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(57) Abstract: Methods, computer program products, systems and data structures for generating a signature for a portion or por-
tions of a content source are described. The signature can be generated by identifying a portion or portions of a content source, and
determining a signature that defines the portion or portions. If the source is updated, the signature can be retrieved and compared to
elements in the updated source. If an element in the updated source matches information included in the signature, content corre-
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WEB CLIP USING ANCHORING

TECHNICAL FIELD
[0001] This invention relates selecting content for presentation to users.
BACKGROUND
[0002] Existing computer systems allow a user to clip an item of interest, such as a

block of text, from a first document into a clipboard. The user may then paste the contents of
the clipboard into a second document. If the user becomes aware that the item of interest has
been modified in the first document, the user may again clip the now-modified item of
interest from the first document, and re-paste the now-modified clipboard portion into the
second document.

[0003] Common browsers allow a user to select a web page, and to further select an
arca of interest in the web page for display by scrolling until the area of interest displays in
the browser’s display window. If the user desires to have the browser display the most
current content in the selected area of interest in the web page, the user may manually request
a refresh of the web page. After closing the browser, if the user again desires to view the area
of interest, the user may launch the browser and repeat the process of selecting the area of

interest.

SUMMARY
[0004] Systems, apparatus, methods and computer program products are described
below for generating a signature for a selected portion of a content source. The signature can
be configured to map previously clipped content to a refreshed location. A signature may
include physical information or DOM information about a selected structural element, such
as, without limitation, tag name and attribute of the element, size of the element, number of
parent and child nodes of the element, types and tag names of the parent and child nodes of
the element, number of sibling nodes, types and tag names of the sibling nodes, and
properties (e.g., class, ID, etc.) of the element and parent and child nodes of the element.
[0005] In one aspect, a method is provided that includes identifying a portion of a
structure of a document, determining a signature associated with the portion, and storing the
signature.
[0006] One or more implementations can optionally include one or more of the

following features. The method can include determining one or more key elements in the
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portion, where determining a signature includes determining a signature that defines the key
elements. The method can include identifying one or more structural elements in the
structure, and determining a signature that defines one or more of the identified elements.
The method can include determining a boundary associated with each structural element and
selecting a structural element that meets a predetermined boundary criteria. The method can
include determining a spatial extent of a boundary associated with each structural element
and selecting a structural element that meets a predetermined spatial extent criteria. The
method can include determining a visible region associated with each structural element and
selecting a structural element that meets a predetermined visibility criteria. The method can
include receiving a request to display the portion of the document; retrieving the signature;
retrieving an updated version of the document; determining a portion of the updated version
of the document that corresponds to the signature; and presenting the portion from the
updated version of the document in a user interface. The signature can include physical
information or document object model information associated with a portion of the
document.

[0007] The details of one or more embodiments of the invention are set forth in the
accompanying drawings and the description below. Other features, objects, and advantages

of the invention will be apparent from the description and drawings, and from the claims.

DESCRIPTION OF DRAWINGS
[0008] FIG. 1 is a block diagram showing an example clipping application and
components thereof.
[0009] FIG. 2A is a flow chart showing an example process for creating a signature.
[0010] FIG. 2B is a flow chart showing an example process that implements one or

more criteria for aiding an identification of a desired element for which a signature is to be
generated.

[0011] FIG. 3A is a flow chart showing an example process for displaying a portion of
content using a signature.

[0012] FIG. 3B is a flow chart showing an example process for determining a portion
of content based on a document object model in conjunction with a signature.

[0013] FIG. 4A is a screen shot showing content of a web page.

[0014] FIG. 4B is a screen shot showing a clipping created from a portion of a web
page shown in FIG. 4A.
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[0015] FIG. 4C is a screen shot showing a state of the web page shown in FIG. 4A
after a refresh/update.
[0016] FIG. 4D is a screen shot showing a change to the clipping shown in FIG. 4B.
[0017] FIG. 4E is a screen shot showing a state of the web page shown in FIG. 4A
after a refresh/update.
[0018] FIG. 4F is a screen shot showing a change to the clipping after a signature is
applied.
[0019] FIG. 5 is a block diagram showing a system for clipping content.
[0020] Like reference symbols in the various drawings indicate like elements.

DETAILED DESCRIPTION

Clipping Overview

[0021] A clipping process creates a clipping of content associated with an area of

interest from one or more content sources and presents the clipping in an output device (e.g.,
a display) using a user interface. The clipping process generally begins with identifying a
content source (e.g., web page), and determining an area of interest (e.g., an article) in the
identified content source. The content source can be rendered and presented to the user in a
user interface so that the user can navigate to or otherwise select the area of interest. The
user interface can be shaped (or reshaped) or sized (or resized), and the clipping displayed in
the user interface can be manually position (or repositioned) so that only the area of interest is
displayed and content specified in the area is clipped.

[0022] In various implementations, the user interface of the clipping is referred to as a
clipview, a webview (e.g., clippings provided from a web page), a docview (clippings
provided from a datastore) or other “X” views. The user interface can include a view portion
for displaying the clipping (or presenting audio content) and an optional frame portion for
framing the clipping (e.g., with a border frame). The user interface also can include one or
more additional portions for presenting information such as, for example, preference settings
and an identifier of the content source (e.g., URL). Further detail regarding the user interface
may be found, for example, in co-pending U.S. Patent Application No. 10/877,968, entitled
“Unified Interest Layer For User Interface,” filed June 25, 2004; U.S. Patent Application No.
11/145,560, entitled “WEBVIEW APPLICATIONS?, filed June 3, 2005; and U.S. Patent
Application No. 11/145,023, entitled “CLIPVIEW APPLICATIONS,” filed June 3, 2005,
cach of these applications is incorporated herein by reference in its entirety.

3
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[0023] Once clipping is complete, the user interface can be displayed as a widget. A
widget can be displayed in a dashboard or desktop environment, and generally includes
software accessories for performing useful, commonly used functions. In general, widgets
may provide access to any of a large variety of items, such as, for example, applications,
resources, commands, tools, folders, documents, and utilities. Examples of widgets include,
without limitation, a calendar, a calculator, and address book, a package tracker, a weather

module, a clipview (i.e., presentation of clipped content in a view) or the like.

Refresh Overview
[0024] A widget can display a static clipping. A static clipping depicts captured
content associated with an area of interest, and reflects the arca of interest at the time the
clipping was defined, allowing the user to instantly capture and store content. For example, if
a static clipping displays a weather forecast for Monday, then the static clipping will continue
to show the weather forecast for Monday, even if the content at the source associated with the
clipping is updated to reflect a new weather forecast for Tuesday.
[0025] Alternatively, clipping in the widget may be refreshed at a user-specified
interval or automatically, and the widget may be closed and reopened displaying an updated
content. A refreshable clipping can initially depict the content last received from a content
source (e.g., when the clipping was previously presented), while the source is accessed to
identify any possible update.
[0026] In some implementations, content of a clipping may be refreshed by receiving
reloads/updates pushed automatically from one or more content sources. Content sources
may transmit a notification when an update is available, or when new content is received.
Notifications and reloads/updates may be provided using, for example, a publish-and-
subscribe system. For example, a clipping may be defined to include a subscription
definition (e.g., as part of the selection definition) that supports receipt of content from a
subscription service. In this paradigm, a clipping may be configured to subscribe to a content
source and updates to the underlying material are then provided in accordance with the
subscription source and the attending subscription definition (e.g., in accordance with the
terms of an underlying subscription agreement). Accordingly, the content displayed can be
provided to, and accepted in a clipping by web or net based (or otherwise provided) updates
from the subscription service.
[0027] Alternatively, a refresh request may be, for example, received directly from a

uset, or generated as a result of a refresh timer set to initiate refresh requests at a particular
4
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frequency. The refresh timer may be set based on refresh rate preferences, to query a user for
refresh preferences, to process refresh updates pushed or required by the source sites or
otherwise control refresh operations as discussed below (e.g., for live or automatic updates).
[0028] A refresh request also may be received in response to user’s selection of a
refresh strategy. Refresh strategies can include making the clipping static or refreshable.
Other refresh strategies are possible. For example, a clipping can be refreshed when the
clipping is presented, but only if the content has not been refreshed within a particular time
period.

[0029] A refresh request also may be received, generated or required in response to an
indication from a content source or application that an update is available, required or
otherwise necessitated (e.g., live or automatic updates). A refresh request also may be
received in response to receiving an update (rather than merely a notification of an available
update) pushed from a content source.

[0030] In some implementations, a script may be created for performing a refresh to
update content. The script may include, for example, an identifier of the content source (e.g.
URL) and an identifier of a portion of the content source or an area of interest (e.g. an (X,y)
offset from a frame boundary). More complex scripts also may include identifiers for a login
page, and identifiers for navigating to an area of interest after a successful login.

[0031] In some implementations, refresh rate preferences may be set to regulate a

frequency of the refresh. For example, refresh rate preferences may include “continuous,”

bR Y 99 ¢cs

once every five minutes,” “intermittent,

2% ¢ 2% ¢

“once per minute, selectively,” “on command,”

2% ¢ 2% ¢ EE N

“never,” “automatically,” “manually,” “live”, “as provided” or otherwise. Refresh rate
preferences also may allow a user to select a particular day and time, which may be useful in
refreshing a clipping that gets updated at the content source at, for example, eight a.m. every
Monday, or for refreshing a clipping of a live video segment by recording the video segment
(or a portion of it) when the segment initially airs. A list of the previous content sources and
arcas of interest that have been clipped also may be stored to allow a user to select one of
these historical selections as the current selection for the clipping.

[0032] Generally, to perform a refresh, information used to perform the refresh is
accessed. For example, information may include, without limitation, identifier of a content
source (e.g., URL), identifier of a particular portion of the content source or an area of
interest (e.g., position information), and identifier for a login page. Content from the area of

interest of the content source can then be retrieved and copied to a transitory memory (e.g., a
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random access memory), or to a non-transitory memory (e.g., a hard disk). The presentation
of a clipping is subsequently refreshed by presenting the copied content.

[0033] Typically, a refresh accesses a previously selected area of interest in which old
content was captured, retrieves new content from the selected area of interest, replaces old
content with new content, and reloads and displays the new content in a clipping. For
example, if a clipping has clipped an area of a web page in which a current weather report for
the city of San Francisco is displayed, the clipping will continue to access the same area to
retrieve updated weather report.

[0034] When updating a content source, user’s targeted content in the selected area of
interest as defined by a clipping may be shifted to a new location or entirely removed to
accommodate the additions of new formation and deletions of out-of-date materials. Using
the weather report example discussed above, during an update, the weather report for the city
of San Francisco may be shifted to another arca within the web page to accommodate the
additions of weather reports for neighboring cities (e.g., New York, Chicago or Los Angeles).
As another example, an article titled “Gas Price Rises” might be displayed at the top of a web
page. After updating the web page, a new advertising banner (e.g., “Buy and Sell at
EBay.com”) was added to the top of the web page, causing the “Gas Price Rises” article to
shift to a different area within the web page.

[0035] However, a clipping, as originally defined, is bound to a selected area of
interest. Thus, any shift of the content elements as a result of an update, including those in
the selected area, also would cause the content defined in the clipping to change. For
example, a user may see a different article in a clipping after refresh/update, rather than the
original article captured at the time the clipping was created, because the original content has
been placed in a different area (e.g., to a different section within a web page).

[0036] Thus, it may be desirable to track the new location of targeted content so that
the targeted content can continue to be displayed in the clipping. For example, if a user has
clipped a news article, the user will no longer need to manually adjust the clipping and
navigate to a new location where the article now resides to view the article when the old
location of the news article has been altered (e.g., due to the additions of editors’ comments).
[0037] Content elements in a web page can change in size or position during an
update or refresh. For example, an online article may change in size (e.g., to include
additional text or images), or be placed in a different area within the web page. However, a
clipping cannot accommodate to such change, as the viewing area of the clipping is generally

fixed. As an example, elements that extend over the viewing area as originally specified
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would be excluded from the clipping. To overcome such a limitation, a clipping signature
can be used so that a same portion of the web page can continue to be displayed in the
clipping, regardless of any change in size or position of the element(s) of interest in that
portion of the web page.

[0038] As will be discussed in greater detail below, a signature can be created for a
selected portion (i.e., an area of interest) of a content source. A signature may include,
without limitation, physical information associated with an area of interest and content
contained within the area (e.g., a frame or border of the area of interest which includes the
(x,y) coordinates or size and dimension of the area of interest, structure or layout of the
content, and visibility of the area with respect to a web clip, etc.).

[0039] As an example, a user may clip a portion of a content source, and a signature
may be generated based on coordinates of the portion being clipped relative to other content
within the content source. The signature may be, for example, serialized and stored, and a
widget used for displaying a clipping may be generated that retrieves and loads the signature,
obtains the coordinates of the portion from the signature, and access the content source to
locate the content described by the coordinates. The accessed information may be used as a
clip specification to the newly created widget (e.g., when the widget is created for the first
time) so that the widget may load the clipping with the appropriate dimensions as specified
by the user.

[0040] A signature also may include other information, such as, without limitation,
structural information (e.g., “the third paragraph in the fourth section” or “the first image in
the third row of the second table”), content-based information (e.g., “the element with an ID
of ‘latest-results’”’), geometric information (e.g., size and position of a clipping relative to a
top-left corner of a web page, or relative to other structural or content-based data), and
presentation information (e.g., font size, font color, font type) of the content.

[0041] In addition to physical information, a signature also may include DOM
information about a selected structural element, such as, without limitation, tag name and
attribute of the element, size of the element, number of parent and child nodes of the element,
types and tag names of the parent and child nodes of the element, number of sibling nodes,
types and tag names of the sibling nodes, and properties (e.g., class, ID, etc.) of the element
and parent and child nodes of the element.

[0042] After updating a source, the signature can be retrieved, for example, to track
the new location of a desired element in the updated source, or to identify and accommodate

the desired element even if the location and/or size of desired element has been modified.
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Clipping Application Components
[0043] Referring to FIG. 1, components of a clipping application 100 are shown.
Clipping application 100 provides functionality for clipping content and presenting the
clipped content or clippings to a user. Clippings produced by clipping application 100 can be
implemented in some instantiations as simplified browser screens that omit conventional
interface features such as menu bars, window frame, and the like.
[0044] As shown, clipping application 100 includes an identification engine 110 that
includes a focus engine 120 for identifying the content to be clipped, a render engine 130 for
rendering content and a structure engine 140 for identifying elements that are structural.
Clipping application 100 further includes a signature engine 150 for generating one or more
signatures configured to map previously clipped content to a refreshed location, a state engine
160 for enabling a refresh of the clipped content, a preferences engine 170 for setting
preferences associated with, for example, the display and configuration of the clipped
content, an interactivity engine 180 for processing interactions between a user and the clipped
content, and a presentation engine 190 for presenting the clipped content to a user.
[0045] Engines 110-190 can be communicatively coupled to one or more of each
other. Though the engines identified above are described as being separate or distinct, one or
more of the engines may be combined in a single process or routine. The functional
description provided herein including separation of responsibility for distinct functions is
exemplary. Other groupings or other divisions of functional responsibilities can be made as

necessary or in accordance with design preferences.

Focus Engine
[0046] Focus engine 120 may be used to initially identify, possibly with the
assistance of the user, content to be clipped. Such an identification may include accepting
input from a user or from another application, and providing assistance or suggestions to a
user or application. Focus engine 120 also may be used to access a previously selected area
of interest during a refresh of clipped content. Identifying content or accessing a previously
identified area of interest may include numerous operations which can be performed, in
whole or in part, by focus engine 120, or may be performed by another module such as one of
engines 110 or 130-190. Focus engine 120 may perform various operations associated with
identifying relevant content such as (1) identifying a content source, (2) enabling a view to be

presented, such as a window, that displays the content source, (3) enabling the view to be
8
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shaped (or reshaped), sized (or resized) and positioned (or repositioned), and (4) enabling the
content source(s) to be repositioned within the view to select an area of interest.

[0047] Focus engine 120 may be initialized in various ways, including, for example,
by a user selecting clipping application 100 to clip content, by receiving a user’s acceptance
of a prompt to create a clipping, or automatically. An automatic initialization may occur, for
example, if a user displays in an application content that includes a pre-defined view, in
which case the application may automatically initialize focus engine 120 to create the pre-
defined view.

[0048] In clipping content from a content source, focus engine 120 also may obtain
information about the configuration of the application from which the content was clipped.
Such configuration information may be required to identify the area of interest within the
content source. For example, when a web page is accessed from a browser, the configuration
of the browser (e.g. size of the browser window) may affect how content from the web page
is actually displayed (e.g., page flow, line wrap, etc.), and therefore which content the user

desires to have clipped.

Render Engine
[0049] Render engine 130 may be used to render content that is to be presented to a
user in a clipping or during a clip setup process. Render engine 130 may, alternatively, be
placed in whole or in part outside of identification engine 110. Such alternate locations
include, for example, another engine, such as, for example, presentation engine 190 which is
discussed below, and a separate stand-alone application that renders content.
[0050] Implementations may render one or more entire content sources or only a
portion of one or more of the content sources, such as, for example, the area of interest. As
discussed above, an area of interest can represent a contiguous area of a content source, such
as a frame or the like, or can be an accumulation of two or more non-contiguous or unrelated
pieces of content from a single or multiple sources. In particular implementations, an entire
web page (e.g., one form of a content source) is rendered, and only the area of interest is
actually presented.
[0051] Rendering the whole web page allows identification engine 110 to locate
structural markers such as a frame that includes part of the area of interest or an (x,y) location
coordinate with reference to a known origin (e.g., creating reference data). Such structural
markers, in a web page or other content, may be useful, for example, in identifying the area

of interest, particularly during a refresh/update after the content source has been updated and
9
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the area of interest may have moved. Thus, a selected area of interest may be tracked. The
entire rendered page, or other content source, may be stored (e.g., in a transitory or non-
transitory memory) and referenced to provide a frame of reference in determining the
selected area of interest during a refresh, for example.
[0052] In various implementations, render engine 130 renders content that has been
identified using focus engine 120. Identification engine 110 typically is capable of
processing a variety of different content formats, navigating within those formats, and
rendering those formats. Examples include hypertext markup language (“HTML”); formats
of common word processing, spreadsheet, database, presentation, and other business
applications; and common image and video formats.

Structure Engine
[0053] Structure engine 140 can be used to parse and evaluate a content source, and
the result of which can be used to identify one or more structural elements (e.g., a column of
text, a paragraph, a table, a chart and the like) within the content source. For example, the
structure engine 140 can parse a web page (e.g., one form of a content source) to determine
one or more document sections, tables, graphs, charts, and images as well as their respective
spatial locations in the content source.
[0054] Elements in the content source can be expressed in a document object model
(DOM), a description of how a document (e.g., HTML or XML document) is represented in
an object-oriented fashion. DOM provides an application programming interface to access
and modify the content, structure and style of the document through the use of a hierarchy of
elements, which contains elements that are structural and elements that are not structural. In
some implementations, the structure engine 140 can utilize the DOM to determine which of
the elements are structural and which structural elements can potentially be considered for

signature generation, as will be discussed in greater detail below with respect to FIG. 2B.

State Engine
[0055] State engine 160 may be used to store information (e.g., metadata) needed to
refresh clipped content and implement a refresh strategy. Such information is referred to as
state information and may include, for example, a selection definition including an identifier
of the content source as well as additional navigation information that may be needed to
access the content source, and one or more identifiers associated with the selected area of
interest within the content source(s). The additional navigation information may include, for

example, login information and passwords (¢.g., to allow for authentication of a user or
10
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subscription verification), permissions (e.g., permissions required of users to access or view
content that is to be included in a given clipping), and may include a script for sequencing
such information. State engine 160 also may be used to set refresh timers discussed earlier
for executing a refresh request.

[0056] In some implementations, the state engine 160 may store location information
that is, for example, physical or logical. Physical location information includes, for example,
an (x, y) offset of an area of interest within a content source, including timing information
(e.g., number of frames from a source). Logical location information includes, for example, a
URL of a web page, HTML tags in a web page that may identify a table or other information,
or a cell number in a spreadsheet. State information may include information identifying the

type of content being clipped, and the format of the content being clipped.

Signature Engine
[0057] The signature engine 150 can generate one or more signatures. A signature
may include, for example, physical information associated with an area of interest and
content contained within the area (e.g., a frame or border that includes the area of interest,
(x,y) coordinates of the area of interest, structure or layout of the content, size or dimension
of the area of interest and visibility of the area with respect to a web clip, etc.). A signature
can define a portion or portions of a content source. The portion can be, for example, a
monthly editorial article, live box score, weekly horoscope, annual stock report and daily
weather forecast. Each signature can, without limitation, store information associated with
the portion (e.g., text, images, borders, etc.), track a new location of the portion in an updated
source, and map an associated clipping to display the portion at the new location. Each
signature also may include information, such as, without limitation, structural information,
content-based information, geometric information, and presentation information associated
with the content.
[0058] In some implementations, the signature engine 150 can automatically
determine a portion that is suitable for signature generation. In another implementations, a
user can manually select a portion of the source for which a signature is to be generated (e.g.,
by navigating to an area of interest in the content source).
[0059] A portion for which signature is desired can be determined by first identifying
one or more structural elements in the source. A structural element can be, for example, a
document section, table, graph, chart or image. As will be discussed in greater detail with

respect to FIG. 2B, in one implementation, to yield a structural element that best fits a
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particular signature profile, one or more predetermined signature criteria can be implemented
to isolate and remove irrelevant materials, extrancous content and unrelated elements. Once
a best element is recognized, the signature engine 150 can generate a signature that defines
the best element and store the generated signature for future retrieval. While reference is
made to identifying one best structural element, plural structural elements and data associated
thereof can be included in a signature.

[0060] An updated source can cause content in the original source to shift (e.g., to a
different location). Thus, to be able to map content displayed in a clipping to a new location
shown in the updated source, the signature engine 150 can retrieve and compare the stored
signature against one or more elements in the updated source to determine one or more
portions of the updated source that corresponds to the signature. Subsequently, the portion of

the updated source is mapped and presented to the user.

Preferences Engine
[0061] Preferences engine 170 may be used to query a user for preferences during the
process of creating a clipping. Preferences engine 170 also may be used to set preferences to
default values, to modify preferences that have already been set, and to present the preference
selections to a user. Preferences may relate to, for example, a refresh rate, an option of
muting sound from the clipping, a volume setting for a clipping, a setting indicating whether
a clipping will be interactive, a naming preference to allow for the renaming of a current
clipping, a redefinition setting that allows the user to adjust (e.g., change) the area of interest
(e.g., reinitialize the focus engine to select a new area of interest to be presented in a clip
view), and function (e.g. filter) settings. Preferences also may provide other options, such as,
for example, listing a history of previous content sources that have been clipped, a history of
changes to a current clipping (e.g., the changes that have been made over time to a specific
clipping thus allowing a user to select one for the current clipping) and view preferences.
View preferences define characteristics (e.g., the size, shape, controls, control placement, etc.
of the viewer used to display the content) for the display of the portions of content (e.g., by
the presentation engine). Some or all of the preferences can include default settings or be

configurable by a user.

Interactivity Engine
[0062] Interactivity engine 180 may process interactions between a user and clipped

content by, for example, storing information describing the various types of interactive
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content being presented in a clipping. Interactivity engine 180 may use such stored
information to determine what action is desired in response to a user’s interaction with
clipped content, and to perform the desired action. For example, interactivity engine 180
may (1) receive an indication that a user has clicked on a hyperlink displayed in clipped
content, (2) determine that a new web page should be accessed, and (3) initiate and facilitate
a request and display of a new requested page. As another example, interactivity engine 150
may (1) receive an indication that a user has entered data in a clipped form, (2) determine that
the data should be displayed in the clipped form and submitted to a central database, (3)
determine further that the next page of the form should be presented to the user in the
clipping, and (4) initiate and facilitate the desired display, submission, and presentation. As
another example, interactivity engine 150 may (1) receive an indication that a user has
indicated a desire to interact with a presented document, and (2) launch an associated
application or portion of an application to allow for a full or partial interaction with the

document. Other interactions are possible.

Presentation Engine
[0063] Presentation engine 190 may present clipped content to a user by, for example,
creating and displaying a user interface on a computer monitor, using render engine 130 to
render the clipped content, and presenting the rendered content in a user interface.
Presentation engine 190 may include an interface to a variety of different presentation
devices for presenting corresponding clipped content. For example, (1) clipped web pages,
documents, and images may be presented using a display (e.g., a computer monitor or other
display device), (2) clipped sound recordings may be presented using a speaker, and a
computer monitor may also provide a user interface to the sound recording, and (3) clipped
video or web pages having both visual information and sound may be presented using both a
display and a speaker. Presentation engine 190 may include other components, such as, for
example, an animation engine (not shown) for use in creating and displaying a user interface

with various visual effects such as three-dimensional rotation.

Example Processes For Generating Signature
[0064] FIG.2A shows an example process 200 that can be used to create a signature.
Process 200 may be performed, at least in part, for example, by clipping application 100
running on a system 510 (see, FIG. 5).
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[0065] Process 200 includes identifying a content source (205) and identifying a
portion of the content source (210). In some implementations, identifying a content source
can include identifying a layout structure of the content source, and identifying a portion of
the content source can include identifying one or more areas of interest in the content source
for which a signature is desired.

[0066] A content source can be, without limitation, a web page, a file containing
images, text, graphics, forms, music, and videos. Content source can also include a document
having any of a variety of formats, files, pages and media, an application, a presentation
device or inputs from hardware devices (e.g., digital camera, video camera, web cam,
scanner, microphone, etc.).

[0067] Identifying a portion of a content source may be performed by a user using a
cursor. The cursor can be a common pointer as controlled by a standard mouse, trackball,
keyboard pointer, touch screen or other user manageable devices or navigation tools. A user
may navigate around, for example, a web page using the cursor and/or a combination of
keystrokes. In some implementations, when the cursor is hovered upon an element identified
as a structural element (as will be described in greater detail below), a visual effect is
triggered around the structural element. For example, when a cursor passes over an element
identified as structural, the element displays itself differently to convey its selectability to the
user. Further detail regarding structural selection can be found in U.S. Co-Pending
Application Serial No. XX/XXX, XXX, the disclosure of which is incorporated herein by
reference in its entirety.

[0068] Once a portion of the content source is identified, a signature for the identified
portion can be determined (215) and subsequently generated. In some implementations,
determining a signature can include locating structural markers such as a frame that includes
the identified portion or an (X,y) coordinates with reference to a known origin (e.g., creating
reference data). Such structural markers, in a web page or other content, may be useful, for
example, in identifying the location of the identified portion, particularly during a refresh or
update after the content source has been updated and the identified portion may have moved.
Thus, the identified portion can be tracked by retrieving the structural markers.

[0069] The generated signature can be stored (220) in a transitory memory such as
local cache or random access memory (“RAM?”), or in a non-transitory memory such as a
hard disk. The entire rendered page and other content source(s) also can be stored (e.g., in a
transitory or non-transitory memory) and referenced to provide a frame of reference, for

example, in determining the identified portion during a refresh. In some implementations, the
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entire rendered page is stored non-transitorily (e.g. on a hard disk) to provide a frame of
reference for the initial presentation and for all refresh operations, and content that is
accessed and presented in a refresh is not stored non-transitorily.

[0070] Identifying a portion of content source can be performed manually by a user.
For example, a user can manually select a web page using a web browser, and navigate to a
desired portion of the web page (e.g., an article). Alternatively, one or more engines 110-190
of the clipping application 100 may be combined in a single process or routine to
automatically identify, on behalf of the user, the portion of the content source for which a
signature is desired.

[0071] In some implementations, one or more criteria can be used to aid the
identification of a desired element for which a signature is to be generated. Referring to FIG.
2B, identifying a portion of the content source can include identifying one or more elements
in the content source (255). The one or more elements may be identified based on one or
more predetermined criteria that indicate their desirability and suitability for signature. The
predetermined criteria may include, without limitations, general popularity, user’s past
behavior, and marketing desires. The predetermined criteria also may be based on a
frequency with which a user visits certain content, or visits certain areas of interest within the
content, or a frequency of an update for a particular element.

[0072] In another implementations, identifying one or more elements in the content
source can include identifying one or more elements that indicate the presence of a structure.
The structure may include, without limitations, a document section, table, graph, chart or
image. The structure engine 140 can perform, for example, structure identification or other
mechanism to evaluate every element in the content source and identify one or more elements
that are structural.

[0073] The signature engine 150 can utilize the evaluation results to isolate structural
elements among the identified elements that do not meet one or more signature criteria and to
select one or more elements (e.g., a best element or multiple elements that are equally
suitable) for signature generation. As an example, the structure engine 140 can parse a
content source to identify structural elements such as, without limitation, monthly editorial
articles, live box scores, weekly horoscopes, annual stock reports and daily weather forecasts.
Based on a visibility criteria, the signature engine 150 may select a largest visible element,
such as, an editorial article, and generate a signature that defines the editorial article.

[0074] To determine elements that are structural, in some implementations, the

structure engine 140 can retrieve structural information from a document object model
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(DOM) associated with the identified content source. In general, the DOM is a platform-
neutral and language neutral interface that permits scripting languages (e.g., JavaScript) to
dynamically access and instantly update the content, structure, and style of a document (e.g.,
appearance and location of content). The DOM is based on an object structure that closely
resembles the structure of documents it models, and includes a logical model that can be
implemented in any convenient manner (e.g., a tree structure).

[0075] In the DOM, documents are modeled using objects (e.g., text objects, text
style objects, image objects, etc.), and the model encompasses not only the structure of a
document, but also the behavior of the document and the objects of which it is composed. As
an object model, the DOM identifies the interfaces and objects used to represent and
manipulate a document, and the semantics of these interfaces and objects, including both
behavior and attributes.

[0076] The DOM generally employs a hierarchical topology (e.g., a hierarchy of
branches and nodes) to specify the relationships and collaborations among these interfaces
and objects, and to access and manipulate a document (e.g., HTML or XML document) based
on the specified relationships and collaborations. For example, the DOM can categorize
clements in a document (e.g., text, images and links) as objects, and specify associated
attributes and properties for each categorized object. In a tree structure, the DOM uses its
tree nodes (e.g., root nodes, branches nodes and leaf nodes) to represent such objects, and
groups each node in one or more subtrees. Each node has an individual function (e.g., tag
and attribute) and identity (e.g., class and ID) to characterize the content, structure and style
of a document.

[0077] With the hierarchical topology, the DOM can specify family relationships
between the nodes (e.g., a parent node and a child node). For example, an HTML document
generally contains a <html> tag, which includes a <head> tag followed by a <title> tag. In
DOM, the <html> node can be expressed as a parent node of the <head> node, and the <title>
node can be expressed as a child node of the <head> node. Each node can have one or more
descendants (e.g., where descendants are nodes that are children of a node or children of
those children), and one or more ancestors (e.g., where ancestors are parents of a node, or
parents of these parents). Two nodes can be considered as siblings if the nodes share a same
parent.

[0078] With the DOM, a document can be built, and clements and content associated
with the document can be manipulated by adding, modifying and deleting one or more nodes

within a hierarchical arrangement. Such a hierarchical arrangement of nodes also provides a
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framework for constructing a data structure that is particularly useful for identifying suitable
structural element(s) for signature consideration. For example, the structure engine 140 can
traverse through a DOM and analyze, for example, the tag, attribute, class and ID of each
node to understand the overall layout structure of a document, and to extract one or more
nodes that express condition(s) of a structure (e.g., a “title” node, an “image” node and the
like). Based on the extracted nodes, structural elements can be identified, and the signature
engine 150 can subsequently select, in one implementation, a best structural element among
the identified elements and generate a signature that defines this structural element.

[0079] In some implementations, in addition to physical information, a signature to be
created also may include DOM information about the selected structural element, such as,
without limitation, tag name and attribute of the element, size of the element, number of
parent and child nodes of the element, types and tag names of the parent and child nodes of
the element, number of sibling nodes, types and tag names of the sibling nodes, and
properties (e.g., class, ID, etc.) of the element and parent and child nodes of the element.
[0080] In certain implementations in which multiple structural elements are identified
(e.g., a web page that displays multiple articles or text columns), it may be necessary to
recognize elements that are not of interest and classify elements that contain superfluous
information so as to obtain a matching element(s) that is(are) best suited for signature
generation. In some implementations, process 250 includes determining a boundary of each
identified element (260) as one way to obtain such a matching element. Operation 260 can
be performed to determine a respective boundary for each element, and elements whose
boundaries do not meet a predetermined boundary criteria can be omitted for signature
consideration. In some implementations, determining a boundary can include determining a
border, margin or perimeter having, for example, horizontal and vertical edges (e.g., a
bounding box) of the element’s visual representation with respect to boundaries of other
structural elements. In another implementations, determining whether a boundary meets a
predetermined criteria can be based on whether the boundary meets, for example, a particular
shape or profile. In yet another implementations, elements that do not have a boundary (e.g.,
standalone text) will be removed from signature consideration. The process steps of process
250 can be executed by the signature engine 150 or by other components of the clipping
application 100.

[0081] Process 250 also includes determining a spatial extent of a boundary (265).
The spatial extent of the boundary can be based on, for example, (x,y) coordinates of or arca

occupied by an associated element, or structural markers that indicate the spatial dimension
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(e.g., position, height and width) of the element. In some implementations, to expedite the
identification process to locate a best matching element for signature generation, determining
a spatial extent can include determining whether a spatial extent satisfies a predetermined
dimension. For example, elements whose boundaries are greater or less than a particular size
can be omitted from signature consideration. In another implementations, boundaries
between the elements can be compared, and elements whose boundaries are smaller or larger
than those of other elements can be omitted from signature generation.

[0082] In some implementations, description of the (x,y) coordinates of each
boundary can be identified by parsing an associated DOM tree and applying a topological
analysis on the DOM tree. For example, properties of each node in the DOM tree can be
evaluated to extract location information based on such properties.

[0083] Process 250 further includes determining a visible region within a selected
arca of interest for each identified element (270). The visible region with respect to a clip
presenting content of the selected area of interest may be determined, for example, by
traversing through the DOM. The hierarchical arrangement of a DOM tree may allow a
“quick rejection” test to be performed where a node of the DOM may be “pruned” if an
associated element is outside a selected area of interest. For example, if a particular element
is deemed to be entirely outside the area of interest, the element is removed from signature
consideration.

[0084] In some cases, only a portion of an element is visible within the area of
interest. Thus, in some implementations, determining a visible region for each identified
element can include determining a portion of the visible region that is within a selected arca
of interest. In these implementations, if the portion of an element is less than a predetermined
visible size, then a signature will not be created for the element or the element will not be
included in the signature definition.

[0085] A weighting system optionally may be implemented which takes into the
consideration of the results of each operation 260-270 and scores each element using different
weighted values to determine a best matching element. For example, the weighting system
may assign weighted values to each identified element based on the results of each operation
260-270. Each operation can be given a rank of relevance and importance, and the weighting
system can generate an appropriate weighted value consistent with the given relevance and
importance to determine a best matching element. One example of assigning weighted values
may assume that a boundary size is less important than visibility, so that an element with a

larger visible region would receive a higher weight than another element with a larger
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boundary size. As another example, elements that meet a predetermined boundary size are
weighted more heavily than elements that do not.

[0086] The weighting system also can assign a spectrum of weighted values to each
clement that meets a particular threshold or range. For example, if an element has a 90%
visibility within a clipping, then the element can be given a weight value of 0.9. Similarly, if
an element has a 10% visibility within a clipping, then the element can be given a weight
value of 0.1. As another example, an element having a boundary size of 1280 x 1024 pixels
can be given a higher weighted value than an element having a boundary size of 640 x 480
pixels. Those skilled in the art will recognize that other ranking or weighting systems also
may be employed without departing from the scope of the subject matter discussed herein.
[0087] Based on the weighted values, a score can be generated for each identified
element by summing the weighted values for each operation. A matching element is then
determined when a particular element receives a highest score. A signature that defines the
matching element(s) is(are) subsequently created (275). The signature may include, without
limitation, physical information associated with an area of interest and content contained
within the area (e.g., a frame or border that includes the area of interest, (x,y) coordinates of
the area of interest, structure or layout of the content, size or dimension of the area of interest
and visibility of the area with respect to a web clip, etc.). The signature also may include a
portion or portions of the DOM containing correlated nodes and subtrees that characterize the
content, structure and style of the matching element(s).

[0088] In some implementations, operations 260-270 may be performed in the order
listed, in parallel (e.g., by the same or a different process, substantially or otherwise non-
serially), or in reverse order to achieve the same result. In another implementations,
operations 265-270 may be performed out of the order shown. The order in which the
operations are performed may depend, at least in part, on what entity performs the method.
For example, after structural elements are identified, process 250 may determine a spatial
extent of each element (265) first and subsequently determine a visible region (270) and
boundary associated with each element (260). As another example, process 250 may
sequentially determine a visible region for each identified element (270), determine a
boundary associated with each identified element (265) (or only those that are displayed) and
determine a spatial extent of the boundary (265). Operations 255-275 may be performed by
different engines (e.g., signature engine, structure engine, and render engine).

[0089] In some implementations, one or more operations 260-270 may be omitted.

For example, operations 265 and 270 can be performed without operation 260. In another
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implementations, operations 260 and 270 can be performed without operation 265. In yet

another implementations, operations 260 and 265 can be performed without operation 270.

Example Processes For Locating Content Using Signature
[0090] A refresh request may be, for example, received directly from a user,
generated as a result of a timer set to initiate refresh requests at a particular frequency, or
required in response to an indication from a content source or application that an update is
available, required or otherwise necessitated (e.g., live or automatic updates). A refresh
request also may be received in response to receiving an update (rather than merely a
notification of an available update) pushed from a content source.
[0091] A refresh process can include accessing information used to perform a refresh
(e.g., by accessing the state engine 160). The refresh process then accesses content from a
selected area of interest, typically, using the accessed information, and optionally copies the
content from the area of interest. The refresh process then refreshes the presentation of a
clipping by presenting the copied content.
[0092] Typically, a refresh will replace previously clipped and presented content
associated with an area of interest with newly accessed content from the same area of interest.
Due to the addition, modification or deletion of content materials, a web clip might no longer
display the targeted content, because the clipping was originally defined to target the selected
arca of interest, rather than the content itself. By retrieving a signature that corresponds to a
targeted content and comparing the signature with refreshed content in the web clip, a new
location of the targeted content can be, for example, tracked to allow the web clip to
continuously display the targeted content.
[0093] FIG. 3A shows an example process 300 that can be used to locate and present
originally targeted content using a signature generated by example process 200. Process 300
may be performed, at least in part, by, for example, clipping application 100.
[0094] Referring to FIG. 3A, process 300 includes identifying a web clip (305). The
identification of a web clip may include identifying a clip containing, for example, the
targeted content. Operation 305 may be performed either the clipping application 100 or by
the user (e.g., by pointing a cursor over a desired web clip and manually selecting the web
clip).
[0095] Process 300 includes retrieving a stored signature (310). The stored signature
can be retrieved from a location that is designated for storing signatures. If process 200 has

previously stored the signature in a transitory memory such as local cache or random access
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memory (“RAM?”), then process 300 can access the local cache or RAM to retrieve the stored
signature. Similarly, if process 200 has previously stored the signature in a non-transitory
memory such as a hard disk, process 300 can access the hard disk to retrieve the stored
signature. In some implementations, if more than one signature is stored, a user may
manually identify and choose a signature that corresponds to the desired content for which a
new location is to be tracked.

[0096] Process 300 includes retrieving content associated with a web clip (315). In
some implementations, retrieving content associated with a web clip includes retrieving
stored identifying information associated with the web clip. The identifying information may
include the latest (or some other version, such as the original clipping) content retrieved from
the area of interest. The identifying information also may include, for example, a uniform
resource locator (“URL”) of the one or more web pages, as well as additional information
that might be required to locate and access the content in a selected area of interest.

[0097] In typical implementations, the clipping application 100 stores identifying
information for a web clip as a non-transitory file. Thus, retrieving stored identifying
information associated with the web clip may also include retrieving the non-transitory file.
By storing the identifying information as a file, the clipping application 100 enables a user to
close the web clip and later access the web clip without having to repeat the procedure for
selecting content source and navigating to a desired area of interest within the source. Thus,
when the user reopens a web clip, the clipping application 100 may use the identifying
information to display the latest contents as well as to refresh those contents.

[0098] Process 300 includes comparing the retrieved signature (retrieved in operation
310) with the retrieved content (retrieved in operation 315) of the web clip (320). The
comparison may include comparing, for example, physical information stored in the signature
with each element in the content to locate a best matching element. For example, the
comparison may evaluate a boundary (e.g., spatial extent), structure or layout of each
element. The comparison also may consider properties of each element, such as, without
limitation, tag name, attribute, class and/or ID of the element. Once a matching element(s) is
are found, a portion of the content corresponding to the matching element can subsequently
be displayed in the web clip (325).

[0099] In some implementations, retrieving content associated with a web clip (315)
can include retrieving a DOM of the content. As discussed previously, as an object model,
DOM identifies the interfaces and objects used to represent and manipulate a document, and

the semantics of these interfaces and objects, including both behavior and attributes. Thus,
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retrieving the DOM may include retrieving a logical model that represents the structure,
behavior and attributes of the content. Retrieving the DOM may further include retrieving
hierarchical relationships and collaborations between the elements in the content (e.g.,
relationships between nodes)

[00100] In these implementations, comparing the retrieved signature with the content
in the web clip (320) can include accessing a DOM of the content (e.g., retrieved in operation
315) and comparing nodes and subtree in the DOM with the stored signature in order to
identify and locate a matching element(s). FIG. 3B shows an example process 350 that
utilizes a DOM for comparing a retrieved signature with retrieved content associated with a
web clip.

[00101] Referring to FIG. 3B, process 350 includes accessing a content source (355),
and identifying one or more structural elements in the content source (360). In some
implementations, operation 360 may be performed in a manner similar to operation 255.
[00102] Next, process 350 includes comparing the identified elements with a stored
signature (365). Comparing the retrieved signature with the content in the web clip (320) can
include accessing a DOM of the content (e.g., retrieved in operation 315) and comparing
nodes and subtree in the DOM with the stored signature in order to identify and locate a
matching element(s). In one implementation process 350 can utilize the comparison result to
identify one matching element that best meets criteria associated with the stored signature
(370).

[00103] In some implementations, identifying a matching element may include
identifying a subtree/node match such that the match is identical to those defined in the
signature. If there is no identical match, then identifying a matching element may include
identifying a partial match that results in the maximum number of matching nodes and
subtrees. Alternatively, identifying a matching element may include identifying a closest
match where “closest” is defined with respect to a particular matching criterion or criteria
designed to obtain a best matching element.

[00104] In some implementations, a matching algorithm can be implemented for
comparing nodes and subtrees in the DOM with those defined in the signature based on a set
of criteria. Nodes and subtrees in the DOM can be enumerated, evaluated and compared
against those defined in the signature in any topological order. For example, nodes and
subtrees in the DOM and in the signature can be compared in a bottom-up or top-down

fashion.

22



10

15

20

25

30

WO 2008/154114 PCT/US2008/063764

[00105] The matching algorithm can determine a similarity between the nodes and
subtrees in the DOM and those in the signature. For example, the similarity between any
given subtree in the DOM and the signature can be determined based on best matches
between corresponding nodes.

[00106] In some implementations, for each node encountered during traversal of a
subtree, a weighted mechanism can be implemented that assigns a weighted value to each
node. For example, a particular subtree in the DOM can be assigned a high weighted value
when a number of nodes of a subtree in the DOM matches that of a subtree in the signature.
Conversely, a particular subtree in the DOM with a large difference in an expected number of
nodes can be assigned a low weighted value.

[00107] The matching algorithm also can employ predetermined criteria in assigning
appropriate weighted values. For example, the matching algorithm can assign a high
weighted value to a particular subtree in the DOM if its number of matching nodes reaches a
predetermined threshold. As another example, the matching algorithm can increase an
assigned weighted value to a subtree if its nodes and nodes of a given subtree in the signature
have a same or substantially the same number of ancestors or decedents.

[00108] In some implementations, the matching algorithm can assign a high weighted
value to a subtree in the DOM if its associated nodes and those in the signature are similar in
nature (e.g., property, tag, attribute, class, ID, etc.). For example, when comparing subtrees,
a node having a matching attribute “ID” can be given a high weighted value than a node that
does not. In another implementations, a spectrum of weighted values can be given depending
on particular types of matches. For example, a matching attribute, such as a matching tag
name or matching ID, would receive a higher weighted value than a matching boundary size
or dimension. As another example, other weighting schemes can be used (e.g., assigning low
weights and matching to a lowest scored item).

[00109] Optionally, inherent similarity also may be used that takes into account of only
the branch nodes without evaluating their child nodes. For example, if a particular branch
node in the DOM is similar in nature to a branch node in the signature, it can be assumed that
the children or leaf nodes rooted by the branch node are similar. Conversely, if a branch
node in the DOM and a branch node in the signature are different, then it is likely that the
children or leaf nodes thereof are not similar. In these implementations, only the branch
nodes between the DOM and the signature are compared, while their leaf nodes can be

omitted from comparison.
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[00110] Weighted values for each node and subtree can be summed, and a particular
element receiving a highest (or lowest in some paradigms) values can be selected as a
matching element. Process 350 can determine a portion of the content source including the
identified element (375), and refresh and display the portion in the web clip (380). In
implementations in which a user may have clipped more than just a single element (e.g., 40
pixels x 40 pixels more), process 350 can return and display this additional offset in addition
to the portion of the content corresponding to the matching element. Similarly, in
implementations in which a user may have clipped an area less than an element (e.g., 40
pixels x 40 pixels less), process 350 can return and display a portion of the content
corresponding to the matching element minus the offset. In some implementations, if a
clipping includes a portion of an element and a portion of another element, process 350 can
optionally determine a matching element based on, for example, the matching algorithm
which evaluates the DOM information associated with the clipped portions of both elements,
and use, for example, the size, boundary or other physical information of the matching
clement as an offset origin for determining the offset needed to include the non-selected
element in the clipping.

[00111] A system, processes, applications, engines, methods and the like have been
described above for generating a signature, using the signature for locating the targeted
content in a refreshed web clip, and presenting the targeted content in an output device (e.g.,
a display). Web clips as described above are not limited to a single content source, and can
be derived from more than one content source.

[00112] Web clips as well can be used in conjunction with one or more applications.
The clipping application 100 can be a stand alone application, work with or be embedded in
one or more individual applications, or be part of or accessed by an operating system. The
clipping application 100 can be a tool called by an application, a user, automatically or
otherwise to create, modify and present clippings.

[00113] The clipping application 100 described herein can be used to present clipped
content in a plurality of display environments. Examples of display environments include a
desktop environment, a dashboard environment, an on screen display environment, a mobile

environment or other display environment.

Example Screenshots
[00114] FIGs. 4A-4D are example screenshots showing effects on a clipping without

the application of a signature.
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[00115] FIG. 4A is a screen shot showing content of a web page 400. Referring to
FIG. 4, the web page 400 can be accessed from a browser 405, and the configuration of the
browser 405 (e.g., size of the browser window) may affect how content from the web page
400 is actually displayed (e.g., page flow, line wrap, etc.), and therefore which content the
user desires to have clipped. The web browser 405 is a Safari® application window, and the
window contains a content display area 425 and a tool bar 430. The tool bar 430 can receive
user input which, in general, affects the content displayed in the display area 425. A user can
provide input using an input device, including a keyboard or keyboard pointer (e.g., a
keyboard shortcut), a mouse, a trackball, a track-pad or a table (e.g., clicking on a button,
performing an predetermined gesture, etc.), touch screen or other user manageable devices or
navigation tools. The input device can generally control movement of a cursor in response to
input received from the user.

[00116] The tool bar 430 includes user interface elements such as an address bar 438,
a refresh button 432, a dashboard button 434 and a bookmark button 436. Receiving user
input directed to one of the user interface elements in the tool bar 430 can affect how the
content is displayed in the content display area 425. For example, a user can provide input to
the address bar 438 that specifies a particular content source. The source can be provided as
a Universal Resource Locator (URL). In the example shown, the address bar 438 contains
‘http://www.slashdot.org/’ specifying that the user is interested in the content provided by
Apple®. In response, content from ‘http://www.slashdot.org/’ is loaded into the display arca
425 (e.g., by the identification engine 110, the presentation engine 190 or in combination
with one or more other engines as described in reference to FIG. 1). This is one of a number
of possible starting points for creating clipped content as discussed above. Once a particular
web page has been identified, the clipping application 100 can be initiated. Initiation can
occur automatically, or by user prompt. Other means of initiating the clipping application are
possible, including by an authoring application, by user interaction, by a call or the like as
described above.

[00117] Content can be received from the location specified in the address bar 438, and
encoded with information that describes the content and specifies how the content should be
displayed. For example, content can be encoded using HTML, eXtensible Markup Language
(XML), graphic image files (e.g., Graphic Interchange Format (GIF), Joint Photographic
Expert Group (JPEQG), etc.), or any other suitable encoding scheme. In general, a web

browser, such as web browser 405, is capable of rendering the variety of content including
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files, images, sounds, web pages, RSS feeds, chat logs, email messages, video, three-
dimensional models and the like.

[00118] Generally, once a clipping request is received, a user can manually and
spatially define an area of interest 412 (e.g., a section of text, a portion of a rendered display,
a length of sound, an excerpt of video, etc.) within the web page 400 that defines a particular
portion(s) of content to be clipped. The web page 400 can include any content that can be
captured and presented (e.g., a file containing images, text, graphics, music, sounds, videos,
three-dimensional models, structured information, or input provided by external devices (e.g.,
digital camera, video camera, web cam, scanner, microphone, etc.).

[00119] Alternatively, the clipping application 100 may be launched to identify one or
more potential areas of interest. Identifying one or more potential areas of interest may
include identifying one or more structural elements within the web page 400. For example,
the structure engine 140 can identify, in the web page 400, one or more elements (e.g.,
clement 420) that may indicate a structural arrangement including text, a paragraph, a table, a
portion of a table (e.g., cell, row or column), a chart or a graph. In the example shown, the
element 420 encompasses an area of interest 412. The structure engine 140 also can identify
structural elements having portions thereof not displayed within the display area 425 (e.g.,
structural element 416 includes a portion 418 not displayed within the display area 425, as
shown by the phantom lines).

[00120] To identify structural elements, the structure engine 140 may access a DOM of
the web page 400 to search for nodes/subtrees that represent content, structure, and style of
the web page 400 (e.g., appearance and location of the web page 400), and to identify one or
more objects that may indicate their structural characteristics. The structure engine 140 can
subsequently identify, for example, a boundary (e.g., boundary 410), spatial extent (e.g., 640
pixels wide by 480 pixels high) and location or other information defining geographic
coordinates (e.g., 40 pixels down and 40 pixels to the right from a reference point) of the
elements.

[00121] In some implementations, all structural elements that have a physical layout in
the selected content source can be identified. For example, in a web page, encoded in the
Hypertext Markup Language (HTML) or eXtensible HTML (XHTML), all structural
elements including document sections (e.g., delineated by the <DIV> tag), images, tables and
table elements (e.g., individual rows, columns or cells within a table) can be detected and
identified. In these implementations, the structure engine 140 can retrieve and analyze a

DOM associated with the web page 400 to determine the usage of syntax elements (e.g., tags,
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attributes, anchors, links, frames, blocks and the like) that may indicate the existence of
structural elements.

[00122] In some implementations, inline elements, which are typically elements that
affect the presentation of a portion of text but do not denote a particular spatial dimension,
can be ignored or omitted (i.c., not identified) during detection. In these implementations,
any clement that is not visible in the presentation of the web page also can be omitted from
being identified.

[00123] Alternatively, inline elements can be used in identifying structural elements.
For example, when an inline element implies a structure (e.g., an image delineated by an
<img> tag) or when a particular inline element is identified as having a corresponding
structure, such implicit or explicit structural designation can be used in categorizing the
clement as a structural element. For example, if the inline element is an anchor <a> tag used
in a cascading style sheet (CSS) to style the element as a block, then the block is identified as
a structural element by the structural element detection module 112. Other (e.g., HTML or
XHTML) tag elements or criteria for use in identifying the structural elements also are
contemplated.

[00124] FIG. 4B is a screen shot showing a clipping 440 created from the web page
400. The clipping 440 depicts a comment blog (e.g., “Science: New Accelerator Technique
Doubles Particle Energy’’) within the element 410 accessed from the source
‘http://www.slashdot.org”.

[00125] FIG. 4C is a screen shot showing content update/refresh of a web page 400
shown in FIG. 4A. An update/refresh may be executed in response to a refresh request. The
refresh request may be received directly from a user, generated as a result of a timer set to
initiate refresh requests at a particular frequency, or required in response to an indication
from a content source or application that an update is available, required or otherwise
necessitated (e.g., live or automatic updates). A refresh request also may be received in
response to receiving an update (rather than merely a notification of an available update)
pushed from a content source. Other forms of refresh are also possible, including those
associated with automatic refresh of the clipping, refreshes associated with live events,
continuous updates, source updates, manual refresh requests, or other conventional forms of
refresh.

[00126] After refresh, additional materials are added into the web page 400. For
example, an advertising banner 450 is rendered on a side of the web page 400, and a new

comment blog “NASA World Wind 1.4 Released With Trailer” is inserted above the element
27



10

15

20

25

30

WO 2008/154114 PCT/US2008/063764

420. This insertion immediately causes a refresh of the content rendered in the clipping 440.
As shown in FIG. 4D, the targeted comment blog (e.g., “Science: New Accelerator
Technique Doubles Particle Energy”) has now been replaced with the new comment blog
“NASA World Wind 1.4 Released With Trailer”, because the targeted comment blog was
originally defined with respect to the selected area of interest 412. Thus, a change in the
content within the selected area of interest 412 would also effectuate a change in the clipping
440, and the clipping 454 immediately reflects the content shown in the new comment blog
“NASA World Wind 1.4 Released 