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ted application on a device, the application-centric socialization activities de-
termined based on one or more contexts associated with the user that are de-
termined during execution of the augmented application on the device.
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APPLICATION-CENTRIC SOCIALIZATION

BACKGROUND

[0001] Users are increasingly using electronic devices to obtain information for many
aspects of business, research, and daily life. Social networks are increasingly being used to
obtain information regarding personal interests.

SUMMARY
[0002] According to one general aspect, an application may be augmented for
application-centric socialization activities for a user of the application, based on
instrumenting the application for the application-centric socialization activities. The
application-centric socialization activities may be launched from within the augmented
application on a device, the application-centric socialization activities determined based on
one or more contexts associated with the user that are determined during execution of the
augmented application on the device.
[0003] According to another aspect, a computer program product tangibly embodied
on a computer-readable storage medium may include executable code configured to cause
one or more processors to receive information for augmenting an application for
application-centric socialization activities for a user of the application, The executable
code may be configured to cause the one or more processors to instrument the application
for the application-centric socialization activities, based on the received information. The
application-centric socialization activities may be launched from within the augmented
application on a device, the application-centric socialization activities determined based on
one or more contexts associated with the user that are determined during execution of the
augmented application on the device.
[0004] According to another aspect, a system may include an application-centric
socialization engine that includes a developer input component configured to receive
information for augmenting an application for application-centric socialization activities
for a user of the application. An app instrumentation component may be configured to
instrument the application for the application-centric socialization activities, based on the
received information. The application-centric socialization activities may be launched
from within the augmented application on a device, the application-centric socialization
activities determined based on one or more contexts associated with the user that are

determined during execution of the augmented application on the device.
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[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. The details of one or
more implementations are set forth in the accompanying drawings and the description
below. Other features will be apparent from the description and drawings, and from the
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 is a block diagram illustrating of an example system for application-
centric socialization.

[0007] FIG. 2 illustrates an example architecture of an example platform for
application-centric socialization.

[0008]  FIG. 3 illustrates an example context graph.

[0009] FIGs. 4a-4b illustrate an example context graph.

[0010] FIG. 5 illustrates example in-app contexts based on users' current interests
within example applications.

[0011] FIG. 6 illustrates an example socialization activity on a device.

[0012] FIG. 7 illustrates an example addition of socialization to an app via an example
drag and drop operation.

[0013]  FIG. 8 illustrates an example selection of top apps based on a number of check-
Ins.

[0014]  FIG. 9 illustrates an example query of top values in a time window.

[0015] FIG. 10 illustrates an example intra-app link for users to navigate pages.
[0016] FIG. 11 illustrates an example selection for top in-app values.

[0017] FIG. 12 illustrates an example intra-app link.

[0018]  FIG. 13 illustrates an example discover selection for discovering apps that are
related to a current application.

[0019] FIG. 14 illustrates an example follows selection.

[0020] FIG. 15 illustrates an example nearby selection.

[0021] FIG. 16 illustrates an example featured selection.

[0022] FIG. 17 illustrates an example Discuss selection.

[0023] FIG. 18 illustrates an example name selection.

[0024] FIG. 19 illustrates an example follow selection.
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[0025] FIG. 20 illustrates an example technique for providing analytics information to
a user.

[0026] FIGs. 21a-21c are a flowchart illustrating example operations of the system of
FIG. 1.

[0027] FIG. 22 is a flowchart illustrating example operations of the system of FIG. 1.
[0028] FIGs. 23a-23c are a flowchart illustrating example operations of the system of
FIG. 1.

[0029] FIGs. 24a-24d are a flowchart illustrating example operations of the system of
FIG. 1.

DETAILED DESCRIPTION

1. Introduction

[0030] Example techniques discussed herein may provide context-based in-app (e.g.,
application-centric) socialization. For example, any application may be augmented for
such socialization, in accordance with example techniques discussed herein, and the
socialization activities may be initiated from within such augmented applications. For
example, novice developers may socialize their mobile applications rapidly using such
example techniques from directly within development applications such as VISUAL
STUDIO. Besides providing advantageous techniques for adding socialization capabilities,
such example techniques may expand socialization in several ways that are related to the
mobile environment. For example, such example techniques may provide support for "in
the moment of the app” context-based socialization. For example, such example
techniques may provide socialization from within an application, which may enable users
of that application to interact with other users in relation to that application. For example,
once an application is instrumented, such example techniques may capture a user's in-app
context from the user's navigation activity within the application.

[0031] For example, with the assistance of developer tagging, navigation activities
may be assigned semantically meaningful contexts. These contexts may then be used to
aid in user discovery of like-minded users in similar contexts, building natural
opportunities for interest, or context-based socialization. Example techniques discussed
herein may provide customized socialization to each application via social widgets (e.g.,
"swidgets"). Such swidgets may include graphical user interface elements, or other user
interface elements, for application users to initiate socialization activities within the
application. For example, an application may select from such diverse swidgets as

message boards, statistics trackers, bug discussions and betting games, etc. For example,
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swidgets may provide a means for applications to add new social features and potentially
increase user engagement.

[0032]  Example techniques discussed herein may provide an ecosystem for app
developers, swidget developers, and app users. For example, a developer may initiate the
socialization of an app by registering in an example web portal. Once registered,
developers may use provided application programming interfaces (APIs) and services to
socialize their apps. Socialization of the apps may include the addition of one or more
graphical or other user interface elements to the application which enable a user to engage
in social activities such as, but not limited to: discussion, games, crowd-sourcing requests,
screen sharing, or viewing current activity relating to features or functionalities of the
application. Additionally, the web portal may provide an interface to developers where
they may interact (e.g., sending messages, notifications) with a group of users in a
selective manner (e.g., grouped based on the context). Additionally, aggregated app usage
data and analytics may be provided to developers so that they may better understand how
the app may be used in the wild. An example context API may be provided such that an
app developer may be able to express in-app context with a few lines of code. Further, a
set of swidgets may be provided that may be readily available to developers for integrating
with their apps.

[0033]  For example, when users download a socialization-enabling app (e.g., from an
app marketplace), they may socialize with their peers in the context of that app through the
use of one or more graphical user interface elements (or other interface elements) provided
via the swidgets. For example, context-based grouping may be used to connect together
only related users with related content.

[0034] For example, when users download a socialization-enabling app (e.g., from an
app marketplace), they may socialize with their peer users using interfaces associated with
various swidgets based on the users' in-app contexts. For example, context-based grouping
may be used to connect together only related users with related content.

[0035] With the proliferation of smartphones and applications related to many
different types of usage, users are increasingly using mobile apps. Further, a user's context
has become a more central focus for creating intelligent apps that satisfy users' needs
automatically based on context. Example techniques discussed herein may provide a
capability for each app on a user's smartphone to (at least) understand what the user is
trying to do with the app, provide the user with useful information relevant to the user's

task, and connect the user with his/her friends or like-minded other users. As used in this
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context, in-app "context" may involve a determination of what a user is trying to do inside
an app (e.g., based on execution activity on a device, from the app usage). For example,
one or more related context-based socialization activities for a user may be determined
based on the features or functionalities of the application, or contextual information such
as current active user usage of the application, execution activity on a device from the
application usage, or environmental information collected from a device's sensors (e.g.,
GPS, gyroscope, camera, or microphone). For example, as used herein, a "context" may
refer to (but is not limited to) current active user usage of an augmented application,
execution activity of an augmented application during execution of the augmented
application on the device, features or functionalities of the augmented application, or
environmental information collected from a sensor associated with the device.

[0036] For example, each app loaded on a device may have a different set of contexts
that may be appropriate for that individual app. For example, contexts for a bus tracker
app may include route, stop, and direction. For example, contexts for a stocks app may
include company and price. For example, contexts for a movie app may include theater,
movie being played, and location, etc. Thus, applications may be associated with various
contexts. Example techniques discussed herein may use such contexts to provide
discovery, socialization, engagement, and analytics.

[0037] For example, a user may use an application such as FANDANGO to obtain
information regarding one or more movies. For this example, a context may include the
movie currently being viewed (on FANDANGO) by the user. For example, techniques
discussed herein may glean the context out of the application (e.g., FANDANGO) to
enable discovery, socialization, engagement, and analytics.

[0038]  Example techniques discussed herein may provide a mechanism for socializing
through any application loaded on a device. Thus, any application may advantageously
utilize the social fabric in this context. Thus, any application may utilize these example
techniques, and any user may be able to perform socialization activity through any
application.

[0039]  In accordance with example techniques discussed herein, a system may
determine what a user is doing with a particular application, based on the activity of the
user during execution. For example, the system may determine that a user of
FANDANGQO is currently viewing information related to "Gone with the Wind." For
example, the system may then determine that another user is viewing information related

to "Gone with the Wind" on another application such as Internet Movie Database (IMDB).
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For example, the first user may be informed, via a socialization activity, that information
relating to "Gone with the Wind" may also be available on IMDB (possibly different types
of information from that found in FANDANGO). For example, if such a recommendation
is made to a user to use another application - and that other application is not currently
available/loaded on the user's device, a recommendation can be made to download the
application (e.g., via an app store or app marketplace).

[0040] For example, the user (of these example techniques) may determine what is
currently trending on a network (e.g., the Internet), as well as determining what other
people may currently be using the application (e.g., a socialization activity on the web).
For example, a user may be provided with information regarding which of his/her friends
are viewing a particular piece of information.

II. Example Operating Environment

[0041] Features discussed herein are provided as example embodiments that may be
implemented in many different ways that may be understood by one of skill in the art of
data processing, without departing from the spirit of the discussion herein. Such features
are to be construed only as example embodiment features, and are not intended to be
construed as limiting to only those detailed descriptions.

[0042]  As further discussed herein, FIG. 1 is a block diagram of a system 100 for
application-centric socialization. As shown in FIG. 1, various components may or may not
be included in various different embodiments. For example, components discussed below
that involve context graph functionality may be implemented on user devices, as well as
on other devices such as backend server devices. For example, various components
discussed below for enabling developers to instrument various apps for socialization may
be implemented separately from other components that may enable the user socialization
with such augmented apps. One skilled in the art of data processing will understand that
there are many ways to implement the functionalities discussed below, without departing
from the spirit of the discussion herein.

[0043] As shown in FIG. 1, a system 100 may include a device 102 that includes at
least one processor 104. The device 102 includes an application-centric socialization
engine 106 that may include a context graph determination component 108 that may be
configured to maintain a context graph 110 that includes a plurality of application nodes
112 representing a plurality of respective applications, a plurality of context nodes 114
representing a plurality of respective contexts associated with the respective plurality of

application nodes 112, and a plurality of context value nodes 116 representing a plurality
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of respective context values associated with the respective plurality of context nodes 112.
For example, the context graph 110 may be stored in a memory 114 (e.g., any type of
computer-readable or computer-accessible storage device).

[0044] For example, the application-centric socialization engine 106, or one or more
portions thereof, may include executable instructions that may be stored on a tangible
computer-readable storage medium, as discussed below. For example, the computer-
readable storage medium may include any number of storage devices, and any number of
storage media types, including distributed devices.

[0045] For example, an entity repository 118 may include one or more databases, and
may be accessed via a database interface component 120. One skilled in the art of data
processing will appreciate that there are many techniques for storing repository
information discussed herein, such as various types of database configurations (e.g.,
relational databases, hierarchical databases, distributed databases) and non-database
configurations.

[0046] According to an example embodiment, the device 102 may include the memory
114 that may store the context graph 110. In this context, a "memory" may include a
single memory device or multiple memory devices configured to store data and/or
instructions. Further, the memory 114 may span multiple distributed storage devices.
[0047] According to an example embodiment, a user interface component 122 may
manage communications between a device user 123 and the application-centric
socialization engine 106. The device 102 may be associated with a receiving device 124
and a display 126, and other input/output devices. For example, the display 126 may be
configured to communicate with the device 102, via internal device bus communications,
or via at least one network connection.

[0048] According to example embodiments, the display 126 may be implemented as a
flat screen display, a print form of display, a two-dimensional display, a three-dimensional
display, a static display, a moving display, sensory displays such as tactile output, audio
output, and any other form of output for communicating with a user (e.g., the device user
123).

[0049] According to an example embodiment, the system 100 may include a network
communication component 128 that may manage network communication between the
application-centric socialization engine 106 and other entities that may communicate with
the application-centric socialization engine 106 via at least one network 130. For example,

the network 130 may include at least one of the Internet, at least one wireless network, or
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at least one wired network. For example, the network 130 may include a cellular network,
a radio network, or any type of network that may support transmission of data for the
application-centric socialization engine 106. For example, the network communication
component 128 may manage network communications between the application-centric
socialization engine 106 and the receiving device 124. For example, the network
communication component 128 may manage network communication between the user
interface component 122 and the receiving device 124.

[0050]  In this context, a "processor" may include a single processor or multiple
processors configured to process instructions associated with a processing system. A
processor may thus include one or more processors processing instructions in parallel
and/or in a distributed manner. Although the processor 104 is depicted as external to the
application-centric socialization engine 106 in FIG. 1, one skilled in the art of data
processing will appreciate that the processor 104 may be implemented as a single
component, and/or as distributed units which may be located internally or externally to the
application-centric socialization engine 106, and/or any of its elements.

[0051] For example, the system 100 may include one or more processors 104. For
example, the system 100 may include at least one tangible computer-readable storage
medium storing instructions executable by the one or more processors 104, the executable
instructions configured to cause at least one data processing apparatus to perform
operations associated with various example components included in the system 100, as
discussed herein. For example, the one or more processors 104 may be included in the at
least one data processing apparatus. One skilled in the art of data processing will
understand that there are many configurations of processors and data processing
apparatuses that may be configured in accordance with the discussion herein, without
departing from the spirit of such discussion. For example, the data processing apparatus
may include a mobile device.

[0052] In this context, a "component" may refer to instructions or hardware that may
be configured to perform certain operations. Such instructions may be included within
component groups of instructions, or may be distributed over more than one group. For
example, some instructions associated with operations of a first component may be
included in a group of instructions associated with operations of a second component (or
more components).

[0053] The application-centric socialization engine 106 may include a context

determination component 138 configured to obtain a first context 142 associated with a



10

15

20

25

30

WO 2014/150100 PCT/US2014/022226

first application 144 of the plurality of respective applications that is based on usage of the
first application 144.

[0054]  For example, the context determination component 138 may be configured to
obtain the first context 142 based on obtaining a current context 146 associated with a
current application 148 that is determined based on a current active user usage of the
current application 148.

[0055] For example, a socialization component 150 may be configured to determine a
context-based socialization activity 152 for the user based on at least a partial traversal of
the context graph 110, based on the obtained current context 146.

[0056] For example, a context graph traversal component 154 may be configured to
initiate traversal of the context graph 110 to determine one or more of a second context
related to the current context 146, or a second application related to the current application
148 via the current context 146.

[0057] For example, the socialization component 150 may be configured to initiate the
context-based socialization activity based on one or more of initiating user networking
activity, initiating user discovery activity, initiating user engagement activity, initiating
user social interaction activity, or initiating provision of analytics data.

[0058] For example, the context graph determination component 108 may be
configured to add the first context 142 associated with the first application 144 to the
context graph 110, based on adding, to the context graph 110, a new context node 114
associated with the first context 142, a new context value node 116 associated with a value
of the first context 142, a new link to a first value of content associated with the new
context node 114, and a new context graph edge indicating a key-value relationship
between the new context node 114 and the new context value node 116.

[0059] For example, the context determination component 138 may be configured to
obtain the first context 142 based on one or more of at least a partial traversal of a social
network 156 that is external to the context graph 110, at least a partial traversal of the
context graph 110, or a location 158.

[0060] For example, the context graph 110 may include one or more of a plurality of
user nodes 160 representing a plurality of respective users, a plurality of graph edges 161
indicating user-user relationships between a portion of pairs of the respective users, a
plurality of graph edges indicating user-application relationships between a portion of
pairs of the respective users and applications, or a plurality of graph edges indicating user-

context relationships between a portion of pairs of the respective users and contexts.
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[0061] For example, the context graph determination component 108 may be
configured to maintain information associated with user check-in activity associated with
respective context nodes 114.
[0062] FIG. 2 illustrates an example architecture 200 of an example platform. For
example, there may exist an ecosystem for three different parties: app developers 202,
swidget developers 204, and app users 206a, 206b, 206¢. For example, the app developers
202 may initiate the socialization of their apps by registering in a web portal 208. Once
registered, developers 202 may use the portal's APIs and services to socialize their apps
210. Additionally, the web portal 208 may provide an interface to developers 202 where
they may interact (e.g. sending message, notifications) with a group of users in a selective
manner (grouped based on the context). For example, aggregated app usage data and
analytics may be provided to developers 202 so that they may better understand how their
apps are used in the wild. For example, a simple and easy-to-use context API 212 may be
provided by which an app developer 202 may express in-app context with a few lines of
code. Further, swidgets 214a may be provided, that are readily available to developers 202
for integrating with their apps 210. For example, customized swidgets 214b may be
available in addition to provided swidgets 210a. Further, in parallel to thousands of apps
there may be hundreds of swidgets that may be easily plugged-in into apps on the example
platform.
[0063]  Hence a swidget marketplace 216 may be supported where third-party
developers may distribute their own swidgets. Once a user downloads an enable app from
the app-marketplace 216, she may be able to socialize with her peer users using various
swidgets based on her in-app context. For example, context-based grouping 218 may be
used to connect together only related people with related content.
[0064] For example, users may be able to socialize among themselves, as well as
through using the application.
[0065] For example, to capture the in-app context a simple API 212 may be provided
with a single method as shown below.

socialPlusControl. AddContext(string key, string value, bool isKnown,

bool isTopContext) (1)

[0066] The second parameter value (a string "value") represents the user's action (e.g.,
clicked item, selection, typed input etc.) and the first parameter ("key") associates

semantic meaning to the value. For the case of OneBusAway, for example, the "value" for

10
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a bus route may be any route (e.g. B-line, 244, 248, etc.). However, it may be difficult to
understand what "B-line" means unless tag this value is tagged with some indicator (e.g., a
word, or other symbolic expression) describing the meaning. For example, the first
parameter "key" may associate the semantic meaning to any "values." For example, a
developer may select the key from a set of predefined keys supplied by the platform.
However, the developer may be allowed to use a new key if the predefined set does not
include an appropriate key, from the developer's perspective. In such case, for example, a
"key" may be obtained that is associated with the "value,” but the "key" may not be
understood, as it does not belong to the set of predefined keys.

[0067] For example, the platform may support the use of developer defined keys, as
allowing keys only from the set may be somewhat restrictive for expressing many possible
contexts for thousands of apps. For example, the meaning of developer defined keys may
be learned later, and may be included in the set of predefined keys. For example,
developers may set the third parameter "isKnown" to true if they obtain the "key" from the
predefined set, and to false otherwise.

[0068]  For example, the AddContext() method may include another parameter
"isTopContext" to indicate a current "top" context.

[0069] In accordance with example techniques discussed herein, content may be
retrieved that is related to the selected contexts. For example, as more contexts are added,
it may be possible to become more selective on the content that is retrieved. In the
presence of no context, all social content may be selected. As discussed herein, developers
may be able to add their own contexts. Further, developers may build one or more social

networks based on the application(s).
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[0070] For example, an swidget developer 204 may use methods such as an
AttachContext() method, which may be indicated as shown in Algorithm 1:
AttachContext()

1 int AttachContext (Context context)
2 class Context {

4 Tag]| ] tags,

5  Guid appGuid ,

6  Guid userld ,

7 DateTime time ,
8 Location location
93

10 class Tag {

11 string key ,

12 string value

13 1

Algorithm 1
to associate context information to content (e.g., message posts, comments, notifications,
5  images, data) during storage, and a RetrieveContexts() method, which may be indicated as

shown in Algorithm 2:

RetrieveContexts()

1 int [ ] RetrieveContexts ( ContextFilter filter )
2 class ContextFilter {

4 Tag]| ] tags,

5  Guid appGuid ,

6  Guid userld ,

7 DateTime startTime ,

8 DateTime endTime ,

9 Location location ,

10 float radius

11 }

Algorithm 2

to obtain the stored content that satisfies appropriate context.

12
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[0071] For example, when developers 202 write applications, they may use a plug-in
that may be incorporated into each application 210. For example, a server backend
application may be used to interact with the applications via the plug-in used by
developers for their applications.

[0072] Alternatively, an interface may be used in an operating system, such that the
interface may be part of every application that is installed on the device hosting the
operating system.

[0073] An application manager 162 may be configured to initiate execution of a
current application on a device. For example, the application manager 162 may initiate
execution of the current application 148 on the device 102.

[0074] For example, the socialization component 150 may be configured to initiate an
application-centric socialization activity for a user, the application-centric socialization
activity based on user execution activity of the current application 148.

[0075] For example, the current application 148 may be selected as any application of
a plurality of different applications on the device 102.

[0076] For example, initiating the application-centric socialization activity may
include one or more of initiating the application-centric socialization activity based on a
request from the user, initiating the application-centric socialization activity based on a
current popularity of the socialization activity that is associated with a context associated
with usage of the current application, initiating the application-centric socialization
activity from within the current application 148, or initiating the application-centric
socialization activity from an operating-system socialization interface 163.

[0077] For example, the context determination component 138 may be configured to
obtain a current context 146 associated with the current application 148 that is determined
based on a current active user usage of the current application 148.

[0078] For example initiating the application-centric socialization activity may include
initiating a related context-based socialization activity for the user based on the obtained
current context 146.

[0079] For example, obtaining the current context 146 may include one or more of
determining a theme of content in the current application, determining a topic of a page
associated with the current application, determining a category of the page associated with
the current application, or determining a user intention associated with the current active

user usage of the current application.
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[0080] For example, a related application determination component 164 may be
configured to determine one or more related applications based on the obtained current
context 146.

[0081] For example, initiating the application-centric socialization activity for the user
may include one or more of initiating user activity in at least one of the related
applications, or providing information associated with the one or more related applications
to inform the user of related aspects of the one or more related applications.

[0082] For example, determining the one or more related applications may include
determining the one or more related applications based on a social network 156 associated
with the user.

[0083] For example, the related application determination component 164 may be
configured to determine at least one other application and content associated with the
determined at least one other application based on one or more of a social network
associated with the user, or a location.

[0084] For example, a download component 166 may be configured to provide
information for one or more of downloading or installing the at least one other application
on the device, if it is determined that the at least one other application is not currently
installed on the device.

[0085] For example, the current context 146 may be represented as a pair of nodes in a
context graph 110, wherein the pair of nodes includes a key node 168 and a value node
170 connected via a corresponding edge 161 representing a key-value relationship
between the key node 168 and the value node 170.

[0086] For example, the context graph traversal component 154 may be configured to
initiate traversal of the context graph 110 to determine one or more of a second context
related to the current context 146, or a second application related to the current application
148 via the current context 146.

[0087] FIG. 3 illustrates an example context graph 300. As shown in FIG. 3, the
context graph 300 includes app nodes 302, key nodes 304, value nodes 306, and user
nodes 308. As shown in FIG. 3, two concept and user spaces 310, 312, for respective
applications FANDANGO and IMDB, are shown as encompassed by dotted lines (for
visual illustration). Apps, users and in-app contexts may form a graph structure such as
that shown in FIG. 3. For example, the context graph 300 shows two movie apps

(FANDANGO and IMDB) with some in-app context (e.g., developer tagged key-value
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pairs such as Theater (314) = AMC (316), Movie (318) = BATMAN (320) are shown),
along with a plurality of users 308.

[0088]  Example techniques discussed herein may bring together (at least) three
entities: users, apps, and contexts, in such an example graph structure, and the graph may
grow dynamically over time, with rich relations among these entities. Many example
operations can be performed on this graph to extract useful information. For examples
three such operations (e.g., content discovery from friend network, context based friend
discovery across apps, context based app discovery) are illustrated in FIG. 3, as discussed
below.

[0089] For example, finding various content liked by friends may be performed on the
graph 300, as shown by nodes connected via "content discovery from friends" dotted lines
322 (e.g., user nodes connected via "friendship" dashed lines 324).

[0090] For example, like-minded users having similar interest across apps may be
discovered by relating apps with a same context (or similar) key, as shown by nodes
connected via "discovering people with similar context across apps" mixed dashed and
dotted lines 326.

[0091] For example, apps that are related to each other may be discovered based on
their shared context, as shown by nodes connected via "app discovery based on similar
context" mixed dashed and dotted lines 328. For example, contextually related apps may
be recommended to users, based on the graph 300.

[0092] Conventionally, there may be thousands of mobile apps in the marketplace that
are very isolated from one other. In accordance with example techniques discussed herein,
apps may complement each other and enhance user experience by sharing various services
and relevant information. For example, a user may purchase a ticket for an evening movie
using the movie app FANDANGO. The restaurant review app YELP may automatically
obtain this information from FANDANGO and suggest a restaurant with matching time
and location. Moreover, if the user wishes to use public transit, an example bus tracker app
may plan a route connecting the user's home, the theater, and the restaurant at an
appropriate time.

[0093] The example graph 300 discussed above provides example techniques for
connecting related apps based on context. However, related apps may also be connected in
an example graph implicitly by analyzing, mining, and clustering the context values beside
the context keys. Additionally, federation among apps may be determined with developers'

explicit participation. Besides providing contextual relationship among apps, example
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techniques discussed herein may provide many services to developers and bring them
under a single platform.

[0094] FIGs. 4a-4b illustrate another context graph 400a, 4000 that includes app
nodes, key nodes, value nodes, and user nodes, with two concept and user spaces for
respective applications FANDANGO 402 and IMDB 404, similarly as in FIG. 3 discussed
above. For example, the context graph 400a shows the two movie apps (FANDANGO 402
and IMDB 404) with some in-app context (e.g., developer tagged key-value pairs such as
Theater (406) = AMC (408), Movie (410) = SKYFALL (412) are shown), along with a
plurality of users. As shown in FIG. 4a, users 414 may be connected via a social network
416. As shown in FIG. 4b, a user 418 may obtain a recommendation of the app IMDB 404
via connections in the graph 400b.

[0095] FIG. 5 illustrates example in-app contexts based on users' current interests
within example applications. For example, applications may be loaded for use on a mobile
device (e.g. mobile device apps may tend to have a well-defined context). For example,
apps may tend to be associated with a topic, or a category. Based on a user's usage of an
application, the example system 100 discussed herein may capture user intentions (e.g., or
user intents in the app - ¢.g., "I am what apps I use").

[0096] For example, a user of a device 502 may access the movie app FANDANGO,
in a scenario indicating "I want to watch" a "Movie" named "SKYFALL." For example, a
user of a device 504 may access a bus app ONEBUSAWAY, in a scenario indicating "l
am waiting for" a "Bus 26." For example, a user of a device 506 may access a KINDLE
app, in a scenario indicating "I am reading” a "Book" named "Pride and Prejudice." For
example, a user of a device 508 may access a WEATHERBUG app, in a scenario
indicating "I live in" a "City" named "Bellevue."

[0097]  For example, a user of a device 510 may access a MYSTOCKS app, in a
scenario indicating "I am interested in" a "Stock" named "MSFT." For example, a user of a
device 512 may access a BINGMAPS app, in a scenario indicating "I am going to" a
"Destination" named "Zoo." For example, a user of a device 514 may access a NEWS360
app, in a scenario indicating "I am reading” an "Article" relating to the "MICROSOFT
SURFACE." For example, a user of a device 516 may access an ANGRYBIRDS app, in a
scenario indicating "I am playing" a "Level" named "B7."

[0098] FIGs. 6-20 discussed below illustrate various example socialization activities
that may be provided in accordance with example techniques discussed herein. For

example, within execution of an app 602, a user may access a socialization activity by
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selecting a selection icon 604 displayed on the device (e.g., or a button on the device
itself), as shown in FIG. 6. For example, the user may be using the movie app
FANDANGO 602 to view information relating to the movie "SKYFALL." Upon a user
selection of the selection icon 604, the user may receive a discovered FANDANGO view
600b of information related to the movie "SKYFALL." For example, the user may be
offered options 608 that may include example selections such as "Discuss,” "Top,"
"Discover," and "My." Further, the user may receive information regarding a number of
visits 610 to the received information, and may be offered a selectable opportunity 612 to
"check in" to the information, as well as receiving information regarding a current number
614 of check-ins.

[0099] For example, the current application 148 may be instrumented for socialization
via an application programming interface (API) 172 that includes a context-setting
function based on setting contexts, context values, and links to pages associated with the
respective contexts.

[00100] For example, a developer may add socialization to an app 702 by dragging
and dropping a plug-in (e.g., illustrated as icon 704) in a development application such as
VISUAL STUDIO 706, as shown in FIG. 7.

[00101] For example, the developer API may be accessed via a call to a function (e.g.,
SocialPlusControl.SetContext(Key, Value, Link)) based on a key, value, and a link (e.g.,
the API exposes a key). For example, the key value may include a topic or category. For
example, common keys may be exposed that may be used across apps. For example, keys
such as Movie, City, Level, Article, Book, Stock etc. may be used. For example, a
"context" in this sense may be expressed as a key, value pair.

[00102] For example, the "Value" may include the value of the key. For example, a
movie key may have a value of "Skyfall,” while a city key may have a value of
"Bellevue," a level key may have a value of "Level 39," etc. For example, the link may
include a link to reach a page associated with the app. For example, if the device does not
have the app, the link may include a link to an app store to download the app.

[00103] For example, the socialization app may provide an ability to "check-in" to a
context, as shown in FIG. 6. For example, such a "check-in" activity may take a user to the
app, as well as maintain information regarding users who have checked in, for sharing
with other users. For example, a user may determine an app's popularity based on the
check-in features. For example, the user may select 802 a determination of "top apps,”

based on a number of check-ins 804, as shown in FIG. 8.
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[00104] For example, the socialization application may increase engagement based on
swidgets. For example, socialization widgets may include a Discussion Forum, a Chat,
Polls, Surveys, Games (for e.g., Betting), Highlighting, and Screen Sharing. For example,
a developer may design custom social widgets for apps.

[00105] For example, a social network may be based on an app context.

[00106]  FIG. 9 illustrates an example query 902 of "top values" in a time window 904
(e.g., day, week, month, etc.).

[00107] FIG. 10 illustrates an example intra-app link 1002 that enables the user to
navigate to a page 1004 referenced by the intra-app link 1002.

[00108] FIG. 11 illustrates an example selection 1102 of "top in-app values" that
enables the user to view top in-app values 1104.

[00109] FIG. 12 illustrates an example intra-app link 1202 that enables the user to
navigate to a page 1204 referenced by the intra-app link 1202.

[00110] FIG. 13 illustrates an example "discover” selection 1302 that enables the user
to discover one or more related apps 1304 that are related to the current application (before
the selection 1302), based on the current application's context (e.g., Movie "SKYFALL"
within application FANDANGO).

[00111] FIG. 14 illustrates an example "follows" selection 1402 that enables the user
to discover app and app content 1404 that are used by other users that are followed by the
current user.

[00112] FIG. 15 illustrates an example "nearby" selection 1502 that enables the user to
discover app and app content 1504 that are being used by other users that are nearby the
current user, based on location.

[00113] FIG. 16 illustrates an example "featured" selection 1602 that enables the user
to receive featured offerings 1604 (e.g., coupons, items for sale, etc.) that may be
monetized based on bidding for app context.

[00114] FIG. 17 illustrates an example "Discuss” selection 1702 that enables the user
to engage in discussions 1704 with other users regarding the current application and
context.

[00115] FIG. 18 illustrates an example name selection 1802 that enables the user to
view information 1804 related to the name selected (e.g., to "follow" the user associated
with the selected name). Thus, the user may engage in social networking activity based on

the current app context.
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[00116] FIG. 19 illustrates an example "follow" selection 1902 that enables the user to
follow another user, and to view information 1904 related to the name sclected. Thus, the
user may engage in social networking activity based on the current app context. As shown
in FIG. 19, the user may also select an "unfollow" option 1906 to undo a "follow"
selection.

[00117] FIG. 20 illustrates an example technique for providing analytics information
to a user. In the example of FIG. 20, a user may select a "map" option 2002, to obtain a
heat map 2004 illustrating analytics related to user check-ins over the continental United
States.

[00118]  For example, the context determination component 138 may be configured to
determine a current active user usage of an application.

[00119]  For example, the socialization component 150 may be configured to
determine a related context-based socialization activity for a user based on a current
context 146 that is determined based on the determined current active user usage of the
application.

[00120] For example, the context graph traversal component 154 may be configured to
initiate traversal of a context graph 110 to determine one or more of a second context
related to the current context 146, or a second application related to the application via the
current context 146.

[00121] For example, an option display component 174 may initiate display of a user
option 176 for context-based socialization from within the application.

[00122] For example, a user selection of the user option 176 may be received. For
example, the user socialization may be initiated as a result of receiving the user selection
of the user option 176.

[00123] A developer input component 180 may be configured to receive information
for augmenting an application for application-centric socialization activities for a user of
the application.

[00124] An app instrumentation component 182 may be configured to instrument the
application for the application-centric socialization activities, based on the received
information, the application-centric socialization activities launched from within the
augmented application on a device, the application-centric socialization activities
determined based on one or more contexts associated with the user that are determined

during execution of the augmented application on the device.
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[00125] One skilled in the art of data processing will understand that other algorithms
may be used, without departing from the spirit of the discussion herein.

I11. Flowchart Description

[00126] Features discussed herein are provided as example embodiments that may be
implemented in many different ways that may be understood by one of skill in the art of
data processing, without departing from the spirit of the discussion herein. Such features
are to be construed only as example embodiment features, and are not intended to be
construed as limiting to only those detailed descriptions.

[00127] FIG. 21 is a flowchart illustrating example operations of the system of FIG. 1,
according to example embodiments. In the example of FIG. 21a, execution of a current
application may be initiated, on a device (2102). For example, the application manager
162 may initiate execution of the current application 148 on the device 102, as discussed
above.

[00128] An application-centric socialization activity may be initiated for a user, the
application-centric socialization activity based on user execution activity of the current
application (2104). For example, the socialization component 150 may initiate an
application-centric socialization activity for a user, the application-centric socialization
activity based on user execution activity of the current application 148, as discussed
above.

[00129] For example, the current application may be instrumented for socialization via
an application programming interface (API) that includes a context-setting function based
on setting contexts, context values, and links to pages associated with the respective
contexts (2106).

[00130] For example, the current application may be selected as any application of a
plurality of different applications on the device (2108). For example, the current
application 148 may be selected as any application of a plurality of different applications
on the device 102, as discussed above.

[00131] For example, initiating the application-centric socialization activity may
include one or more of initiating the application-centric socialization activity based on a
request from the user, initiating the application-centric socialization activity based on a
current popularity of the socialization activity that is associated with a context associated
with usage of the current application, initiating the application-centric socialization
activity from within the current application, or initiating the application-centric

socialization activity from an operating-system socialization interface (2110).
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[00132] For example, a current context associated with the current application may be
obtained (2112), in the example of FIG. 21b. The current context may be determined
based on a current active user usage of the current application. For example, the context
determination component 138 may obtain a current context 146 associated with the current
application 148 that is determined based on a current active user usage of the current
application 148, as discussed above.

[00133] For example, initiating the application-centric socialization activity may
include initiating a related context-based socialization activity for the user based on the
obtained current context (2114).

[00134] For example, obtaining the current context may include one or more of
determining a theme of content in the current application, determining a topic of a page
associated with the current application, determining a category of the page associated with
the current application, or determining a user intention associated with the current active
user usage of the current application (2116).

[00135]  For example, one or more related applications may be determined based on
the obtained current context (2118), in the example of FIG. 21¢. For example, the related
application determination component 164 may determine one or more related applications
based on the obtained current context 146, as discussed above.

[00136] For example, initiating the application-centric socialization activity for the
user may include one or more of initiating user activity in at least one of the related
applications, or providing information associated with the one or more related applications
to inform the user of related aspects of the one or more related applications (2120).
[00137] For example, determining the one or more related applications may include
determining the one or more related applications based on a social network associated with
the user (2122).

[00138] For example, at least one other application and content associated with the
determined at least one other application, may be determined, based on one or more of a
social network associated with the user, or a location (2124). For example, the related
application determination component 164 may be configured to determine at least one
other application and content associated with the determined at least one other application
based on one or more of a social network associated with the user, or a location, as
discussed above.

[00139] For example, if the at least one other application is not currently installed on

the device, information may be provided for one or more of downloading or installing the
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at least one other application on the device (2126). For example, the download component
166 may provide information for one or more of downloading or installing the at least one
other application on the device, if it is determined that the at least one other application is
not currently installed on the device, as discussed above.

[00140] For example, the current context may be represented as a pair of nodes in a
context graph, wherein the pair of nodes includes a key node and a value node connected
via a corresponding edge representing a key-value relationship between the key node and
the value node (2128).

[00141] For example, traversal of the context graph may be initiated to determine one
or more of a second context related to the current context, or a second application related
to the current application via the current context (2130). For example, the context graph
traversal component 154 may initiate traversal of the context graph 110 to determine one
or more of a second context related to the current context 146, or a second application
related to the current application 148 via the current context 146, as discussed above.
[00142] FIG. 22 is a flowchart illustrating example operations of the system of FIG. 1,
according to example embodiments. In the example of FIG. 22a, a current active user
usage of an application may be determined (2202). For example, the context determination
component 138 may determine a current active user usage of an application, as discussed
above.

[00143] A related context-based socialization activity may be determined for a user
based on a current context that is determined based on the determined current active user
usage of the application (2204). For example, the socialization component 150 may
determine a related context-based socialization activity for a user based on a current
context 146 that is determined based on the determined current active user usage of the
application, as discussed above.

[00144] For example, traversal of a context graph may be initiated to determine one or
more of a second context related to the current context, or a second application related to
the application via the current context (2206). For example, the context graph traversal
component 154 may initiate traversal of a context graph 110 to determine one or more of a
second context related to the current context 146, or a second application related to the
application via the current context 146, as discussed above.

[00145] For example, display of a user option for context-based socialization may be

initiated from within the application (2208). For example, the option display component
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174 may initiate display of a user option 176 for context-based socialization from within
the application, as discussed above.

[00146] For example, a user selection of the user option may be received (2210).
[00147] FIG. 23 is a flowchart illustrating example operations of the system of FIG. 1,
according to example embodiments. In the example of FIG. 23a, a context graph may be
maintained (2302). The context graph may include a plurality of application nodes
representing a plurality of respective applications, a plurality of context nodes representing
a plurality of respective contexts associated with the respective plurality of application
nodes, and a plurality of context value nodes representing a plurality of respective context
values associated with the respective plurality of context nodes. For example, the context
graph determination component 108 may maintain a context graph 110 that includes a
plurality of application nodes 112 representing a plurality of respective applications, a
plurality of context nodes 114 representing a plurality of respective contexts associated
with the respective plurality of application nodes 112, and a plurality of context value
nodes 116 representing a plurality of respective context values associated with the
respective plurality of context nodes 112, as discussed above.

[00148] A first context associated with a first application of the plurality of respective
applications may be obtained (2304). The first context may be based on usage of the first
application. For example, the context determination component 138 may obtain a first
context 142 associated with a first application 144 of the plurality of respective
applications that is based on usage of the first application 144, as discussed above.
[00149] For example, the context graph may include one or more of a plurality of user
nodes representing a plurality of respective users, a plurality of graph edges indicating
user-user relationships between a portion of pairs of the respective users, a plurality of
graph edges indicating user-application relationships between a portion of pairs of the
respective users and applications, or a plurality of graph edges indicating user-context
relationships between a portion of pairs of the respective users and contexts (2306).
[00150] For example, the first context may be obtained based on obtaining a current
context associated with a current application that is determined based on a current active
user usage of the current application (2308), in the example of FIG. 23b. For example, the
context determination component 138 may obtain the first context 142 based on obtaining
a current context 146 associated with a current application 148 that is determined based on

a current active user usage of the current application 148, as discussed above.

23



10

15

20

25

30

WO 2014/150100 PCT/US2014/022226

[00151] For example, a context-based socialization activity may be determined for the
user based on at least a partial traversal of the context graph, based on the obtained current
context (2310). For example, the socialization component 150 may determine a context-
based socialization activity 152 for the user based on at least a partial traversal of the
context graph 110, based on the obtained current context 146, as discussed above.

[00152] For example, traversal of the context graph may be initiated to determine one
or more of a second context related to the current context, or a second application related
to the current application via the current context (2312). For example, the context graph
traversal component 154 may initiate traversal of the context graph 110 to determine one
or more of a second context related to the current context 146, or a second application
related to the current application 148 via the current context 146, as discussed above.
[00153] For example, the context-based socialization activity may be initiated based
on one or more of initiating user networking activity, initiating user discovery activity,
initiating user engagement activity, initiating user social interaction activity, or initiating
provision of analytics data (2314). For example, the socialization component 150 may
initiate the context-based socialization activity based on one or more of initiating user
networking activity, initiating user discovery activity, initiating user engagement activity,
Initiating user social interaction activity, or initiating provision of analytics data, as
discussed above.

[00154] For example, the first context associated with the first application may be
added to the context graph, based on adding, to the context graph, a new context node
associated with the first context, a new context value node associated with a value of the
first context, a new link to a first value of content associated with the new context node,
and a new context graph edge indicating a key-value relationship between the new context
node and the new context value node (2316). For example, the context graph
determination component 108 may add the first context 142 associated with the first
application 144 to the context graph 110, based on adding, to the context graph 110, a new
context node 114 associated with the first context 142, a new context value node 116
associated with a value of the first context 142, a new link to a first value of content
associated with the new context node 114, and a new context graph edge indicating a key-
value relationship between the new context node 114 and the new context value node 116,
as discussed above.

[00155] For example, the first context may be obtained based on one or more of at

least a partial traversal of a social network that is external to the context graph, at least a
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partial traversal of the context graph, or a location (2318), in the example of FIG. 23c¢. For
example, the context determination component 138 may obtain the first context 142 based
on one or more of at least a partial traversal of a social network 156 that is external to the
context graph 110, at least a partial traversal of the context graph 110, or a location 158, as
discussed above.

[00156] For example, information may be maintained that is associated with user
check-in activity associated with respective context nodes (2320). For example, the
context graph determination component 108 may maintain information associated with
user check-in activity associated with respective context nodes 114, as discussed above.
[00157] FIG. 24 is a flowchart illustrating example operations of the system of FIG. 1,
according to example embodiments. In the example of FIG. 24a, an application may be
augmented for application-centric socialization activities for a user of the application,
based on instrumenting the application for the application-centric socialization activities,
the application-centric socialization activities launched from within the augmented
application on a device (2402). The application-centric socialization activities may be
determined based on one or more contexts associated with the user that are determined
during execution of the augmented application on the device.

[00158] For example, the one or more contexts may include one or more of current
active user usage of the augmented application, execution activity of the augmented
application during execution of the augmented application on the device, features or
functionalities of the augmented application, or environmental information collected from
a sensor associated with the device (2404).

[00159] For example, the augmented application may be configured to initiate at least
one of the application-centric socialization activities based on one or more of a request
from the user, user execution activity during execution of the augmented application, or a
current popularity of the at least one socialization activity that is associated with a context
associated with usage of the augmented application (2406).

[00160] For example, the application may be selected as any application of a plurality
of different applications for the device (2408), in the example of FIG. 24b.

[00161] For example, instrumenting the application may include instrumenting the
application via an application programming interface (API) that includes a context-setting
function based on setting contexts, context values, and links to pages associated with the

respective contexts (2410).
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[00162] For example, the augmented application may be configured to obtain a current
context associated with the augmented application during execution of the augmented
application (2412).

[00163] For example, the application-centric socialization activities may include a
related context-based socialization activity for the user based on the obtained current
context (2414).

[00164]  For example, the augmented application may be configured to determine one
or more related applications based on the obtained current context, wherein the augmented
application is configured to initiate at least one of the application-centric socialization
activities based on providing information associated with the one or more related
applications to inform the user of related aspects of the one or more related applications
(2416).

[00165] For example, the augmented application may be configured to determine one
or more related applications based on the obtained current context, wherein the augmented
application is configured to initiate at least one of the application-centric socialization
activities based on initiating user activity in at least one of the related applications (2418),
in the example of FIG. 24c.

[00166] For example, the augmented application may be configured to determine at
least one other application and content associated with the determined at least one other
application based on the obtained current context, determine whether the at least one other
application is installed on the device, provide information for installing the at least one
other application on the device, if the at least one other application is not currently
installed on the device, and initiate execution of the at least one other application on the
device, if the at least one other application is installed on the device (2420).

[00167] For example, the obtained current context may be represented as a pair of
nodes in a context graph, wherein the pair of nodes includes a key node and a value node
connected via a corresponding edge representing a key-value relationship between the key
node and the value node, wherein the augmented application is configured to initiate
traversal of the context graph to determine a second context related to the obtained current
context (2422).

[00168] For example, the obtained current context may be represented as a pair of
nodes in a context graph, wherein the pair of nodes includes a key node and a value node
connected via a corresponding edge representing a key-value relationship between the key

node and the value node, wherein the augmented application may be configured to initiate
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traversal of the context graph to determine a second application related to the augmented
application via the obtained current context (2424), in the example of FIG. 24d.

[00169] For example, obtaining the current context may include determining a user
intention associated with the current active user usage of the augmented application during
execution of the augmented application (2426).

[00170] One skilled in the art of data processing will understand that there are many
ways of providing application-centric socialization, without departing from the spirit of
the discussion herein.

[00171] Customer privacy and confidentiality have been ongoing considerations in
data processing environments for many years. Thus, example techniques discussed herein
may use user input and/or data provided by users who have provided permission via one or
more subscription agreements (e.g., "Terms of Service" (TOS) agreements) with
associated applications or services associated with socialization activities. For example,
users may provide consent to have their input/data transmitted and stored on devices,
though it may be explicitly indicated (e.g., via a user accepted text agreement) that each
party may control how transmission and/or storage occurs, and what level or duration of
storage may be maintained, if any.

[00172]  Implementations of the various techniques described herein may be
implemented in digital electronic circuitry, or in computer hardware, firmware, software,
or in combinations of them (e.g., an apparatus configured to execute instructions to
perform various functionality).

[00173] Implementations may be implemented as a computer program embodied in a
pure signal such as a pure propagated signal. Such implementations may be referred to
herein as implemented via a "computer-readable transmission medium."

[00174] Alternatively, implementations may be implemented as a computer program
embodied in a machine usable or machine readable storage device (e.g., a magnetic or
digital medium such as a Universal Serial Bus (USB) storage device, a tape, hard disk
drive, compact disk, digital video disk (DVD), etc.), for execution by, or to control the
operation of, data processing apparatus, ¢.g., a programmable processor, a computer, or
multiple computers. Such implementations may be referred to herein as implemented via a
"computer-readable storage medium" or a "computer-readable storage device" and are thus
different from implementations that are purely signals such as pure propagated signals.
[00175] A computer program, such as the computer program(s) described above, can

be written in any form of programming language, including compiled, interpreted, or
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machine languages, and can be deployed in any form, including as a stand-alone program
or as a module, component, subroutine, or other unit suitable for use in a computing
environment. The computer program may be tangibly embodied as executable code (e.g.,
executable instructions) on a machine usable or machine readable storage device (e.g., a
computer-readable storage medium). A computer program that might implement the
techniques discussed above may be deployed to be executed on one computer or on
multiple computers at one site or distributed across multiple sites and interconnected by a
communication network.

[00176] Method steps may be performed by one or more programmable processors
executing a computer program to perform functions by operating on input data and
generating output. The one or more programmable processors may execute instructions in
parallel, and/or may be arranged in a distributed configuration for distributed processing.
Example functionality discussed herein may also be performed by, and an apparatus may
be implemented, at least in part, as one or more hardware logic components. For example,
and without limitation, illustrative types of hardware logic components that may be used
may include Field-programmable Gate Arrays (FPGAs), Program-specific Integrated
Circuits (ASICs), Program-specific Standard Products (ASSPs), System-on-a-chip
systems (SOCs), Complex Programmable Logic Devices (CPLDs), etc.

[00177]  Processors suitable for the execution of a computer program include, by way
of example, both general and special purpose microprocessors, and any one or more
processors of any kind of digital computer. Generally, a processor will receive instructions
and data from a read only memory or a random access memory or both. Elements of a
computer may include at least one processor for executing instructions and one or more
memory devices for storing instructions and data. Generally, a computer also may include,
or be operatively coupled to receive data from or transfer data to, or both, one or more
mass storage devices for storing data, e.g., magnetic, magneto optical disks, or optical
disks. Information carriers suitable for embodying computer program instructions and data
include all forms of nonvolatile memory, including by way of example semiconductor
memory devices, ¢.g., EPROM, EEPROM, and flash memory devices; magnetic disks,
e.g., internal hard disks or removable disks; magneto optical disks; and CD ROM and
DVD-ROM disks. The processor and the memory may be supplemented by, or
incorporated in special purpose logic circuitry.

[00178] To provide for interaction with a user, implementations may be implemented

on a computer having a display device, e.g., a cathode ray tube (CRT), liquid crystal
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display (LCD), or plasma monitor, for displaying information to the user and a keyboard
and a pointing device, ¢.g., a mouse or a trackball, by which the user can provide input to
the computer. Other kinds of devices can be used to provide for interaction with a user as
well; for example, feedback provided to the user can be any form of sensory feedback,
e.g., visual feedback, auditory feedback, or tactile feedback. For example, output may be
provided via any form of sensory output, including (but not limited to) visual output (e.g.,
visual gestures, video output), audio output (e.g., voice, device sounds), tactile output
(e.g., touch, device movement), temperature, odor, etc.

[00179] Further, input from the user can be received in any form, including acoustic,
speech, or tactile input. For example, input may be received from the user via any form of
sensory input, including (but not limited to) visual input (e.g., gestures, video input), audio
input (e.g., voice, device sounds), tactile input (e.g., touch, device movement),
temperature, odor, etc.

[00180] Further, a natural user interface (NUI) may be used to interface with a user. In
this context, a "NUI" may refer to any interface technology that enables a user to interact
with a device in a "natural" manner, free from artificial constraints imposed by input
devices such as mice, keyboards, remote controls, and the like.

[00181] Examples of NUI techniques may include those relying on speech recognition,
touch and stylus recognition, gesture recognition both on a screen and adjacent to the
screen, air gestures, head and eye tracking, voice and speech, vision, touch, gestures, and
machine intelligence. Example NUI technologies may include, but are not limited to,
touch sensitive displays, voice and speech recognition, intention and goal understanding,
motion gesture detection using depth cameras (e.g., stereoscopic camera systems, infrared
camera systems, RGB (red, green, blue) camera systems and combinations of these),
motion gesture detection using accelerometers/gyroscopes, facial recognition, 3D displays,
head, eye, and gaze tracking, immersive augmented reality and virtual reality systems, all
of which may provide a more natural interface, and technologies for sensing brain activity
using electric field sensing electrodes (e.g., electroencephalography (EEG) and related
techniques).

[00182] Implementations may be implemented in a computing system that includes a
back end component, ¢.g., as a data server, or that includes a middleware component, ¢.g.,
an application server, or that includes a front end component, ¢.g., a client computer
having a graphical user interface or a Web browser through which a user can interact with

an implementation, or any combination of such back end, middleware, or front end
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components. Components may be interconnected by any form or medium of digital data
communication, ¢.g., a communication network. Examples of communication networks
include a local area network (LAN) and a wide area network (WAN), ¢.g., the Internet.
[00183]  Although the subject matter has been described in language specific to
structural features and/or methodological acts, it is to be understood that the subject matter
defined in the appended claims is not necessarily limited to the specific features or acts
described above. Rather, the specific features and acts described above are disclosed as
example forms of implementing the claims. While certain features of the described
implementations have been illustrated as described herein, many modifications,
substitutions, changes and equivalents will now occur to those skilled in the art. It s,
therefore, to be understood that the appended claims are intended to cover all such

modifications and changes as fall within the scope of the embodiments.
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CLAIMS
1. A method comprising:
augmenting an application for application-centric socialization activities for a user
of the application, based on instrumenting the application for the application-centric
socialization activities, the application-centric socialization activities launched from within
the augmented application on a device, the application-centric socialization activities
determined based on one or more contexts associated with the user that are determined

during execution of the augmented application on the device.

2. The method of claim 1, wherein:
the one or more contexts include one or more of:
current active user usage of the augmented application,
execution activity of the augmented application during execution of the
augmented application on the device,
features or functionalities of the augmented application, or
environmental information collected from a sensor associated with the

device.

3. The method of claim 1, wherein:
the augmented application is configured to initiate at least one of the application-
centric socialization activities based on one or more of:
a request from the user,
user execution activity during execution of the augmented application, or
a current popularity of the at least one socialization activity that is

associated with a context associated with usage of the augmented application.

4, The method of claim 1, wherein:
the augmented application is configured to obtain a current context associated with
the augmented application during execution of the augmented application, wherein:
the application-centric socialization activities include a related context-

based socialization activity for the user based on the obtained current context.
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5. The method of claim 4, wherein:

the augmented application is configured to determine one or more related
applications based on the obtained current context, wherein the augmented application is
configured to initiate at least one of the application-centric socialization activities based on
providing information associated with the one or more related applications to inform the

user of related aspects of the one or more related applications.

6. The method of claim 4, wherein:

the augmented application is configured to determine one or more related
applications based on the obtained current context, wherein the augmented application is
configured to initiate at least one of the application-centric socialization activities based on

initiating user activity in at least one of the related applications.

7. The method of claim 4, wherein:

the obtained current context is represented as a pair of nodes in a context graph,
wherein the pair of nodes includes a key node and a value node connected via a
corresponding edge representing a key-value relationship between the key node and the
value node, wherein

the augmented application is configured to initiate traversal of the context graph to

determine a second context related to the obtained current context.

8. The method of claim 4, wherein:

the obtained current context is represented as a pair of nodes in a context graph,
wherein the pair of nodes includes a key node and a value node connected via a
corresponding edge representing a key-value relationship between the key node and the
value node, wherein

the augmented application is configured to initiate traversal of the context graph to
determine a second application related to the augmented application via the obtained

current context.
9. A computer program product tangibly embodied on a computer-readable

storage medium and including executable code configured to cause one or more

processors to:
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receive information for augmenting an application for application-centric
socialization activities for a user of the application;

instrument the application for the application-centric socialization, based on the
received information, the application-centric socialization activities launched from within
the augmented application on a device, the application-centric socialization activities
determined based on one or more contexts associated with the user that are determined

during execution of the augmented application on the device.

10. A system comprising;:

a device that includes at least one processor, the device including an application-
centric socialization engine comprising instructions tangibly embodied on a computer
readable storage medium for execution by the at least one processor, the application-
centric socialization engine including:

a developer input component configured to receive information for
augmenting an application for application-centric socialization activities for a user
of the application;

an app instrumentation component configured to instrument the application
for the application-centric socialization activities, based on the received
information, the application-centric socialization activities launched from within
the augmented application on a device, the application-centric socialization
activities determined based on one or more contexts associated with the user that

are determined during execution of the augmented application on the device.
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2100a

2102

Initiate execution of a current application on a device

l

Initiate an application-centric socialization activity for a user, the 2104
application-centric socialization activity based on user execution activity of -
the current application

| |
_____ N _{ |
| The current application is L Y

| instrumented for socialization | : Thle ci[uréent appllcatllgn IS | (21A)
| via an application selected as any app ication | _
programming interface (API) | | of a plurality of different (' 2108
that includes a context- | applications on the device
| setting function based on | — T T = |—— —— "
| setting contexts, context | 2106 |
| values, and links to pages r |
associated with the
respective contexts | r———-— S A —
L —_— — ——— — — = | Initiating the application- |
centric socialization activity |
I includes one or more of |
| initiating the application-
| centric socialization activity |
based on a request from the |
user, initiating the |
I application-centric |
| socialization activity based
| on a current popularity of the | 2110

socialization activity that is }/-
associated with a context |
I associated with usage of the |
| current application, initiating
| the application-centric |
socialization activity from |
| within the current application, |
or initiating the application- |
| centric socialization activity
| from an operating-system |
| socialization interface |

FIG. 21a
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: Obtain a current context associated with the current application that is (‘
determined based on a current active user usage of the current application

Initiating the application-centric socialization activity includes initiating a |
related context-based socialization activity for the user based on the
I obtained current context

e e e e e e e S
| T |
| L | |
N A A & A &
r T T (21B) ¢ (
| Obtaining the current context \ ./) \215) \213)

I

| includes one or more of: |
determining a theme of |
content in the current |

I application, determining a |

| topic of a page associated 2116

| with the current application, r

| determining a category of the
page associated with the |

I current application, or |

| determining a user intention

| associated with the current |

active user usage of the |

current application |

FIG. 21b
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| Determine one or more related applications based on the obtained current l/
| context |

| Initiating the application-centric socialization activity for the user includes one | 2120
| or more of initiating user activity in at least one of the related applications, or (‘

| providing information associated with the one or more related applications to

| inform the user of related aspects of the one or more related applications |

| one or more related applications based on a social network associated with
| the user |

Determine at least one other application and content associated with the
determined at least one other application based on one or more of a social r
| network associated with the user, or a location |

(m————— — —— ——
I

If the at least one other application is not currently installed on the device:
| providing information for one or more of downloading or installing the at least I/
I_one other application on the device |

-
| The current context is represented as a pair of nodes in a context graph, | 2128
| wherein the pair of nodes includes a key node and a value node connected r‘

| via a corresponding edge representing a key-value relationship between the

I_key node and the value node |

____________ Ve

I Initiate traversal of the context graph to determine one or more of a second | 2130
| context related to the current context, or a second application related to the
| current application via the current context |

FIG. 21c
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2200
2202
Determine a current active user usage of an application -
2204

Determine a related context-based socialization activity for a user based
on a current context that is determined based on the determined current r
active user usage of the application

. i

I Initiate display of a user 2208

-r—_——-—— —L _— option for context-based (‘
| Initiate traversal of a context | | socialization from within the
| graph to determine one or | | @pplication |
| more of a second context | — T T T 7 |— = = = -

related to the current context, | |
| or a second application (‘ 2206
| related to the application via |
| the current context | o —_ - — e — 2210
_________ -

—_
| Receive a user selection of !/'
| the user option |

|
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Maintain a context graph that includes a plurality of application nodes
representing a plurality of respective applications, a plurality of context 2302
nodes representing a plurality of respective contexts associated with the -
respective plurality of application nodes, and a plurality of context value
nodes representing a plurality of respective context values associated with
the respective plurality of context nodes

l

Obtain a first context associated with a first application of the plurality of -
respective applications that is based on usage of the first application

2304

U 2,

6

(.
) 2 ¢

\ )

| |

| |

Y Y
) £3c) (3D

I
I
) 4
3B
— \

(Er—

(
S

| The context graph includes

| one or more of a plurality of

| user nodes representing a
plurality of respective users,
a plurality of graph edges

| indicating user-user

| relationships between a

| portion of pairs of the
respective users, a plurality
of graph edges indicating

| user-application relationships

| between a portion of pairs of

| the respective users and
applications, or a plurality of
graph edges indicating user-

| context relationships

| between a portion of pairs of

| the respective users and
contexts

2306

L_______j________

FIG. 23a
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2300b
{ -——
e
___________ Yy e
| Obtain the first context based on obtaining a current context associated | 2308

| with a current application that is determined based on a current active user
| usage of the current application |

___________ T——————————-
___________ L___________' 2310
I Determine a context-based socialization activity for the user based on at |
| least a partial traversal of the context graph, based on the obtained current
| context |
e —— — —I ————————————— T —— e— — —
| 3
P——— =t e e — - T - - = /"
Initiate t | of th | | Initiate the context-based |
| Initiate traversal of the | | socialization activity based |
| gzgti):trgg?gg;% ieefgnmcIne | 2312 | on one or more of initiating |
user networking activity, | 2314

initiating user discovery

| context, or a second | activity, initiating user [/_
I
I
I
I

| application related to the
current application via the
current context

| engagement activity,
| initiating user social
interaction activity, or
initiating provision of
| analytics data

I context related to the current }/'
I
I
I

| Add the first context associated with the first application to the context |
| graph, based on adding, to the context graph, a new context node | 2316
| associated with the first context, a new context value node associated with V_
a value of the first context, a new link to a first value of content associated
| with the new context node, and a new context graph edge indicating a key-
| value relationship between the new context node and the new context |
| value node |

FIG. 23b
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2318
I Obtain the first context based on one or more of at least a partial traversal |

| of a social network that is external to the context graph, at least a partial r—
| traversal of the context graph, or a location |

| Maintain information associated with user check-in activity associated with I('
| respective context nodes
I

FIG. 23c
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Augmenting an application for application-centric socialization activities for
a user of the application, based on instrumenting the application for the
application-centric socialization activities, the application-centric
socialization activities launched from within the augmented application on a
device, the application-centric socialization activities determined based on
one or more contexts associated with the user that are determined during
execution of the augmented application on the device

|
¥

I The one or more contexts

| include one or more of

| current active user usage of
the augmented application,
execution activity of the

I augmented application

| during execution of the

| augmented application on

| the device, features or
functionalities of the

I augmented application, or

| environmental information

| collected from a sensor

| associated with the device

) £

\ )

>

|

|

) 4
S e

| |
| |
Y Y
4A) (4B

I The augmented application is |
| configured to initiate at least
| one of the application-centric |
socialization activities based |
on one or more of a request |
I from the user, user execution |
| activity during execution of (‘
| the augmented application,
| O & current popularity of the |
at least one socialization |
I activity that is associated |
I
I

2406

| with a context associated
| with usage of the augmented
| application

FIG. 24a
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I
| The application is selected as any application of a plurality of different (‘
| applications for the device

| Instrumenting the application includes instrumenting the application via an 2410
| application programming interface (API) that includes a context-setting V‘

| function based on setting contexts, context values, and links to pages |

| associated with the respective contexts |

| The augmented application is configured to obtain a current context | 2412
| associated with the augmented application during execution of the |/-
| augmented application

—_——S e oas o o o o o S G- —— T ———————————
r---------—--—- - = ¢ ___________ A
| The application-centric socialization activities include a related context- | 2414

| based socialization activity for the user based on the obtained current
context

I /1 {1 /1 /1 /1
| @4D) (24E) (24F) 24C) (24H)

-’ \./ -’ = -’

| The augmented application is configured to determine I
one or more related applications based on the obtained |
current context, wherein the augmented application is |

| configured to initiate at least one of the application- }/-

| centric socialization activities based on providing

| information associated with the one or more related |

applications to inform the user of related aspects of the |

one or more related applications |

FIG. 24b
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eeo
v
r--r------------------—-=----=- 1
| The augmented application is configured to determine one or more related |
| applications based on the obtained current context, wherein the | 2418

| augmented application is configured to initiate at least one of the
application-centric socialization activities based on initiating user activity in
at least one of the related applications |

application and content associated with the determined at least one other
application based on the obtained current context, determine whether the
| at least one other application is installed on the device, provide information [/‘
I
I
I
I

I
| The augmented application is configured to determine at least one other |
I

| for installing the at least one other application on the device, if the at least
| one other application is not currently installed on the device, and initiate

execution of the at least one other application on the device, if the at least
one other application is installed on the device

| The obtained current context is represented as a pair of nodes in a context |
| graph, wherein the pair of nodes includes a key node and a value node | 2422
connected via a corresponding edge representing a key-value relationship r‘
between the key node and the value node, wherein the augmented
I application is configured to initiate traversal of the context graph to |
determine a second context related to the obtained current context |
I

FIG. 24c
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| The obtained current context is represented as a pair of nodes in a context |
graph, wherein the pair of nodes includes a key node and a value node I 2424
I

| connected via a corresponding edge representing a key-value relationship
| between the key node and the value node, wherein the augmented (-

| application is configured to initiate traversal of the context graph to |
determine a second application related to the augmented application via
| . |
the obtained current context
I

]
| Obtaining the current context includes determining a user intention
| associated with the current active user usage of the augmented application |/-
| during execution of the augmented application |

FIG. 24d



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2014/022226

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO6F9/445 GO6F11/36
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO6F

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

abstract
paragraphs [0096],
[0149]

[0099],

30 April 2009 (2009-04-30)
abstract

paragraphs [0049], [0098]

[0113],

X US 2008/301231 Al (MEHTA SAMIR NARENDRA 1-10
[US] ET AL) 4 December 2008 (2008-12-04)

A WO 2009/055751 Al (MICROSOFT CORP [US]) 1-10

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

27 June 2014

Date of mailing of the international search report

07/07/2014

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

UhTmann, Nikolay

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2014/022226
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2008301231 Al 04-12-2008  NONE
WO 2009055751 Al 30-04-2009 CN 101836201 A 15-09-2010
EP 2218021 Al 18-08-2010
JP 5346032 B2 20-11-2013
JP 2011502309 A 20-01-2011
US 2009113437 Al 30-04-2009
US 2012042305 Al 16-02-2012
WO 2009055751 Al 30-04-2009

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - wo-search-report
	Page 69 - wo-search-report

