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tion system renders a web page in response to a web page request using the master page and the page layout associated with the
channel identified by components of the web page request.
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CUSTOM OPTIMIZATION OF WEB PAGES

BACKGROUND
[0001] With the proliferation of the smartphones and other mobile devices capable
of accessing the Internet, users are accessing websites more frequently using such mobile
devices. However, because the majority of the websites are designed so as to be accessed
by computers, users accessing such websites end up having less efficient and less
satisfactory experience. One approach to ensure that each of the different users accessing a
website from the different devices can use the website efficiently is to provide different

websites for different devices. For example, a user accessing a website www.thisone.com

is redirected to a different website having the address of m.thisone.com. However, such
approach has several disadvantages, including, unnecessary content duplication, inefficient
marketing, lower search engine rankings, etc.

[0002] Another approach is to allow the application of different cascading style
sheets (CSS) by the end users’ browsers based on the factors such as the screen size of the
end user, etc. This approach relies on the browser to determine how the content is
displayed to the end user and therefore the developer of the website relying on the CSS
has less control on the presentation of the content. Furthermore, all of the content needs to
be sent to the browser even if some of such content is not displayed to the end user, which
adds inefficiencies to the communication of the content. Yet another approach is to use the
tools that automatically refactor the content and the presentation format based on the
identity of the device accessing the website. However, this approach also does not provide
the designer of the website full control over the resulting look and feel of how the website
is presented to the user on different devices. Thus, this approach is designed to address
only the bandwidth problem without providing adequate design choice to the developer of
the website.

SUMMARY

Implementations described and claimed herein address the foregoing problems by
providing a web page optimization system that allows a user to generate web pages that
are optimized for use with different user devices. In one implementation of the web page
optimization system, a number of master pages and page layouts used to generate the web
pages are defined, with each of the master pages defining generalized regions shared by all

pages of a website and each of the page layouts defining the content and the arrangement
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of such content on the web pages. The web page optimization system also defines a
number of channels and associates the master pages and the page layouts to the channels.
Each of the channels is associated with a user device. The web page optimization system
identifies components the user agent string of a web page request, such as the user device
generating the request, the browser used to generate the request, etc., and renders a web
page in response to such web page request using the master page and the page layout
associated with the channel identified by such components of the web page request.

[0003] In some implementations, articles of manufacture are provided as computer
program products. One implementation of a computer program product provides a tangible
computer program storage medium readable by a computing system and encoding a
processor-executable program. Other implementations are also described and recited
herein.

[0004] This Summary is provided to introduce a selection of concepts in a
simplified form that are further described below in the Detailed Description. This
Summary is not intended to identify key features or essential features of the claimed
subject matter, nor is it intended to be used to limit the scope of the claimed subject
matter.

[0005] Other implementations are also described and recited herein.

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0006] FIG. 1 illustrates the example data sources and flows for a web page
optimization system.

[0007] FIG. 2 illustrates an example of a web elements database.

[0008] FIG. 3 illustrates example master page, an example page layout and an
example rendered web page.

[0009] FIG. 4 illustrates example of communications between client and a web
server.

[0010] FIG. 5 illustrates example operations for a web page optimization system.

[0011] FIG. 6 illustrates an example system that may be useful in implementing the
described technology.

[0012] FIG. 7 illustrates another example system that may be useful in

implementing the described technology.



10

15

20

25

30

WO 2013/059375 PCT/US2012/060689

DETAILED DESCRIPTIONS

[0013] The web page optimization system disclosed herein provides the custom
optimization of web pages displayed to a large variety of devices and browsers.
Specifically, the web page optimization system identifies the device that is used by a user
to generate a web page request, and based on the identification of the device, the system
selects a custom master page and a custom page layout that can be used to render a web
page to the requesting device. For example, if the requesting device is identified as a
mobile device, a master page with smaller and less data intensive header, footer, etc., is
selected for generating the web page to be sent to the requesting mobile device. Similarly,
a page layout with data that is optimized for display on a mobile device is used for
generating such a web page. In one implementation, a number of channels are also
defined, with each channel associated with a master page and a page layout.

[0014] The web page optimization system allows a user to use the same content for
generating the web pages optimized for a number of devices such as a mobile phone, a
smartphone, a laptop, etc. As a result, user with different devices can access the content
from the same web uniform resource locator (URL). Such an approach ensures that any
search engine ranking, marketing campaigns, etc., for a website will use the combined web
traffic from all users to the website, irrespective of the devices used by the users to access
the website. Furthermore, the web page optimization system also provides different level
of specificity in defining mobile devices. For example, a general smartphone channel can
be provided for generating web pages for all smartphones, while a separate channel for
generating web pages for a mobile device using Windows Phone 7 operating systems can
also be defined.

[0015] FIG. 1 illustrates the example data sources and flows for a web page
optimization system 100. Specifically, the web page optimization system 100 is used to
render and communicate the web pages for the New Geographic magazine having the

URL of www.newgeographic.com. The web page optimization system 100 includes a

database 102 that is used to store various template elements used to generate the optimized
web pages for the users vising the website of the New Geographic magazine. In one
implementation, such template elements include various master pages, various page
layouts, etc. For example, the database 102 includes a master page I 108 that provides the
generalized regions, such as the headers, shared by all pages of the New Geographic

website. Specifically the master page I 108 is used to render the web pages that will be
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provided to a visitor that is using a mobile phone to visit the website of the New
Geographic magazine. Similarly, a master page 11 110 provides the generalized regions,
such as the headers, the side-bars, the footers, etc., shared by all web pages of the New
Geographic website when such pages are provided to a visitor using a computer to visit the
website of the New Geographic magazine. Because mobile phones generally have limited
amount of viewing space for displaying a web page, the master page I 108 includes only a
small header for generating the web pages and no side banner is used. On the other hand,
when a user is visiting the New Geographic’s website using a computer, the master page 11
110 is used to generate the web pages that provide fuller and richer experience to the user.

[0016] The database 102 also includes a page layout I 112 that is configured for
displaying the content on a mobile phone and a page layout II 114 that is configured for
displaying the content on a computer screen. As illustrated in FIG. 1, a lesser amount of
content space is provided on the page layout I 112 compared to the amount of content
space provided on the page layout II 114. In one implementation, the page layouts 112 and
114 are provided with a number of panels where the content within the panels is displayed
only on certain types of devices. Thus, a panel containing a large amount of numeric data
can be identified by a web page developer as the panel that will be included in a web page
to be displayed on a computer. However, such numeric data will not be included on a web
page to be displayed on a mobile device. The database also includes various channels 104,
106. Each of the various channels 104, 106 is associated with various template elements.
For example, the mobile channel 104 is associated with the master page I 108 and the
layout I 112, wherein the computer channel 106 is associated with the master page 11 110
and the layout II 114.

[0017] 1Inone implementation, the database 102 is hosted on a webserver that serves
the web pages to the users when they visit the website for the New Geographic magazine.
When a user requests a web page, the user also sends various other information about the
user, such as the device used by the user to visit the web page, other information
identifying the user, etc. An example of such information is a hypertext transfer protocol
(http) user agent string sent from the user device browser to the webserver providing the
web pages. For example, when a user accesses the New Geographic magazine’s website
using a browser, an http request including a user string with the URL of

www.newgeographic.com 130 is sent to the webserver hosting the website. A user agent

string included in the http request include various information identifying the user, such as
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the browser used by the user, the device used by the user, the geographic location of the
user, etc. Thus, for example, when the mobile phone user 122 sends a request to access the
New Geographic magazine’s website, the user agent string attached to such a request
includes information identifying the device used by the mobile phone user 122, the
browser used by the mobile phone user 122, etc. An example of such a user agent string is
as follows:

User Agent String |

Mozilla/5.0 (Linux; U; Android 2.2.1; en-us; Nexus One Build/FRGS83)
AppleWebKit/533.1 (KHTML, like Gecko) Version/4.0 Mobile Safari/533.1

[0018] The above User Agent String I identifies that the request sent from the
mobile phone user 122 identifies the device as using “Mobile Safari” as the browser. On
the other hand, when a computer user 124 sends a request to access the New Geographic
magazine’s website, the user agent string attached to such a request will include different
components or component values. An example of such a user agent string is as follows:
User Agent String 11

Mozilla/4.0 (compatible; MSIE 8.0; Windows NT 6.1; Trident/4.0)

[0019] Once a request to access the website is received, a device identification
engine 132 parses such request and analyzes the various components of the user agent
string. Thus, upon receiving the User Agent String I, the device identification engine 132
identifies the user device as an Android™ mobile device using the Safari™ web browser.
On the other hand, when the User Agent String 11 is received, the device identification
engine 132 identifies the user device as a computer using the Internet Explorer'™ 8 as the
web browser. Subsequently, a channel selection engine 134 selects a channel based on the
identification of the user device. For example, if the user device is identified as a mobile
device, the channel selection engine 134 selects the mobile channel 104. On the other
hand, if the user device is identified as a computer, the channel selection engine 134
selects the computer channel 106.

[0020] Once the channel selection engine 134 selects a channel, a master page and a
page layout associated with the selected channel are used to render a web page that will be
provided to the user. For example, if the mobile channel 104 is selected, the master page |
108 and the layout I 112 are used to render a mobile web page 140. On the other hand, if
the computer channel 106 is selected, the master age II 110 and the layout II 114 are used

to render a computer web page 142. In one implementation, the rendered web pages 140
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and 142 are cached for future use so that when any other users request the web pages from
the website of the New Geographic magazine, such web pages can be delivered without
having to assemble the master pages, the layouts, and the content. Furthermore, anytime
there is any change in the content of the web pages, all of the web pages 140 and 142 can
be automatically generated and stored in the cache for future use. Such simultancous
caching and updating of the web pages enhances the performance of the web page
optimization system 100. Once the web pages are cached, the server hosting the website
and the database 102 determines whether a particular request from another user can be
served from the cache. In one implementation, if it is determined that the particular request
cannot be served from cache, the system renders all of the web pages 140, 142 again.
[0021] While the illustrated implementation of the web page optimization system
100 only discloses two channels, additional channels, such as a tablet channel to serve
tablet devices such as an iPad™, etc., can also be provided. Moreover, while the illustrated
implementation of the web page optimization system 100 only discloses one mobile
channel 104 that is selected for all mobile devices, in an alternative implementation,
different channels are provided for different types of mobile devices. Thus, in such an
implementation, a separate channel is provided for Apple™™ smartphones, for Windows ™

smartphones, for Android™

Smartphones, etc. Yet alternatively, an implementation of the
web page optimization system 100 includes channels that are identified based on the
browser used to access the web pages. Thus, for example, separate channels serve
Firefox ™ browsers, Internet ExplorerTM browsers, Safari™ browsers, etc.

[0022] Ttis also possible that in some situations, when the device identification
engine 132 parses a user agent string, it will identify a user device or a user browser for
which there is no designated channel. To address such a situation, an implementation of
the database 102 designates one of the channels 104, 106 as the default channel, which is
selected in the cases where no other channels can be selected based on the information
available from user agent strings. Yet alternatively, the web optimization system 100 also
designates a default master page, a default layout, etc.

[0023] While the web optimization system 100 is illustrated to have different
channels that are selected based on device type, browser type, etc., in an alternative
implementation, different channels are selected based on other information received from
the user request. For example, if a user request also includes a cookie with other

information identifying a user, such as the geographic location of the user, etc., and if the
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web optimization system 100 has the permission to use such user identifying information,
a particular channel is selected using such user identifying information.

[0024] Furthermore, while the web page optimization system 100 illustrates cach of
the channels 104, 106 to have one master page and one layout associated to such channels,
in an alternate implementation one master page is used by more than one channels. Yet
alternatively, multiple channels can be associated with the same master page but with
different layouts. This gives the designer of the database 102 the flexibility to designate a
large number of channels, even when the designer has not developed the templates for
cach of such channels. The number of channels that a user can create can be determined
based on various optimization and efficiency criteria.

[0025] An implementation of the web optimization system 100 provides a number
of override rules. For example, an override rule provides that even if the channel selection
engine 134 selects the mobile channel 104 to server a web request, if the web request or a
cookie suggests that the user is interested in the computer web page 142, the web request
is associated with the computer channel 106. Yet alternatively, such override rule can also
request different combination of the master pages and the layouts. Thus, an example user
override requests a web page generated using the master page 1 108 and the layout IT 114.
In such a case, the web optimization system 100 will generate such a web page and cache
it for the future use. Furthermore, a hierarchy for the override rules is also provided so that
if more than one override requests are received, the web page optimization system 100
prioritizes among such requests.

[0026] Using the override capabilities of the web optimization system 100, a user
can request a version of a web page that is different from the web page generated based on
the data from the user agent string. For example, when a user using an iPad™ requests a
web page, based on the user agent string, the channel selection engine 134 selects a tablet
channel. However, the user can use a cookie to inform the web optimization system 100
that the user is interested in receiving the computer web page 142, in which case, the
computer channel 106 is selected. Furthermore, because cookies are persistent, the web
optimization system 100 remembers the choice identified by the cookie.

[0027] An alternative implementation of the web optimization system 100 also
provides a programmability hook that allows the web site developers to plug-in custom
logic. For example, a developer can use some custom logic to make a channel perform a

function that suits the developer’s custom needs. Such programmability hooks can also be
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used to alter an argument or behavior of the web page optimization system 100. In one
implementation, such programmable hooks allow a developer to select a combination of a
master page and a layout for generating web pages in response to detecting that the user is
accessing the website using a particular application, such as an App for the iPhone™.
Alternatively, a developer can override a channel selection based on detecting the size of
the device screen as implied by the user agent string of the web page request.

[0028] For allowing the developers to view the various web pages 140, 142, during
the development stage of the master pages and the layouts, the web optimization system
100 also provides the users the capability to simulate various web page renderings. For
example, during the development mode, even if the developer sends a request to the web
optimization system 100 using a computer, the developer can specify that the mobile web
page 140 be rendered. An implementation also provides a simulation application that will
display the mobile web page 140 on a simulated mobile device screen on a computer.

[0029] FIG. 2 illustrates an example elements database 200 used in a web page
optimization system used by the New Geographic magazine webserver. The elements
database 200 associates a number of channels 202 to the master pages 204 and to the
layouts 206. As illustrated, a mobile channel 210 is associated with a mobile master
page 220 and a mobile layout 230. Therefore, when the mobile channel 210 is selected
based on the components of the user agent string of a web page request, the mobile master
page 220 and the mobile layout 230 are used to generate a web page. As illustrated, the
mobile master page 220 is designed with a narrower banner that can be easily displayed on
a mobile phone. Similarly, the mobile layout 230 is also designed to be compact and
without any images, graphs, etc.

[0030] On the other hand, when a computer channel 212 is selected based on the
components of the user agent string of a web page request, the computer master page 222
and a computer layout 232 are used to generate a web page. The computer master page
222 includes a wider heading, a logo, and an advertisement. Similarly, the computer layout
232 includes an expansive heading for the content as well as a graph to be displayed with
the content of a story. The computer layout 232 includes the graph component wrapped in
a panel 240. In one implementation of the database 200, the developer of the computer
layout 232 provides the rules identifying the types of devices for which the paneled
content is displayed. For example, in one particular implementation, the developer defines

that the paneled content of the computer layout 232 is displayed only on computers.
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Alternatively, such rule can be based on the user’s browser, as identified by the user agent
string. Thus, for example, the graph of the computer layout 232 is displayed only on a
browser that supports the Adobe™™ Flash player.

[0031] The tablet channel 214 is associated with the computer master page 222 and
the computer layout 232. While the implementation of database 200 does not have
separate master page and a separate layout for the tablet channel 214, a tablet master page
and a tablet layout can be added at a later stage and associated with the tablet channel 214.
The database 200 also includes a default channel 218. When a user agent string is unable
to identify the device, browser, etc., that generates a web page request; the default channel
218 is used to select a default master page 224 and a default layout 234 to render web
pages. As in the computer layout 232, part of the content to be displayed by the default
layout 234 is wrapped in the panel 242. In such a case, a developer of the default layout
can specify rules regarding the displaying of the paneled picture.

[0032] While the clements database 200 is illustrated to associate channels 202 to
various web page elements 204, 206, in an alternative implementation, other fields are also
provided. For example, in one alternative implementation, each of the channels 202 is
related a device. Thus, an iPad™ is related to the tablet channel 214, a Blackberry ™
phone is related to the mobile channel 210, etc. Even though the elements of the database
200 are illustrated as graphs, in practice, the database can be configured to only include
pointers to objects representing the elements of the database 200.

[0033] FIG. 3 illustrates an example computer master page 300 and an example
computer layout 302 for a web page optimization system. Specifically, the computer
master page 300 provides generalized regions shared by all pages on a website, such as a
header 304, a sidebar 306 with an advertisement, and a logo 308. On the other hand, the
layout 302 is a secondary visual template that provides structure to the content of
individual web pages. For example, for a web page displaying a news story, the layout 302
provides the positioning, the style, etc., for the various components of such a story,
including a news story heading 312, a graph 314 relating to the news story, and the content
of the news story 316. The graph component 314 of the computer layout 302 is wrapped in
panels 318 such that a web page developer can define rules regarding when such paneled
components are to be displayed on a web page.

[0034] The computer master page 300 and the computer layout 202 are combined to

generate a rendered computer web page 320. In this particular instance the graph 314 is
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displayed on the rendered computer web page 320. This could be due to the rule attached
to the panel 318 that specifies that the content wrapped in the panel 318 should be
displayed on a computer web page. However, if the rule specifies that the content wrapped
in the panel 318 should not be displayed on a mobile web page, a mobile web page
generated using the computer layout 302 will not include the graph 314.

[0035] FIG. 4 illustrates the example communications 400 between a client 402
requesting a web page and a server 404 providing the web pages of a website. The client
402 sends a web page request 410 to the server 404. Such a web page request 410 is
generated in response to, for example, a user typing the URL of the website in a browser, a
user clicking on the link for the website, the user activating an application on a
smartphone, etc. The web page request 410 includes a user agent string including
information that identifies the user device, the user browser, etc. In an implementation, the
user agent string also includes a cookie or information identifying a cookie. At 412, the
server 404 determines the channel that should be associated with the client’s we page
request. For example, if the server 404 determines that the requesting device is a mobile
device, a mobile channel is associated with the web page request.

[0036] Subsequently, at 414, the server 404 determines if there is a web page in the
cache that can be used to service the web page request 410. If the server 404 has served a
client using a similar device in recent past, the server’s cache will have the requested web
page and the server 404 uses such web page from the cache to respond 426 to the web
page request 410. If no web page is found in the cache, at 416, the server collects
information that is necessary to service the web page request 410. Such information
include, the master page associated with the identified channel, the layout associated with
the identified channel, the content associated with the identified master page and the
identified layout, etc. Using the collected information, at 418, the server renders the web
page. The rendered page is communicated to the client 402 at 420 and the client 402
displays the web page to a user at 422. Subsequently, at 424, if another client sends a web
page request to the server 404, the server 404 communicates 426 the rendered web page
from cache to the client 402 and the client displays the web page at 428.

[0037] FIG. 5 illustrates example operations 500 for a web page optimization
system. An operation 502 defines various channels that will be used to serve the client
web page requests. For example, a mobile channel, a laptop channel, a desktop channel,

etc., are defined. Alternatively, channels can also be defined based on other parameters,
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such as the screen size of the client device, the browser used by the client device, etc. An
operation 504 designs the master pages and the layouts used to render the web pages. In an
alternative implementation, the page layouts include display templates used by certain
layout regions displaying repeating content and optimized for display on various devices.
For example, different display templates can be used for rendering such repeating content
on different devices in different manner. Additionally, page content can also be optimized
by adding the device specific content on the web page layouts. For example, a page layout
includes a content that will not be shown on certain devices by enclosing the content in
virtual containers, wrapping such content in panels, and defining rules for displaying the
content from the panels or the virtual containers.

[0038] Subsequently, an operation 506 associates the master pages and the layouts
to the channels. For example, a tablet channel can be associated with a computer master
page and a mobile page layout. An operation 508 receives a web page request from a
client for a web page. For example, such as request is an http request that identifies the
URL of a website or the specific web pages. Such a web page request often includes a user
agent string including the information identifying the requesting device, the requesting
browser, etc. An operation 510 analyzes the user agent string attached to the web page
request to determine such user identifying information.

[0039] Based on the information from the user agent string, an operation 512
determines a channel that will be used to generate the requested web page. For example, if
the user agent string identifies the requesting device as an iPad"", the operation 512
determines that it can use the tablet channel to gather the components and the content of
the web page that will be sent to the requesting device. An operation 514 fetches the
components such as the master page, the layout, and the content from a database on the
web server.

[0040] Subsequently, an operation 516 renders the web page by putting together the
various components and the content. An operation 518 saves the rendered web page in a
cache. Such saved web pages can be used to service future requests from other users. The
rendered web page is communicated by an operation 520 to the requesting device. The
requesting device receives the rendered web page from the same web address that the
requesting device initially used for generating such web page request. Thus, the operations

500 do not involve any redirecting of the user’s request to other URL addresses.
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[0041] FIG. 6 illustrates an example system that may be useful in implementing the
described technology. The example hardware and operating environment of FIG. 6 for
implementing the described technology includes a computing device, such as general
purpose computing device in the form of a gaming console or computer 20, a mobile
telephone, a personal data assistant (PDA), a set top box, or other type of computing
device. In the implementation of FIG. 6, for example, the computer 20 includes a
processing unit 21, a system memory 22, and a system bus 23 that operatively couples
various system components including the system memory to the processing unit 21. There
may be only one or there may be more than one processing unit 21, such that the processor
of computer 20 comprises a single central-processing unit (CPU), or a plurality of
processing units, commonly referred to as a parallel processing environment. The
computer 20 may be a conventional computer, a distributed computer, or any other type of
computer; the invention is not so limited.

[0042] The system bus 23 may be any of several types of bus structures including a
memory bus or memory controller, a peripheral bus, a switched fabric, point-to-point
connections, and a local bus using any of a variety of bus architectures. The system
memory may also be referred to as simply the memory, and includes read only memory
(ROM) 24 and random access memory (RAM) 25. A basic input/output system (BIOS) 26,
containing the basic routines that help to transfer information between elements within the
computer 20, such as during start-up, is stored in ROM 24. The computer 20 further
includes a hard disk drive 27 for reading from and writing to a hard disk, not shown, a
magnetic disk drive 28 for reading from or writing to a removable magnetic disk 29, and
an optical disk drive 30 for reading from or writing to a removable optical disk 31 such as
a CD ROM, DVD, or other optical media.

[0043] The hard disk drive 27, magnetic disk drive 28, and optical disk drive 30 are
connected to the system bus 23 by a hard disk drive interface 32, a magnetic disk drive
interface 33, and an optical disk drive interface 34, respectively. The drives and their
associated computer-readable media provide nonvolatile storage of computer-readable
instructions, data structures, program modules and other data for the computer 20. It
should be appreciated by those skilled in the art that any type of computer-readable media
which can store data that is accessible by a computer, such as magnetic cassettes, flash
memory cards, digital video disks, random access memories (RAMSs), read only memories

(ROMs), and the like, may be used in the example operating environment.
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[0044] A number of program modules may be stored on the hard disk, magnetic
disk 29, optical disk 31, ROM 24, or RAM 25, including an operating system 35, one or
more application programs 36, other program modules 37, and program data 38. A user
may enter commands and information into the personal computer 20 through input devices
such as a keyboard 40 and pointing device 42. Other input devices (not shown) may
include a microphone, joystick, game pad, satellite dish, scanner, or the like. These and
other input devices are often connected to the processing unit 21 through a serial port
interface 46 that is coupled to the system bus, but may be connected by other interfaces,
such as a parallel port, game port, or a universal serial bus (USB). A monitor 47 or other
type of display device is also connected to the system bus 23 via an interface, such as a
video adapter 48. In addition to the monitor, computers typically include other peripheral
output devices (not shown), such as speakers and printers.

[0045] The computer 20 may operate in a networked environment using logical
connections to one or more remote computers, such as remote computer 49. These logical
connections are achieved by a communication device coupled to or a part of the computer
20; the invention is not limited to a particular type of communications device. The remote
computer 49 may be another computer, a server, a router, a network PC, a client, a peer
device or other common network node, and typically includes many or all of the elements
described above relative to the computer 20, although only a memory storage device 50
has been illustrated in FIG. 6. The logical connections depicted in FIG. 6 include a local-
arca network (LAN) 51 and a wide-area network (WAN) 52. Such networking
environments are commonplace in office networks, enterprise-wide computer networks,
intranets and the Internet, which are all types of networks.

[0046] When used in a LAN-networking environment, the computer 20 is connected
to the local network 51 through a network interface or adapter 53, which is one type of
communications device. When used in a WAN-networking environment, the computer 20
typically includes a modem 54, a network adapter, a type of communications device, or
any other type of communications device for establishing communications over the wide
arca network 52. The modem 54, which may be internal or external, is connected to the
system bus 23 via the serial port interface 46. In a networked environment, program
engines depicted relative to the personal computer 20, or portions thereof, may be stored

in the remote memory storage device. It is appreciated that the network connections
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shown are example and other means of and communications devices for establishing a
communications link between the computers may be used.

[0047] 1In an example implementation, various components of a web page
optimization system may be embodied by instructions stored in memory 22 and/or storage
devices 29 or 31 and processed by the processing unit 21. The web page element database,
master pages, page layouts, and other data may be stored in memory 22 and/or storage
devices 29 or 31 as persistent datastores. Further, a web page optimization system
represents hardware and/or software configured to provide service functionality for
network-connected systems. Such services may be implemented using a general purpose
computer and specialized software (such as a server executing service software), a special
purpose computing system and specialized software (such as a mobile device or network
appliance executing service software), or other computing configurations.

[0048] FIG. 7 illustrates another example system (labeled as a mobile device 700)
that may be useful in implementing the described technology. The mobile device 700
includes a processor 702, a memory 704, a display 706 (e.g., a touchscreen display), and
other interfaces 708 (e.g., a keyboard). The memory 704 generally includes both volatile
memory (¢.g., RAM) and non-volatile memory (e.g., flash memory). An operating system
710, such as the Microsoft Windows® Phone 7 operating system, resides in the memory
704 and is executed by the processor 702, although it should be understood that other
operating systems may be employed.

[0049] One or more application programs 712 are loaded in the memory 704 and
executed on the operating system 710 by the processor 702. Examples of applications 712
include without limitation email programs, scheduling programs, personal information
managers, Internet browsing programs, multimedia player applications, etc. A notification
manager 714 is also loaded in the memory 704 and is executed by the processor 702 to
present notifications to the user. For example, when a promotion is triggered and presented
to the shopper, the notification manager 714 can cause the mobile device 700 to beep or
vibrate (via the vibration device 718) and display the promotion on the display 706.

[0050] The mobile device 700 includes a power supply 716, which is powered by
one or more batteries or other power sources and which provides power to other
components of the mobile device 700. The power supply 716 may also be connected to an
external power source that overrides or recharges the built-in batteries or other power

sourcces.
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[0051] The mobile device 700 includes one or more communication transceivers
730 to provide network connectivity (e.g., mobile phone network, Wi-Fi®, BlueTooth®,
etc.). The mobile device 700 also includes various other components, such as a positioning
system 720 (e.g., a global positioning satellite transceiver), one or more accelerometers
722, one or more cameras 724, an audio interface 726 (e.g., a microphone, an audio
amplifier and speaker and/or audio jack), and additional storage 728. Other configurations
may also be employed.

[0052] 1In an example implementation, a web page optimization system, and other
modules and services may be embodied by instructions stored in memory 704 and/or
storage devices 728 and processed by the processing unit 702. The master pages, the
layouts, and other data may be stored in memory 704 and/or storage devices 728 as
persistent datastores.

[0053] Some embodiments may comprise an article of manufacture. An article of
manufacture may comprise a storage medium to store logic. Examples of a storage
medium may include one or more types of computer-readable storage media capable of
storing electronic data, including volatile memory or non-volatile memory, removable or
non-removable memory, erasable or non-erasable memory, writeable or re-writeable
memory, and so forth. Examples of the logic may include various software elements, such
as software components, programs, applications, computer programs, application
programs, system programs, machine programs, operating system software, middleware,
firmware, software modules, routines, subroutines, functions, methods, procedures,
software interfaces, application program interfaces (API), instruction sets, computing
code, computer code, code segments, computer code segments, words, values, symbols, or
any combination thereof. In one embodiment, for example, an article of manufacture may
store executable computer program instructions that, when executed by a computer, cause
the computer to perform methods and/or operations in accordance with the described
embodiments. The executable computer program instructions may include any suitable
type of code, such as source code, compiled code, interpreted code, executable code, static
code, dynamic code, and the like. The executable computer program instructions may be
implemented according to a predefined computer language, manner or syntax, for
instructing a computer to perform a certain function. The instructions may be implemented
using any suitable high-level, low-level, object-oriented, visual, compiled and/or

interpreted programming language.
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[0054] The embodiments of the invention described herein are implemented as
logical steps in one or more computer systems. The logical operations of the present
invention are implemented (1) as a sequence of processor-implemented steps executing in
one or more computer systems and (2) as interconnected machine or circuit modules
within one or more computer systems. The implementation is a matter of choice,
dependent on the performance requirements of the computer system implementing the
invention. Accordingly, the logical operations making up the embodiments of the
invention described herein are referred to variously as operations, steps, objects, or
modules. Furthermore, it should be understood that logical operations may be performed
in any order, unless explicitly claimed otherwise or a specific order is inherently
necessitated by the claim language.

[0055] The above specification, examples, and data provide a complete description
of the structure and use of exemplary embodiments of the invention. Since many
embodiments of the invention can be made without departing from the spirit and scope of
the invention, the invention resides in the claims hereinafter appended. Furthermore,
structural features of the different embodiments may be combined in yet another

embodiment without departing from the recited claims.
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CLAIMS

WHAT IS CLAIMED IS:

1. A method comprising:
associating each of multiple template elements to one of multiple channels;
identifying one of the multiple channels based on at least one component of a user agent
string of a web page request; and
rendering one or more of the multiple template elements associated with the identified
channel.

2. The method of claim 1 further comprising communicating the rendered
template elements to a user device generating the web page request.

3. The method of claim 1 further comprising defining the multiple template
elements.

4. The method of claim 3 wherein defining multiple template elements further
comprises defining one or more master pages and defining one or more page layouts.

5. The method of claim 1 wherein the at least one component of the user agent
string identifies at least one of a device used to generate the web page request, a
geophysical location of the device used to generate the web page request, and a browser
used to generate the web page request.

6. The method of claim 1 wherein the web page request is a hypertext transfer
protocol request.

7. The method of claim 1 wherein the web page request identifies a cookie.

8. The method of claim 7 further comprising identifying the one of the multiple
channels based on at least one component of the cookie.

9. The method of claim 1 further comprising defining a page layout with multiple
panels, each of the multiple panels associated with one of the multiple channels.

10. The method of claim 3 wherein defining the multiple template elements
further comprises replacing the identified one of the multiple channels based on one
component of a user agent string of a web page request with one of the multiple channels

based on a user specified rule specified in a cookie.
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