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TECHNIQUES FOR SEARCHING USING TARGET APPLICATIONS

CROGS-REFERENCE TO RELATED APPLICATIONS

{6001} This application claims priority of U.S. Application Serial No. 16/385,202,
filed on April 16, 2019, which claims the benefit of U.S. Provisional Application No.
©62/658,882, filed on April 17, 2018, The disclosure of each of the above

applications is incorporated herein by reference in its entirety.

FIELD

[0002] The present disclosure relates o providing search resulis for applications.

BACKGROUND

[0003] Scftware developers can develop websites and applications that are
accessed by users on a variety of different platforms, such as different computing
devices and operating systems. Example websites/applications may include e-
commerce applications, media streaming applications, business review
applications, social media applications, and neaws applications. These
websites/applications can provide users with a variety of content. For example,
an e-commerce application can provide consumer products for sale to users. As
another example, a media streaming application can play movies or songs for a

user.

{00041 Website and application search engines can search weabsites/applications
for a user. For example, a user can enter a search query into a search engine
and receive website and application search results for the search query in a search
engine resulls page (SERP). The search results can include links to
web/application pages including products for sale, images, videos, articles, and

other types of files.
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SUMMARY

[0G051 In one example, a user device comprises memory including a search
application and a processing unit configured to execute the search application.
Executing the search application causes the processing unit to receive a user
search guery, send the user search gquery 1o a plurality of arget applications
included in the memory, and receive a set of search results from each of the target
applications. Each search result includes application state access data configured
to access an application state of the target application associated with the search
result.  Executing the search application causes the processing unit to rank the
search results, display the ranked search resuits, and detect user selection of one
of the displayed search resuits. Additionally, executing the search application
causes the processing unit to send the application state access data associated
with the selected search result to the target application associated with the
selected search resull and display the application state accessed using the

application siate access data.

[0008] In one example, a non-transitory compuier-readable medium comprises
computer-executable instructions, the computer-executable instructions causing
a processing unit of a user device 1o receive a user search query, send the user
search gquery to a plurality of target applications included on the user device, and
receive a set of search results from each of the target applications. Each search
result includes application state access data configured {o access an application
staie of the target application associated with the search result. The computer-
executable mnstructions cause the processing unit to rank the search results,
display the ranked search resulls, and detect user selection of one of the displayed
search results. Additionally, the compuler-executable instructions cause the
processing unit {o send the application state access data associated with the
selected search result {o the target application associated with the selected search
result and display the application state accessed using the appiication state

access data.
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BRIEF DESCRIPTION OF THE DRAWINGS

(00071 The present disclosuwre will become more fully understood from the

detailed description and the accompanying drawings.

{0008} FiG. 1 illustrates an environment that includes a plurality of user devices

that may communicate with a remote search system and other servers.

[6008] FIG. 2 illustrates an example method that describes operation of the

environment illustrated in FIG. 1.

[0010] FIGS. 3A-3C illusirate example graphical user interfaces (GUls) that may

be displayad on a user device.

[0011] FIG 4 is a functional block diagram that illustrates communication

between a search application and a partner application on a user device.

[0012] FIG. 5 is a functional block diagram illustrating details of an example

search application and an example partner application instalied on a user device.

[0013] FIG. BAillustrates an exampie method for generating search results that

include personalized and non-personalized search results.

[0014] FIGS. 6B-8C illustrate GUls including example personalized search

results.

{0018} FIG. 7 is a functional block diagram that illusirates content

indexing/retrieval by the search system.

[0016] FIG. 8 illustrates an example method for indexing search results and

generating search resulis based on the indexed resulls.

[0017] FiG. Dillustrates an example search application GUI that receives search

results from partner applications and a search system.

[G018] In the drawings, reference numbers may be reused to identify similar

and/or identical elements.

DETAILED DESCRIPTION
{00191 A search application 118 of the present disclosure communicates with

partner applications installed on a user device. The search application 118 can
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receive a user's search query and subsequently query the partner applications
based on the user's search query. The search application 118 can receive search
results from the partner applications, rank the search results, and render the
search results for user selection. User selection of a search result in the search
application can cause the corresponding application o access the application
state (e.q., application page) associated with the search result.  Accessing a
partner application state using data provided by the partner application itself may
ensure a high level of certainty that the partner application will successiully access
the proper application state. in some implementiations, the search application 118
can receive search results that were personalized by the pariner application

according o user-specific data asscciated with the partner application.

[0020] FiG. 1 illustrates an environment that includes a plurality of user devices
100 that may communicate with a remote search system 102 {e.g., a search
server), digital distribution platforms 104, partner servers 106, and other servers
108 {e.g., other appiication servers and web servers). The user devices 100 may
include a variety of different computing devices, such as a handheld computing
device {e.g., a smartphone or tablet), a laptop computing device, and a desktop
computing device. The devices, servers, and systems may communicate via a
network 110. The network 110 may include various types of computer networks,
such as a local area network (LAN), wide area network (WAN), and/or the internet.
Exampie digiial distribution platforms 104 inciude, but are not limited to, the
GOOGLE PLAY® digital distribution platform by Google, Inc. and the APP
STORE® digital distribution platform by Apple, inc.

[0021] FIG. 1 also includes a partner interface system 112 that may provide
sofiware components and services to partners of the owner/operator of the partner
interface system 102. Example pariners may include application deveiopers that
develop applications for installation on user devices 100. The partners integrate
the software components into the partner applications 114, 122. The provided
software components may include software libraries (e.g., functions) that
developers can integrate into their applications. As described herein, the

integrated software components may inciude an interface module 116 (e.g., see
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FIG. 1 and FIG. 5). Applications that include the provided software components

may be referred to herein as "partner applications.”

[06022] The user device 100 includes a search application 118. The search
application 118 can communicate with a partner application 114 via the included
interface module 118, For example, the search application 118 can receive a
user's search query and make a search request (o the interface module 116 of the
partner application 114. The interface module 116 can request search results
from the pariner application’'s search functionality and send the search results {o
the search application 118 for display to the user. The search application 118 can
retrieve and display search results from a plurality of partner applications in this

manner.

[0023] In some implementations, the partner interface system 112 may provide
scfiware and/or services associated with the search application 118, For
example, the parlner interface system 112 may provide the search
application/widget o the digital distribution platforms 104 for distribution to users
via download. As another exampie, the partner interface system 112 may provide
software components o pariners for integration into an application that has
features atiributed herein to the search application 118. For example, the partner
interface system 112 may provide software components for integration into other
applications, widgets, and launchers. In some implementations, the pariner
interface system 112 may collect data (e.g., usage data) from the interface module
116 and/or the search application 118. The partner interface system 112 may also

provide analytics to partners based on the collected data.

[0024] The user device 100 includes an operating system 120 and a piurality of
installed applications. The user device 100 includes additional partner
applications 122 and other applications 124. Other applications 124 may refer o
those applications that do not include the interface module 116. The user device
100 may alse include one or more web browser applications 128, In some
implementations, the web browser applications 126 may include the interface
module 116 and/or components that provide the functionality associated with the
search application 118. Example types of applications may include, but are not

limited to, e-commerce applications, social media applications, business review
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applications, banking applications, gaming applications, and weather forecast

applications.

[06025] The partner application 114 can include application content 128 that the
partner application’s search funclionality can search and return in search results.
In some cases, the application content 128 may be content that is stored on the
user device 100 (referred to as "local application content”). Additionsally, or
alternatively, the application content 128 may be stored remotely from the user
device 100 (referred to as "remote application content”), such as on a partner
server 106 or other server. Application content 128 and the location where content
is stored may vary among partner applications. For example, an application that
provides rastaurant reviews may include restaurant data, such as a restaurant
name, location, and reviews. In another example, a weather application may
include weather data, such as weather forecasts for different locations. In some
implementations, partner applications may include advertisements in the search

results.

[0028] Some partner applications may generate content for search resuits
algorithmically on the user device and/or on a remote partner server. This
application content may be referred {0 as "locally generated content” and/or
“remote generated content” In one example, a computational knowledge
application or answer engine (e.g., Wolfram Alpha developed by Wolfram Alpha
LLC) may perform mathematical calculations based on a search query. in another
example, a ride sharing application may determine the location of vehicles
available for transporting a user. Example ride sharing applications may include
the UBER® application developed by Uber Technologies inc. and the LYFT®
application developed by Lyft, Inc.

[0027] Although the search application 118 can operate locally on the user device
100 and communicate locally on the user device 100 with the partner applications
114, in some implementations, the search application 118 may communicate with
the search system 102. For example, the search system 102 may index search
results from partner applications 114 and other sources (e.g., see FIG. 7). The
search system 102 may also provide search resuilts to the search application 118

in some implementations.
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[0028] Search resulis received by the search application 118 can include display
data and formatting data for rendering the results. The search resuits can aiso
include search result metadata. The search result metadata can include data for
accessing the application state associated with the search result. The metadata
for accessing an application state may be referred to as "application state access
data” (hereinafter "state access data"). An application state may generally refer
to a page/screen of the application. In the example of FIGS. 3B-3C, selecting the
Restaurant Review application search result for Round Table Pizza in FIG. 3B
accesses the Round Table Pizza application state of the Restaurant Review native

application illustrated in FIG. 3C.

[0029] The user can select one of the search results in the GUI. The search
application 118 can pass resuli selection data to the partner application associated
with the selected search result. The partner application can open the application
state asscciated with the search result using the result selection data. In some
examples, the result selection data can include the state access data received in
the search result metadata. Providing the state access data back {o the partner
application helps ensure a high level of certainty that the partner application wiil

succassiully access the proper application state.

[0030] The partner applications can also include user-specific data, such as user
preferences and user historical data {e.qg., usage data). A partner application can
generate personalized search resulls based on the user preferences and user
historical data. Accordingly, in some cases, the search application 118 can
retrisve personalized search results from a plurality of partner applications.
Example personalized search results may include, but are not limited to: 1)
personalized shopping resulis that are based on previous user purchases and/or
that use the user's shipping address (e.g., ses FIG. 8}, 2) restaurant review resuits
that are based on a user's cuisine/price preference, and 3} stock market results

that indicate a user's gainsflosses.

{00317 Although the technology associated with the search application 118,
interface module 116, partner interface system 112, and the search system 102
are described herein as being provided to pariners (e.g., software developers),

the technology may be implemented in other manners. For example, one or more
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parties may implement the technologies described herein according to different
arrangements. Accordingly, the partner interface system 112 may also be referred
to generally as an "interface system 112" and the partner applications may also

be referred o as "target applications.”

[0032] The user devices 100 described herein can execute the search
application 118, partner applications, and other applications. The user devices
100 can include slectronic hardware that implements the functionalities attributed
to the user devices 100 herein. For example, a user device 100 can include one
or mare processing units {(i.e., processors), such as central processing units
{CPUs) and/or graphics processing units (GPUs). A user device 100 can also
include memory {&.g., main memory, such as random-accass memaory), a storage
device {e.¢., a hard disk drive and/or solid state drive), and a network device. The
components of a user device 100 may be interconnected by a bus or other
communication circuitry.  User devices 100 may also include additional

components.

{00331 The processing unit of a user device 100 can execute computer-
executable instructions in the memory. For example, a processing unit can
execute the search application, partner applications, an operating system, the web
browser application, and additional applications, all of which can be implemenied
as computer-executable instructions. The memory and storage device of a user
device 100 can include ong or more computer-readable mediums (e.g., random-
access memory, hard disk drives, solid state memory drives, flash memory drives,
etc.) that can store any suitable data thatis utilized by the operating system and/or
any of the applications that are executed by the user device. In some
implementations, the storage device may include non-volatile memory. The
network device may be configured to perform wired andfor wireless

communication with the network.

{6034] FIG. 2 illustrates a method that describes operation of the environmeant
flustrated in FIG. 1. Initislly, in block 200, the partners integrate the interface
module 116 into their applications. A partner may retrieve the interface module
116 from the partner interface system 112. The partner interface system 112 may

also provide directions to the partners for integrating the interface module 116 into
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their applications. For example, the partner interface system 112 may provide
written documents (e.g., hypertext markup language documents) and code
sxamples describing integration with an example application for the pariners to
follow. Example integration of the interface module 116 may include defining
formaiting templates that control how search resulis are formatted and defining

search result metadata to be associated with the search rasulls.

[0035] In block 202, a user device 100 downloads and insialls the partner
applications 114 from a digital distribution platform 104. The user device 100 may
include a search application 118 that communicates with the partner applications
114 via the interface module 116. The search application 118 may be
implemented on the user device 100 in a variety of ways. In some
implementations, the user may download the search application 118 (e.g., from &
digital distribution platform 104) and install the search application 118 on the user
device 100, In other implementations, the search application 118 may be installed
on the user device 100 before the user purchases the user device 100{e.g., as a
preloaded application). In some cases, the search application 118 may be
referred to as a "native application” or a "widget." In some implementations, the
functionality atiributed to the search application 118 herein may be included in
other applications, such as a launcher application or as part of a smart assistant
device, such as a smart speaker device that may include a wireless
speaker/microphone and voice command functionality that can receive search

queries and deliver audible search results.

{00368} In block 204, the search application 118 provides a GUI element {e.q., a
guery box) into which the user enters a search guery. In block 206, the search
application 118 generates a search request and sends the search request to the
partner applications 114. In block 208, the partner applications 114 perform
searches on the user device 100 and/or on a remote partner server 106 based on
the received search request. In block 210, the pariner applications 114 send the
search results to the search application 118. In blocks 212-214, the search
application 118 receives the search results, processes the search results, and

then displays the search resulis to the user.
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{00371 In block 216, the user selects one of the search results. in response to
selection of @ search result, the search application 118 sends result selection data
to the partner application associated with the search resuit in block 218. In block
220, the partner application accesses the application state based on the received
result selection data. The user may then interact with the accessed application

state.

[0038] In some implementations, the search application 118 may send the
search request to the search system 102 in addition to the partner applications
114, Inthese implementations, the search system 102 may perform a search and
return search results to the search application 118. In some cases, the search
results generated by the search system 102 may be for appiications that are not
partner applications installed on the user device 100. The search application 118
may handle selection of these search resuits in a variety of ways, such as
accessing a web resource or redirecting the user to a digital distribution platform

104 for downlcading the non-installed application.

[00398] FIGS. 3A-3C illustrate example GUIs that may be displayed on the user
device 100. FIGS. 3A-3B iliusirate example GUis generated by the search
application 118 {e.g., the Ul module 506 of FIG. 5). FIG. 3C iliustrates an
application siate for the Restaurant Review application that launched in response

{o selection of a search result in FiG. 3B,

{00401 Referring to FIG. 3A, the GUI generated by the search application 118
includes a query box 300. In FIG. 3A, the user has entered a query for "pizza.”
The search application 118 includes a GUI element that lists the partner
applications installed on the user device. Specifically, the GU! indicates that the
user may perform a deep search {i.e., an in-app search) with the Book Review
application and the Restaurant Review application. The Book Review application
is a fictional application that provides reader reviews and descriptions for books.
The Restaurant Review application is a fictional application that provides
restaurant information and reviews. In the GUI of FIG. 3A, the user may select
the "Deep Search In Apps" button 302 or the search button 304 to initiate the

search.
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[0041] In response to the user initiating the search in the GUI the search
application 118 may generate a search request including the search query "pizza.”
The search application 118 sends the search request to the installed Restaurant
Review application and the installed Book Review application. The Book Review
application and the Restaurant Review application perform searches on the user
device 100 and/or their respective partner sarvers. The Book Review application
and the Restaurant Review application then return search resulis to the search

application 118,

{6042} The GUI of FIG. 3B illustrates the search results rendered by the search
application 118. The search results received from the pariner applications may
include display data such as text, images, and formatting data that the search
application 118 used to render the results. The Restaurant Review application
returned search results for different pizza restaurants, such as 1) a first Round
Table Pizza location, 2) Pizza Pub, 3) Vitd's Famous Pizza, and 4) a second
Round Table Pizza locagtion. The Book Review application returned search rasulis
for literary content, such as 1) a Killer Pizza book, 2) a Pizza Pizzazz book, and
3) a Secret Pizza Party book. The user can select any of the search results
llustrated in FIG. 2B. For example, the user may touch or click the search resulls

{o make a selection.

{00431 The user selects the first Round Table Pizza location in the search results
of FIG. 3B. In response to selection of the search result, the search application
118 sends resuit selection data to the Restaurant Review application indicating
that the Round Table Pizza result has been selected. The Restaurant Review
application receives the result selection data and opens the Restaurant Review
application to the Round Table Pizza appiication state of FIG. 3C that provides
details (e.g., a pizza image, address, and five star rating) for the first Round Table
Pizza location. As described herein, the search result data for the selected Round
Table Pizza location may include search result metadata for accessing the
application state. For example, the search result metadata may include a
restaurant [D number for the first Round Table Pizza location that the Restaurant
Review application can use to uniquely identify the restaurant. The result selection

data transmitted o the Restaurant Review application may include the search
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result metadata received in the search result. The Restaurant Review application
may use the search result metadata to open the application as illustrated in FIG.
3C.

{00447 An example application that provides functionality similar to the
Restaurant Review application is the YELP® application developed by Yelp, inc.
The YELP® application may provide reviews for businesses (e.q., restaurants),
maps {o businesses, and photos for businesses, among other features. The
YELP® application may identify different application states for businesses by
using unique business identifiers (IDs), such as unique strings of numbers and/or
letters. In a case where the search application 118 communicates with the YELP®
application, the result selection data may include the unique business 1D or other

values that the YELP® application can use to access an application state.

[6045] Search results are described herein as being ranked (e.g., according to
relevance). Additionally, the results illustrated herein are grouped by application.
Within each application group of results, the resuits may be displayed in a list
format, where higher ranked results (e.g., more relevant results) are displayed at
the top of the list. Although the search results may be grouped by application, in
other implementations, the search application may intermix the search results of

different applications {e.g., based on relevance).

[0046] Although the GUIs illustrated herein (e.g., FIGS. 3B, 8B, and 6C) include
search results for accessing native application content, in some cases, some of
the search results may include web-based search results that cause the web

browser 126 to accass wab-based content.

[6047] FIG. 4 illustrates communication between the search application 118 and
a partner application 114 on the user device 100. The search application 118
receives a search query 400 from the user and generates a search request data
object 402 (i.e., a search request) that is sent to the partner application 114. The
partner application 114 performs a search and generates search results {a.q.,
search result data objects 404-1, 404-2, ..., 404-N) that are sent to the search

application 118 for display. The user selects one of the search results and the

search application 118 sends the result selection data 408 (e.q., result selection

12
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data object 406} o the partner application 114 in order to launch the application
state. The search request, search results, and result selection data are described

hereinafter with respect to FIG. 4.

{0048 Initially, the user enters a search guery into the search application 118.
The search application 118 generates a search request data object 402 (ie., a
search request) based on the search guery and other data.  In some
implementations, the search application 118 can acquire context data to include
in the search request. Context data may include a variety of types of data, such
as geolocation data, time of day, query history {e.g., one or more prior queries in
the search application), application usage data, user state of motion data {(e.g.,
walking, biking, driving}, user-historical context {&.g., all of the above historicaily),

and/or category of the query (e.g., selected in the GLH).

[0049] In some implementations, the search application 118 can include user-
specific data in the search request 402, such as user preferences and/or user
historical data associated with the search application 118. Example user-specific
data may include, but is not limited to, user demographic data, user gec-location
preferences, past queries, and categorical preferences, such as cuising
preferences or hotel preferences. The search application data store may store

the user-specific data associated with the search application.

[00507 The partners can configure the data that is included in the search result
data objects 404 (i.e., the search resul objects). Each search result object 404
can include 1) display data, 2) formatting data, and 3) search result metadata (e.g.,
application state access data). Note that a single search result object may be
referred to herein as a search result.  As such, search results may include a
plurality of search result objects. The description of search results as including
muitiple search resull objects is for description purposes only. As such, search
results may be sent from the partner applications and/or search system to the
search application in a variety of formats, which may be similar to the search

objecis described herein.

[0051] The display data and the formatting data can be used by the search
application 118 {e.g., the Ul module 506) to display the search results in the GUIL

13
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The display data may include, but is not limited to: 1) the partner application name,
2) the title of the result (e.g., a restaurant name), 3) a description of the state
associated with the result {e.g., a description of a restaurant), and 4) one or more

images associated with the application state.

[0052] The formatting data (i.e., the formatting data object) indicates how the
display data should be rendered. The formatting data may specify a variety of
formatting parameters for the display data, such as font size, font type, whether
the font is bold/underlined, color, and position of the font and images. For
example, the formatting data may specify such formatting parameters for the
different fields of display data, such as the title, description, and image(s). Insome
cases, the formatting data may specify fislds returned from the pariner application,
such as ratings, review counts, a field indicating that the user previcusly
purchased an item, or a field indicating that the user has previously visited a
business. In some cases, formatting data may specify links {0 images or other
data used o produce the rendered result. The search application 118 (e.g., the
Ul module 506} reads the formatting data and applies the formatting data to the
different data fields in the display data.

{60531 Although the formatting data may be included with the search results, the
formatting data may be acquired by the search application 118 in other manners.
in some implementations, the search application 118 can retrieve the formatting
data from each partner application cutside of a search guery, such as upon
installation of the pariner application, during building of the list of partner
applications, or at ancther time. In some implementations, the search application
118 can retrieve the formatting data from the partner server. In some
implementations, the search application 118 may include a default formatting data
object that the search application 118 uses for formatting search results in the
case that the search application 118 has not received formatting data from the
partner application. In some implementations, the search application 118 may
include multiple formatting data objects, and the pariner applications may specify

which of the formatting data objects to use when formatting search results.

[0054] A partner application can use different formatting data objects for different

scenarios. For example, a business review application may have a first formatting

14



10

18

20

25

30

WO 2019/204263 PCT/US2019/027612

data object to use for restaurant search resulis, and a second formatting data

object to use for retail store search results.

[00585] In some implementations, the interface module 114 provided fo the
partner may include a default formatting data object. In some cases, the
application developer can use the default formatiing data object. In other cases,
the application developer may modify the formatting data object s¢ that the
formatting data object is application specific. In this manner, developers can

control how search results for their applications are displayed on the user devices.

[6056] In some implementations, the formatting data object may specify how
search resulls are displayed at the search-result level (e.g., per search result).
The formatting data object may also specify how the search resulis are displayed
at a group level, such as how a group of search results for an application are
displayed. For example, the formatting data object may specify that higher ranked
results shouid be displayed more prominently (e.g., iarger) than lower ranked

results.

{00871 The search result metadata may include data fields that are defined by
the partner. The search result metadata may be used for a variety of purposes.
In some implementations, the search result metadata may include application
state access data that specifies g state of the partner application. The state
access data may later be sent to the partner application in result selection data if

the partner selects the search result.

[0058] Software developers may develop websites and corresponding native
applications that provide similar functionality and content.  For example, such
corresponding websites and native applications may include webpages and
application states that include similar content. In some cases, the search result
metadata may include a web uniform resource locator (URL) for accessing a web

version of the application state.

[00581 The search result metadata may also include text metadata associated
with the partner application and/or the specific application state. Example text
metadata may include keywords associated with the application and/or the

application state. Text metadata may also include other text included in the
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application state associated with the search result, such as the text presented to
the user when the application state is accessed. The search result metadata may
also include geo-location metadata, such as the geo-ocation of an entity
associated with the application state (e.g., a restaurant location). In some
implementations, the search application can use the search result metadata (e.g.,

keywords and text metadata) (o rank the search resulis.

{00680} In a specific example, a search result for a restaurant in the YELP®
application may include display data, such as an image for the restaurant, a title
of the restaurant, and a description of the restaurant {e.g., location and cuisine
type). The search result may also include search result metadata, such as a
YELP® restaurant 1D that uniquely identifies the restaurant. The search result
metadata may also include keywords, such as cuisine type, whether the food is
organic, and cuisine price. The search result metadata may also include a

geolocation of the restaurant.

{00811 When the user selects a displayed search result in the GUI, the search
application 118 may send a result selection data obhject 406 (i.e., result selection
data) to the partner gpplication 114, In some implementations, the result selection
data 406 may include data from the search result object 404, such as state access
data. In some implementations, the result selection obiect 406 may be the same
data that was sent in the search result object associated with the selected result.
The interface module 116 may access the application state associated with the
state access data. Providing such a structured data object (e.g., the stale access
data) back to the partner application 114 may help ensure that the pariner
application 114 can reliably access the proper application state, even if the
application state is based on personalized data. In a specific implementation on
the ANDROID® operating system developed by Google Inc., the search
application 118 (e.q., a software development kit in the search application 118)
can send an intent {o g target application along with the selected data. The
ANDROID® operating system may then open the target application specified by
the intent. The interface module 116 in the target application (e.q., an SDK in the
target application) can then capture the data in the intent and pass the data to the

target application when the target application is opened.
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{00621 In some implementations, the search appiication 118 may provide
information to one or more pariner applications after rendering the search results.
For example, the search application 118 may indicate {o one or more partner
applications whether the search results for the partner applications were shown to
the user. Additionally, the search application 118 may indicaie to the partner
applications the relative ranking of the search results that were shown o the user.
Such information provided to the pariner applications may help the partners

improve their applications’ search function.

[0063] The data included in the search requast 402, search results 404, and
result selection data 406 described herein are only examples. The developers of
the partner applications can configure the search request 402, search results 404,

and result selection data 406 according to their specifications.

{6084 FIG. 5 is a functional block diagram illustrating details of an example
search gpplication 118 and an example partner application 114 instailed on a user
device 100. The search application 118 and the partner application 114 include a
variety of modules that provide the functionality attributed to the search appilication
118 and the partner application 114 herein. The modules are for illustration
purposes. As such, implementations of the search application 118 and partner
applications 114 can include different arrangements of modules. FIG. 5 includes
arrows illustrating communication between modules. Some arrows have been
omitted for illustration purposes (e.g., in order to simplify FiG. 5). The search
application data store 500 represents data that can be stored on the user device
100 for use by the search application 118. The partner application data store 502
represents data that can be stored on the user device 100 for use by the partner

application 114.

[0065] The search application 118 includes a list building module 504 that builds
a list of partner applications installed on the user device 100. In some
implementations, the search application 118 (a.g., the list building module 504)
may be configured to build the list of partner applications upon installation, such
as during the installation of the search application 118 and/or upon starting the
search application 118 for the first time. The search application 118 may also

detect installation of new partner applications and add the new partner
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applications to the list of partner applications. For example, newly installed partner

applications may notify the search application upon installation.

{00881 In some implementations, the search application 118 and/or the partner
applications 114 can implement a permission/authentication protocol.  For
example, the search application 118 and/or the pariner applications may request
permission from the user in order {o provide personalized search resuits. The
permission request may be a request for access (o data or other features from a
partner application, such as personalized results. implementing a
permission/authentication protocol may prevent unauthorized applications from

acquiring personalized information, thereby protecting user privacy.

[D0871 Permission can be reguested at different times. In some implementations,
the search application 118 and/or the partner applications can request permission
during or after installation {e.g., prior to use). In some implementations, the search
application 118 and/or the partner applications can reguest permissions when the
search application 118 is building the list of pariner applications. In some
implementations, the search application 118 and/or the partner applications can

request permission when the search request is made (o the partner application.

[0068] In some implementations, the partner application 114 can be configured
to automatically grant permission {0 the ssarch application 118 in response to a
permission request. In other implementations, the search application 118 and/or
the partner application 114 can prompt the user to approve the permission
request. The developers of the search application 118 and/or the partner
applications can configurs the applications {o automatically provide permission
and/or request the permission from the user. In some cases, the search
application 118 may provide a developer identifier or package identifier to the
partner application 114, The partner application 114 may accept permissions from
specific search applications and reject others. In some cases, digitai signatures
may be used {o provide the identification. In soma cases, the operating system

may provide package information to the partner application.

[0069] In cases where the applications are configured to prompt the user for

permission, the applications can generate a GLH that prompts the user to give
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parmission. The GUI can include text indicating that the user's permission is being
requested for the search application 118 to access data on one or more partner
applications. For example, the GUI may display a text request to the user, such
as "Do you wish to provide personalized content {o the search application?" The
GUl can also include a ves/nmo GUI element that the user can select to

provide/deny their permission.

{0070} The search application 118 includes a user-interface module 506 ("Ul
module 506"} that provides a variety of user interface functions. For exampleg, the
Ul module 506 may genarate a GUI on the display of the user device 100 (e.g.,
see FIGS. 3A-3B). The GUI may receive the user's search query, display received
search results, receive the user's selection of the displayed search resulis, and

send the selection data to the pariner application.

[6071] The search application 118 includes a search request generation module
508 (hereinafler "search reguest module 508" that generates a search request
that can include the search query and context data. The search application 118
includes a context determination module 509 that can acquire the context
described herein. The search request module 508 may send the search request
to the pariner applications indicated in the list of pariner applications. For
example, the search request module 508 may send the search request to all of

the partner applications, or a subset of the partner applications.

(00721 In some implementations, the search request module 508 can rank and/or
filter the partner applications in the partner application list prior to sending the
search request. For example, the search request module 508 may rank the
partner applications based on the query, context, and/or user-specific data. The
rank of a partner application may indicate the likelihood that the partner application
will provide relevant search results (e.q., relevant search resuits for the query and
context). For example, a higher ranked partner application may have a higher
likelihood of providing relevant search results than a lower ranked partner

application.

{00731 The search request module 508 can rank the partner applications based

on a variety of factors. in some implementations, the search request module 508
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may rank the partner applications based on application engagement, such as the
total usage of the partner applications or the usage of the pariner applications
during the curent time of day. For sxample, more frequently used partner
applications may be ranked higher in the partner application list. In some
implementations, the search application 118 can track which partner application’s
search resulls are selected. Inthase implemeniations, the search request module
508 may rank partner applications higher in the pariner application list that are
more frequently selected in the search results. In some implementations, the
search request module 508 may also rank the partner applications based on the
potential response times of the partner applications and/or the potential load the
partner applications may place on the user device 100 and/or the search system
102. For example, the search request module 508 may rank pariner applications
with faster response times higher in the partner application list.  In some
implementations, the search application 118 and/or the search system 102 can
rank the partner application list using semantic analysis and knowledge of
contents in the partner application. For example, if the search query is "Deliver
food" or "Cater," then the search application 118 and/or the search system 102
can rank partner applications associated with food delivery higher in the search

results.

{00741 In some impiementations, the search request module 508 may filter the
partner application list. For example, the search request module 508 may filler
out (i.e., remove) pariner applications from the list. In one specific example, the
user can select one or more search categories for the search application 118 using
the search GUL In this example, the search request module 508 may filter out
applications that are not included in the one or more selected search categories.
The search request module 508 may also rank partner applications on a per-

category basis.

[0078] In some implementations, the search request module 508 may use the
rariked and/or fillered pariner application list to determine which partner
applications should receive the search request and/or determine the order in
which {o send the search request. in some examples, the search request module

508 can send the same search requast 1o each of the partner applications in the
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list (e.g., in parallel). In some impiementations, the search request module 508
may send the search request to each of the applications sequentially. For
axample, the search request module 508 may send the search request to sach
partner application in the order in which the partner application is ranked in the
partner application list {e.g., highest rank to lowest rank). Sending the search
request seguentially may help minimize the loading on the user device 100 and/or

the search system 102,

[00768] In some implementations, the search application 118 (&.g., the results
processing module 510) may rank later received search results based on the
ranking of the partner applications. For example, the ranking of the partner

applications can be used as a component of search result ranking.

[0077] The interface modules of the partner applications receive the search
requests sent by the search request module 508. The interface module 116
interfaces with the application content search module 512 (herainafter "app search
module 512"). The app search module 512 implements the partner application's

search functionality.

[0078] The partner integrates the interface module 116 with the partner
application 114 in order to receive the search request. The partner also integrates
the interface module 116 1o the app search module functionality so that the
interface module 116 can receive the search resuits generated by the app search
module 512, The interface module 116 sends the search results (o the search
application 118 (e.g., the results processing module 510). The interface module
116 may format the search resulls for transmission to the search application 118.
For example, the interface module 116 may format the search resuils into the

search result data objects 404 described herein.

[00791 The app search module 512 represents the search functionality provided
by the developer. The app search module functionality varies by partner
application, depending on the type of content provided by the partner application.
Accordingly, different app search modules may generate search results in different

ways.
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[B08G] In some examples, the app search module 512 searches the local
application content 514 based on the received search request.  Additionally, or
alternatively, the app search module 512 can perform a remote search on the
partner server 106. In some examples, the app search module 512 may generate
cortent for search results algorithmically on the user device 100 and/or on a
remote partner server 106 (e.q., locallyremote generated content). Example
factors used in generating search results may include relevance to the search
query and context {(e.g., geo-iocation and the user's state) along with user-specific
data 516.

{00811 The partner applications can use user-specific data when generating
search resulls (e.g., when ranking and/or filtering results). Example user-specific
data may include, but is not limited to: 1) preferences that are expressed by the
user in the partner application, 2) preferences that are determined by the partner
applications without explicit expression by the user (e.g., user demographic data),
3) user hisiorical data, such as past usage of the partner applications (e.g., past
gueries entered, past states visited), and 4) user-specific rewards from partner

applications (e.g., redeemabile rewards/coupons).

[6082] User-specific data may vary by partner application. For example, in a
business review application, the user may specify that they prefer vegetarian
cuisine and/or low cost meals. In this example, the business review application
may rank and/or filter restaurant results based on the type/price of cuisine served
at the restaurant, whereas other applications that do naot include such preferences
may generate search resulls without regard to cuisine type/price. In another
example, the user may define a preferred geographic radius in a partner
application. In this exampile, the partner application may filter out search resuits
that are outside of the geographic radius, whereas other applications that lack the
preferred geographic radius may return results outside of the geographic radius.
In ancther example, a ride sharing application may include user historical data
indicating past rides iaken by the user. In this example, the ride sharing
application may provide a discount reward o the user based on the user historical

data, whereas cther ride sharing applications may not.
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{00831 In some implementations, the search application 118 can also include
user-specific data described herein, such as 1) preferences that are expressed by
the user in the search application 118 (e.g., a Ul selected search category), 2)
preferences that are determined by the search application 118 without explicit
expression by the user, and 3) user historical data (e.g., past search queries). In
some implementations, the search application 118 can send user-specific data to
the partner applications for use in generating search results. Accordingly, the
partner applications can generate personalized search results based on user-

specific data associated with the search application 118.

[0084] As described herein, the search application 118 may receive search
results from partner applications that are personalized according to the user-
specific data associated with the partner applications. Search results that are
generated based on user-specific data may be referred to as "personalized search
results.” In some implementations, a partner application may generate
personalized search results based on the user-specific data that is internal to the
partner application and/or partner servers. Additionally, or alternatively, a partner
application may generate personalized search results based on user-specific data
associated with the search gpplication 118, such as user-specific data sent from

the search application 118 to the partner application.

[0085] The app search module 512 sends the search resulis to the interface
module 116, which then sends the search results to the search application 118
{e.g., the resulls processing module 510}, In some implementations, the search
application 118 may maintain the ranking of the search resuits received from the
partner applications. In other implementations, the results processing module 510

may provide additional ranking and/or filtering of the search results.

[0088] The results processing module 510 can rank search results based on a
variety of factors, such as app engagement {e.g., overall app usage or usage at a
time of day), context (e.g., geclocation and the user's state), and/or user-specific
data. The results processing module 510 may also rank search resuits based on
the content of the search resulis (e.g., search result metadata and display data).
For example, search results may include content that can be used for ranking,

such as an application name, search result title, result description, and other result
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metadata. The results processing module 510 may perform matching between

the search query and the content in order {o rank the search resulis.

[6087] In some implementations, the search application 118 (e.g., the Ul module
508} may group the search results by application. In these impiementations, the
search application 118 may display an application's search results as they are
received, with the first received search results appearing higher in the list. In other
implementations, the search application 118 may display an application's search
results according to the rank of the pariner application in the partner application
list {e.g., higher ranked applications appear higher in the resulis). In some
implementations, the search application 118 may group the search resulis

according to the categories of the applications associated with the search results.

[0088] Search result metadata can include ranking metadata that indicates the
rank of each of the search results for the partner application. In some exampies,
the ranking data may be implied by the order of the search results sent from the
partner application. In other examples, the ranking metadata may inciude
numbers that indicate the rank of the search results for a pariner application.
Example numbers may include integers that indicate the rank. Other example
numbers may include relevance scores calculated by the partner
application/server that indicate the relevance of the results to the search query
and context. For example, relevance scores may include decimal values {e.q.,
0.000-1.000), where a larger relevance score indicates that the search result is

more relevant to the search query and coniext.

[0083] In some implementations, the search application 118 may store data that
can be used when ranking the applications and/or search results. For example,
the search application 118 may store a dictionary and/or keywords to be used for
ranking. In one specific example, each pariner application may have a list of
keywords associated with it that may cause the partner application and/or resuits
to be ranked higher in the search results if the keywords are present. For example,
the search application 118 may include a list of keywords associated with the
YELP® application, such as restaurant keywords and cuisine type keywords. The
dictionary and/or keywords may be provided to the search application by the

partner server and/or the partner application.
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{00801 The search application 118 can also store a variety of other data used for
ranking applications and/or search results, such as user states and geolocation
data associated with the pariner applications. In some implementations, the
search application may access the search systemn 102 {o understand the search
gueries. For example, the search system 102 may include a query understanding

module (not iustrated) that can process the queries.

[0091] In some implementations, the search application 118 may include a
recommendation determination module &18 (hereinafter "recommendation
module 518"). The recommendation module 518 may initiate a search in response
to factors other than a user-inputted query. For example, the recommendation
module 518 may initiate a search in response {0 a user accessing a specific state
of the search application 118, such as accessing a specific page (e.g., uniock
screen) of the search application 118 or performing a specific gesture in the search
application GUI, such as unlocking the user davice 100 or swiping in from the edge
of the touchscreen (e.q., left/right/up/down swiping). As another example, the
search application 118 may receive a notification that causes the recommendation
module 518 {o initiate a search. Example notifications may include, but are not
limited 1o, receipt of breaking news, trending topics, or a wakeup message.
Anocther example scenario that may trigger a search may include the user device

100 being located within a defined geographic area.

[0092] The aulomatically generaled search request may include any context or
other search request data described herein. Although the search request may be
generated without a user-inputted guery, the search request module 508 may
generate a search request including an automatically generated query. For
example, the search request module 508 may generate a query based on previous
user-inputted gueries. As another example, the search reguest module 508 may
generate a query based on tha user's context. For example, the search request
module 508 may generate a query for "restaurants” around lunch time (e.g., if the

user regularly searches for restaurants at lunch time).

[0093] In some implementations, a search result data object 404 can include
various instructions and data for the search application 118. The instructions

included in the search resull data object 404 may include instructions for the
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search application 118 with respect {0 (rejranking search results and displaying
the results. The instructions may provide partner application developers with a
level of control for how their rasulls are treated by the search application 118, In
one example, instructions may indicate whather the search application 118 is
permitted to reorder the search results provided by the partner application. In
another example, instructions may indicate whether the search application 118 is
required to use a partner application rendering. In another example, the
instructions can indicate which fields of data in the search result data object 404
are required {o be rendered. For exampile, the instructions may instruct the search
application 118 to render an application title, application icon, a description, and/or

ratings.

[0084] Other data included inthe search result data objects 404 may include data
that is descriptive of the search results. For example, the search resulis may
include data that indicates whether the search resuits are personalized and/or
whether gdvertisements are included in the search results. The search application
118 may modify how the search results are rendered based on the data. For
example, the search application 118 may rank personalized results higher than

non-personalized resuits.

[00988] As described herein, the search application 118 and/or the partner
applications can rank and/or filter search resuits based on a variety of data {e.¢.,
a search query, user-specific data, user context, etc.). In some implementations,
the search application 118 and/or the partner applications can generate a result
score (e.q., a relevance score) for each of the search results. A result score (&.¢.,
0.000-1.000) may indicate the rank of the search result relative {o other search
results. For example, a greater result score for a search result may indicate that
the search result is a more relevant resuli to the user. In this example, a search
result associated with a greater result score may be ranked higher in the displayed

search results.

{00961 In one example, the search application 118 and/or the partner applications
can score the search results based on the search query. For example, the search
application 118 and/or the partner applications can score search results based on

matches between the search query and terms associated with the search resuit,
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such as an application name, entity name, description terms, and/or terms in the
search metadata. In some examples, the search application 118 and/or the
partner applications can score the search results based on additional/alternative
factors, such as user-specific data and context data (e.g., geclocation) described

herein.

{80971 In some implementations, the search application 118 and/or the partner
applications can implement scoring functions (e.g., weighted scoring functions) to
generate result scores. In some implementations, the search application 118
and/or the partner applications can implement one or more heuristic models that
scoreffilter the search resulis. For example, a heuristic model may include rules
associated with generating result scores. In some implemantations, the search
application 118 and/or the partner applications may implement one or more
machine learned scoring models (o generate the resuits scores. Examples of
machine learmed models may include a Bayesian model, a logistic regression, a

Neural Network, and/or a Gradient Boosted Decision Tree.

[0098] As described herein, the search application 118 may rank the partner
applications. In these implementations, when the search application 118 groups
search results by partner application, the search application 118 may maintain the
ranking of the search results for each partner application while arranging the order
of the rendered partner application resull groups based on the rank of the partner
application. Additionally, or alternatively, the search application 118 can recrder
search resuits for each partner application and also order the pariner application
result groups according to the rank of the pariner applications. In some
implementations, the search application 118 can intermix the search results from
different partner applications, where individual search results may be ranked by
the respective pariner applications andfor the search application 118, as

described herain.

{6088] FIG. BA illustrates an example method for generating search resulis that
include personalized and non-personalized search resuits. Initially, in block 800,
the user enters a search query into the search application 118. In block 802, the
search reguest module 508 generates a search request based on the search

query, context, and/or user-specific data associated with the search application
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118. As described herein, in some cases, the search request module 508 may
automatically generate a search reguest (e.g., without using a user-inputted

sgarch query).

{01607 In block 804, the search request module 508 sends the search reguest {o
the pariner applications. n block 808, a first set of partner applications may use
the received user-specific data and/or user-specific data local to the partner
application to generate personalized search resulls. In block 608, a second set of
partner applications does not use user-gpecific data to generate search resuits

{referred to as "non-personalized search results”).

[0101] In blocks 610-812, the search application 118 receives, processes, and
displays the personalized and non-personalized search results to the user. In
block 614, the user selects one of the personalized search results. In block 616,
the partner application accesses a personalized application state associated with

the selectad personalized search result.

[0102] FIGS. 6B-8C illustrate example personalized search results. For
example, FIG. 8B illustrates an example Restaurant Search application search
result in which the link to the Bambu restaurant allows the user to redeem a
personalized reward of 20 points. As another example, FIG. 6C illustrates an
example UBER® application search result that includes personalized ride
information.  Specifically, the search result indicates that the car arrival is 2
minutes away. Also, the search result indicates that the user's personal account

balance is $30 and that they have 2 previous bookings.

[6103] In some implementations, the search system 102 can index search resuits
and then provide search results to user devices 100 at a fater time based on the
indexed content. For example, the search system 102 may provide search resulis
to user devices 100 for applications that are not installed on the user devices 100
In @ specific example, if the search application 118 receives a query from a user,
the search gpplication 118 {e.g., search reguest module 508} may send the search
query to the search system 102 {o receive resuits for applications that are not

installed on the user device 100. In this specific example, the search application
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118 can display search results for non-installed applications received from the

search system along with the search results from installed partner applications.

{0104 FiG. 7 is a functional block diagram that lustrates content indexing by the
segarch system 102. In FIG. 7, the upper user device 100-1 represents user
devices in the past that have generated search results for partner applications.
The user devices in the past have sent the search resuits to the search system for
indexing. The lower user device 100-2 sends a search request to the search
system 102 and receives search results based on the indexing of past search

results.

[0108] The search system 102 includes an indexing module 700 that provides
the indexing functionality. The search system 102 can index content from the
partner application search results as well as from other sources, such as a web
server 108. For example, the search system 102 (e.g., the indexing module 700)
can include a web crawler that crawls and indexes web content, such as

websites/web-apps.

[0108] The search application 118 can send, to the search system 102, any data
included in partner application search results along with the search queries and
context that were used to generate the search results. The indexing module 700
processes the received data and indexes it In some implementations, the
indexing module 700 may index the search result data as received from the user
device. For example, the indexing module 700 may index the display data,
formatting data, and result metadata. The indexing module 700 may index this
data along with the search query and contaxt usad by the partner application to

generate the search results.

[01071 As described herein, in some cases, the search result metadata may also
include a wab URL for accessing a web version of the application state. In these
cases, the indexing module 700 may access the web version of the application
staie using the web URL. The indexing module 700 may then index the accessed

web data.

[0108] The search system 102 may include a plurality of daia stores, such as a

search data store 702 and a personalization data store 704. The search data
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store 702 includes data associated with the indexed search results {(e.g., a search
index}. The search data store 702 may include any data described herein, such
as data included in the search results and/or additional indexed content (e.g., web
content). In some implementations, the data may follow a schema including a

variety of fields that allow for fielded searches.

{01081 The search system 102 includes a search module 706 that performs the
search functionality of the search system 102, In some implementations, the user
device 100-2 {e.g., the search request module 508) can request search resuits
from the search system 102. For example, the search request module 508 may
send a search request to the search system 102, In some cases, the search
request may include the same data as other search reqguests sent {o the partner
applications. In other cases, the search request can include a list of installed
partner applications on the user device 100-2. In these cases, the search module
706 can refrain from searching for content associated with partner applications
that are installed on the user device 100-2. The search module 706 may rank
and/or filter search results based on similar factors described with respect to

ranking and/or filtering by the search application 118 and the partner applications.

{61101 The search module 706 may return a variety of search results. in some
implementations, the search module 706 may provide search results for accessing
a digital distribution platform 104 for downloading the applications that are relevant
to the search request. In some implementations, the search system 102 may
provide search results that direct the user's web browser to web versions of the
partner applications.  In some implementations, the search sysiem 102 may
provide search resulis that cause the user device 100-2 to downioad the
application, or a portion of the application {e.g., Instant Apps for ANDROID®), and

then access the application siate associated with the search result.

[6111] In order to reduce the overall burden on the search system 102, the
search application 118 may be configured to select which search results 1o send
to the search system 102 for indexing. In some implementations, the user device
100 (e.g., search application 118) may query the search system 102 o determine
whether the search system includes the search result. If the search system 102

determines that the search results have not been indexed previously, the search
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system 102 may request the search results from the search application 118. In
some cases, partner applications may indicate to the search application 118

whether the search resull should be indexed.

[0112] In some cases, the owners/operators of the search system 102 may
partner with content owners, such as the owners of the partner servers 106 and
the other servers 108. in these cases, the search system 102 {e.g., the indexing
module 700) may refrieve and index content asscciated with the partner
applications and other applications/websiies. Initially retrieving and indexing
content in this manner may help build the search data store 702 more rapidly than

indexing search results from user devices 100.

(01131 In some implementations, the search system 102 can personalize resulis
for the user based on data stored on the search system 102 (e.g., in the
personalization data store 704). For example, the search system 102 may provide
personalized resuits for non-instalied applications. The search system 102 may
provide personalized search results in response to search requests generated by
the user and automatically generated search requests. In some examples, using
personalization, the search system 102 may narrow down the number of potential
search results for the user. The search system 102 may store personalized data
for a user, such as previous searches and selections. The previous selections

may indicate a user's application preferance and preferred content type.

[0114] FIG 8 illustrates an example method for indexing search results and
generating search results based on the indexed results. Initially, in block 800, the
search applications perform searches on user devices 100 and send the search
results to the search system 102 for indexing. In block 802, the search system

indexes the recsived search results.

[0115] Atalater time, in block 804, a user enters a search query into their search
application. In block 806, the search appilication 118 generates a search request
and sends the search request to partner applications 114 and the search sysiem
102, In block 808, the pariner applications return search resuits to the search
application. In biock 810, the search system 102 searches indexed content and

generagtes search results. In block 812, the search system 102 sends the
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generated search resulis back o the search application 118. In block 814, the
search application 118 can process and display the search results received from
the partner applications 114 and the search system 102 Although FIG. 8
llustrates the partner applications returning search results prior to the search
system 102, the time at which the search resulls are received by the search

application may vary.

[0118] FIG 0 illustrates an example user device 900 that includes a search
application 118 that receives search results from an installed first shopping
application 902-1 (Shopping App 1), an installed second shopping application 902-
2 (Shopping App 2), and a remote search system 102, In FIG. 8, the search
application 118 receives a user search query for "paper towels” The search
application 118 queries the first and second shopping applications 902-1, 802-2.
The search application 118 also queries the search system 102, The search
application 118 receives personalized search results from the first shopping
application 902-1. Specifically, the search application 118 receives a search result
for Brand A paper fowels that indicates to the user that Brand A paper towels have
been previously purchased in the first shopping application 802-1 by the user. The
personalized search result also indicates a shipping cost for the user's shipping
location, such as a stored shipping location, as opposed to the user's current
location. The first shopping application 902-1 and the second shopping
application 902-2 also return non-personalized resulis for Brand B, Brand C, and

Brand D paper towels.

{0117} The search application 118 receives search resuils for Shopping
Application 3 from the search system 102. Shopping Application 3 is not installed
on the user device 800, The search application 118 provides the user with the
option of opening the Brand E paper towel webpage on the Shopping Application
3 website. For example, the user may select (e.g., touch/click) the "Web" GUI
element {0 access the Brand E paper towel webpage. The search application 118
alsc provides the user the option of accessing the Brande E paper towsel
application state by selecting the "App" GUl element. In this example, inresponse
to the user selecting the "App" GUI element, the user device 900 may download

Shopping App 3 from a digital distribution platform 104, install Shopping App 3,
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and then access the Brand E page in the installed Shopping App 3. Note that the
search results provided by the search system 102 may have been acquired by
indexing search results received from one or more user devices via the search

applications installed on the one or more user devices.

[0118] Modules and data stores illusirated herein represent features that may be
included in the systems, devices, and applications of the present disclosure. The
modules and data siores described hersin may be embodied by electronic
hardware, software, firmware, or any combination thereof. Depiction of different
features as separate modules and data stores does not necessarily imply whether
the modules and data stores are embodied by common or separate electronic
hardware or software components. In some implementations, the features
associated with the one or more modules and data stores depicted hergin may be
realized by common eilactronic hardware and software components. In some
implementations, the features associated with the one or more modules and data
stores depicled herein may be realized by separate slectronic hardware and

software components.

{01181 The modules and data stores may be embodied by electronic hardware
and software components including, but not limited to, one or more processing
units, one or more memory componernts, one or more inputfoutput (1/0O)
components, and interconnect components.  interconnect components may be
configured {o provide communication between the one or more processing units,
the one or more memory components, and the one or more /0 components. For
example, the interconnect components may include one or more buses that are
configured to transfer data between elecironic componenis. The interconnect
components may also include control circuits (e.g., a memory controller and/or an
YO controiler) that are configured to control communication between electronic

components.

{0120] The one or more processing units may include one or more CPUs, GPUs,
digital signal processing units (DSPs), or other processing units. The one or more
processing units may be configured to communicate with memory components

and YO components. For example, the one or more processing units may be
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configured to communicate with memory components and I/O components via the

interconnect components.

01211 A memory component (.g., main memory and/or a storage device) may
include any volatile or non-volatile media. For example, memory may include, but
is not limited to, electrical media, magnetic media, and/or optical media, such as
a random access memory (RAM), read-only memory (ROM), non-volatile RAM
{(NVRAM), electrically-erasable programmable ROM (EEPROM), Flash memory,
hard disk drives (HDD), magnstic tape drives, optical storage technology (e.g.,
compact disc, digital versatile disc, and/or Bluray Disc), or any other memaory

components.

(01221 Memory components may include {(e.g., store) data described herein. For
example, the memory components may include the data included in the data
stores. Memory components may also include instructions that may be executed
by one or more processing units. For example, memory may include computer-
readable instructions that, when executed by one or more processing units, cause
the one or more processing units to perform the various functions attributed to the

modules and data stores described hersin.

[6123] The /O components may refer to electronic hardware and software that
provide communication with a variety of different devices. For exampls, the /O
components may provide communication between other devices and the one or
more processing units and memory components.  In some examples, the /O
components may be configured {o communicate with a computer network. For
example, the VO components may be configured to exchange dala over a
computer network using a varisty of different physical connections, wireless
connections, and protocols. The VO components may include, but are not limited
to, network interface components (e.g., a network interface controller), repeaters,
network bridges, network switches, routers, and firewalis. In some examples, the
VO components may include hardware and software that is configured to
communicate with various human interface devices, including, but not limited fo,

display screens, keyboards, pointer devices (e.g., a mouse), touchscreens,

speakers, and microphones. In some examples, the I/O components may include
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hardware and software that is configured {o communicate with additional devices,

such as external memory (e.g., external HDDs).
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CLAIMS

What is claimed is;

1. A non-transitory  computerreadable medium  comprising computer-
executable instruclions, the computer-executable instructions causing a
processing unit of a user device 10

receive a user search query;,

send the user search query to a pluraiity of target applications
included on the user device;

receive a set of search results from each of the target applications,
wherein each search result includes application state access data configured o
access an application state of the target application associated with the search
result;

rank the search resulis;

display the ranked search resulls;

detect user selection of one of the displayed search results;

send the application state access data associated with the selected
search result to the target application associated with the selected search result;
and

display the application state accessed using the application state

access data.

2. The computer-readable medium of claim 1, wherein the processing unit is
configurad to install the target applications on the user device, and wheregin the
computer-executable instructions cause the processing unit to build a list of the
target applications included on the user device prior 10 sending the user search

guery to the plurality of target applications.

3. The computer-readable medium of claim 1, wherein a first set of search
results associated with a first target application is personalized by the first target
application based on a user's interactions with the first target application, and

wherein a second set of search resulis associated with a second target application
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is not personalized by the second target application based on the user's

interactions with the second target application.

4 The computer-readable medium of claim 1, wherein the instructions cause
the processing unit to send user-gpecific data to a first target application, and
wherein the set of search resuils associated with the first target application is
personalized by the first target application based on the received user-specific

data.

5. The computer-readable medium of claim 1, wherein the instructions cause

the processing unit to rank the search resulis based on the user search query.

8. The computer-readable medium of claim 1, wherein each search result
includes search metadata for the application staie accessed by the associated
application state access data, and wherain the instructions cause the processing
unit to rank the search resulis based on the user search query and the search

metadata associated with the search results.

7. The computer-readable medium of claim 1, wherein the instructions cause
the processing unit to:

rank the target applications based on a user's historic usage of the target
applications; and

display the ranked search resulis based on the ranking of the target

applications.

8. The computer-readable medium of claim 7, wherein the instructions cause
the processing unit to group the displayved search results for each target
application, and wherein the groups of search resulls are arranged according to

the ranking of the respective target applications.

9. The computer-readable medium of claim 7, wherein the instructions cause

the processing unit o intermix the displayed search results from different target
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applications based on the ranking of the search results and the ranking of the

target applications.

10.  The computer-readable medium of claim 7, wherein the instructions cause

the processing unit to rank the search results based on the user search query.

1.  The computer-readable medium of clam 1, wherein a first plurality of
received search results each include application state access data configured to
access local content stored on the user device, and wherein a second plurality of
received search resulis each include application state access data configured to

access remote content.

12. The computer-readable medium of claim 1, wherein the format of the
received application state access data is set by the respective target application

that generated the application state access data.

13. The computer-readable medium of ciaim 1, wherein each search result
includes display data and formatting data, wherein the display data includes text
associated with the search result, wherein the formatting data indicates a display
format for the search result, and wherein the instructions cause the processing

unit to display the ranked search results according to the formatting data.

14, The computer-readabie medium of claim 1, wherein the instructions cause
the processing unit to:

transmit, 10 a remote search system, the user search query and a list of the
target applications;

receive additional search results from the remote search system for
applications that are not included on the user device;

rank the additional search results along with the search results received
from the target applications,; and

display the ranked additional search resuits along with the ranked search

results received from the target applications.
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15, The computer-readabie medium of claim 1, wherein the instructions cause
the processing unit to:

select a subset of the search results; and

send the subset of the search resulls to a remote search system for

5  indexing.
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