exchange service, and wherein
identifying the subset comprises comparing the truncated
source [P addresses with the client IP address.

13. The method of claim 12, wherein each of the truncated
source IP addresses corresponds to a geographic area, and
wherein the client IP address corresponds to a geographic
location within the geographic area.

14. The method of claim 10, further comprising:

providing the client IP address to the content exchange

service in conjunction with the request, wherein the
content exchange service identifies content placement
opportunities by matching at least a portion of the client
IP address, at least one of the content placement oppor-
tunities referencing a client computing device con-
nected to a common network of the television client.

15. The method of claim 10, further comprising:

providing the client IP address to an IP matching service,

wherein the content exchange service provides encoded
client IP addresses to the IP matching service, and
wherein the IP matching service matches the client IP
address to an encoded client IP address of a client
computing device,

wherein the content placement opportunities comprise an

content placement opportunity associated with the cli-
ent computing device.
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16. The method of claim 10, wherein the client IP address
is assigned to a networking device connected to both the
television client and a client computing device associated
with at least one of the content placement opportunities.

17. The method of claim 16, wherein the client computing
device is at least one selected from a group consisting of a
network-connected television, a smart television, a smart
Blu-ray player, an automobile network-connected computer,
a gaming console, and a streaming set-top box.

18. The method of claim 9, wherein the content comprises
advertisement content and the content placement opportu-
nities are advertisement placement opportunities.

19. The method of claim 10, further comprising:

constructing, based at least on the media content served to

the television client, a household profile corresponding
to the client IP address, the household profile identify-
ing content preferences, wherein identifying content
relevant to the media content is based at least on the
household profile.
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