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DYNAMIC PANEL OF INLINED CONTROL SETTINGS

BACKGROUND

[0001] Most user operating systems and applications allow users to personalize
their operating environment or applications by allowing access to various system
or control settings. In the case of an operating system, such control settings may
include monitor brightness, mouse sensitivity, sound preferences, among many
other types of control settings. In the case of an application, such control settings
may include different types of commands or application preferences. However,
traditionally, in order for a user to make a change to any given control setting,
the user must navigate through a control settings hierarchy including a number
of links and/or icons each time a change is to be made.
SUMMARY

[0002] The techniques and systems described herein present various
implementations of a settings analytics component which provides for different
ways to create a customized control settings panel for a user to directly modify
system or application settings. For example, in an environment where a user of
a computing device with an operating system allows user configuration of system
settings, the settings analytics component may track and store user behaviors in
regard to the modification of system settings. The settings analytics component
may then base the creation of a customized control settings panel on the tracked
and stored user behaviors in regard to the modification of system settings. In
some cases, many different types of criteria are used in selecting control settings,
ranking the control settings, and determining a layout in creating a customized
control settings panel.

[0003] In some implementations, the techniques and systems described herein
may be used to provide a dynamic list of a user’s frequently used, recently used,
or recommended settings, where the list can be modified in accordance with
control settings that the user has interacted with. The dynamic list may be
generated by a weighting of control settings according to frequently used,

recently used, and a general importance to the user. The general importance may
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be determined by assigning a value to each control setting based on one or more
factors (e.g., user preference, frequency of access, recency of access), and the
value is used to indicate an overall importance of the setting to the user. In some
cases, the customized control settings panel can aggregate particular control
settings for one or more applications and/or one or more systems that are
otherwise accessible via a number of different paths.

[0004] Further, the techniques and systems described herein may be used to
record each time a user changes a control setting. The control setting may be
changed from a navigation path including a series of user interfaces accessible
via respective links and/or icons, but the control setting may also be added to a
customized control settings panel and changed directly from the customized
control settings panel, as well. When a user accesses the customized control
settings panel, the control settings included in the customized control settings
panel may be determined by a number of factors, such as recently used and
frequently used. The control settings included in the customized control settings
panel may include a list of top scoring/most relevant control settings associated
with the user. The control settings included in the customized control settings
panel may have the same or substantially the same appearance as the appearance
of the respective control settings when accessed via the navigation path for the
control settings.

[0005] 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 illustrates a first example computing environment including an
implementation of a settings analytics component according to some

implementations.
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[0007] FIG. 2 illustrates a second example computing environment including an
implementation of a settings analytics component according to some
implementations.

[0008] FIG. 3 illustrates a flow diagram depicting a first method to generate a
customized control settings panel according to some implementations.

[0009] FI1G. 4 illustrates a flow diagram depicting a second method to generate a
customized control settings panel according to some implementations.

[0010] FIG. 5 illustrates a flow diagram depicting a method to determine content
of a customized control settings panel according to some implementations.
[0011] FIG. 6 illustrates a customized control settings panel according to some
implementations.

[0012] FIG. 7 illustrates a computer system for implementing a settings analytics
component in accordance with the implementations described herein.

DETAILED DESCRIPTION

[0013] The techniques and systems described herein are directed to various
implementations of a settings analytics component that provides for different
ways to create a customized control settings panel, such that a user may utilize
to modify system or application control settings directly from the customized
control settings panel. A customized control settings panel may be invoked in a
variety of different ways, including system menus, a desktop shortcut, as an
application on a mobile device, or within a panel displayed upon a user logging
in to a system.

[0014] For example, in an environment where a user of a computing device with
an operating system allows user configuration of system control settings, the
settings analytics component may track and store user behaviors in regard to the
modification of system control settings. In some cases, the settings analytics
component may detect and store each change to each system control setting,
including characteristics and/or parameters of the change being made. Further,
the settings analytics component may detect and store frequency of use and time

of use associated with each control settings change.
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[0015] Given collected analytics data in regard to tracking usage of control
settings, the settings analytics component may base the creation of a customized
control settings panel at least partly on the collected analytics data for user
behaviors in regard to the modification of system control settings. In some cases,
many different types of criteria are used in creating a customized control settings
panel, including criteria beyond the collected analytics data. For example,
analytics data from other users may be used to provide suggested control settings
within a customized control settings panel, or to provide an initial set of control
settings in the case a user has very little or no analytics data history.

[0016] In some implementations, in creating a customized control settings panel,
the settings analytics component may, in addition to using the collected settings
analytics, partly base a determination of which control settings to include in the
customized control settings panel on a tree ordering of the control settings. A
tree ordering may be considered to be a predetermined hierarchical organization
of control settings of an operating system or application, such that an order of
control settings is consistent. For example, in a tree ordering of control settings,
if a control setting for modifying mouse characteristics is ordered before a
control setting for modifying monitor characteristics, then in an ordering of
control settings, the mouse control setting occurs before the monitor setting. In
particular, in some examples, if the modifying monitor characteristics control
setting and the mouse control setting are ranked such that they are both
determined to be included in a customized control settings panel, then regardless
of one or more elements of user analytics specifying a different ordering, the
layout of the customized control settings panel including the modifying monitor
characteristics control setting and the mouse control setting may remain
consistent with the ordering specified by the tree ordering. In this way, in some
implementations, without any direct or manual input from a user, control settings
to include in a customized control settings panel may be determined.

[0017]In some implementations, the settings analytics component may, in
addition to using the collected settings analytics, partly base a determination of

which control settings to include in the customized control settings panel on
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pinned settings. A pinned control setting may be any given control setting that
has been previously displayed within a customized settings panel such that the
given control setting has been directly selected or “pinned” by a user to be
displayed in a consistent location within the customized control settings panel.
[0018] For example, given an initial display of four control settings within a
customized control settings panel, where a first control setting is displayed in the
top left corner of the control settings panel, a second control setting is displayed
in the top right corner of the control settings panel, a third control setting is
displayed in the bottom left corner of the control settings panel, and a fourth
control setting is displayed in the bottom right corner of the control settings
panel, if a user pins or indicates that the second control setting is to be displayed
consistently, then the settings analytics component may display the second
control setting in the top right corner of the control settings panel even if other
analytics factors, such as disuse or more frequent use, indicate that the second
setting may have a different location in the control settings panel.

[0019] In some implementations, the settings analytics component may allow a
user to directly manipulate system control settings or application properties
through a customized control settings panel as if the user had directly modified
the control setting within the navigational structure in which the control setting
exists within the system. In other words, a modification to a control setting
within a customized control settings panel created with the settings analytics
component may produce the same or equivalent effect as if the user had modified
the control setting as provided from the operating system outside of the settings
analytics component. For example, a user may access a control setting via the
customized control settings panel without having to select a series of links or
icons to navigate through a hierarchical structure of user interfaces associated
with different control settings and/or different levels of control settings. In this
way, the settings analytics component does not merely provide a link to an
original system setting, but rather, the settings analytics component allows for
inlined modifications to a control setting. In some implementations, this direct

modification of system or application control settings from within the
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customized control settings panel occurs through communication from the
customized control settings panel using a call or calls to an application
programming interface(s) with the operating system.

[0020] Similarly, in some implementations, the settings analytics component
may allow a user to directly manipulate user application settings or propertics
through a customized control settings panel as if the user had directly modified
the control setting within the navigational structure in which the control setting
exists within the user application. In other words, a modification to a control
setting within a customized control settings panel created with the settings
analytics component may produce the same or equivalent effect as if the user had
modified the control setting as provided from the user application outside of the
settings analytics component. In this way, the settings analytics component does
not merely provide a link to an original user application control setting, but
rather, the settings analytics component allows for inlined modifications to
control settings.

[0021] In some implementations, the settings analytics component may combine
control settings from different user applications into a single customized control
settings panel. In other implementations, the settings analytics component may
combine settings from the operating system with settings from a single user
application or multiple user applications.

[0022]In some implementations, the settings analytics component may
determine particular control settings and in which position the particular control
settings may be located within a customized control settings panel based on a
combination of different factors. For example, the settings analytics component
may use importance criteria based on analytics data in regard to control settings
usage to determine a ranking of control settings, use a tree-ordering of settings
to determine a relative placement of settings within a customized control settings
panel, and utilize user configuration information, such as a user selecting
particular control settings to be included in the customized control settings panel.
Further, the settings analytics component may use a pre-defined, or user-defined

quantity to determine how many control settings to display in a customized
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control settings panel. In some examples, the settings analytics component may
determine a quantity of control settings to use even without any user input
specifying a quantity. In other examples, the importance criteria may be based
at least partly on recency of use and/or frequency of use of a control setting
and/or suggested control settings. In using these various factors, the settings
analytics component may create a customized control settings panel of inlined
control settings without any direct or specific user configurations or manual
selection of control settings to include in a customized control settings panel.

EXAMPLE IMPLEMENTATIONS

[0023] FIG. 1 illustrates an overview of an environment 100 in which a settings
analytics component may operate. In this example environment 100, a user 102
may interact with a computing device 104, where some of the user interactions
may include selecting and setting various system or application control settings.
In this example, dynamic settings panel 106 is an example of a customized
control settings panel created by a settings analytics component, such as a
settings analytics component 108. The dynamic settings panel 106 may also be
referred to herein as a customized control settings panel.

[0024]In some implementations, the computing device 104 may, through
hardware or software or a combination of both, be configured to implement the
settings analytics component 108. In some cases, the settings analytics
component 108 may include an analytics module, such as analytics module 110,
for tracking and collecting system or application usage data. The settings
analytics component 108 may also include a ranking module, such as ranking
module 112, for determining one or more control settings to include within the
dynamic settings panel 106. The settings analytics component 108 may also
include a layout module, such as layout module 114, for determining, based on
various criteria, a layout of the determined one or more control settings to include
in the dynamic settings panel 106. Further, the settings analytics component 108
may include a system interface module, such as system interface module 116,
for communicating with various system and/or application processes or storage.

In some cases, the system interface module 116 may communicate with system
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or application processes or storage through one or more application
programming interfaces.

[0025] FIG. 2 illustrates an overview of a computing environment 200, which
depicts an additional computing environment in which a settings analytics
component may be implemented. In this example environment, a user 202 may
interact with computer 204, where some of the user interactions may include
selecting and setting various system or application control settings, and where
the selection and setting of these control settings may be detected and collected
locally and transmitted over network 206 to the settings analytics component 108
executing remotely on server 208. In some examples, the server 208 may store
the analytics data locally, and in other cases, the server 208 may store the
analytics data remotely within a data store, such as data store 210. In such an
environment, the analytics data may be used by the server 208, in addition to
other servers, for storing collective analytics data, or crowd sourced analytics
data, from multiple different users. For example, the settings analytics
component 108 on the server 208 may collect and analyze measured user
behavior in regard to system or application control settings for many different
users, such as users 212 and 102, using computer 214 and the computing device
104, respectively.

[0026] In this way, an implementation of the settings analytics component 108
may serve to use settings analytics data collected from multiple different users,
across multiple different devices, in order to use this settings analytics data in
ranking control settings and determining which control settings to include within
a customized control settings panel for a single user.

[0027] FIG. 3 depicts a method 300, including some of the features within an
implementation of a settings analytics component, as it may operate within
computing environments 100 and 200. Some of the features include operations
that can be implemented in hardware, software, or a combination thereof. In the
context of software, the features represent computer-executable instructions
stored on one or more computer-readable media that, when executed by one or

more processors, perform the recited operations.
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[0028] In this example, the settings analytics component may monitor and detect
some or all user modifications to system or application control settings, as
depicted at 302. For example, each time a control panel is opened, and a control
panel user interface element is modified or is operated to obtain more
information, the settings analytics component may detect and store any changes
or operations performed. In this way, not only modifications are stored, but also
user operations for obtaining more information. For example, if a user frequently
opens a system panel that provides information on workloads or network loads
or cache settings, then the settings analytics component may include such
information within a tile or user interface region of a customized control settings
panel, even if no modifications are made by the user.

[0029] In some implementations, the settings analytics data may be stored
locally or remotely, and the settings analytics data may be detected and collected
based on other settings that have been changed through operations besides the
control panel user interfaces. For example, a user may execute a batch file that
specifies definitions for various system control settings, and this may be detected
and tracked. In other words, any system or application control settings change,
regardless of the manner in which the change is performed, may be detected and
stored for later analysis by the settings analytics component.

[0030] Further, in this example, given stored settings analytics data, the settings
analytics component may rank a list of control settings according to importance
criteria, as depicted at 304. For example, the settings analytics component may
base a ranking of prospective control settings to include in a customized control
settings panel, at least partly on most recently used settings and/or most
frequently used settings, as determined according to the collected settings
analytics data.

[0031] In some implementations, the settings analytics component may also base
a ranking on additional importance criteria, such as suggested settings, which
may be determined based on user profile information for the specific user, or
which may be determined based on user profile information gathered from

multiple users, or a combination thereof. In other implementations, the
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suggested control settings may be based on a similarity of a control setting that
the user has not used with a control setting that the user has used. For example,
if a user has modified a particular security-related control setting, the settings
analytics component may determine that another security-related control setting
that the user has not used may be relevant, and the other security-related control
setting may be a suggested control setting. In some implementations, the settings
analytics component may augment a list of control settings collected from actual
user use with control settings from a suggested control settings list.

[0032] In this example, given a determination of a ranking of control settings, the
settings analytics component may then determine how many control settings to
display within a customized control settings panel. The number of control
settings to display may be a fixed number defined prior to user use, or the number
of control settings to display may be a configurable number based on a user
specification, or the number of control settings to display may be based at least
partly on a display size and/or size of the customized control settings panel. In
some cases, a user may specify through a menu option of a customized control
settings panel, how many control settings the user may wish to include within
the customized control settings panel.

[0033] In this example, after the settings analytics component has determined a
number of control settings to display, and a ranking of those control settings has
been determined, the settings analytics component may determine a relative
position within a customized control settings panel for displaying the determined
number of control settings, as depicted at 306. As discussed below, other factors
may be used in determining which control settings are selected for inclusion
within a customized control settings panel, such as suggested control settings,
information indicating user specified control settings to include, and different
ways of balancing relative criteria in determining which control settings are
selected.

[0034] In this example, the determined number of control settings may then be
displayed within the customized control settings panel in positions based on

relative importance of the determined number of control settings to display, as
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depicted at 308. In other examples, the positions or layout of the determined
control settings to include in the customized control settings panel may be further
based on information specified by a user regarding the location of control
settings in a customized control settings panel and/or a tree ordering and/or other
criteria.

[0035] FIG. 4 depicts a method 400, including some of the features within an
implementation of a settings analytics component similar to the settings analytics
component described with respect to FIG. 3, but with discussion of additional
aspects of features related to generating a customized control settings panel. In
this example, the settings analytics component may monitor and detect any user
modifications to a system or application control settings, as depicted at 402.
[0036] In this example, based partly on stored control settings analytics data, the
settings analytics component may select a list of control settings according to
importance criteria, as depicted at 404. For example, the settings analytics
component may base a selection of control settings on most recently used control
settings and/or most frequently used control settings, as determined according to
the collected settings analytics data. In other examples, the settings analytics
component may determine importance criteria based at least partly on the types
of applications a user has used or installed. For example, if a user installs
security or anti-malware software, then the settings analytics component may
determine that control settings related to computer or network security may be
added or suggested within a customized control settings panel. In this example,
control settings related to security may be controls for changing the security level
in a default browser, or all browsers, in addition to a control setting for firewall
settings for the operating system.

[0037] In some implementations, the settings analytics component may also base
a ranking on additional importance criteria, such as suggested control settings,
which may be determined based on user profile information for the specific user,
or which may be determined based on user profile information gathered from
multiple users, or a combination thereof. In some implementations, the settings

analytics component may augment a list of control settings collected from actual
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user use with control settings from a suggested control settings list. In other
implementations, the settings analytics component may augment a list of control
settings collected from a single user with settings determined from settings
analytics of multiple, different additional users.

[0038] In this example, given a determination of a ranking of control settings, the
settings analytics component may determine how many control settings to
display within a customized control settings panel. The number of control
settings to display may be a fixed number defined prior to user use, or the number
of control settings to display may be a configurable number based on a user
specification. For example, a user may specify through a menu option of a
customized control settings panel, how many control settings the user may wish
to include within the customized control settings panel.

[0039] Further, in this example, after the settings analytics component has
determined a number of control settings to display, and particular control settings
to include in a customized control settings panel, the settings analytics
component may determine a relative position or layout within the customized
control settings panel for displaying the selected control settings, as depicted at
406.

[0040] In this example, the selected control settings may then be displayed within
a generated customized control settings panel, such that the control settings are
displayed in positions based at least partly on relative importance of the
determined number of control settings to display, as depicted at 408. As noted
above, in some examples, the settings analytics component may use other criteria
in determining a final layout or positioning of control settings determined to be
included within a customized control settings panel. In a particular
implementation, the selected control settings may be displayed within the
customized control settings panel as a list having a particular order based, at least
in part, on the importance calculated for each selected control setting.

[0041]In this example, after generating and displaying a customized control
settings panel to a user, the settings analytics component may receive user input

adjusting a user interface element included in the customized control settings
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panel that is directed at a control setting within the customized control settings
panel, as depicted at 410. For example, a user may turn on or off a particular
control setting, such as “Airplane Mode” in a mobile device, or some other
control setting. In this example, in response to the user input adjusting a setting
or value of a control setting within the customized control settings panel, the
settings analytics component may modify the behavior of the corresponding
system or application as if the user had directly modified the corresponding
control setting to the system or application, as depicted at 412. For example, the
settings analytics component may generate, in response to the received input
modifying a control setting, a command to perform a corresponding adjustment,
and send the command through an application programming interface to the
operating system or to an application that provides the corresponding control
setting. In this way, the modification of the control setting within a customized
control settings panel is consistent with modification of the control setting by
accessing the control setting through a series of selections within a hierarchical
structure of user interfaces and/or icons because the change to the control setting
within the customized control settings panel is accomplished through
implementation of the operating system or application providing the
corresponding control setting. In other words, the underlying software settings
of the system or application are invoked through the customized control settings
panel of the settings analytics component as if the user of the control setting were
invoking the control setting directly through the operating system or application.
[0042] Further, in this example, when a user accesses a control settings user
interface of the operating system or application directly, and not through the
customized control settings panel of the settings analytics component, the setting
values displayed in the customized control settings panel may be made consistent
with any control settings values adjustments made by the user directly through
the operating system or application. For example, if a user changes a network
control setting directly through a network control application by selecting a
series of icons or links to access the network control setting, the change to the

network control setting will also be reflected in the customized control settings
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panel. Additionally, if a user modifies a control setting via a customized control
settings panel, the value of the control setting will be consistent upon access of
the control setting directly via an application or operating systems using
selections of a series of links or icons in a hierarchical structure of control
settings. In a particular implementation, the consistency between the value of a
control setting when accessed either directly or via a customized control settings
panel is maintained because changes to the value of the control setting are
accomplished through the operating system or the application associated with
the control setting regardless of how the control setting is accessed.

[0043] FIG. 5 depicts a method 500, including aspects of the settings analytics
component related to considerations of various factors in determining a quantity
and placement location of control settings within a customized control settings
panel, such as may occur at 304 and 306 of FIG. 3.

[0044]In this example, as an overview, at 502-506, the settings analytics
component determines which control settings and how many control settings to
include within a customized control settings panel. At 508, the settings analytics
component determines an ordering of the control settings such that the same
control settings to be included in subsequent invocations of the customized
control settings panel are displayed in consistent locations. At 510, the settings
analytics component determines if any user preferences have been set in regard
to the control settings to be included in the customized control settings panel. At
512, the settings analytics component determines a quantity and placement
location for the control settings to be included in a customized control settings
panel.

[0045]In this example, a settings analytics component may assign weights to
control settings in a list of control settings that have been modified, where the
weights are based at least partly on recency of use, as depicted at 502. In some
implementations, the settings analytics component may assign a weight
corresponding to recency of use and frequency of use of a control setting, and
may assign the weight to favor one type of use metric over another. For example,

for a given control setting, the settings analytics component may assign a
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constant value weight for recency of use that is greater than a weight for
frequency of use. In some examples, in the case that a control setting is changed
for a first time, the weight may simply be assigned a large number to give recency
of use a high importance value. In different implementations, the weights
assigned based on recency of use or frequency of use may be calculated in
different ways.

[0046] Similarly, in this example, a settings analytics component may assign
weights to control settings in a list of control settings that have been modified,
where the weights are based on frequency of use, as depicted at 504. For
example, the settings analytics component may assign a weight for a given
control setting that is proportional to a number of times that the control setting
has been changed. In this way, in this example, if the control setting has been
changed, 20 times for example, then the weight for the control setting may be
calculated to be 20, or some constant value that is proportionately changed
according to frequency of use. In different implementations, the weights
assigned based on frequency of use may be calculated in different ways.

[0047] The settings analytics component may also determine suggested control
settings, as depicted at 506. As discussed above, suggested control settings may
be determined according to a user profile, among other factors. For example, if
the user has purchased a new system, then the settings analytics component may
determine that control settings related to configuring a system may be
appropriate and be given a large weight value. For other users, the settings
analytics component may use different profile information for determining
different suggested control settings. In additional implementations, a weight
value corresponding to a suggested control setting may be assigned according to
different methods. For example, a weight that is half the value of a weight
assigned for recency of use may be used, or a weight value that is equal to a
weight assigned to recency of use may be used, corresponding to how important
it is to include suggested control settings within the customized control settings
panel. In some examples, the weight assignments may be user specified, for

example, when first invoking the customized control settings panel. Further, in
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some examples, when a user first invokes a customized control settings panel,
suggested preferences for types of control settings to use may be based at least
partly on control settings panel configurations and/or preferences of other users.
For example, a new user within a graphic design group may have suggested
preferences based on preferences of other users in the graphic design group, such
as control settings for monitor color, resolution, or brightness, among others.
[0048] In different implementations, the operations depicted at 502-506 may be
performed in different orders, with no loss of functionality or efficiency. Further,
in some examples, determinations, such as weight values, from operations at
502-506 may be combined to determine a ranking of control settings. In this
example, after the settings analytics component has determined which control
settings to include in a customized control settings panel, in addition to a ranking
of these control settings, the settings analytics component may order the control
settings such that consistency is maintained when control settings changes are
made. For example, if a user makes a series of modifications to two control
settings, in an alternating fashion, then for the settings analytics component to
avoid these two control settings from toggling in the highest ranked position, the
settings analytics component may use a tree-ordering to maintain a consistent
relative ordering for the two control settings. In this way, in this example, for a
determined set of control settings to be included in a customized control settings
panel, a user may come to rely on a relative layout or positioning of the included
control settings, thereby allowing the user to be more efficient.

[0049] As discussed above, the settings analytics component may also determine
if any control settings have been designated or specified to be included in
particular locations, according to a user preference that may have been set or
specified in a previous invocation of a customized control settings panel, as
depicted at 510. For example, a user may “pin” or otherwise designate that a
given control setting or given control settings, be maintained in a consistent
location, such as through the selection or activation of a particular icon
associated with “pinning” a control setting. In some implementations, this user

preference setting may override any other determined ordering or location
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positioning for control settings to be included in the customized control settings
panel.

[0050] In this example, at this point, the settings analytics component may have
sufficient information to determine the placement location of each of the control
settings determined to be included within the customized control settings panel,
as depicted at 510. Further, in this example, the placement location of each, or
at least some, of the control settings is partly based on the previously determined
ranking of the control setting, but may be overridden by the consistent ordering,
and/or further overridden with the user preference information. In other words,
in this implementation, the ranking of the control settings may provide an
ordering of which control settings are most important to a user. Further, this
consistent ordering provides a particular look and feel for the customized control
settings panel, and the user preference may serve as a final override of where to
place control settings in the customized control settings panel. In other words,
after the settings analytics component has determined which of the control
settings to include and where to include them within a customized control
settings panel, the consistency of presentation of the control settings allows a
user to rely on a particular arrangement of control settings in performing
subsequent modifications to a control setting within the customized control
settings panel. Thus, in some cases, the ranking of control settings may be
reordered such that one or more ranked control settings that appeared in a
previous customized control settings panel maintains the position within a
current version of a customized control settings panel. In some cases, the
position of the controls setting in the previous customized control setting panel
may be specified by a user preference.

[0051] FIG. 6 illustrates a framework 600 depicting a dynamic settings panel 106
according to some implementations of a settings analytics component. In this
example, the dynamic settings panel 106 may include four control settings, an
application switching control setting 602, an airplane mode control setting 604,
a display control setting 606, and a generic privacy control setting 608. The

dynamic settings panel 106 also includes a pin 610, which is a selectable icon
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that allows a user to specify a preference to include the control setting 602 in the
dynamic settings panel 106. The pin 610 may also be used to indicate a location
of the control setting 602 in the dynamic settings panel 106.

[0052]In the illustrative example of FIG. 6, control settings 602-606 may
correspond directly to control settings within the operating system or within a
single application. However, in this example, control setting 608 may
correspond to one or more corresponding control settings within the operating
system and/or an application or applications. For example, by selecting a
“Privacy Mode” as “Low,” the settings analytics component may modify one or
more corresponding control settings. In this case, when a user sets the “Privacy
Mode” to “Low,” the settings analytics component changes two control settings:
a first control setting associated with a game application and a second control
setting associated with a browser application. Further, in this example, the first
control setting associated with the game application may correspond to a GPS
tracking setting of “Game Application,” and may be set to “On” in response to
the “Privacy Mode” being set to “Low.” Similarly, in this example, the second
control setting associated with the browser application, corresponding to
enabling caching for “Browser Application,” may be set to “On” in response to
the “Privacy Mode” being set to “Low.” Furthermore, if a user sets “Privacy
Mode” to “High,” then GPS tracking in the first control setting associated with
the game application and caching in the second control setting associated with
the browser application may, in response, be turned off. In another example,
caching for a number of installed applications may be turned on or off with a
single control setting of the customized control settings panel. In this way, a
single control may be a type or category or meta-category that corresponds to
multiple similar, but possibly distinct, types of control settings across multiple
applications. Additionally, while a control setting within a customized control
settings panel does not directly correspond to a single control setting, it may still
directly modify one or more control settings within the operating system or an

application.
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[0053] Further, in this example, the control setting 608 may include a link for
each of the applications associated with the control setting 608. In an
implementation, when a user clicks on or otherwise selects a link 610 associated
with the browser application, the settings analytics component may display a
window of individual control settings, such as individual control settings
window 612, which may include a control setting 614 for the individual
application associated with the link 610. In some cases, a user may individually
modify the control setting 614 included in the individual control settings window
612, rather than a global modification of the control setting 614 via the control
setting 608.

TLLUSTRATIVE COMPUTING SYSTEM

[0054] F1IG. 7 further illustrates a framework 700 depicting a computer system
702. Computer system 702 may be implemented in different devices, such as
the computing device 102 depicted in FIG. 1, and the computers 204, 214 of FIG.
2. Generally, computer system 702 may be implemented in any of various types
of devices, including, but not limited to, a personal computer system, desktop
computer, laptop, notebook, or netbook computer, mainframe computer system,
handheld computer, workstation, network computer, a camera, a set top box, a
mobile device, a consumer device, video game console, handheld video game
device, application server, storage device, a television, a video recording device,
a peripheral device such as a switch, modem, router, or in any type of computing
or electronic device.

[0055]In one implementation, computer system 702 includes one or more
processors 704 coupled to memory 706. The processor(s) 704 can be a single
processing unit or a number of processing units, all of which can include single
or multiple computing units or multiple cores. The processor(s) 704 can be
implemented as one or more microprocessors, microcomputers,
microcontrollers, digital signal processors, central processing units, state
machines, logic circuitries, and/or any devices that manipulate signals based on
operational instructions. As one non-limiting example, the processor(s) 704 may

be one or more hardware processors and/or logic circuits of any suitable type
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specifically programmed or configured to execute the algorithms and processes
described herein. Among other capabilities, the processor(s) 704 can be
configured to fetch and execute computer-readable instructions stored in the
memory 706 or other computer-readable media. Computer-readable media
includes, at least, two types of computer-readable media, namely computer
storage media and communications media.

[0056] Computer storage media includes volatile and non-volatile, removable
and non-removable media implemented in any method or technology for storage
of information such as computer readable instructions, data structures, program
modules, or other data. Computer storage media includes, but is not limited to,
RAM, ROM, EEPROM, flash memory or other memory technology, CD-ROM,
digital versatile disks (DVD) or other optical storage, magnetic cassettes,
magnetic tape, magnetic disk storage or other magnetic storage devices, or any
other non-transmission medium that can be used to store information for access
by a computing device.

[0057] By contrast, communication media may embody computer-readable
instructions, data structures, program modules, or other data in a modulated data
signal, such as a carrier wave, or other transmission mechanism. As defined
herein, computer storage media does not include communication media.

[0058] The memory 706, including data storage 708, is an example of computer
storage media. Further, computer system 702 may include one or more
communication interfaces 710 that may facilitate communications between
computing devices. In particular, the communication interfaces 710 may include
one or more wired network communication interfaces, one or more wireless
communication interfaces, or both, to facilitate communication via one or more
networks represented by a network, such as network 206. The network 206 may
be representative of any one or combination of multiple different types of wired
and wireless networks, such as the Internet, cable networks, satellite networks,
wide area wireless communication networks, wired local area networks, wireless

local area networks, public switched telephone networks (PSTN), and the like.
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[0059] Additionally, computer system 702 may include input/output devices 712.
The input/output devices 712 may include a keyboard, a pointer device, (e.g. a
mouse or a stylus), a touch screen, one or more image capture devices (e.g. one
or more cameras), one or more microphones, a display, speakers, and so forth.
[0060] In some implementations, the invention may be implemented using a
single instance of a computer system, while in other implementations, the
invention may be implemented on multiple such systems, or multiple nodes
making up a computer system may be configured to host different portions or
instances of implementations. For example, in one implementation some
elements may be implemented via one or more nodes of the computer system
that are distinct from those nodes implementing other elements.

[0061] The memory 706 within the computer system 702 may include program
instructions 714 configured to implement each of the implementations described
herein. In one implementation, the program instructions may include software
elements of implementations of the modules discussed herein, such as the
settings analytics component 108, the analytics module 11, the ranking module
112, the system interface module 114, and the layout module 116. The data
storage within the computer system may include data that may be used in other
implementations.

[0062] Generally, computer-executable instructions include routines, programs,
objects, components, data structures, and the like that perform particular
functions or implement particular abstract data types. The order in which the
operations are described is not intended to be construed as a limitation, and any
number of the described blocks can be combined in any order or in parallel to
implement the processes.

CONCLUSION

[0063] Although the subject matter has been described in language specific to
structural features, it is to be understood that the subject matter defined in the
appended claims is not necessarily limited to the specific features described.
Rather, the specific features are disclosed as illustrative forms of implementing

the claims.
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CLAIMS
1. A system, comprising:
one or more computing nodes, each computing node comprising at least
one processor and memory; and
a settings analytics component implemented by the one or more
computing nodes, the settings analytics component being
configured to:
detect one or more modifications to one or more control settings,
each respective control setting of the one or more control
settings being accessible via a particular series of user
interfaces;
rank, based on one or more criteria, the one or more control
settings;
determine, based at least partly on a ranking of the one or more
control settings, relative positions for displaying the one or
more control settings in a customized control settings panel
the customized control settings panel being distinct from
the particular series of user interfaces used to access each
respective control setting; and
create, based at least partly on the relative positions for the one or
more control settings, a layout of control settings within the

customized control settings panel.

2. The system as recited in claim 1, wherein to rank the one or more
control settings, the settings analytics component is further configured to:
determine frequency data and recency data for the detected modifications
to the one or more control settings;
access user analytics data for a plurality of users interacting with
respective computing devices, wherein the user analytics data
comprises additional frequency data and additional recency data

for modifications to control settings for the plurality of users; and
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combine the frequency data and recency data for the detected
modifications to the one or more control settings with the
additional frequency data and the additional recency data for the

modifications to the control settings for the plurality of users.

3. The system as recited in claim 1 or 2, wherein the settings analytics
component is further configured to:

create a call to an application programming interface for an operating

system to modify a control setting within the customized control

settings panel, wherein the call is equivalent to a particular call to

modify the control setting generated with respect to a user interface

of the particular series of user interfaces used to access the control

setting.

4. A method, comprising:
performing, by one or more computing devices:
collecting user analytics describing modifications to one or more
control settings;
ranking, based on one or more criteria, the one or more control
settings;
determining, based on the ranking of the one or more control
settings, a position within a customized control settings
panel for at least a portion of the one or more control
settings; and
displaying, according to a respective determined position, the at
least a portion of the one or more control settings in the

customized control settings panel.
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3. The method as recited in claim 4, further comprising:
receiving an adjustment of a given control setting within the customized
control settings panel, the given control setting corresponding to
an operating system setting; and
modifying the operating system setting according to the adjustment
received for the given control setting within the customized control

settings panel.

6. The method as recited in claim 4 or 5, further comprising:

receiving an adjustment of a given control setting within the customized
control settings panel, wherein the given control setting
corresponds to a user application setting; and

modifying the user application setting according to the adjustment
received for the given control setting within the customized control

settings panel.

7. The method as recited in any one of claims 4 to 6, wherein the user
analytics include, for a given setting of the one or more settings, frequency of

use or recency of use.

8. The method as recited in any one of claims 4 to 7, further
comprising:
prior to the ranking, determining one or more suggested control settings
to include in the customized control settings panel; and
wherein the ranking further comprises ranking the suggested control

settings.
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9. The method as recited in any one of claims 4 to 8, wherein
determining the position within the customized control settings panel for the at
least a portion of the one or more control settings further comprises:

determining an ordering of the ranked one or more control settings,

wherein the ordering may reorder a lower ranked control setting
above a higher ranked control setting, and wherein the ordering is
based on a tree ordering of the control settings within an operating

system.

10.  The method as recited in claim 9, wherein determining the position
within the customized control settings panel for the at least a portion of the one
or more control settings further comprises:

determining a user preference indicating that a control setting within a

previous customized control settings panel remains in a particular
position within a current version of the customized control settings
panel; and
adjusting the ordering of the ranked one or more control settings to be consistent
with the user preference indicating that the control setting within the previous
customized control settings panel remains in the particular position within the

current version of the customized control settings panel.
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300
—l

3/7

COLLECT USER ANALYTICS IN REGARD TO MODIFICATIONS
TO ONE OR MORE CONTROL SETTINGS
302

RANK, BASED ON IMPORTANCE CRITERIA, THE ONE OR
MORE CONTROL SETTINGS
304

DETERMINE, BASED ON THE RANKING OF THE
ONE OR MORE CONTROL SETTINGS, A POSITION WITHIN
A CONTROL SETTINGS PANEL FOR DISPLAYING AT LEAST
SOME OF THE ONE OR MORE CONTROL SETTINGS
306

DiSPLAY, ACCORDING TO A RESPECTIVE DETERMINED
POSITION, EACH OF THE AT LEAST SOME OF THE
ONE OR MORE CONTROL SETTINGS THAT HAVE
BEEN DETERMINED TO BE DISPLAYED
308

FIG. 3
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400
—l

4/7

COLLECT USER ANALYTICS IN REGARD TO
MODIFICATIONS TO ONE OR MORE SETTINGS
402

SELECT, BASED ON ONE OR MORE CRITERIA, THE ONE
OR MORE CONTROL SETTINGS
404

DETERMINE, BASED ON THE SELECTED ONE OR
MORE CONTROL SETTINGS, A POSITION WITHIN A
CONTROL SETTINGS PANEL FOR DISPLAYING AT LEAST A
PORTION OF THE ONE OR MORE CONTROL SETTINGS
406

DISPLAY, ACCORDING TO A RESPECTIVE DETERMINED POSITION, THE AT
LEAST A PORTION OF THE ONE OR MORE CONTROL SETTINGS THAT HAVE
BEEN DETERMINED TO BE DISPLAYED WITHIN A CONTROL SETTINGS PANEL

408

RECEIVE AN ADJUSTMENT OF A CONTROL SETTING DISPLAYED
WITHIN THE CONTROL SETTINGS PANEL
410

MODIFY THE SYSTEM OR APPLICATION CORRESPONDING
TO THE ADJUSTED CONTROL SETTING
412

FIG. 4
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500
—l

517

DETERMINE, BASED ON SETTINGS ANALYTICS DATA, WEIGHT VALUES FOR
CONTROL SETTINGS ACCORDING TO RECENCY OF USE
502

l

DETERMINE, BASED ON THE SETTING ANALYTICS DATA, WEIGHT VALUES FOR
THE CONTROL SETTINGS ACCORDING TO FREQUENCY OF USE
504

l

[ DETERMINE ONE OR MORE SUGGESTED CONTROL SETTINGS ]

506

l

DETERMINE AN ORDERING FOR THE CONTROL SETTINGS
508

DETERMINE IF ANY OF THE CONTROL SETTINGS HAVE BEEN SPECIFIED

ACCORDING TO A USER PREFERENCE
510

l

DETERMINE A PLACEMENT LOCATION FOR EACH OF THE CONTROL SETTINGS
WITHIN A CUSTOMIZED CONTROL SETTINGS PANEL BASED ON A COMBINATION
OF THE WEIGHT VALUES FOR THE CONTROL SETTINGS ACCORDING TO
RECENCY OF USE, THE WEIGHT VALUES FOR THE CONTROL SETTINGS
ACCORDING TO FREQUENCY OF USE, THE ONE OR MORE SUGGESTED
CONTROL SETTINGS, AND (IF ANY) THE SPECIFIED USER PREFERENCES
512

FIG. 5
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