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(57) Abstract: A method includes receiving advertisement data from a plurality of advertiser devices (50) and generating advertise -
ment records (530) in a data store based on the advertisement data. Each of the advertisement records includes an entity name (432)
associated with an advertisement (540), an action (440) associated with the advertisement, and a bid price (538). The method further
includes receiving an advertisement request (512) from a search system (300), the advertisement request including an entity name
and an action associated with an application state (330) included in a set of search results (220) generated by the search system. Ad-
ditionally, the method includes selecting an advertisement record, generating an advertisement result based on the selected advertise -
ment record, and transmitting the advertisement result to the search system.
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PROVIDING ADDITIONAL FUNCTIONALITY AS
ADVERTISEMENTS WITH SEARCH RESULTS

TECHNICAL FIELD
6661} This disclosure relates to generating advertisements that connect a user to

native and web application functionality.

BACKGROUND
16602} In recent years, use of computers, smartphones, and other Internet-connected
devices has grown exponentially, Correspondingly, the number of available software
applications for such devices has also grown. Today, many diverse native and web
software applications can be accessed on any number of different devices, including, but
not limited to, smartphones, personal computers, automobiles, and televisions. These
diverse applications can range from business driven applications to games, educational
applications, news applications, shopping applications, messaging applications, media
streaming applications, social networking applications, and so more. Furthermore,
application developers develop vast amounts of applications within each genre and each
application may have numerous editions. As a result, users of Internet-connected devices
have encountered the problem of finding the correct native or web software application
offering the information and/or functionality that they seek. In response to this problem,
techniques have arisen to connect users of these devices to relevant application and web

content,

SUMMARY
18683} The details of one or more implementations of the disclosure are set forth in
the accompanying drawings and the description below. Other aspects, features, and
advantages will be apparent from the description and drawings, and from the claims.
6004} in one example, the present disclosure is directed to a method comprising
receiving, at a computing device including one or more processing units, advertisement
data from a plurality of advertiser devices. The method further comprises generating a

plurality of advertisement records in an advertisement data store based on the
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advertisement data received from the plurality of advertiser devices. Each of the
advertiserent records includes an entity name associated with an advertisement, an
action associated with the advertisement, and a bid price indicating an amount of money
associated with the advertisement. The method further comprises receiving an
advertisement request from a search system, the advertisement request including an entity
name and an action associated with an application state included in a set of search results
generated by the search system. Additionally, the method comprises selecting an
advertisement record having the entity name indicated in the advertisement request and
having a different action than the action indicated in the advertisement request,
generating an advertisement result based on the selected advertisement record, and
transmitting the advertiserent result to the search system. The advertisement result 1s
configured to be included in a search result.

[0005] In another example, the present disclosure is directed to a system comprising
one or more computing devices and a data store. The data store comprises one or more
storage devices. The one or more computing devices include one or more processing
units that execute computer-readable tnstructions, the computer readable instructions,
when executed by the one or more processing units, cause the one or more computing
devices to receive advertisement data from a plurality of advertiser devices and generate
a plurality of advertisement records in the data store based on the advertisement data
received from the plurality of advertiser devices. Each of the advertisement records
includes an entity name associated with an advertisement, an action associated with the
advertisement, and a bid price indicating an amount of money associated with the
advertisement. The one or more computing devices are further contfigured to receive an
advertisement request from a search system, the advertisement request including an entity
name and an action associated with an application state included in a set of search resuits
generated by the search system. The one or more computing devices are further
configured to select an advertisement record having the entity name indicated in the
advertisement request and having a different action than the action indicated in the
advertisement request, generate an advertisement result based on the selected
advertisement record, and transmit the advertisement result to the search system. The

advertisement result is configured to be included in a search result.



16

20

28

30

WO 2016/100777 PCT/US2015/066593

DESCRIPTION OF DRAWINGS
0006} FIG. 1A is a schematic view of an exarople environment including a user
device in communication with a search system, an entity system, and an advertisement
system.
10007} FIG. 1B 1s a functional block diagram of a search system interacting with an
entity system, an advertisement system, user devices, and data sources.
16648} FIG 1C is a schematic view of an example environment including a user
device in communication with a search system, an entity system, and an advertisement
system.
10809} Fi(z. 1D is a schematic view of an example environment including a user
device displaying advertised secondary links and in communication with a search system,
an entity system, and an advertisement system.
10610} FIG. 1E is a schematic view of an example campaign manager interface
displayed on an advertiser device.
10011} Fi(z. 2A is a schematic view of an example user device in communication
with a search system.
(6012} FIG. 2B is a functional block diagram of a search system interacting with an
entity systerm and an advertisement system.
10013} FIGS. 3A-3C are schematic views of an example user device displaving
results.
[6¢14] FIGS. 4A and 4B are schematic views of an example application state record.
10615} FIGS. 5A and SB are schematic views of an example entity record.
10616} FIGS. 6A and 6B are schematic views tlustrating example methods of
generating results.
10617} FIG. 7 1s a schematic view tllustrating an example method of performing a
search on a user device.
10018} FIG. 815 a functional block diagram of an example primary result generation
module.
10019} FIG. 9 1s a schematic view of an example computing device executing any

systems or methods described herein.
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10026} FIG. 10Ais a schematic view illustrating an example method for generating
advertiserent records,

60621} FIGS. 10B and 10C are schematic views of an example advertisement record.
(0622} FIGS. T1Aand 11B are schematic views of example methods for generating
advertisement resulis.

10023} Like reference symbols in the various drawings indicate like elements.

DETAILED DESCRIPTION
16024} The figures and following description relate to example implementations by
way of illustration only. It should be noted that from the following discussion, alternative
implementations of structures and methods disclosed herein will be readily recognized as
viable alternatives that may be employed without departing from the scope of the
disclosure. This disclosure describes techniques for generating advertised user-selectable
links to application states related to organically generated search resulis.
6025} The present disclosure relates to enhancing an organic set of search results
(referred to herein as “primary results”) by providing user-selectable links to additional
application states (referved to herein as “secondary results”). For example, one or more
secondary results can be placed within or adjacent to each of the primary results. In some
implementations, the secondary results can be advertised secondary results (referred to
herein as “advertisement results”).
18626} A search systern of the present disclosure generates a set of organic search
results in response to a search guery received from a user device. Each individual
organic search result {(1.e, each primary result) may be displayed as a user-selectable link
to an application state associated with an entity (e.g., a person, place, or thing} and an
action (e.g., functionality provided by the application state). The search system generates
additional search results (i.e., secondary results) based on one or more of the primary
results. The search system may include one or more user-selectable links to secondary
results within a user-selectable link of a primary result to form a combined search result.
FIG. 1D iHustrates an example combined result appearing in a search engine results page
{(hereafter “SERP). A combined result may include multiple user-selectable hinks. For

example, the combined result appearing in FIG. 1D includes a link to a primary result
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{hereafter “primary link™) and one or more links to secondary results (hereafter
“secondary links”). In some implementations, the search system can leverage an
advertisement system of the present disclosure to include advertisement results in the
combined results. For example, with respect to FIG. 1D, a primary link 260 of a SERP
includes advertised secondary links 570

18027} The search system may generate secondary results for a corresponding
primary result by identifying application states that are associated with the same entity
but different action than the application state of the primary result. For example, if the
entity associated with a primary result is a restaurant, an action associated with the
primary result may be “view menu.” In this example, a secondary result displayed within
the primary result may correspond to the same entity (i.e., the restaurant of the primary
result), but be assoctated with a different action than the primary result, such as “order for

K

delivery.” In some implementations, an advertisement result may be includedin a
combined search result. An advertisement result may be rendered and displayed as an
advertised secondary link associated with the same entity as the primary link, but a
different action thaun the primary hink. Providing combined results, one or more of which
may include an advertised secondary link, may allow the user to quickly access additional
functionality that would not otherwise be available in a SERP. Additionally, providing
advertised secondary links may also provide an advertiser 20an opportunity to promote
their application functionality.

0028} The search system of the present disclosure communicates with an
advertisement systerm configured to provide advertisement results. The search system
utilizes advertisement results to generate combined resulis that include advertised
secondary links. The advertisement system generates advertisement results based on an
advertiserent request recetved from the search system. The advertisement system uses
the information contained in the advertisement request to identify potential advertised
secondary links (hereafter “potential advertisernents”) and generate corresponding
advertisement results. The advertisement results include data and information that the
search system can use to generate one or more combined results for display in a SERP.

In some implementations, the advertisement system may select between potential
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advertisements 540 based on settings and preferences indicated by their corresponding
advertisement campaigns.

60629} The advertisement system receives an advertisement request from the search
system. The advertisement request may include an entity and an action of a primary
result (hereafter “primary entity-action pair’}. The advertisement systerm generates
advertiserent results that are associated with the same entity and different actions than
those of the advertisement request. In some implementations, the search system selects a
primary result, transmits an advertisement request to the advertisement system based on
the primary result, and generates a combined result based on the primary result and the
received advertisement result(s). In other implementations, the search system generates
secondary results and transmits an advertisement request based on a primary result and
the generated secondary results. In this example, the advertisement results can indicate
which of the generated secondary results present an advertisement opportunity {(e.g., are
associated with advertisement campaigns). In this example, the search system can create
combined results based on the generated secondary results assoctated with advertisement
campaigns. For example, the advertisement system can promote one or more of the
secondary links as advertisements in a combined search result where the secondary links
may not have otherwise been displayed without sponsorship. In other words, the
advertisement system can promote advertised secondary links when there would
otherwise have been other, non-advertised secondary links in the combined result.

06030} In the case where there are more potential advertisements than requested by
the search system, the advertisement system may select between potential advertisements
based on a number of factors. In some examples, the advertisement system may select
potential advertisements based on at least one of a likelihood that a user will clickon a
potential advertisement, an expected revenue from displaying a potential advertisement, a
measure of relevance of a potential advertisement to a search query, and an amount an
advertiser 20 ts willing to pay in exchange for displaying a potential advertisement. In
other examples, the advertisement system may generate scores for the potential
advertisements indicating the relevance or popularity of the potential advertisements. In
examples where the advertisement system generates a score {e.g., a result score or a

popularity score}, the advertisement system may select the potential advertisements with

6
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the highest scores. In a different example, the advertisement system may select between
avatlable potential advertisements randomly.

(0031} An advertiser 20 may communicate with the advertisement system {e.g., using
a campaign manager of FIG. 1E) to manage and update the settings and preferences of an
advertisement campaign. An advertisement campaign may detatl the settings,
preferences, and manner in which an advertiser’s (e.¢., a software application developer
or third party hired to advertise an application) advertised secondary results should be
selected and displayed. Examples of settings and preferences can include, but are not
limited to, the amount of money and how a participating advertiser 20 is willing to pay
for their application state to be advertised {e.g., cost per impression, cost per click, or cost
per action), the applications with which an advertiser 20 may or may not want their
advertised application state to appear alongside (e.g., a “whitelist” or “blacklist”), the
geographic locations in which an advertiser 20 wants their advertised application state to
appear, a list of specific allowable (or disallowed) actions (e.g., an advertiser 20 for a
spectfic restaurant application may not want to include links to third party applications
for the action “view tood photos” but may allow links to third party applications for the
action “make reservations”}, and a number of other preferences and settings discussed
herein

16632} FIGS. 1A, 1C, and 1D illustrate an environment 100 including a user device
200, a search system 300, an entity systern 400, and an advertisement systern 500, The
search system 300 receives a query wrapper 210 including a search guery 212 from a user
device 200. The search system 300 can generate organic search results (i.e., primary
results 222 of FIG. 2B) based on the search query 212 using a primary result generation
module 310a. The search system 300 can additionally generate secondary results 224
based on one or more of the primary results 222 using the secondary result generation
module 310b. For each individual primary result 222, the secondary result generation
module 310b can access an entity system 400 to identify application states that are
associated with the same entity but different action than the primary result 222, In this
way, the secondary result generation module 310b generates secondary results 224 that
are each associated with the same entity but different action than their corresponding

primary result 222. The result combination module 320 generates final results 220 by

~3
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combining secondary results 224 with primary results 222, For example, the result
combination rnodule can select which of the primary results 222 will be enhanced with
secondary results 224, how many secondary results 224 to include within the selected
primary results 222, and which secondary results 224 to include in the selected primary
results 222, o this way, the result combination module 320 determines which of the
primary and secondary results will be combined results. The search system 300 transmits
the final results 220 including combined results to the requesting user device 200, The
user device 200 renders and displays the final results 220 as user-selectable linksina
SERP.

16633} The result combination module 320 can transmit an advertisement request 512
to the advertisement systerm 500. The advertisement request 512 may include a number
of requested advertisements 540, a primary entity-action patr, entity-action pairs
associated with one or more secondary results 224 (hereafter “secondary entity-action
pairs”}), data describing the underlying applications of the primary results 222 and the one
or more secondary results 224, along with other data. The advertisement module 510
generates advertisement results 522 o response to the advertisernent request 512, The
advertisement module 510 utilizes advertisement records 530 of the advertisement data
store 520 to generate the advertisement results 522, The advertisement results 522
include data that allows the result combination module 320 to generate combined results
that include advertised secondary links 570 {e.g , FIG. 1D). For example, the
advertisement results 522 may include advertised secondary link data 572 that can be
used to render and display an advertised secondary link 570, In another example, the
advertisement results 522 may include indicators that notify the result combination
module of which secondary results 224 present an advertisement opportunity {e.g., are
associated with an advertisement campaign). In this example, the result combination
module 320 may select the secondary results 224 that present an advertisement
opportunity over those that do not for inclusion in a combined result. In this way, the
result combination module 320 may include advertised secondary links 570 in the
combined results of the final results 220

6034} In FIG. 1A a user 10 enters a query 212 {e.g., “Late night focd”)on a

graphical user interface 240 (referred to herein as “GUI”) of a user device 200, The
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search system 300 generates final results 220 in response to the query 212. The final
results 220 include primary results 222 (FIG. 2B) such as Diner 1, Diner 2, Diner 3, and
Diner 4. The primary results 222 are displayed on the graphical user interface 240 as
primary links 260. As depicted by FIG. 1A the primary links 260 are associated with an
application 204 displayed in a header 250. Each application 204 may be associated with
one or more actions {described in detail herein}. In some implementations, each
application state is assigned the one or more actions associated with its corresponding
application 204. For example, a Meal Review Application (FIG. 1A} provides the action
of providing reviews for restaurants and meals. Therefore, when a user 10 selects a
primary link 260aa corresponding to an application state of the Meal Review Application
for Dhiner 1, the user 10 may view reviews relating to Diner 1. As another example, a
Food Delivery Application (see Header 250b} provides the action of allowing auser 10 to
order food to be delivered to a certain location. Therefore, when the user 10 selects the
primary link 260ba corresponding to an application state of the Food Delivery
Application for Diner 4, the user 10 may view a GUI 240 component that allows the user
10 to order food for delivery from Diner 4. In these examples, the actions assigned to
each application state of the primary links 260 are the same actions associated with their
respective parent applications 204 (¢ g, the Meal Review Application and the Food
Delivery Application). In other examples, the actions assigned to each application state
may be based on the action performed by that particular application state rather than the
application as a whole (see, e g., FIG. 1C).

6035} Returning to FIG. 1A, the final results 220 additionally include secondary
results 224 displayed on the graphical user interface 240 as secondary links 270
associated with one or more primary links 260. The secondary results 224 are associated
with an entity 431 (e.g., Diner 1, Diner 2, Diner 3, or Diner 4) of a primnary hink 260 (ie,
a primary search result 222) and execute an action different than the action associated
with the application 204 displayed in the header 250, For example, referring back to the
first primary link 260aa, the secondary links 270 included within the first primary link
260aa are each associated with the same entity as the first primary link 260aa: Diner 1.
However, each of the secondary links 270 correspond to application states that perform a

different action than the application associated with the first primary link 260aa. For
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example, the first secondary link 270 is a user-selectable link to an application state that
allows the user 10 to contact a taxi to take the user 10 to Diner 1, which 18 not an action
supported by the application of the header 250a. The second secondary link 270 is a
user-selectable link to an application state that allows the user 10 to find coupons and
discounts for Diner 1, which is also an action that is not supported by the Meal Review
Application. The third secondary link 270 15 a user-selectable link to an application state
that navigates the user 10 to Diner 1, which is yet another example of an action that
cannot be executed by application of the primary link 260aa.

10036} FIG. 1C illustrates an example search system capable of nserting secondary
results into a set of organic search results (i.e. the primary results 222) via the techniques
described herein. Note that the GUI of FIG. 1C does not include primary links arranged
under a header, as illustrated in FIG. 1A, Instead, the search system of FIG. 1C 1s
configured to transmit final resulis that may not be grouped by application. In this
example, the text, timages, and any other content associated with a search result can be
included within a boundary that acts as a user-selectable link {e.g., a search result “card”).
In this way, each specific search result need not be grouped under a header indicating the
application to which the search result belongs, thereby allowing the search results to be
organized in many different ways. In one example, each card corresponding to a search
result may be organized relative to other search results based on a result score indicating
the relevance of the search result to the search query. In implementations such as the one
depicted by FIG. 1C, the cards corresponding to search resuits may be organized in any
suitable manner.

186374 FiG. 1C depicts an example of the environment 100 llustrating the techniques
described herein without the use of headers in the GUI For ease of explanation, each
search result depicted by FIG. 1C has an analogous search result represented by FIG. 1A
{except for the search result corresponding to the primary link 260ca). With respect to
FIG. 1C, a user 10 enters a query 212 {e.g,, “Late night food”) on a GUI 240 of a user
device 200. The user device 200 transmits the search query to the search system 300.
The search system 300 generates final results 220 including primary results 222 as user-
selectable links to different states of the foliowing software applications: Meal Reviews

App, Food Delivery App, and Pizza App (e.g., that provides pizza delivery). In this
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format (i.e., a SERP not including headers 250}, each search result is rendered as a card
that acts as a user-selectable link to the application state indicated within the boundary of
the card. In some implementations, actions are assigned to application states based on the
functionality that a particular application state provides (as opposed to functionality
provided by the application as a whole, as discussed with respect to FIG. 1A}, For
example, the primary link 260aa in the form of a first card indicates that selection of the
primary link 260aa will cause the user device 200 to open the Meal Reviews Apptoa
state that provides a review of Diner 1. Regardless of any other actions executable by the
Meal Reviews App, the action associated with the application state of the primary link
260aa is the action of providing reviews. In ancther example, the primary link 260ab in
the form of a second card indicates that selection of the primary link 260ab will cause the
user device 200 to open the Food Delivery App to a state that allows the user to order
tood trom Diner 4. Simularly to FIG. 1A, the final results 220 also include secondary
results 224 that are displayed in the GUI 240 as secondary links 270 associated with one
or more primary links 260. The secondary results 224 are associated with an entity 431
{e.g., Diner 1, Diner 2, Diner 3, Diner 4, or Diner 5) of a primary hnk 260 (ie, a primary
search result 222 represented in the GUI 240 in the form of a user-selectable card). The
selection of a secondary link 270 causes the user device 200 to execute an action different
than the action indicated by the card (i.e., primary link 260} in which the secondary link
270 appears. Referring to the first card listed in the SERP depicted by FIG. 1C, selection
of the primary link 260aa causes the user device to open the Meal Review application,
which provides restaurant and meal reviews of Diner 1. In some examples, one or more
secondary links 270 may also be displayed adjacent to, or within, the primary link 260,
As shown, the secondary links 270 associated with the primary link 260aa include a link
to an application state that allows the user to call/find a taxi to take the user 10 to Diner 1,
a couponing link that provides the user 10 with coupons and discounts to Diner 1, and a
navigation link that navigates the user 10 to Diner 1. These secondary links 270 provide
actions different than the action provided by the primary link 260, For ease of
explanation, the remainder of the examples below incorporate the use of headers 250, but
it bears noting that headers 250 are not required to implement the techniques of the

present disclosure and may be readily excluded as depicted by FIG. 1C.
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10038} Fi(z. 1D illustrates an example environment similar to the one depicted by
FIG. 1C except for that FIG. 1D demonstrates the inclusion of advertisement results 522
in a combined result. Advertisement results 522 may be included into a combined result
in addition or alternatively to a secondary result 224, Simularly to secondary results 224,
advertisement results 522 are rendered in displayed within a combined result as user-
selectable advertised secondary links 570. In this way, each secondary link 270 or set of
secondary links 271 appearing in FIGS. 1A, 1C, 2A, and 3A-3C may be readily replaced
with or include an advertised secondary link 570. Though the front-end process of
including an advertised secondary link 570 in a combined result can be executed in the
same manner as the process of including a secondary link 270 in a combined result,
generating and selecting advertised secondary links 570 1s discussed in detail below with
respect to FIGS. 1E, 2B, 10, and 11A-11B.

10639} As depicted by FIG. 1D, the search system 300 can configure advertised
secondary links 570 to be rendered and displayed in a manner indicating that the links are
advertisements 540. In one implementation, an advertised secondary link 570 may
incorporate an image or logo associated with the application underlying the advertised
secondary link 570, thereby indicating to a user that a developer or advertiser 20
associated with the application has opted to advertise their application in a particular
combined result. For example, as depicted by FIG. 1D, the first advertised secondary
link 570 appearing in the SERP is a user-selectable link to the UBER® application
{developed by Uber Technologies, Inc.). The advertised secondary link 570 to the
UBER® application includes the UBER® logo, as opposed to the example depicted by
FIG. 1C wherein the first secondary link 270 provides a more general image of a car
driving to a restaurant. Though both examples indicate the action performable by the
apphication underlying the user-selectable link, the use of the UBER® logo may also
indicate to a user that the link is an advertisement 540. In ancther implementation, an
advertised secondary bink 570 may additionally or alternatively include text, symbols, or
another suttable indicator with the advertised secondary link to notify a user that the link
is an advertisement 540, For example, the first advertised secondary link 570 in FIG. 1D
contatns text indicating that the link is an advertisement 540, In this example, combining

the logo and the “Ad” text indicates to a user that the link is an advertisement 540, In
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another example, a search system 300 may not provide application-specific logos or
indicators. To these examples, an advertised secondary link 570 may use more general
images or figures, such as the umage of scissors cutting out a coupon in the second
advertised secondary link 570 of FIG. 1D, with any text or symbols indicating that the
fink is an advertisement 540. The search system 300 may configure advertised secondary
links 570 to indicate that the advertised secondary links 570 are advertisements 540 in
any suitable manuner. As mentioned previously, it bears noting that advertised secondary
links 570 may be included alongside secondary links 270, For example, FIG. 1D depicts
an advertised secondary link 570 to the UBER® application, an advertised secondary link
570 to a coupon application, and a secondary link 270 to a navigation application. In this
way, a search system 300 may opt to include secondary links 270, advertised secondary
results 570, or a combination thereof in combined resulis.

(0040} FIGS. 1A, 1C, and 1D illustrate an example environment 100 that includes a
user device 200 associated with a user 10 and in communication with a remote system
110 via a network 120. FIG. 1B provides a functional block diagram of the environment
100, The remote systern 110 may be a distributed system {¢.g., cloud environment)
having scalable/elastic computing resources 112 and/or storage resources 114, The user
device 200 and/or the remote system 110 may execute a search system 300 and an entity
system 400, and optionally receive data from one or more data sources 130. In some
implementations, the search system 300 and the entity system 400 communicate with one
or more user devices 200 and the data source(s) 130 via the network 120, The network
120 may include various types of networks, such as a local area network (LAN), wide
area network (WAN), and/or the Internet.

10041} In some implementations, the search system 300 includes a primary result
generation module 310a, a secondary result generation module 310b, a result
combination module 320, and a search data store 330. The search system 300 is in
communication with an entity system 400. The entity system 400 includes an entity
record generation module 410 in communication with an entity data store 420. The
search data store 330 and the entity data store 420 may each include one or more
databases, indices (e.g., inverted indices), tables, files, or other data structures which may

be used to implement the techniques of the present disclosure.
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0042} Referring to FIGS 2A and 2B, the search system 300 receives a query wrapper
210 and generates final results 220 (e.g., search results) based on the data included in the
search data store 330 and/or the entity data store 420. In some implementations, the
search system 300 includes advertised link data 572 corresponding to advertisement
results 522 from the advertisement system 500 in the final results 220, In some
implementations, the primary result generation module 310a receives a query wrapper
210 from the user device 200 and retrieves application state records 340 included in the
search data store 330 based on data included in the query wrapper 210, such as a search
query 212. The secondary result generation module 310b retrieves entity records 430
included in the entity data store 420 based on data included in the query wrapper 210
and/or data included in the application state records corresponding to the primary results
222. The result combination module 320 receives primary and secondary results 222,
224, from the primary result generation module 310a and the secondary result generation
module 310b, respectively. The result combination module 320 accesses the search data
store 330 to retrieve data relating to the primary results 222, In some cases, the result
combination module 320 may additionally receive advertisement results 522 from the
advertisement system 500. The result combination module 320 generates combined
results by associating the secondary results 224 and/or the advertisernent results S22 with
a primary result 222, Finally, the result combination module 320 sends the final results
220 (including both combined results and uncombined primary results 222) to the user
device 200. The application state records 340 and the entity records 430 include one or
more access mechanisms 202 that the user device 200 can use to access different
functions for a vartety of different applications 204, such as native applications 204a
installed on the user device 200. The search system 300 transmits final resuits 220
including a list of access mechanisms 202 to the user device 200 that generated the query
wrapper 210

18643} Referring to FIGS. 1A-2B, the modules 310a, 310b, 320 of the search system
300 are in communication with one another and with a data store 330. The search system
300 is configured to recetve a query wrapper 210 (including a search query 212) from a
user device 200, A user 10 may enter the search query 212 in a search field 214 of a GUI

240 of a search application 216 executing on the user device 200. The search system 300
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is configured to cutput final results 220 based on the received query wrapper 210, The
GUI 240 of the user device 200 displays the final results 220 including primary link(s)
260 and, if available, one or more secondary links 270. The primary result generation
module 310a receives a query wrapper 210 and generates primary results 222 based on
the query wrapper 210. The secondary result generation module 310b receives the
primary results 222 and generates secondary results 224 based on the data included in the
entity data store 420. In some implementations, the secondary result generation module
310b receives application state records 340 corresponding to the primary results 222, In
other imaplementations, the secondary result generation module 310b may receive the
application identifiers 342 corresponding to the primary results 222, In these examples,
the secondary result generation module 310b may utilize the application state identifiers
342 to retrieve the corresponding application state records from the search data store 330
The secondary result generation module 310b may utilize the data included in the
application state records 340 of the primary resulis 222 to identity corresponding entities
in the entity data store 420. In some examples, the primary result generation module
310a generates the primary results 222 based on the query wrapper 210 and the secondary
result generation module 310b generates secondary results 224 based on one or more
results of the primary results 222, The primary result generation module 310a
communicates with the search data store 330 to determine the primary results 222, while
the secondary result generation module 310b communicates with the search data store
330 and the entity data store 410 to determine the secondary results 224, The result
combination module 320 associates the secondary results 224 to one or more primary
results 222 to create the combined results of the final results 220 and outputs the final
results 220. Therefore, referring back to FIG. 1A, the search system 300 allows the GUI
240 of the user device 200 to display one or more primary user-selectable links 260
grouped under a header 250 that includes a name of an application 204a, where each one
of the primary links 260 is associated with the application 204a displayed in the header
250, and each one or more secondary user selectable links 270 is associated with one of
the primary user-selectable links 260. As it relates to FIG. 1C, the search system 300
allows the GUI 240 of the user device 200 to display one or more primary user-selectable

links 260 organized as cards inn any reasonable manner {(¢.g., based on the relevance of the
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application state associated with the primary link 260 to the search query 212), whereby
one or more secondary hinks 270 may be associated with one or more of the priraary hoks
260.

100644} FIGS. TA-2A show an example user device 200 in communication with the
search system 300. User devices 200 can be any computing devices that are capable of
providing queries 212 to the search system 300. User devices 200 include, but are not
himited to, mobile computing devices, such as laptops 2004, tablets 200b, smart phones
200c, and wearable computing devices 200d (e.g., headsets and/or watches). User
devices 200 may also include other computing devices having other form factors, such as
desktop computers 200e and computing devices in vehicles, gaming devices, televisions,
or other appliances (¢.g., networked home automation devices and home appliances).
0045} The user devices 200 may use a variety of different operating systems 228. In
examples where a user device 200 1s a mobile device, the user device 200 may run an
operating system 228 including, but not limited to, ANDROID® developed by Google
Inc., IOS® developed by Apple Inc., or WINDOWS PHONE® developed by Microsoft
Corporation. In an example where a user device 200 1s a laptop or desktop computing
device, the user device 200 may run an operating system 228 including, but not limited
to, MICROSOFT WINDOWS® by Microsoft Corporation, MAC OS® by Apple, Inc,, or
Linux. User devices 200 may also access the search system 300 while running operating
systems 228 other than those operating systems 228 described above, whether presently
available or developed in the future,

100646} A software application 204 may refer to computer software that, when
executed by a computing device, causes the computing device to perform a task. In some
examples, a software application 204 may be referred to as an "application," an "app,” or
a "program.” Example software applications 204 include, but are not limited to, word
processing applications, travel applications, reference applications, spreadsheet
applications, messaging applications, media streaming applications, social networking
applications, and games.

10047} Applications 204 can be executed on a variety of different user devices 200.
In some examples, a native application 204a may be instalied on a user device 200 prior

to a user 10 purchasing the user device 200. In other examples, the user 10 may
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download and install native applications 204a on the user device 200. Native
applications 204a can perform a variety of different actions for a user 10. For example, a
restaurant reservation application can make reservations for restaurants. As another
example, an internet media player application can stream media {e.g., a song or movie)
from the Internet. In some examples, a single native application 204a can perform more
than one action. For example, a restaurant reservation application may also allow a user
10 to retrieve information about a restaurant and read user reviews for the restaurant in
addition to making reservations. As ancther example, an internet media player
application may also allow a user 10 to perform searches for digital media, purchase
digital media, and generate media playlists.

10048} The user 10 may access the action{(s) of an application 204 on the user device
200 on which the application 204 is installed. Additionally or alternatively, the user 10
may access the action(s) of an application 204 via a remote computing device. In some
examples, ali of an application’s action(s} are included on the user device 200 on which
the application 204 is installed. These applications 204 may function without
communication with other computing devices (e.g., via the Internet). In additional
examples, an application 204 installed on a user device 200 may access information from
other remote computing devices during operation. For example, a weather application
installed on a user device 200 may access the iatest weather information via the Internet
and display the accessed weather information to the user 10 through the installed weather
application. In further examples, an application 204 (e.g., a web-browser application
204b) may be partially executed by the user device 200 and partially executed by a
remote computing device 300, For example, a web-browser application 204b may be an
application 204 that 1s executed, at least in part, by a web server and accessed by a web
browser of the user device 200. Example web applications 204b may include, but are not
limited to, web-based email, online auctions, and online retail sites.

10649} In general, the user device 200 may communicate with the search system 300
using any software application 204 that can transmit search quertes 212 to the search
system 300. In some examples, the user device 200 runs a native application 204a that 13
dedicated to interfacing with the search system 300, such as a native application 204a

dedicated to searches (e.g., a search application 216}, In some examples, the user device
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200 communicates with the search system 300 using a more general application 204, such
as a web-browser application 204b. Although the user device 200 may communicate
with the search system 300 using the native search application 216 and/or a web-browser
application 204b, the user device 200 may be described hereinafter as using the native
search application 216 to communicate with the search system 300. In some
implementations, the functionality attributed to the search application 216 may be
included as a searching component of a larger application 204 that has additional
functionality. For example, the functionality attributed to the search application 216 may
be included as part of a native application 204a or a web application 204b as a feature
that provides search capabilities.

16030} The user device 200 generates user selectable links 250, 260, 270, 570 based
on the received final results 220, Each user selectable link 250, 260, 270, 570 displayed
to the user 10 may include an access mechanism 202, The user 10 may select a user
selectable link 250, 260, 270, 570 on the user device 200 by interacting with the link 250,
260, 270, 570 (e.g., touching or clicking the link). In response to selection of a link 250,

260, 270

i

, 570, the user device 200 may launch a corresponding software application 204
{e.g., a native application 204a or a web-browser application 204b) referenced by the
access mechanism 202 and perform ove or more operations ndicated in the access
mechanism 202,

10051} Referring to FIGS. 1A-2B, in some implementations, the search system 300
includes primary and secondary result generation modules 310a, 310b, a resuit
combination module 320, and a search data store 330. The primary result generation
module 310a receives a query wrapper 210 and generates primary results 222 based on
data included in the search data store 330. In some implementations, the primary resuit
generation module 310a receives a query wrapper 210 from the user device 200 and
retrieves application state records 340 included in the search data store 330 based on data
included in the query wrapper 210, such as a search query 212, The application state
records 340 (FIGS. 4A and 4B) include one or more access mechanisms 202 that the user
device 200 can use to access different actions for a variety of different applications, such

as native applications 204a installed on the user device 200,
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16652} The primary result generation module 310a is configured to receive a query
wrapper 210 from the user device 200 via the network 120, A query wrapper 210 may
include a search query 212, which may include text, numbers, and/or symbols (e.g.,
punctuation) entered into the user device 200 by the user 10, A user 10 may enter a
search query 212 using a touchscreen keypad, a mechanical keypad, a speech-to-text
program, or other form of user input. In general, a search query 212 may be a request for
information retrieval (e.g., search results) from the search system 300, For example, a
search query 212 may be directed to retrieving a list 251 of links 260, 270 to application
actions or application states in examples where the search system 300 is configured to
generate a list 251 of access mechanisms 202 as final results 220, In some examples, the
user 10 enters a search query 212 into a search field 214 of the GUI 240 and the GUI 240
displays final results 220 (via the search application 216} as the user 10 is inputting the
text. In other examples, the user 10 selects a search button 215 to trigger the search
system 300 to execute the search.

0053} The query wrapper 210 may include additional data along with the search
query 212, For exaruple, the query wrapper 210 may include geo-location data 206 that
indicates the location of the user device 200, such as latitude and longitude coordinates.
The user device 200 may include a global positioning systermn {GPS) receiver that
generates the geo-location data 206 transmitted in the query wrapper 210. The query
wrapper 210 may also include an IP address 209, which the primary result generation
module 310a may use to determine the location of the user device 200, In some
examples, the query wrapper 210 may also include additional data, including, but not
fimited to, platform data 208 (e.g., version of the operating system 228, device type, and
web-browser version), an identity of a user 10 of the user device 200 {e.g., a username},
partner specific data, and other data.

{6054} The search system 300 can use the search query 212 and the additional data
included in the query wrapper 210 to generate the final results 220. For example, the
search system 300 can determine a postal code or a geo-location of the user device 200,
which the primary result generation module 310a can use along with the search query 212
to generate the primary results 222, In addition, the secondary result generation module

310b may use the geo-location of the user device 200 with the primary results 222 to
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generate the secondary results 224, Also, the result combination module 320 may use the
geo-~location with the primary and secondary results 222, 224 to generate the final results
220, In some implementations, the primary result generation module 310a detects a
location (e.g., a postal address, street name, city name, etc.) specified in the search query
212 (i.e., a query-specified location). In these implementations, the primary result
generation module 310a can use the query-specified location along with the search query
212 to generate the final results 220.

[B055] The primary result generation module 310a retrieves application state records
340 included in the search data store 330 based on the received query wrapper 210 {e.g.,
based on the search query 212 and the geo-location data 206). In some implementations,
the primary result generation module 3 10a generates result scores 226 for application
state records 340 identified during the search. The result score 226 associated with an
application state record 340 may indicate the relevance of the application state record 340
to the search query 212, A higher result score 226 may indicate that the application state
record 340 is more relevant to the search query 212, The primary result generation
module 3 10a may retrieve access mechanisms 202 from the scored application state
records 340. The primary result generation module 310a outputs a result score 226 along
with an access mechanisro 202 retrieved from a scored application state record 340 0
order to indicate the rank of the access mechanism 202 among other outputied access
mechanisms 202,

0056} The secondary result generation module 310b is in communication with the
search data store 330 and the entity data store 420. The secondary result generation
module 310b receives a primary result 222 and generates secondary results 224 based on
the received primary result 222, more specifically, based on the entities 431 and actions
of the primary results 222, In some implementations, the secondary result generation
module 310b receives one or more primary results 222 from the primary result generation
module 310a and finds entity records 430 included in the entity data store 420 based on
the one or more primary results 222, where each primary result 222 may be associated
with an entity 431 of an application state.

(6057} The entity system 400 includes an entity record generation module 410 and an

entity data store 420 (e.g., non-transitory memory ). The entity data store 420 stores
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entity records 430, each associated with an entity 431, An entity 431 may referto a
person, place, or thing. For example, an entity 431 may refer to a business, a product, a
service, a piece of media content, a political organization/figure, a public figure, a
destination, or another suitable item of commerce that may be advertised in connection
with an application 204, An application state (e.g., accessed via an access mechanism
202) may perform actions related to an entity 431, With respect to the GUIs illustrated
by FIGS. 1A and 1C, the application state of the Meal Review Application indicated by
the primary user-selectable links 260ac is assoctated with the entity “Diner 3.7 In a more
specific example, the entity “Diner 37 of FIGS. 1A and 1C could be a restaurant, such as
CHIPOTLE MEXICAN GRILLO. In this example, the Meal Review Application could
be an application that provides reviews of restaurants, such as YELP® {(developed by
Yelp, Inc.). As such, the primary selectable link 260ac shown in FIGS. 1A and 1C may
correspond 1o a state of the YELP® review application that provides a review of the
restaurant CHIPOTLE MEXICAN GRILLC.

10058} The entity record generation module 410 generates entity records 430 (FIGS.
4A-4B) from the data sources 130 based on an entity 431 associated with a specific
application state. Each entity record 430 may include data related to an entity 431, In
some examples, an entity 431 is included in more than one application state. Referring
back to the example of FIG. 1A, both the “Meal Review App’ and the “Food Delivery
App’ may display different links 260, 260aa, 260ba, each relating to the same restaurant
or entity 431 {e.g., MCDONALD SO Restaurant), but having different application states
or different application access mechanisms 202, Thus, an entity 431 may be included in
different application states or application access mechanisms 202, In this example, the
“MCDONALD’ SO Restaurant” entity 431 can be associated with a first application state
from a first application (i.e, "‘Meal Review Application’) and a second application state
from the second application (i.e, ‘Food Delivery Application’}.

1080659} In some implementations, an action ontology may be stored by the search
system 300 and entity system 400 in the form of a list of actions corresponding to
application states. The search system 300 and the entity system 400 can use the action
ontology 10 assign actions to their respective records {e.g., application state records 340

and entity records 430). For example, the search system 300 may include one or more
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modules (not shown) that can assign actions to application state records 340. As another
example, the entity systern 400 may utilize the entity record generation module 410
and/or one or more modules {not shown) to assign actions to entity records. The action
ontology may be defined by a system operator. In some examples, the system operator
can create an action ontology specific to the search system 300 and entity system 400. In
other examples, the system operator may select actions from an existing ontology such as
one provided by schema.org (maintained by Google, Inc,, Yahoo, Inc., Microsoft
Corporation, and Yandex). In this way, actions may be assigned to application states
manually and/or automatically.

160660} In some examples, application states may be marked up (e.g, tagged) with
actions by third parties {e.g, application and/or website owners/developers other than
those that operate the search system 300 and the entity system 400). In these examples,
the search system 300 and the entity system 400 can utilize the marked up actions to
assign actions to application states. In other examples, the system operator may assign
actions to application states and web pages at the application and domain level,
respectively. For example, a food review application may be assigned the action “read
review.” The search system 300 and entity system 400 may then assign the application-
tevel action “read reviews” across every state of the food review application
automatically. In a different example, the system operator may assign actions to
application states and web pages individually (e.g. a sample size of different
states/pages). The search system 300 and entity system 400 can then assign actions to
similar states in the application/website. For example, the system operator can manually
assign the action “read review” {o a state/page and replicate this assignment across other
states/pages at the same level in the application/website {e.g., all states/pages related to
reading reviews). More specifically, it the action related to the manually-assigned
state/page relates to reading reviews about restaurants, any other states also related to
reading reviews about restaurants will automatically be assigned the same action as the
manually-assigned state/page. As another specific example, if a state/page of a movie
database application/wehsite relates to specific movie information, that state/page can be
assigned the action “read movie information” manually by the system operator. The

search system 300 and entity systermn 400 may then apply the action “read movie
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information” across the rest of the states/pages of the movie database application/website
that allow a user to view information related to a specific movie.

6061} Example actions may include, but are not limited to: Navigate to a location,
Find transportation to a location, Provide restaurant information, Order food from a
restaurant, Provide food photos, Show menu, Find a business, Provide reviews of
business, Provide tood recipes, Send message, Check stocks, Check weather, Check
sports scores, Play music, Play movie, Listen to radio station{s), Record video, Provide
discount.

10662} In some exaroples, one or more primary user-selectable links 260 may be
associated with a header 250 that includes an application name {e.g., “Meal Review
Application”) and may each perform the same action. In the example provided by FIG.
1A, the primary user-selectable links 260 associated with the header 250 for the Meal
Review Application provide the action “read reviews” for Diner 1, Diner 2, and Diner 3,
respectively. Thus, the different states for each of the restaurants of the application
included in the header 250 may be assigned the same action: “read review”. In
implementations that do not utilize a header 250 {e.g., FIG. 1C), each individual primary
user-selectable link 260 corresponding to a final result 220 may be rendered and
displayed as a card in a SERP. In these examples, each card may represent an application
state and thereby be associated with an entity and one or more actions. In some
implementations, the cards may represent organic search results ranked based on the
relevance of their underlying application state to the search query 212, Accordingly,
more than one card may correspond to the same application if a single application is
associated with the most relevant application states.

160663} Referring back to FIG. 2B, the secondary result generation module 310b
recetves a primary result 222 (e.g., an application state 1D, an application access
mechanism 202, and/or an application state record 340 corresponding to the application
state of the primary result 222} from the primary result generation module 310a and
tdentifies one or more actions associated with the primary result 222 {(e.g., using the
application state records 340). The primary result 222 1s also associated with an entity
431 {e.g., business, product, service, media content, political organization/figure, public

figure, and destination). The secondary result generation module 310b generates
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secondary results 224 by identifying application states corresponding to the same entity
as the primary result and different actions thao the primary action(s) (i.¢, the action{s})
associated with the primary result received by the secondary result generation module
310b). The secondary result generation module 310b outputs the secondary results 224 to
the result combination module 320.

10064} In a more specitic example, the secondary result generation module 310b may
recetve a primary result 222 {e.g., an application access mechanism 202 or application
state 1D 342} corresponding to an application state of the Meal Review Application
associated with “Diner 1,7 such as 13 depicted by FIGS. 1A and 1C with respect to the
primary link 260aa. For ease of explanation, “Diner 17 may represent a restaurant such
as THE FRENCH LAUNDRY®. In this example, the secondary result generation
module 310b accesses the search data store 330 to retrieve the application state record
340 corresponding to the primary result 222. The secondary result generation module
310b uses the application state record 340 to determine that the primary result 222 13
associated with the action “review business.” The secondary result generation module
310b can further determine, based on the application state record 340, that the primary
result 222 is associated with the entity THE FRENCH LAUNDRY®. Using this
information, the secondary result generation module 310b retrieves the entity record 430
for the entity THE FRENCH LAUNDRY® from the entity data store 420, The
secondary result generation module 310b extracts access mechanisms 202 from the entity
actions 440 of the entity record 430 that execute actions other than “read review,” such as
“make restaurant reservations” or “get a cab.” These access mechanisms 202 can cause a
user device 200 to execute an application state that performs an action not supported by
the Meal Review Application; these access mechanisms 202 execute application states
that allow a user to make a reservation at THE FRENCH LAUNDRY® or get a cab to
“THE FRENCH LAUNDRY®, respectively. In this way, the secondary result generation
moduie 310b retrieves access mechanisms 202 for application states associated with the
same entity but different actions than the primary result 222, The secondary result
generation module 310b transmits the extracted access mechanisms 202 (i e., secondary

resulis 224} to the result combination module 320,
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0065} Referring back to FIG. 1A, the primary result generation module 310a
recetves a search query 212 from the user device 200 and retrieves application state
records 340 from the search data store 330, An application state record 340 may be
associated with the Meal Review Application 204 displayed in a first header 250a, and
another application state record 340 may be associated with the Food Delivery
Application 204 displayed on a second header 250b. As shown, only two applications
204 associated with application state records 340 are displayed; however, more or fewer
applications 204 associated with application state records 340 may be displayed. The
secondary result generation module 310b deterroines an entity 431 and an action
associated with each of the application state records 340, and determines the secondary
results 224 based on the entity 431 and the action(s) associated with each of the
application state records 340, respectively. In this case, for the Meal Review
Application, the action is “read review” and the entity 431 is any one of “Diner 1,7
“Dhner 2,7 or “Diner 3.7 Thus, the secondary results 224 may not include any “read
review” actions, since the secondary results 224 include a different action than the
primary resuits 222, Although FIG. 1A depicts an example where each application state
record 340 of the Meal Review Application is assigned the same action (e.g., “read
review”), in other examples each application state record 340 of a particular application
may be assigned a different action.

10066} Returning to FIG. 2B, the result combination module 320 receives primary
results 222 from the primary result generation module 3103, secondary results 224 from
the secondary result generation module 310b, and advertisement results 522 from the
advertisement module 510. The result combination module 320 associates the secondary
results 224 and/or advertisement results 522 with their corresponding primary results 222
to generate the combined results of the final results 220, The result combination module
320 transmits final results 220 including a list of access mechanisms 202 to the user
device 200 that generated the query wrapper 210. The result combination module 320
communicates with the search data store 330 to retrieve application access mechanisms
202 from the primary application state records 340 of the primary results 222 and from
the secondary application state records 340 of the secondary results 224, The result

combination module 320 may additionally communicate with the search data store 330 to
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retrieve application access mechanisms 202 from the application state records 340
corresponding to the advertisernent results 522, In some implementations, the
advertisement module 522 may include the application access mechanisms 202
corresponding to the applications of the advertisement results 522 in the advertised link
data 572, The result combination module 320 includes primary and secondary link data
262, 272 as well as advertised link data 572 (e g, retrieved from the data store 330 or the
advertisement system 500} in the final results 220 before transmitting the final results 220
to the requesting user device 200.

18667} The result combination module 320 may be configured to select which of the
primary links 260 will include secondary links 270. The result combination module 320
may make this determination in a variety of ways. In one example, the result
combination module 320 may include secondary links 270 in each of the primary links.
In another example, the result combination module 320 may use the result scores
generated by the primary result generation module 310a to determine which of the
corresponding primary links 260 will include secondary links 270. In these examples, the
result combination module 320 may select the priroary hinks 260 correspounding to
primary resuits 222 with the N-highest result scores, where N represents an integer
greater than zero. In some examples, the result combination module 320 may generate its
own scores for the primary links 260 based on any number of criteria, such as the
popularity of the primary links” underlying application state, and select the primary links
260 based on the scores {e.g., select the N highest scores).

6068} The result combination module 320 determines which secondary results 224
to inchude in the selected primary results 222, In some examples, the result combination
module 320 may be configured to associate a threshold or maximum number of
secondary results 224 with a selected primary result 222, For example, in scenarios
where the result combination module 320 receives more secondary results 224 than can
be rendered and displayed as secondary links 270 with a single primary link 260, the
result combination module 320 may associate a pre-defined or dynamically-generated
number of secondary results 224 (e.g., three secondary results) with the selected primary
result 224. In another example, the result combination module 320 may utilize the

application state records 340 corresponding to the secondary results 224 to generate result
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scores indicating the relevance of the secondary results 224 to the search query 212, In
yet another example, the result combination module 320 may uvtilize the application state
records 340 to generate a result score that represents the relative popularity of the
secondary results 224, In the examples utilizing a result score, the result combination
moduie 320 may select the secondary results 224 corresponding to the N-highest result
scores. The result combination module 320 may utilize any suitable scoring algorithm to
determine the result scores associated with each secondary result 224, As a non-limiting
example, the result combination module 320 may utilize a scoring algorithm such as the
one described with respect to FIG. 8 below. In a different example, the result
combination module 320 may select secondary results 224 based on specific properties of
the actions and/or entities of a selected primary result 222, In other words, a particular
type of primary result 222 may trigger the selection of a specific type secondary result
224. For example, if a selected primary result 222 is associated with an entity that
corresponds to a geo-focation, the result combination module 320 may include at least
one secondary result 224, if available, that provides the “navigate” action. In anocther
sumilar example, if a selected primary result 222 is associated with the action “view
menu,” the result combination module 320 may include at least one secondary result 224,
if avatlable, that provides the “make reservation” action. In a different example, the
result combination module 320 may select secondary results 224 based on the likelihood
that a combined result will be clicked on or interacted with by a user. For example, the
search system 300 may receive usage data provided by a user device 200 upon a user’s 10
consent. In this example, the result combination module 320 may utilize the usage data
to determine a percentage indicating the likelihood that a user will click on a particular
secondary result 224 that is part of a combined result. The result combination module
320 may then select secondary results 224 based on the percentage (e.g, the secondary
results 224 associated with the N-highest percentages). In yet another example, the result
combination module 320 may select secondary results 224 randomly.

10669} The result combination module 320 can include advertised secondary links
570 in a combined result based on the contents of the advertisement results 522, The
result combination module 320 transmits an advertisement request 512 to the

advertisement systern 500. The advertisement system 500 generates advertiserment



16

20

28

30

WO 2016/100777 PCT/US2015/066593

results 522 based on the advertisement reguest 512 and data included in the
advertisernent record data store 520 {e.g., advertisement records 530 of FIG. 10B). The
advertisement system 500 transmits the advertisement results S22 to the result
combination module 320

10070} The result combination module 320 may generate the advertisement request in
a variety of different ways. In some implementations, the result combination module 320
generates an advertisement request 512 based on a primary result 222 (e.g., a primary
result that is selected to become a combined result). In these implementations, the result
combination module 320 can include the action and entity of the primary result 222 (e.g.,
a primary entity-action pair) in the advertisement request 512. The result combination
module 320 may include one or more advertisement results 522 in a combined result
regardless of whether the combined result includes any additional secondary results 224
For example, the result combination module 320 may make an advertisement request 512
for an advertisement result 522 even if the combined result does not include additional
secondary results 224,

10071} In some implementations, the result combination module 320 may generate an
advertisement request 512 based on both the primary result 222 and the secondary results
224 that may be included in the corobined result. For exarmple, the result combination
module 320 may identify a set of secondary results 224 and then generate an
advertisement request 512 including the actions and entity associated with one or more of
the identified secondary results 224 (e.g., secondary entity-action pairs). In some
implementations, the result combination module 320 can include any other data that the
advertisement system 500 can utilize to generate advertisement results 522, For example,
the result combination module 320 can include a maximum number of advertisements
540 requested. Additionally or altemnatively, the result combination module 320 can
include data from the application state records 340 of the primary and secondary results
222,224 such as application access mechanisms 202, application state IDs 342,
application state information 344, or any other suitable data.

10072} FIG. 2B illustrates an example advertisement system 500 that includes an
advertisement module 510, an advertisement record generation module 550, and an

advertisement data store 520. The advertisement system S00 receives an advertisement
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request 512 from the search system 300 and returns advertisement results 522, The
advertisement record generation module 550 generates advertisement records 530 based
on advertisement campaigns which are created and updated by advertisers (e.g., a
developer of an application, an owner of an application, and/or a third party hired to
advertise an application/entity}. The advertisement module 510 generates advertisement
results 522 based on the advertisement request 512, For example, the advertisement
module 510 may retrieve advertisement records 530 from the advertisement data store
520 based on the advertisement request 512 and then generate advertisement results 522
based on advertisement request 512 and the retrieved advertisement records 530,

16673} The advertisement record generation module 550 communicates with
advertiser devices 50 (e.g., FIG. 1B} via an advertisement campaign manager (FIG. 1E).
The advertisement system 500 (e.g., the advertisement record generation module S50)
may provide the advertisement campaign manager to the advertiser devices 50. The
advertiser devices 50 can use the advertisement campaign manager {0 generate
advertisement records 530 that are stored in the advertisement data store 520.

16674} FIG. 1E iHlustrates an example campaign roanager appearing on an advertiser
device 50. The input fields and appearance of the campaign manager illustrated by FIG.
1E 1s for example purposes only. It is conternplated that a campaign manager may
include additional or alternative fields than those illustrated in FIG. 1E. Accordingly, it
is contemplated that other suitable input fields and/or other GUI elements may be
included in the campaign manager of FIG. 1E.

16675} The advertisement record generation module 550 generates an advertisement
campaign manager that can be rendered and displayed as a GUI(FIG. 1E}on an
advertiser device 50, An advertiser 20 can use an advertiser device 50 {e.g., a computing
device connected to the Tuternet) to provide settings, preferences, and any other suitable
details pertaining to the manner in which advertisements 540 associated with the
advertiser’s application should be displayed. In some implementations, the advertisement
record generation module 550 may provide data to an advertiser device 50 {e.g., via the
Internet) that the advertiser device 50 may utilize to render a GUI for the advertisement
campaign manager. In some tmplementations, the advertisement system 500 may

provide an application for installation on an advertiser device 50. In these
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implementations, the application may be configured to render a GUI for the
advertisernent campaign manager and to communicate with the advertisement systern
500. The advertisement record generation module 550 may generate advertisement
records 530 based on the settings, preferences, and other details input into the
advertisement campaign manager by the advertiser. Advertisement records may refer to
any suitable data structures that the advertisement record generation module 550 may
generate based on the data received from the advertisers via the campaign manager. Tn
response to a recetved advertisement request 512, the advertisement module 512 can
retrieve advertisernent records 530 and utilize the advertisement records 530 to generate
advertisement results 522.

10076} FIGS. 10B and 10C illustrate an example advertisement record 530. An
advertisement record 530 may inchade a variety of different tvpes of data related to an
advertisement 540. An advertisement record 530 may include data that uniquely
tdentifies the advertisement record S30. For example, the advertisement record 530 may
include an advertisement name and/or advertisement identifier 532 (i e, “advertisement
1D7) that identifies the advertisernent record 530 among the different advertisement
records 530 in the advertisement data store 530.

18677} An advertisement record 530 may also include advertisement content 534,
Advertisement content 534 may include data used by the advertisement system 500 to
generate advertisement results 522, For example, advertisement content 534 may include
text associated with the underlying application/link of a potential advertisement, such as a
name of the developer of the underlying application. The advertiserment content 534 may
also include images (e g., images to be displayed in the secondary links), such as an
application icon {e.g., an icon for the UBER® application of FIG. 1D). An application
icon may be an image that represents the application. An image may also include
screenshots or previews of the underlying application/state. The advertisement content
534 may also include links to locations from which the underlying application may be
downloaded. For example, the advertisement content 534 may include hyperlinks to one
or more digital distribution platforms from which the underlying application may be

downloaded.
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16678} An advertisement record 530 may include advertisement parameters 5306.
Advertisement parameters 336 may define budgets associated with advertising, timing
parameters associated with advertising (e.g., start and stop dates), and a variety of
different types of targeting parameters. A targeting parameter may refer to a condition
that should be satisfied before the advertisement system generates an advertisement.
Example types of targeting parameters may include, but are not limited to, a “black list”
targeting parameter (e.g., a list of applications with which an advertisement 540 should
not appear), @ “white list” targeting parameter {(e.g., a list of the only applications with
which an advertisement 540 should appear), entity targeting parameters {e.g., a list of
entity names or entity categories of a primary result}, action parameters {(e.g., a list of
actions of a primary result).

6079} An advertiser 20 may use an advertiser device 50 to input data using a
campaign manager that corresponds to the fields of an advertisement record 530, In this
way, an advertiser 20 can provide data about their advertised application that the
advertisement system 500 may use to populate the advertisement content 534 and
advertisernent parameters 536 of an advertisement record 530

6080} In some implementations, an advertiser 20 may utilize an advertisement
campaign manager to specify advertisement parameters 536 such as entity names, entity
categories, or actions of a primary result 222 that trigger the inclusion of the advertiser’s
advertised secondary link 570 in a combined result (1.¢,, targeting parameters). For
example, an advertiser 20 may create an advertisement campaign corresponding to a
restaurant review application. In this example, the advertiser 20 may identify
CHIPOTLE® as an entity that triggers the inclusion of the advertiser’s advertised
secondary link 570. Additionally or alternatively, the advertiser 20 may identify
“restaurant” as the entity category that triggers the inclusion of their advertised secondary
link 570. In this way, an advertiser 20 can broaden the scope of entities that trigger the
inclusion of the advertiser’s advertised secondary link 570 in a combined result.
Continuing this example with respect to actions, the advertiser 20 may identify the action
“order food for delivery” as an advertisement parameter 536 that triggers the inclusion of

the advertiser’s advertised secondary link 570,
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10081} In some implementations, an advertiser 20 can use an advertisement campaign
managert to provide targeting pararaeters in the form of a list of applications with which
the advertiser’s advertised secondary links S70 should not appear (e.g, a “black list”}.
For example, an advertiser 20 may indicate that the advertiser’s advertised secondary link
570 may not appear in a combined result if the primary result 222 is associated with a
competing software application. Additionally or alternatively, an advertiser 20 can
indicate a list of applications that the advertiser’s advertised secondary links 570 should
appear in {(e.g., a “white list”). For example, an advertiser 20 may indicate that their
advertised secondary tinks 570 may only appear in a combined result if the primary result
222 1s associated a partner application of the advertiser 20 (e.g., a different application
developed, maintained, or advertised for by the same advertiser).

{0082} In some implementations, an advertiser 20 may utilize a campaign manager 1o
spectty individual application states of the advertiser’s application to advertise. In other
implementations, an advertiser 20 may allow the advertisement system 500 and/or the
search system 300 to determine the best application state to advertise (e.g., basedon a
relevance score, discussed herein). For an example, an advertiser 20 of the
OPENTABLE® application may indicate to the advertisement system 500 that it may
only generate advertisements for application states of the OPENTABLE® application
that allow a user to make reservations at a restaurant. In another example, an advertiser
20 of the IMDB® application may indicate to the advertisement system that it may
generate advertisements 540 for any of the application states of the IMDB® application.
{0083} In some implementations, an advertiser 20 may utilize a campaign manager
provided by the advertisement record generation module S50 to specify other
advertisement parameters 536 such as a bid price 538 and a payment model. In one
example, an advertiser 20 can opt for a cost-per-irapression {(CPM) payment model,
whereby the advertiser 20 pays the specified bid price 538 whenever the advertiser’s
advertised secondary tink 570 15 displayed. o another example, an advertiser 20 can opt
for a cost-per-click (CPC) pavment model, whereby the advertiser 20 pays the specified
bid price 538 whenever the advertiser’s advertised secondary link 570 1s clicked on. In
another example, an advertiser 20 can opt for a cost-per-action ({CPA) payment model,

whereby the advertiser 20 pays the specified bid price 538 whenever a user engages with
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the advertiser’s advertised secondary link 570 1n a specific way {e.g., a user completes a
transaction or 1nstalls an application the user was led to by the advertised secondary hink
570).

10684} In some implementations, an advertiser 20 may utilize a campaign manager to
provide a plurality of additional targeting parameters. For example, the advertiser 20
may specify a geographic area in which the advertisement 540 should appear, a time of
day that the advertisement 540 should appear, and/or physical conditions in which the
advertisement 540 should appear {e.g., when device movement indicates that the user is
in a vehicle). Additional examples of targeting parameters include, but are not limited to,
user demographics of the users to whom the advertisement 540 should appear, a device
plattorm of the devices on which the advertisernent 540 should appear, an installation
status of an application for which the advertisement 540 should appear, and any other
suitable parameters related to the underlying application of the advertiser’s advertised
secondary link 570.

10085} An advertiser 20 may also use a campaign manager to provide data
corresponding to the advertisement content 534 of an advertisement record 530, For
example, the advertiser 20 may provide an application name, an image of an application
logo or other images related to an application, access mechanisms or uniform resource
locators to an application, text describing the application, or any other suitable
information related to the advertised application. In some implementations, the campaign
manager provided by the advertisement record generation module 550 may provide
preview functionality that illustrates an example of how the advertised secondary hinks
570 will be displaved based on the available advertisement content 534.

10086} In some implementations, an application developer or third party associated
with a software application of a primary result 222 may iuteract with the advertisement
systen 500 via a campaign manager to specify advertised secondary links 570 that are
allowed or not allowed to be included alongside primary links 260 corresponding to their
application. For example, an application developer may not want to include advertised
secondary links 570 to certain competing applications. A primary link developer and/or
third party advertiser 20 for a primary link may specity {(e.g., via a campaign manager)

several other settings and preferences with regard to advertisements 540 displayed with
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their primary link(s). For example, a primary link advertiser 20 and/or developer may
specify a list of actions, a maximum number of allowed advertisements 540, the position
of advertisements 540 (e.g., a location with respect to the primary link an advertisement
540 1s allowed to appear), a minimum expected revenue of the advertisements 540, a
minimum relevance or popularity of the advertisements 540, and other settings or
preferences. The advertisement 540 system may take into account both the primary and
secondary application developers’ (i.e., advertisers, developers, or other parties
associated with a primary or secondary link) preferences in cases where a primary
application developer specifies preferences and/or settings.

10087} In some implementations, a revenue sharing system (not shown} can be
included in the environment 100 and communicate with the search system 300, the entity
system 400, and the advertisement system S00. The revenue sharing system may be
configured to manage the sharing of revenue resulting from displaying advertised
secondary links 570. The revenue sharing system may incentivize developers to develop
and intertwine related actions. For example, IMDB® is an application that provides
movie information and MovieFone™ is an application that allows users to buy movie
tickets. A user 10 searching for a movie may be presented with a primary link 260 to a
state of the IMDB® application. In the combined result for the IMDB® application,
there may appear an advertised secondary link 570 to the MovieFone™ application. In
this example, if the user buys tickets using the MovieFone™ application, the revenue
system may split the revenue generated based on an agreement between the advertisers of
the IMDB® and MovieFone™ applications.

100688} The result combination module 320 may be configured to select how and
where (e.g., a location within a combined result) a primary result 222 will include one or
more advertisement results 522, In some implernentations, the result combination
module 320 can generate an advertisement request 512 including the entity and action of
a primary result 222 and a number of requested advertisement results 522, In these
examples, the result combination module 320 can reserve space in a combined result for
the specified number of advertisement results 522, For example, with respect to FIG. 1D,
the displaved combined result contains two advertised secondary links 570 and a non-

advertised secondary link 270, In this example, the result combination module 320
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reserves two spaces in the combined result for the requested advertised results 522, In
this manner, the result combination module 320 provides advertisers opportunities to
display their applications in situations where they may not otherwise appear. For
example, search systemn 300 may select other, non-advertised secondary links 270 based
on other factors such as relevance or popularity. More specifically, in this example, there
may be N secondary links 270, several of which may be more popular or relevant than a
particular advertisement result 522, In this case, the opportunity for advertisement 540
may cause the advertisement result 522 to be placed in a combined result where a more
relevant or popular link would otherwise appear. This technique additionally allows
advertisers to display their advertisements 540 in prime locations of a combined result.
For example, in FIG. 1D the advertised links 570 are displayed in the first two spaces of
the combined result.

106289} In other implementations, the result combination module 320 can generate an
advertisement request 512 including the entity and action of a primary result 222 and data
related to a set of secondary results 522 (e.g, application state IDs, entities, actions, and
any other information related to a set of secondary results 224). In these examples, the
result combination module 320 may utilize received advertisement results 522 to
determine whether any of the secondary results 224 in the set present advertisement
opportunities. In other words, the advertisement results 522 may indicate to the result
combination module 320 that one or more of the secondary results 224 in the set are
assoctated with an advertisement campaign {e.g., the underlying application appears in an
advertisement record 530). In these examples, the result combination module 320 may
generate a combined result including the subset of secondary results 224 associated with
an advertisement campaign. In this way, the result combination module 320 may
prioritize the secondary results 224 capable of generating revenue. For example,
returning to FIG. 1D, the result combination module 320 includes data with respect to
several secondary results 224 in the advertisernent request 512, The advertisement
results 522 indicate to the result combination module 312 that the secondary results 224
in the set associated with the UBER® application and a couponing application should be
included in the combined result because they present advertising opportunities. Based on

this indication, the result combination module 320 includes both of the advertised
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secondary results 224 over other secondary results 224 {e.g., those that are not associated
with an advertisernent campaign) in the combined result.

8G90} The advertisement module 510 receives an advertisement request 512 from
the result combination module 320, identifies advertisement records 530 based on the
advertisement request 512, and transmits advertisement results 522 based on the

o]
3

identified advertisement records 530, In some implementations, the advertisement
request S12 received by the advertisement module 510 may indicate an entity and action
associated with a primary result 522 In these implementations, the advertisement
module 510 1dentifies advertisement records 530 associated with the same entity and
different action than the entity and action of the advertisement request 512, The
advertisement module 510 can utilize any suitable technique to identify advertisement
records 530 in the advertisement data store 520 that satisfy the advertisement request 512,
For example, the advertisement module 510 can identify potential advertised secondary
finks 570 based on text matches between terms of the advertised secondary links” 570
corresponding advertisement records 530 and the terms of the advertisement request 512.
In some examples, the advertisement module 510 may identify more advertisernent
records 530 capable of satisfying the advertisement request 512 than are requested by the
advertisement request 512, For example, the advertisement request 512 roay request one
advertisement, but the advertisement generation module 510 may identify ten potential
advertisements 540. In this example, the advertisement module 510 can select which
advertisement records 530 the advertisement results 522 will be based on using
techniques described herein.

18691} As described herein, in some cases, the advertisement module 510 may
identify multiple potential advertisements 540 in response to the advertisement request
512, U the number of potential advertisements 540 is greater than will be inserted into
the search results, the advertisement module 510 may select a subset of the potential
advertisements 540 {¢.g., advertisement records) to use to generate advertisement results
522

10092} The advertisement module 510 can select between multiple potential
advertisement records using a variety of techniques. In one example, the advertisement

module 510 can select advertisement records 530 based on the hikelihood that a user will
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click on an advertisement record’s 530 corresponding advertised secondary link 570. In
these examples, the advertisement module 510 can determine a percentage likelihood that
a user will click on an advertised link 570 based on user usage data (e.g., user analytics).
The advertisement module 510 can select the application records 530 corresponding to
the N-highest percentages, where N may be a number of advertisements selected for
display in the search resulis {e.g , indicated by the application request 512}

16693} In another example, the advertisement module 510 can select advertisement
records 530 based on an amount to be paid in exchange for displaying a potential
advertisement 540. In these examples, the advertisement module 510 can select the
advertisement record 530 specifving the highest bid price 538. In another example, the
advertisement module 510 can select advertisement records 530 based on a calculation of
the expected revenue from displaying an advertised secondary link 570, In these
examples, the advertisement module 510 can calculate expected revenue based on the bid
price 538, payment model, and other information indicated by the corresponding
advertisement record 530. In these examples, the advertisement module 510 can select
the advertisement records S30 with the N-largest expected revenues. For example, if a
particular advertisement record 530 indicates a cost-per-click (CPC}) payment model, the
advertisement module 510 can calculate expected revenue by multiplying the percentage
likelthood a user will click on the corresponding advertised secondary links 570 with the
bid price 538 indicated by the advertisement records 530 and select the advertiserment
record 530 with the largest expected revenue. In a more specific example, the
advertisement module 510 may select a first advertisement record 530 indicating a bid
price 538 of one cent ($0.01) over a second advertisement record 530 indicating a bid
price 538 of two cents ($0.02) if the first advertisement record 530 is five times more
likely to be clicked on by a user. Similarly, in this example, the advertisement module
510 may select the first advertisement record 530 if it is much more relevant than the
second advertisement record 530 as indicated by its corresponding relevance score
(discussed below). Any of the techniques for selecting between advertisement records
530 discussed herein may be combined or used together as part of the advertisement

record 530 selection process.
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10694} In some examples, the advertisement module 510 may generate relevance
scores for the advertisement records 530 of the potential advertised secondary links 570
that indicate the relevance of the underlying applications to the search guery 212. For
example, the advertisement module 510 performs text matching between terms of the
advertisement records 530 and terms of the search query 212, In this example, the
advertisement module 510 may assign higher relevance scores to advertisement records
530 with a higher concentration of text matches. Stnularly, the advertisement module
510 may assign lower relevance scores to advertisement records 510 with a low
concentration of text matches. In other examples, the advertisement module S10 may
retrieve or generate popularity scores indicating the popularity of the potential advertised
secondary links’ 570 underlying application states. In examples where the advertiserment
module 510 generates or determines a score {e.g., a relevance score or a popularity
score}, the advertisement module 510 may select the advertisement records 530
corresponding to N-highest scores, where N is a number of advertisements indicated by
the application request 512

[6095] The advertisement module 510 generates advertisement results 522 based on
the selected advertisement records 530 {e.g., selected advertisement records 530 from a
group of potential advertisement records 530). In some cases, such as in the case where
the result combination module 320 reserves space for an advertisement 540, the
advertiserment module 510 may provide link data 572 such as text, images, or any other
information in the advertisement results 522, For example, the advertisement module
510 can extract information (e.g., advertised secondary link data 572) from the
advertisement records 530 that the result combination module 320 can utilize to generate
advertised secondary links 570. In a specific example related to FIG. 1D, the
advertisement module 510 provides link data 572 related to the UBER® application that
allows the user device 200 to render and display the UBER® icon in a SERP. In other
examples, such as in the case where the result combination module 320 transmits data
related to several secondary results 222, the advertisement module 510 may only include
data indicating which of the several secondary results 224 present advertisement
opportunities. In these examples, the advertisement results 522 may include an

application state identifier 342, an application name, or other information that the result
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combination module 320 can utilize to locate a corresponding application state record
340 in the search data store 330 or to identify a secondary result 224 from other
secondary results 224, In another specific example related to FIG. 1D, the second
advertised secondary link 570 representing a couponing application corresponds to a
secondary result 224, The advertisement module 510 may inchade the application state
1D 342 of the couponing application in the advertisernent results 522 to indicate that its
corresponding secondary result 224 presents an advertisernent opportunity. In this
example, the result combination module 320 uses the application state ID 342 in the
advertisement results 522 to retrieve hink secondary link data 272 and may then append
data (e.g., text) to the secondary link data 272 to indicate that the link corresponds to an
advertiserment. As shown by FIG. 1D, the user device 200 may then utilize the modified
secondary link data 272 to display the secondary link 270 as an advertised secondary link
570. In some implementations, advertised secondary hinks 570 may be dynamically
generated. In these examples, advertised secondary link data 572 may be updated based
on data included in the advertisement request 512 or the search query 212 (e g, geo-
location data). In other implementations, advertised secondary link data 572 may be
static or use default values (e.g., when corresponding data values are not provided by the
search system 300).

100696} Returning to FIG. 2B, the primary and secondary result generation modules
310a, 310b may also include additional data in their respective results 222, 224, The
result combination module 320 may transmit the additional data to the user device 200 to
be used to help render and display user-selectable links 250, For example, the primary
result generation module 310a may transmit data {(e.g., text and/or images) to be included
in the user-selectable links 250, Data for the user selectable links 250 {e.g., text and/or

irnages) may be referred to herein as "link data" (e.g., link data 252, 262, 272, 572). Th

[¢]

result combination module 320 may organize the link data such that it corresponds to the
combined results of the final results 220, allowing secondary results 224 and/or
advertised secondary results 524 to be displayed within or adjacent to the primary results
222. The user device 200 displays the user-selectable links 250 to the user 10 based on
received link data 252, 262, 272, 572, Each user-selectable link 250, 260, 270, 570 may

be associated with an access mechanism 202 included in the final results 220, such that
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when a user 10 selects a link 250, 260, 270, 570, the user device 200 launches the
apphication 204 referenced in the access mechanism 202 and sets the application 204 into
the state specified by the access mechanism 202, Although the search system 300
described herein transmits advertised link data 572 to the user device, in some
implementations the user device 200 may request data from the advertisement system
500. For example, as depicted by FIG. 1D, the user device 200 may request an image of
the UBER® loco to include in an advertised secondary hink 570

{6097} Depiction of the search system 300 and the advertisement system 500 as
separate systems {e.g., separate computing systems communicating via a network 120) i3
intended to highlight different functional aspects of the systems 300, 500 and does not
necessarily imply that such systems 300, 500 must be realized by separate computing
systems. In some implementations, some of the functionality associated with the search
system 300 can be performed by the advertisement system 500, Similarly, in some
implementations, some of the functionality associated with the advertisement system 500
may be performed by the search system 300. In some cases, functionality associated with
the search system 300 and the advertisement system 500 can be implernented by a single
computing system or computing systems communicating in a local network, instead of a
long range network, such as the Toternet. Tn some cases the computing system(s) that
implement the search system 300 and the advertisement system 500 may be controlied by
different parties (e g, different owners). In other cases, a single owner may implement
the search system 300 and some, or all, of the functionality attributed to the
advertisement systermn 500.

100698} Referring to FIGK. 2A and 3A- 3C, the user device 200 generates user
selectable links 250, 260, 270, 570 based on the received final results 220. Each user
selectable link 250, 260, 270, 570 displayed to the user 10 may include an access
mechanism 202, The user 10 may select a user selectable link 250, 260, 270, 570 on the
user device 200 by interacting with the link 250, 260, 270, 570 {e.g., touching or clicking
the link 250, 260, 270, 570). In response to selection of a link 260, 270, 570, the user
device 200 may launch a corresponding software application 204 (e g., a native
application 204a or a web-browser application 204b) referenced by the access mechaniam

202 and perform one or more operations indicated in the access mechanism 202. The
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links 250, 260, 270, 570 may include a header 250 associated with an application, a
primary link 260 associated with the application, secondary links 270, and advertised
secondary links 570,

16699} Access mechanisms 202 may include at feast one of a native application
access mechanism 202a (hereinafier "application access mechanism"), a web access
mechanism 202b, and an application download mechanism 202¢. The user device 200
may use the access mechanisms 202 to access functionality of applications 204. For
example, the user 10 may select a user selectable link 250, 260, 270, 570 including an
access mechanism 202 in order to access functionality of an application 204 indicated n
the user selectable link 250, 260, 270, 570. The result combination module 320 may
transmit one or more application access mechanisms 202a, one or more web access
mechanisms 202b, one or more application download mechanisms 202¢, and any
corresponding link data 252, 262, 272 to the user device 200 as final results 220.
[86108] An application access mechanism 202a may be a string that includes a
reference to a native application 204a and indicates one or more operations for the user
device 200 to perform. If a user 10 selects a user selectable link 250, 260, 270 including
an application access mechanism 202a, the user device 200 may launch the native
application 204a referenced in the application access mechanismn 202a and perform the
one or more operations indicated in the application access mechanism 202a. Put another
way, the user device 200 may launch the native application 204a and set the native
application 204a into a state that is specified by the application access mechanism 202a.
In some examples, an application access mechanism 202a for a restaurant reservation
application can include data that causes the user device 200 to launch the restaurant
reservation application and assist in making a reservation at a restaurant. In such
examples, the restaurant reservation application may be set in a state that displays
reservation information to the user 10, such as a reservation time, a description of the
restaurant, and user reviews. In additional examples, an application access mechanism
202a for an internet media player application can include data that causes the user device
200 to launch the internet media player application and stream media from the Internet.

In such examples, the internet media player application may be set in a state that displays
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information regarding the media {e g., music) being streamed, such as a song name, an
artist, or an album name.

[66101]  Application access mechanisms 202a may have vartous different formats and
content. The format and content of an application access mechanism 202a may depend
on the native application 204a with which the application access mechanism 202 is
associated and the operations that are to be performed by the native application 204a in
response to selection of the application access mechanism 202a. For example, an
application access mechanism 202a for an internet music player application may differ
from an application access mechanism 202a for a shopping application. An application
access mechanism 202a for an internet music player application may include references
to musical artists, songs, and albums, for example. The application access mechanism
202a for an internet music player application may also reference operations, such as
randomizing a list of songs and playing a song or album. An application access
mechanism 202a for a shopping application may include references to different products
that are for sale. The application access mechanism 202a for the shopping application
may also include references to one or more operations, such as adding products to a
shopping cart and proceeding to a checkout.

1001062] The search system 300 transmits additional data in the final results 220 along
with the application access mechanisms 202a. For example, the search system 300 may
transmut data with respect to the combined results and the primary and secondary results
therein {e.g., link data 252, 262, 272, 572 such as text and/or images), which may be used
by the user device 200 to generate user selectable links 250, 260, 270, 572 in the final
results 220. A link 250, 260, 270, 570 may include text and/or images that the user 10
may select {e.g., touch) via a user interface 240 displayed on a screen 201 {e.g., a display
or touch screen) of the user device 200, Each user selectable link 250, 260, 270, S70 may
be associated with an application access mechanism 202a such that when the user 10
selects a link 250, 260, 270, 570, the user device 200 launches the native application 204a
referenced n the application access mechanism 202a and performs the one or more
operations indicated in the application access mechanism 202a. The text and/or images
of a link 250, 260, 270, 570 displayed to the user 10 may indicate the actions that will be

performed in response to selection of the hink 250, 260, 270, 570. For example, a link
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250, 260, 270 can be an image/text describing an action associated with the underlying
application state. In a more specific example, if the hink 250, 260, 270, 570 1s to a song
in a music playing application, the text and/or images may indicate that a song that will
be played by the music playing application when the user 10 selects the link 250, 260,
270, 570,

100103] The user 10 may select a link 250, 260, 270, 570 to cause the user device 200
to launch the native application 204a identified in the link 250, 260, 270, 570 and
perform one or more operations according to the application access mechanism 2023
associated with the hink 250, 260, 270, 570. Put another way, when the user 10 selects a
link 250, 260, 270, 570 the user device 200 launches a native application 204a and sets
the native application 204a into a state defined by the application access mechanism 202a
assoctated with the link. In general, a state of a native application 204a may refer to the
operations and/or the resulting outcome of the native application 204a in response to
selection of a link 250, 260, 270.

[06104] A web access mechanism 202b may include a resource identifier that includes
a reference to a web resource (e.g., a page of a web application/website}. For example, a
web access mechanism 202b may include a uniform resource focator (URL) (ie., a web
address) used with hypertext transfer protocol (HTTP). I a user 10 selects a user
selectable link 250, 260, 270 including a web access mechanism 202b, the user device
200 may launch the web browser application 204b and retrieve the web resource
indicated in the resource identifier. Put another way, if a user 10 selects a user selectable
link 250, 260, 270 including a web access mechanism 202b, the user device 200 may
faunch a corresponding web-browser application 204b and access a state {(e.g., a page) of
a web application/website. In some examples, web access mechanisms 202b include
URLs for mobile-optimized sites and/or full sites. A state of a native application 204a
and a state of a web application/website may also be referred to herein generally as an
"application state.”

[08105] The web access mechanism 202b included tn an application state record 340
may be used by a web browser to access a web resource that includes similar information
and/or performs similar functions as would be performed by a native application 2043

that receives an application access mechanism 202a of the application state record 340,
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For example, the web access mechanism 202b of an application state record 340 may
direct the web-browser application 204b of the user device 200 to a web version of the
native application 204a referenced in the application access mechanisms 202a of the
application state record 340. Moreover, if the application access mechanisms 202
included in an application state record 340 for a specific Mexican restaurant cause gach
application edition to retrieve information for the specitic Mexican restaurant, the web
access mechanism 202b may direct the web-browser application 204b of the user device
200 to a web page entry for the specific Mexican restaurant.

[86106]  An application download mechanism 202¢ may indicate a location {e.g, a
digital distribution platform 130b) where a native application 204a can be downloaded in
the scenario where the native application 204a is not instalied on the user device 200, Ifa
user 10 selects a user selectable link 250, 260, 270 including an application download
mechanism 202a, the user device 200 may access a digital distribution platform from
which the referenced native application 204a may be downloaded. The user device 200
may access a digital distribution platform 130b using at least one of the web-browser
application 204b and one of the native applications 204a.

[06107]  In some implementations, an application access mechanism 202a may include
an application resource identifier (e.g, a string having an application specific scheme).
For example, the application resource identifier may include a reference to a native
application 204a, a domain name, and a path to be used by the native application 204a to
retrieve and display information to the user 10. In some examples, an application
resource identitier 1s an application specific resource identifier that is defined by the
developer of the application 204, In this example, the search application 2106 receives the
application rescurce identifier and the operating system 228 may send the application
resource identifier to the native application 204a referenced 1n the application resource
identifier. The native application 204a referenced in the application resource identifier
taunches and 1s set 1nto the state specified by the application resource identifier.

[00108] In some examples, the application access mechanism 202a includes operations
for the user device 200 to perform in addition to the operation(s) indicated in the
application resource identifier. For example, the search application 216, the operating

system 228, and/or a native application 204a on the user device 200 may perform the
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operations included in the application access mechanism 202a. In some examples, a
script includes the operations. Examples of operations may include, but are not imited
to, launching a native application 204a, creating and sending a search request 212 (via a
search wrapper 210) to an application server 112, setting a current geographic location in
a native application 204a, making a restaurant reservation, sending a text message, and
adding an appointment to a calendar.

100109] A single native application 204a can provide a variety of different actions.
For example, a restaurant reservation application can access reviews for a variety of
different restaurants and set up reservations at a variety of different restaurants.
Similarly, a travel application can book hotels, book flights, and provide reviews for
different travel destinations. The different actions associated with a single native
application 204a may be accessed using a plurality of different application access
mechanisms 202. For example, with respect to the restaurant reservation application, the
search data store 330 may include application state records 340 having different
application access mechanisms 202 for accessing different restaurant reviews and setting
up reservations. Similarly, the search data store 330 may include application state
records 340 having different application access mechanisms 202 for booking hotels,
booking tlights, and accessing reviews for different travel destinations.

[86118] In some examples, the search application 216 may be a native application
204a nstalied on the user device 200. For example, the search application 216 may
receive search queries 212, generate the query wrapper 210, and display received data
that 1s included in the final results 220, In additional examples, the user device 200 may
execute a web-browser application 204b that accesses a web-based search application. In
still more examples, the functionality attributed to the search application 216 may be
included as a searching component of a larger application 204 that has additional
functionality. For example, the functionality attributed to the search application 216 may
be included as part of a native/web-browser application 204a, 204b as a feature that
provides search for the native/web-browser application 204a, 204b.

[00111] The user device 200 may receive a set of final results 220 {e.g , access
mechanisms 202 and/or link data 262, 272, 572 associated with the primary, secondary,

and advertised secondary results 222, 224, 524) from the result combination module 320
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in response to transmission of the query wrapper 210 to the search system 300. The GUI
240 of the search application 216 displays {e.g., renders) the final results 220 received
from the result combination module 320, The search application 216 may display the
final results 220 to the user 10 in a variety of different ways, depending on what
information ts transmitted to the user device 200. In examples where the final results 220
include a list of access mechanisms 202 and link data (e.g., primary link data 262
associated with the primary results 222, secondary link data 272 associated with
secondary results 224, and advertised secondary link data 572}, the search application
216 may display the final results 220 to the user 10 as a list 251 of user selectable links
260, 270, 570 inclhuding text and images. The user selectable links 260, 270, 570 may
include primary user-selectable links 260 associated with the primary results 222
secondary user-selectable Hinks 270 associated with the secondary results 224, and
advertised secondary user-selectable links 570 associated with the advertised secondary
results 524, The text and images in the links 260, 270, 570 may include application
names associated with the access mechanisms 202, text describing the access
mechanisms 202, images associated with the application 204 referenced by the access
mechanisms 202 (e.g., application icons), and images associated with the application
state {e.g., application screen images) defined by the access mechanisms 202, The
combined results will appear as one or more secondary and/or advertised secondary user-
selectable link(s) 270, 570 associated with a primary user-selectable link 260. The text
and tmages in the links 260, 270, 570 may additionally indicate the action that will be
performed upon selection of the user device. For example, as depicted by FIGS. 1A IC,
and 1D the primary, secondary, and advertised secondary links 260, 270, 570 include
text/images depicting the executable action upon selection of a corresponding link. For
example, the primary link 260 includes text indicating the Meal Review Application and
Diner 1, conveying to a user that selection of the link will cause the action of opening a
review for Diner 1 in the Meal Review Application. As another example, the secondary
tink 270 corresponding to the action of finding a taxi includes a picture of a car goingto a
restaurant. With respect to the advertised secondary link 570, the advertised secondary
link 570 provides the same action and provides an image of the UBER® logo. The

secondary link 270 corresponding to finding coupons is represented by an image of
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scissors cutting out a coupon. Similarly, the advertised secondary link 570 is represented
by the same image but also includes text indicating that the link 570 18 an advertisement
540. The secondary link 270 corresponding to driving directions inchudes a navigational
symbol that a user can understand to indicate their location and direction on a map. This
disclosure contemplates the use of any other suitable text and/or images to convey to a
user the action that will be performed upon selection of a user-selectable link 250, 260,
270, 570,

[60112] In some implementations, the search application 216 displays the final results
220 as a list of primary links 260 arranged under the search field 214 in which the user 10
entered the search query 212, and each primary link 260 may include one or more
secondary links 270 and/or advertised secondary links 570 associated with the primary
link 260. Moreover, the search application 216 may arrange the primary links 260 in
order based on result scores 226 associated with the access mechanisms 202 included in
the primary links 260. In addition, the search application 216 may arrange the secondary
links 270 and/or advertised secondary links 570 in order based on result scores 226 or
functionality. In some examples, the search application 216 groups the primary Hoks 260
together if the primary links 260 are related to the same application 204 displayed in the
header 250.

[00113] Each of the primary links 260 includes link data 262, and each of the
secondary links 270 and/or advertised secondary links 570 includes link data 272, 572.
For example, each of the primary, secondary, and/or advertised secondary links 260, 270,
570 includes link data 262, 272, 572, such as an image {(e.g., an icon) and text {e.g , an
application or business name). Each of the links 260, 270, 570 may include an access
mechanism 202 so that if a user 10 selects one of links 260, 270, 570, the user device 200
launches the application and sets the application into a state that is specified by the access
mechanism 202 associated with the selected link 260, 270, 570. In some
implerentations, the user device 200 may arrange the primary links 260 based on result
scores associated with the access mechanisms 202 included 1n the primary links 260, In
some implementations, as illustrated in FIG. 2ZA, primary links 260 for the same

application 204 may be combined together in the final results 220 displayed to the user
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10, and secondary links 270 for the same primary link 260 are combined together in the
final results 220 displayed to the user 10.

[66134] Referring to FIGS. 3A-3C, in general, the GUI 240 displays the secondary
links 270 and advertised secondary links S70 in association with the primary links 260 to
indicate combined results. The combined results convey via the GUI that the secondary
links 270 and advertised secondary links 570 are related to an entity 431 of the primary
link 260. For example, a secondary hink 270 and/or an advertised secondary link 570
may be displayed proximate to a primary link 260 (e.g., within the same defined area as
shown in FIGS. 3A-3C). To an example where the primary links 260 are displayed as a
list 251, the secondary links 270 and/or advertised secondary links 570 may be displayed
along with the primary links 260 such that a first primary link 260aa and a first set 271a
of secondary links 270 and/or advertised secondary links 570 are displayed together,
where the secondary links 270 and/or advertised secondary links 570 are displayed either
above, below, or adjacent the primary links 260aa. In some examples, a second primary
link 260ba associated with a second application 250b includes a second set 271b of
secondary links 270, Combined results represented in the form of a primary link 260 and
one or more secondary links 270 and/or one or more advertised secondary links 570 are
contemplated to be displayed in any other reasonable manner.

[06115] In some result pages, some primary links 260 may be associated with
secondary links 270 and/or advertised secondary links 570 {(i.e., may be combined
results) while other primary links 260 are not associated with secondary links 270 and/or
advertised secondary links 570, In other words, some result pages include both combined
results and uncombined results (e g, primary links 260). Accordingly, a result page
includes a plurality of primary links 260, each of which may be associated with 0-N
secondary links 270, where N 15 an integer greater than zero. The primary links 260 that
do include at least one secondary link 270 and/or advertised secondary link are based on
the combined results determined by the result corabination rnodule 320, As shown in
FIG. 3A, the secondary links 270 and/or advertised secondary link 570 may be displayed
as text {(e.g., naming the action associated with the secondary link and/or advertised

secondary link 570). Additionally or alternatively, as depicted by FIG. 3B, the secondary
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links 270 and/or advertised secondary links 570 may be displayed as icons. Other
methods of displaying the links are possible as well.

[66186] Referringto FIG. 3C, a GUI 240 of a user device 200 displays results 251 for
the YELP® application (e.g., web/native) developed by Yelp, Inc., and the
TRIPADVISOR® application developed by TripAdvisor, Inc. It may be assumed that
the native applications for YELP® and TRIPADVISOR® are installed on the user device
200, Primary links 260aa, 260ab, and 260ac reference the YELP® native application
204a and the primary link 260ba references the TRIPADVISOR® native application
204a. The GUI 240 includes a first header 2503, including the name "Yelp," under which
the primary links 260aa, 260ab, 260ac are arranged. The header 250a may indicate that
the primary links 260aa, 260ab, 260ac arranged below the header 250a are associated
with the YELP® native application 204a. Selection of the primary link 260aa may cause
the user device 200 to launch the YELP® native application 204a and retrieve an IHOP®
restaurant entry of the YELP® native application 204a. Selection of primary link 260ab
may cause the user device 200 to launch the YELP® native application 204a and retrieve
a DENNY’S® restaurant entry of the YELP® native application 204a. Selection of
primary link 260ba may cause the user device 200 to faunch the TRIPADVISOR® native
application 204a and retrieve an entry for "McDonald’s” in the TRIPADVISOR® native
application 204a.

100117] The set 2712 of secondary links 270 displayed adjacent the first primary link
260aa of the YELP® application may include a first secondary link 270a (e.g., find taxi
to the entity 431 (IHOP®) associated with the primary link 260}, a third secondary link
270¢ {e.g., navigate to the entity 431 (IHOP®) associated with the primary link 260}, and
a third advertised secondary link 570 {(e.g., a couponing application that provides coupons
for the entity 431 (JHOP®) associated with the primary link 260). Selection of the first
or second secondary links 270a, 570 may cause the user 10 to launch an application
(different than the YELP® native application 204a) that executes an action that is
different than the actions that the YELP® native application 2043 provides the user 10.
Selection of the advertised secondary link 570 may cause the user 10 to launch the

couponing application that executes an action that is different than the actions that the
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YELP® native application 204a provides the user 10, which is providing reviews of
businesses.

[66118] In some examples, user devices 200 communicate with the search system 300
via a partner computing system {not tllustrated). The partner computing system may be a
computing system of a third party that may leverage the search functionality of the search
systemn 300. The partner computing system may belong to a company or organization
other than that which operates the search system 300, Example third parties, which may
leverage the functionality of the search system 300 may include, but are not limited to,
internet search providers and wireless communications service providers. The user
devices 200 may send search queries to the search system 300 and receive results via the
partner computing system. The partner computing system may provide a user interface to
the user devices 200 in some examples and/or modify the search experience provided on
the user devices 200.

[86119] Referring back to FIG. 1B, the data sources 130 may be sources of data,
which the search system 300 may use to generate and update the search data store 330
For example, an application state record generation module (not shown) of the search
systen 300 may generate/update application state records 340 based on data retrieved
fror the data sources 130, The data retrieved from the data sources 130 can include any
type of data related to application functionality and/or application states. Data retrieved
from the data sources 130 may be used to create and/or update one or more databases,
indices, tables {e.g., an access table), files, or other data structures included in the search
data store 330. For example, application state records 340 may be created and updated
based on data retrieved from the data sources 130 In some examples, some data
included in a data source 130 may be manually generated by a human operator. Data
included in the application state records 340 may be updated over time so that the search
system 300 provides up-to-date results.

[861208] The data sources 130 may include a variety of different data providers. The
data sources 130 may include data from application developers 130a, such as application
developers' websites and data feeds provided by developers. The data sources 130 may
also include operators of digital distribution platforms 130b configured to distribute

native applications 204a to user devices 200 (e g, GOOGLE PLAY® digital distribution
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plattorm by Google, Inc, the APP STORE® digital distribution platform by Apple, Inc.,
and WINDOWS PHONE® Store developed by Microsoft Corporation).

[66121] The data sources 130 may also include other websites, such as websites that
include web logs 130¢ (i.e, blogs), application review websites 1304, or other websites
including data related to applications. Additionally, the data sources 130 may include
social networking sites 130e, such as "FACEBOOK®" by Facebook, Inc. (e.g., Facebook
posts) and "TWITTER®" by Twitter Inc. (e.g, text from tweets). Data sources 130 may
also include online databases 130f that include, but are not limited to, data related to
movies, television programs, music, and restaurants. Data sources 130 may also include
additional types of data sources in addition to the data sources described above. Different
data sources 130 may have their own content and update rate.

106122] Referring to FIGS. 4A and 4B, the search data store 330 includes a plurality of
different application state records 340. Each application state record 340 may include
data related to a state of the application. An application state record 340 may include an
application state identifier (1D) 342, application state information 344, one or more
access mechanisms 202, 202a, 202b, 202¢ used to access functionality provided by the
application 204, associated state actions{(s) 340, and an associated entity name/identifier
(ID) 348

[8006123] The application state I 342 may be used to identify the application state
record 340 among the other application state records 340 included in the search data store
330. The application state D 342 may be a string of alphabetic, numeric, and/or
symbolic characters (e.g., punctuation marks) that uniquely identifies the associated
application state record 340. In some examples, the application state I3 342 describes a
function and/or an application state in human readable form. For example, the
application state I 342 may include the name of the application 204 referenced in the
access mechanism(s) 202. In some examples, the application state 1D 342 includes a
string in the format of a uniform resource locator (URL) of a web access mechanism
202b for the application state record 340, which may uniquely tdentify the application
state record 340,

[06124] In a more specific example, it the application state record 340 describes a

tunction of the YELP® native application 204a, the application state ID 342 may include
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the name "Yelp" along with a description of the application state described in the
application state information 344. For example, the application state 1D 342 for an
application state record 340 that describes the restaurant named "The French Laundry”
may be "Yelp - The French Laundry." In an example where the application state 1D 342
includes a string in the format of a URL, the application state 1D 342 may include the
following string "htip://www yelp com/biz/the-french-laundry-yountville-27ob=1" to
uniguely identify the application state record 340. In additional examples, the application
state 1D 342 may include a URL using a namespace other than "http://."

106123] The application state information 344 may include data that describes an
application state into which an application 204 1s set according to the access
mechanism{s) 202 1n the application state record 340. The application state information
344 can include text, numbers, and symbols that describe the application state. The
application state information 344 may include a variety of different types of data, such as
structured, semi-structured, and/or unstructured data. The application state information
344 may be automatically and/or manually generated based on documents retrieved from
the data sources 130. Moreover, the application state information 344 may be updated so
that up-to-date final results 220 can be provided in response to a search query 212.
100126] The types of data included in the application state information 344 may
depend on the type of information associated with the application state. For example, if
the application state record 340 1s for an application 204 that provides reviews of
restaurants, the application state information 344 may include information {e.g., text and
numbers) related to a restaurant, such as a category of the restaurant, reviews of the
restaurant, and a menu for the restaurant. In this example, the access mechanism(s) 202
may cause the application 204 (e.g., a native application 204a or a web-browser
application 204b) to launch and retrieve information for the restaurant. As another
example, if the application state record 340 1s for an application 204 that plays music, the
application state information 344 may include information related to a song, such as the
name of the song, the artist, lyrics, and listener reviews. In this example, the access
mechanism(s) 202 may cause the application 204 to launch and play the song described

in the application state information 344.
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[08127] The search system 300 may generate application state information 344
included in an application state record 340 in a variety of different ways. In some
examples, the search system 300 retrieves data to be included in the application state
information 344 via partnerships with database owners and developers of native
applications 204a. For example, the search system 300 may automatically retrieve the
data from online databases 130f that include, but are not limited to, data related to
movies, television programs, music, and restaurants. In some examples, a human
operator manually generates some data included in the application state information 344,
The search system 300 may update data included in the application state information 344
over time so that the search system 300 provides up-to-date final results 220.

100128] The example application state information 344 of FIG. 4B includes data fields
345, such as a category 345a of THE FRENCH LAUNDRY® restaurant, a description
345b of THE FRENCH LAUNDRY® restaurant, user reviews 345¢ of THE FRENCH
LAUNDRY® restaurant, and additional data fields 345, The restaurant category 345a
field may include the text "French cuisine” and "contemporary,” for example. The
description field 345b may include text that describes THE FRENCH LAUNDRY®
restaurant. The user reviews field 345¢ may include text of user reviews for THE
FRENCH LAUNDRY® restaurant. The additional data fields 345 may include
additional data for THE FRENCH LAUNDRY® restaurant that may not specifically fit
within the other defined fields, such as a menu for the restaurant, prices, and operating
hours for the restaurant.

[06129] The associated state action(s} 346 identifies one or more actions associated
with each one of the application access mechanism(s} of the application state record 340.
For example, if the application state record 340 is for an application that provides
restaurant reviews, then the associated state action 346 may be “Review Business.” As
another example, if the application state record 340 is for an application that provides
direction to a location, then the associated state action 346 may be “Navigate To.” As an
example, shown in FIG. 4B, the associated state actions 346 for the application state
record 340 of the Yelp application may be "Review Business."

[66138] The associated entity name/ID 348 identifies an entity 431 associated with the

application access mechanism(s) 202, For example, if the application state record 340 is
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for an application that provides restaurant reviews, then the associated entity name/ID
348 may be the name of the restaurant. As another example, if the application state
record 340 is for an application that provides direction to a location, then the associated
entity name/ID 348 may be the location to which the application navigates. Asan
example, the associated entity name/ID 348 for the application state record 340 shown in
FIG. 4B 1s "The French Laundry,” which is the name of the restaurant entity 431
associated with the state accessed by the access mechanism 202

[06131] In some implementations, an application state record 340 includes multiple
different application access mechanisms 202, 202a, 202b, 202¢ corresponding to different
application editions {e.g., different application versions and different native applications
on different operating systems and devices). The application access mechanism 202 may
include edition information that indicates the application edition with which the
application access mechanism 202 is compatible. The different application access
mechanisms 202 included in an application state record 340 may cause the corresponding
application editions to faunch and perform similar functions. Accordingly, the different
application access mechanisms 202 included n an application state record 340 may cause
the corresponding application editions to be set into similar application states. For
example, if the different application access mechanisms 202 reference different editions
of an information retrieval application, the different application access mechanisms 202
may cause the corresponding application editions to retrieve similar information. In
another example, if the different application access mechanisms 202 reference different
editions of an internet music player application, the different application access
mechanisms 202 may cause the corresponding application editions to play the same song,
106132] Referring to FIGS. 5A and 5B, the entity data store 420 includes a plurality of
different entity records 430, Each entity record 430 may include data related to an entity
431. Anentity 431 may refer to a person, a place, or a thing. For example, an entity 431
may refer to a business, a product, a service, a piece of media content, a political
organization/figure, a public figure, a destination, or another suitable item of commerce.
Accordingly, in some cases, an entity 431 can be a place with a geolocation (e g,
restaurants, bars, gas stations, supermarkets, movie theaters, doctor offices, parks, and

libraries, etc.). An entity record 430 may include an entity name/identifier (ID} 432
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{(hereinafter entity 1D 432), entity location data 436 {e.g., geclocation data), an entity
category 438 (and optionally one or more sub-categories 438a-438n), entity information
434, and associated entity actions 440,

[06133] The entity 1D 432 may be used to identify the entity record 430 among the
other entity records 430 included 10 the entity data store 420, The entity 1D 432 may be a
string of alphabetic, numeric, and/or symbolic characters {e.g., punctuation marks) that
uniguely identifies the associated entity record 430. In some examples, the entity D 432
describes the entity 431 in human readable form.

86134] In a more specific example, if the entity record 430 describes a restaurant
named Qdoba® (QDOBA is a registered trademark of Qdoba Restaurant Corporation),
the entity ID 432 for the entity record 430 can be "Qdoba." As another example, the
entity ID 432 may include the following string "Qdoba, 42967 Woodward Avenue,
Bloomtield Township, MI 48304" to uniquely 1dentify the entity record 430. Other
unigue identifiers are possible as well, such as a store number.

[00135] The entity information 434 may include any information about the entity 431,
such as text {e.g., description, reviews) and numbers (e.g , number of reviews). The
entity information 434 may include a variety of different types of data, such as structured,
serni~-structured, and/or unstructured data. Moreover, the entity information 434 may be
automatically and/or manually generated {e. g, by the entity record generation module
410) based on documents retrieved from the data sources 130. In some examples, the
entity information 434 includes data that may be presented to the user 10 by an
application 204 when the application 204 is set in the application state defined by the
access mechanism(s) included in the entity record 430,

[08136] The entity location data 436 may include data that describes a location of the
entity 431, This data may include a geolocation {e.g, latitude and longitude coordinates)

3 >

a street address, or any information that can be used to identity the location of the entity
431 within a geographical area. Tn some implementations, the entity location data 436
may define a geo-location associated with the application state record 340 that is
associated with the entity record 430 (e.g., one or more access mechanisms that are the

same/similar as the access mechanisms of the application state record 340).
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[00137] The entity category 438 provides a classification or grouping of the entity 431.
Moreover, the entity category can have one or more sub-categories to further classify the
entity 431. For example, the entity record 430 could have an entity category 438 of
“restaurant” and a sub-category 438a indicating a type of cuisine, such as "French
cuising” or "contemporary.” Any number of sub-categortes 438a-438n may be assigned
to classity the entity 431

166138] The associated entity action(s) field 440 provides one or more access
mechanisms 202 and actions associated with the entity 1 432, Each access mechanism
202 of the associated entity action 440 corresponds to an action. In some
implementations, each of the access mechanism/action pairs can be associated with
different applications. In some cases, multiple different access mechanism/action pairs
can be associated with the same application. FIG. 5B illustrates an example entity record
430 for a restaurant entity "Qdoba.” The associated entity actions (s} 440 may include an
access mechantsm 202 for the OPENTABLE® application 204 {(developed by
OpenTable, Inc) which has an associated action of “Make Restaurant Reservation” for
the “Qdoba” entity. Aunother associated access mechanism/action pair may be for the
YELP® application. In this case, the access mechanism is for YELP® and the associated
action is “Provide Reviews.” The entity record 430 may include additional access
mechanism/action pairs for the Qdoba entity, such as access mechanisms for applications
that provide cab rides to the Qdoba entity (i.e, a "get cab” action).

[6613%9] The search system 300 may use the data included in the application state
records 340 and the entity records 430 to identify secondary results 224. The search
system 300 can identify application state records 340 corresponding to primary resulis
222 using a received search query 212, Using the information provided in the application
state records 340 of the primary results 222, particularly the associated entity names/IDs
348, the search system 300 can identify entity records 430 corresponding to the primary
results 222, The search systern 300 may compare the associated state actions 346 of the
application state records 340 with the associated entity actions 440 of the entity records
340 to identify access mechanisms corresponding to application states with the same
entity, but different actions than the application states of the primary results 222, More

spectfically, the search systerm 300 can select associated entity actions 440 of the entity
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records 340 that do not appear in the associated state actions 346 of the application state
records 340, The application state records 340 and entity records 430 described herein
are for ilustration purposes. For example, application state records 340 and entity
records 430 illustrate the relationship between data associated with different
applications/websites, entities, and actions. As such, it is contemplated that data
represented by the application state records 340 and entity records 430 may be stored in a
variety of different formats that may be different than that described herein.

[00148] FIG. 6A provides an example arrangement of operations for a method 600A
of performing a search using the search system 300 of FIG. 2B. At block 602, the search
system 300 receives a query wrapper 210 from a user device 200. At block 604, the
search system 300 generates a set of primary results 222 based on the received query
wrapper 210, At block 606, the search system 300 generates secondary results 224 based
on entity records 430 retrieved from an entity data store 430 and advertised secondary
results 524 based on advertisement results 522, The secondary results 224 and advertised
secondary results 524 are based on an action associated with one of the primary results
222 and an entity of the primary result 222, For example, a secondary result 224 and an
advertised result 524 may be associated with the same entity as the primary result 222
and a different action than the primary result 222, At block 608, the search system 300
transmits final results 220 including the primary results 222, secondary results 224, and
advertised secondary results 524 to a user device 200, The final results 220 include
primary link data 262, secondary link data 272, and advertised secondary link data 572.
[06141] FIG. 6B provides a more detailed example arrangement of operations for a
method 600B of performing a search using the search system 300 of FIGS. ZA and 2B.
The examiple methods of FIGS. 10 and 11A-118 discuss the generation of advertised
secondary links 570 in detail. At block 610, the search system 300 receives a query
wrapper 210 from a user device 200. The query wrapper 210 includes information, such
as a search query 212, geo-location data 206, platform data 208, and an IP address 209,
Other information may also be included in the query wrapper 210. At block 612, the
search system 300 identifies application states for primary links 260 based on the
received query wrapper 210, At block 614, the search system 300 selects which of the

one or more primary links will include one or more secondary hinks 270, 570. The search
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system 300 may determine whether to include secondary links 270, 570 on a per-primary
link basts. In some examples, the search system 300 may only include secondary links
270, 570 in some of the primary links 260 (e.g., a threshold number or the top N scoring
primary links). In other examples, the search system 300 can insert secondary links 270,
570 w all of the primary links 260 (in the case where one or more secondary links 270,
570 are available for each primary link 260). Atblock 616, for each 1dentified primary
link 260, the search system 300 identifies a primary action associated with the primary
application state. The search system 300 identifies the primary action by identifving the
state action 346 (FIGS. 4A and 4B) associated with the application state record 340 of the
application state. A primary state may have one or more actions, or zero actions in some
examples. For example, an application 204 may only provide reviews or may provide
reviews and also navigate to the location or business it is providing reviews for, i.e., an
entity 431

100142] At block 618, for each identified primary link 260, the search system 300
identifies an entity 431 associated with the primary application state. 1n some examples,
to identify the entity 431 associated with a primary link 260, the search system 300 (e.g.,
via the secondary result generation module), may access the application state record 340
associated with the primary link 260. To this way, the search system 300 can identify the
entity name/ID associated with the primary link 260 based on the associated entity
name/ID 348 of the application state record 340 corresponding to the primary link 260.
A primary state may have one or more associated entities (or zero entities in some cases).
At block 620, for each identified primary link 260, the search system 300 identifies one
or more secondary actions associated with the entity 431 that is associated with the
primary application state. The identified secondary actions are different than actions of
the primary application state. In some examples, the application state actions 346 of an
application state record 340 of the primary link 260 are compared to the entity actions
440 (FIGS. 5A and 5B), and only the entity actions 440 that are different from the
application state actions 348 may be identified as secondary actions. For example,
referring to FIG. 4B, a state record 340 corresponding to a state related to THE FRENCH
LAUNDRY® restaurant includes an associated state action 346 “Review Business.” A

corresponding entity record 430 for THE FRENCH LAUNDRY® may include one or
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more actions including “Review Business,” “Make reservations, “Get Cab,” and “Get
Limo.” In this example, the secondary links 270 may include any ove of the actions
provided by the entity record 430 except the “Review Business” action.

[06143] At block 622, the search system 300 generates secondary links 270 for one or
more of the identified secondary actions by retrieving secondary link data 272 from the
data store 340, 430. With respect to advertised secondary links 572, the search system
300 may generate advertised secondary links 572 by retrieving link data 572 based on
advertisement results 522 (see FIGS. 11A-11B). At block 624, the system 300 transmits
final results 220 that include primary hink data 262 allowing a GUI 240 of a user device
200 to display the primary link(s) 260, and secondary link data 272, 572 allowing the
GUI 240 to display the secondary link{(s) 270, 570.

[06144] FIG. 7 provides an example arrangement of operations for a method 700 of
receiving a user's search query, receiving search results including primary and secondary
finks 260, 270, and displaying the received search results. At block 702, the method
700A inchudes receiving a search query 212 from a user at the user device 200. At block
704, the method includes generating a query wrapper 210 and transmitting it to the search
systent 300. At decision block 706, the method includes determining if final results 220
are received from the search system 300, At block 708, and after the final results 220 are
received, the method 700 includes rendering links 250, 260, 270, 570 associated with
recetved final results 220, The received final results 220 include primary link data 262
for displaying a primary links 260 and secondary link data 272, 572 for displaying a
secondary links 270. At block 710, the method 700 determines when a user 10 selects a
fink 260, 270, 570. Atblock 712, when the user 10 selects a link 260, 270, 570, the
method 700 includes launching an application 204 according to the access mechanism
202 included in the selected link 260, 270, 570,

[06145] FIG. 10A provides an example arrangement of operations for a method 1000
for generating advertisement records 530, At block 1002, the advertisernent record
generation module S50 generates a GUI for a campaign manager and transmits the GUI
to an advertiser 20 device SO in a manner that allows the advertiser 20 to input data
values for the parameters of an advertisement record 530, For example, as depicted by

FIG. 1E, a campaign manager GUI may provide input fields tor data values that

v
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correspond to data that may be used to populate an advertisement record 530, At block
1004, the advertisement record generation module 550 receives the data values input by
an advertiser 20 for an advertisement record 530, At block 1006, the advertisement
record generation module 550 generates an advertisement record 530 based on the
received data. At block 1008, the advertisement record generation module 550 stores the
generated advertisement record 530 in the advertisement data store 520.

100146] FIG. 11A provides an example arrangement of operations for a method 1100
for generating advertisement results 522 based on an advertisement request 512 including
an action and entity of a primary result 222. At block 1102, the advertisement module
510 receives an advertisement request 512 {(e.g., from the result combination module
320). Atblock 1104, the advertisement module 510 identifies potential advertisements
{e.g., advertisement records 530} based on the action and entity of the primary result 222
The advertisement module 510 identifies advertisement records 530 from the
advertisement data store 520 corresponding to potential advertised secondary links S70
with the same entity but different actions than the entity and action of the primary result
222. Atblock 1106, the advertisernent module 510 generates advertiserent results 522
based on one or more of the identified advertisement records 530. At block 1108, the
advertisement module 510 transmits advertisement results 522 (e g., to the result
combination module 320). The result combination module 320 may insert the
advertiserment results 522 into combined results for rendering and display in a SERP.
[06147] FIG. 11B provides an example arrangement of operations for a method 1200
for generating advertisement results 522 based on an advertisement request 512 mcluding
both an action and entity of a primary result 222 and one or more entities associated with
one or more secondary results 224, At block 1202, the advertisement module 510
recetves an advertisement request 512 from the result combination module 320, The
advertisement request 512 may include data related to one or more secondary resulis 22
that the result combination module 320 may include in a combined result. At block 1204,
the advertisement module 510 tdentifies potential advertisements (e.g., advertisement
records 530) based on the action and entity of the primary result 222 and based on the
secondary results 224 of the advertisement request 512. More specifically, the

advertisement module 510 determines which, it any, of the secondary results 224
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correspond to an advertisement record 530 (i.e., which of the secondary results 224
present an advertisernent opportunity ). At block 1206, the advertisement module 510
generates advertisement results 522 based on the identified advertisement records 530,
At block 1208, the advertisement module 510 transmits the generated advertisement
results 522 to the result combination module 320, which can then include the
advertiserent results 522 in a combined result for render and display in a SERP. In some
examples, the generated advertisements 522 may indicate which secondary results 224 of
the advertisement request 512 to advertise rather than data that can be used to render an
advertisement 540,

[00148] As indicated above, an organic set of search results {(i.e., the primary results
222), may be generated in any reasonable manner. FIG. 8 and the accompanying
description below describe an example technique for generating a set of organic search
results that may later be supplemented by secondary links 270 using the technigues
described herein. FIG. 8 depicts an example primary result generation module 3103 that
includes a query analysis module 800, a consideration set generation module 802
{(hereinafter "set generation module 802 "), and a cousideration set processing module
804 (hereinafter "set processing module 804 "}, The query analysis module 800 receives
the query wrapper 210 and analyzes the received search query 212. The query analysis
module 800 may perform various analysis operations on the received search query 212,
which may include, but are not limited to, tokenization of the search query 212, filtering
of the search query 212, stemming, synonymization, and stop word removal. In some
implementations, the query analysis module 800 detects a query-specified location
included in the search query 212,

[08149] The set generation module 802 identifies a plurality of application state
records 340 based on the received search query 212, In some examples, the set
generation module 802 identifies the application state records 340 based on matches
between terms of the search query 212 and terms in the application state records 340, For
example, the set generation module 302 may identify the application state records 340
based on matches between tokens generated by the query analysis module 800 and words
included in the application state records 340, such as words included in the application

state IDs 342 and/or the application state information 344,
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[00130] The consideration set 810 of application state records 340 may refer to the
application state records 340 that are to be scored by the set processing module 804, The
set generation module 802 may determine the geo-location of the user device 200 based
on data included in the query wrapper 210. In additional examples, if the query analysis
module 800 detects a query-spectfied location, the set generation module 802 uses the
guery-specified location as the search location. In some examples, the set generation
module 802 uses the geo-location of the user device 200 as the search location (e.g, to
filter application state records 340 based on location).

100151}  The set processing module 804 may score the application state records 340 in
the consideration set 810 in order to generate a set of primary results 222 220, The scores
226 associated with the application state records 340 may be referred to as "result
scores.” The set processing module 804 may determine a result score 226 for each of the
application state records 340 in the consideration set 810. The result scores 226
associated with an application state record 340 may indicate the relative rank of the
application state record 340 (e.g., by the access mechanisms 202) among other
application state records 340. For example, a larger result score 226 may indicate that an
application state record 340 is more relevant to the received search query 212

100152] The set processing module 804 selects application access mechanismus 202
from the selected application state records 340 {e.g., the highest scoring function
records). The set processing module 804 transmits the selected application access
mechanisms 202 to the user device 200 that generated the search query 212, The set
processing module 804 may also transmit the result scores 226 associated with the
selected application access mechantsms 202, For example, an application access
mechanism 202 may be associated with the result score 226 of the application state
record 340 from which the application access mechanism 202 was selected.

[60153] The information conveyed by the primary results 222 may depend on how the
result scores 226 are calculated by the set processing module 804, For example, the
result scores 226 may indicate the relevance of an application state. The set processing
module 804 may generate result scores 226 for application state records 340 in a variety
of different ways. In some implementations, the set processing module 804 generates a

result score 226 for an application state record 340 based on one or more scoring features.
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The scoring features may be associated with the application state record 340 and/or the
search query 212, An application record scoring feature (hereinafter "record scoring
feature") may be based on any data associated with an application state record 340, For
example, record scoring features may be based on any data included in the application
state information 344 of the application state record 340. Example record scoring
features may be based on metrics associated with a person, place, or thing described in
the application state record 340. Example metrics may include the popularity of a place
described in the application state record 340 and/or ratings {e.g., user ratings) of the place
described in the application state record 340. For example, if the application state record
340 describes a song, a metric may be based on the popularity of the song described in
the application state record 340 and/or ratings {e.g., user ratings) of the song described in
the application state record 340. The record scoring features may also be based on
measurements associated with the application state record 340, such as how often the
application state record 340 is retrieved during a search and how often access
mechanisms 202 of the application state record 340 are selected by a user 10.

186154] A query scoring feature may include any data associated with the search query
212. For example, query scoring features may inchude, but are not limited to, a number
of words in the search query 212, the popularity of the search query 212, and the
expected frequency of the words in the search query 212, A record-query scoring feature
may include any data generated based on data associated with both the application state
record 340 and the search query 212 that resulted in identification of the application state
record 340 by the set generation module 802, For example, record-query scoring features
may include, but are not limited to, parameters that indicate how well the terms of the
search query 212 match the terms of the application state information 344 of the
identified application state record 340. The set processing module 804 ruay generate a
result score 226 for an application state record 340 based on at least one of the record
scoring features, the query scoring features, and the record-query scoring features.
[08155] The set processing module 804 may determine a result score 226 for an
application state record 340 based on one or more of the scoring features listed herein
and/or additional scoring features not explicitly listed. In some examples, the set

processing module 804 may include one or more machine learned models (e g, a
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supervised learning model} configured to receive one or more scoring features. The one
or more machine learned models may generate result scores 226 based on at least one of
the record scoring features, the query scoring features, and the record-query scoring
features. For example, the set processing module 804 may pair the search query 212 with
each application state record 340 and calculate a vector of features for each {query,
record) pair. The vector of features may include one or more record scoring features, one
or more query scoring features, and one or more record-query scoring features. The set
processing module 804 may then input the vector of features into a machine-learned
regression model to calculate a result score for the application state record 340, In some
examples, the machine-learned regression model may include a set of decision trees {e.g.,
gradient boosted decision trees). In another example, the machine-learned regression
model may tnclude a logistic probability formula. In some examples, the machine
learned task can be framed as a semi-supervised learning task, where a minority of the
training data is labeled with human curated scores and the rest are used without buman
labels.

[86156] The result scores 226 associated with the application state records 340 {e.g.,
access mechanisms 202) may be used in a variety of different ways. The set processing
module 804 and/or the user device 200 may rank the access mechanisms 202 based on
the result scores 226 associated with the access mechanisms 202, In these examples, a
larger result score may indicate that the access mechanism 202 (e g, the application state)
is more relevant to a user than an access mechanism 202 having a smaller result score. In
examples where the user device 200 displays the primary results 222 as a list, the user
device 200 may display the links 260 for access mechanisms 202 having larger result
scores 226 nearer 1o the top of the results list {e.g., near to the top of the screen}. In these
examples, the user device 200 may display the links 260 for access mechanisms 202
having fower result scores 226 farther down the list {e.g., off screen). In some examples,
as Hustrated 1n FIG. 2, the user device 200 groups together the links 260 associated with
the same native application 204a.

180157] Modules and data stores included in the search system 300, the entity system
400, and the advertisement system SO0 represent features that may be included in the

systems 300, 400, 500 of the present disclosure. The modules and data stores described
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herein 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 herein may be
realized by common electronic hardware and software components. In some
iroplementations, the features associated with the one or more modules and data stores
depicted herein may be realized by separate electronic hardware and software
components.

[00158] 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 components, one or more input/output (/O components, and interconnect
components. Interconnect components may be configured to provide communication
between the one or more processing units, the one ot more memory components, and the
one or more I/ components. For example, the interconnect components may include
one or more buses that are configured to transter data between electronic components.
The interconnect components may also include control circuits (e.g., a memory controlier
and/ot an /O controller) that are configured to countrol communication between electronic
components.

[80159] In some implementations, the systems 300, 400, 500 may be systems of one or
more computing devices {e.g., a computer search system}) that are configured to
implement the techniques described herein. Put another way, the features attributed to
the modules and data stores described heretn may be implemented by one or more
computing devices. Each of the one or more computing devices may include any
combination of electronic hardware, software, and/or firmware described above. For
example, each of the one or more computing devices may include any combination of
processing units, memory components, /O components, and interconnect components
described above. The one or more computing devices of the systems 300, 400, S00 may
also include various human interface devices, including, but not limited to, display
screens, keyboards, pointing devices {e.g., a mouse}, touchscreens, speakers, and

microphones. The computing devices may also be configured to communicate with
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additional devices, such as external memory {e.g., external HDDs). The data stores may
include one or more storage devices (e.g., memory and/or hard disk devices).

[06168] The one or more computing devices of the systems 300, 400, 500 may be
configured to communicate with the network 120, The one or more computing devices
of the systems 300, 400, 500 may also be configured to communicate with one another
(e.g., via a computer network). In some examples, the one or more computing devices of
the systerns 300, 400, SO0 may nclude one or more server computing devices configured
to communicate with user devices {e.g., receive query wrappers and transmit results),
gather data from data sources 130, index data, store the data, and store other documents.
The one or more computing devices may reside within a single machine at a single
geographic location in some examples. In other examples, the one or more computing
devices may reside within multiple machines at a single geographic location. In still
other examples, the one or more computing devices of the systems 300, 400, 500 may be
distributed across a number of geographic locations.

[80161] FIG. 915 a schematic view of an example computing device 900 that may be
used to implement the systems and methods described in this document. The computing
device 900 is intended to represent various forms of digital computers, such as laptops,
desktops, workstations, smartphones, tablets, servers, blade servers, mainframes, and
other computers. The components shown here, their connections and relationships, and
their functions, are meant to be exemplary only, and are not meant to limit
implementations of the inventions described and/or claimed in this document.

[06162] The computing device 900 includes a processor 910, memory 920, a storage
device 930, a high-speed interface/controller 940 connecting to the memory 920 and
high-speed expansion ports 950, and a low speed interface/controller 960 connecting to
low speed bus 970 and storage device 930, Each of the components 910, 920, 930, 940,
950, and 960, are interconnected using various busses, and may be mounted on a
common motherboard or in other manners as appropriate. The processor 910 can process
instructions for execution within the computing device 900, including instructions stored
in the memory 920 or on the storage device 930 to display graphical information for a
graphical user interface (GUI) on an external input/output device, such as display 980

coupled to high speed interface 940. In other implementations, multiple processors
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and/or multiple buses may be used, as appropriate, along with multiple memories and
types of memory. Also, multiple computing devices 900 may be connected, with each
device providing portions of the necessary operations {e.g., as a server bank, a group of
blade servers, or a multi-processor system).

108163] The memory 920 stores information non-transitorily within the computing
device 900. The memory 920 may be a computer-readable medium, a volatile memory
unit(s), or non-volatile memory unit{s). The non-transitory memory 920 may be physical
devices used to store programs {e.g., sequences of instructions} or data {e.g., program
state information) on a temporary or permanent basis for use by the computing device
900. Examples of non-volatile memory include, but are not limited to, flash memory and
read-only memory (ROM) / programmable read-only memory (PROM} / erasable
programmable read-only memory (EPROM) / electronically erasable programmable read-
only memory (EEPROM) (e g, typically used tor firmware, such as boot programs).
Examples of volatile memory include, but are not limited to, random access memory
(RAM), dynamic random access memory (BRAM), static random access memory
{(SRAM), phase change memory (PCM) as well as disks or tapes.

[60164] The storage device 930 is capable of providing mass storage for the
computing device 900, In some implementations, the storage device 930 s a computer-
readable medium. In various different implementations, the storage device 930 may be a
floppy disk device, a hard disk device, an optical disk device, or a tape device, a flash
memory or other simtlar solid state memory device, or an array of devices, including
devices in a storage area network or other contigurations. In additional implementations,
a computer program product is tangibly embodied in an information carrier. The
computer program product contains instructions that, when executed, perform one or
more methods, such as those described above. The information carrier is a computer- or
machine-readable medium, such as the memory 920, the storage device 930, or memory
on processor 910.

100165] The high speed controller 940 manages bandwidth-intensive operations for the
computing device 900, while the low speed controller 960 manages lower bandwidth-
intensive operations. Such allocation of duties is exemplary only. In some

implementations, the high-speed controlier 940 is coupled to the memory 920, the display
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980 (e.g., through a graphics processor or accelerator), and to the high-speed expansion
ports 950, which may accept various expansion cards (not shown}. In some
implementations, the low-speed coniroller 960 is coupled to the storage device 930 and
low-speed expansion port 970. The low-speed expansion port 970, which may include
vartous communication ports (e.g., USB, Bluetooth, Ethernet, wireless Ethernet), may be
coupled to one or more input/output devices, such as a keyboard, a pointing device, a
scanner, or a networking device, such as a switch or router, ¢.g., through a network
adapter.

106166] The computing device 900 may be implemented in a number of different
forms, as shown in the figure. For example, it may be implemented as a standard server
900a or multiple times 1n a group of such servers 900a, as a laptop computer 900b, or as
part of a rack server system 900c¢.

[86167] Various implementations of the systems and techniques described here can be
realized in digital electronic and/or optical circutiry, integrated circuitry, specially
designed ASICs (application specific integrated circuits), computer hardware, firmware,
software, and/or combinations thereof. These various implementations can include
implementation in one or more computer programs that are executable and/or
interpretable on a programmable system including at least one programyuable processor,
which may be special or general purpose, coupled to receive data and instructions from,
and to transmit data and instructions to, a storage system, at least one input device, and at
least one output device.

[06168] These computer programs (also known as programs, software, software
applications or code) include machine instructions for a programmable processor, and can
be implemented in a high-level procedural and/or object-oriented programming language,
and/or in assembly/machine language. As used herein, the terms “machine-readable
medium” and “computer-readable medium” refer to any computer program produet, non-
transitory computer readable medium, apparatus and/or device (e.g., magnetic discs,
optical disks, memory, Programmable Logic Devices {(PLDs)) used to provide machine
instructions and/or data to a programmable processor, including a machine-readable

medium that receives machine instructions as a machine-readable signal. The term
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“machine-readable signal” refers to any signal used to provide machine instructions
and/or data to a programmable processor,

[66169] Although operations may be depicted in the drawings in a particular order,
this should not be understood as requiring that such operations be performed in the
particular order shown or in sequential order, or that all tlustrated operations be
performed, to achieve desirable results. In certain circumstances, multi-tasking and
parallel processing may be advantageous. Moreover, the separation of various syster
components in the embodiments described above should not be understood as requiring
such separation in all embodiments, and it should be understood that the described
program components and systems can generally be integrated together in a single
software product or packaged into multiple software products.

[66178] A number of implementations have been described. Nevertheless, it will be
understood that various modifications may be made without departing from the spirit and
scope of the disclosure. Accordingly, other implementations are within the scope of the
following claims. For example, the actions recited in the claims can be performed in a

different order and still achieve desirable results.
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WHAT IS CLAIMED IS:

1. A method comprising:
receiving, at a computing device (900) including one or more processing units
(910), advertisement data from a plurality of advertiser devices (50);
generating, by the computing device (900}, a plurality of advertisement records
{530) in an advertisernent data store (520) based ou the advertisement data received from
the plurality of advertiser devices (50}, wherein each of the advertisement records {530}
includes:
an entity name (432) associated with an advertisement (540);
an action (440) associated with the advertisement (540); and
a bid price (538) indicating an amount of money associated with the
advertisement (540);
recetving, by the computing device (900), an advertisement request (512) from a
search system (300}, the advertisement request (512} including an entity name (432) and
an action associated with an application state (330) included in a set of search results
{220} generated by the search system (300);
selecting, by the computing device (900), an advertisement record (530) having
the entity name (432) indicated in the advertisement request (512} and having a different
action than the action indicated in the advertisement request (512);
generating, by the computing device (900), an advertisement result (522) based on
the selected advertisement record (530}, wherein the advertisement result (522) is
configured to be included in a search result (220); and
transmitting, by the computing device (900), the advertisement result (522) to the

search system (300},

2. The method of claim 1, wherein receiving advertisement data further comprises:
generating, by the computing device (900), graphical user interfaces (240} for the
plurality of advertiser devices (50), wherein the graphical user interfaces (240) are

configured to receive advertisement data entered by advertisers (20); and
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generating, by the computing device {900}, the plurality of advertisement records
{530) in the advertisement data store (520) based on the advertisement data received via
the graphical user interfaces (240).
3. The method of claim 1, wherein the entity name (432} of each advertisement
record (530) 1s associated with an application state (340), wherein the action of each
advertisernent record {530) is associated with the application state (340), and wherein the
bid price (538) of each advertisement record (530) is associated with the application state

(340).

4. The method of claim 1, wherein each advertisement record {530} further
comprises advertisement targeting parameters {536} that specify conditions for generating
the advertisement (540}, and wherein the turther comprises selecting the advertisement
record {530} when the contents of the advertisement request {512} satisfy the

advertisement targeting parameters {536},

5. The method of claim 1, wherein each advertisement record (530) further
comprises advertisement content (534) associated with an application state (340), and
wherein the method further comprises generating the advertisement result (522) based on

the advertisement content {534).

6. The method of claim 1, wherein the entity name (432) and the action of the
advertisement request (512} is a first entity-action pair {222), and wherein the
advertisement request (512) includes a plurality of additional entity-action pairs (222),
the method turther comprising:

selecting, by the computing device (900), additional advertisement records {530}
for the additional entity-action pairs {222);

generating, by the computing device (900}, additional advertisement results (522}
for the additional advertisement records (530); and

transmitting, by the computing device (900}, the additional advertisement results

(522} to the search system {300}



16

20

28

30

WO 2016/100777 PCT/US2015/066593

7. The method of claim 1, wherein the entity name (432) and the action of the
advertisement request (512} is a primary entity-action pair {222} of a primary search
result (222), the method further comprising:

receiving, by the computing device (900}, a set of secondary entity-action pairs
(224), each of the secondary entity-action pairs (224} corresponding to a respective
secondary search result (524); and

selecting, by the computing device (900}, one of the secondary entity-action pairs
(224), wherein generating the advertisernent result (5322) comprises generating the

advertisement result (522) based on the selected secondary entity-action pair (224).

8. The method of claim 1, wherein the further comprises selecting a plurality of
potential advertisement records (530} in response to the advertisement request (512), and
wherein selecting an advertisement record (530) comprises selecting an advertisement

record {530} corresponding to one of the potential advertisement records (530).

0. The method of claim 8, wherein selecting an advertisement record (530) from the
plurality of potential advertisement records (530) comprises:

generating an expected revenue value for each of the potential advertisement
records (530); and

selecting a potential advertisement record (530) based on the expected revenue

value of the potential advertisement record (530).

10. The method of claim &, wherein selecting an advertisement record (530) from the
plurality of potential advertisement records {530) comprises:

generating a percentage likelihood of user selection of a user-selectable link (260,
270, 570) corresponding to a potential advertisement record (530) for each of the
potential advertisement records (530); and

selecting a potential advertisement record (530) based on the percentage

likelihood of user selection.
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1t The method of claim &, wherein selecting an advertisement record (530) from the
plurality of potential advertisement records {530) comprises:
generating a relevance score (226} for each of the potential advertisement records
{530), the relevance score (226} indicating the relevance of the potential advertisement
record {530} to a search query (212} included in the advertisement request (512}, and
selecting a potential advertisement record (530} based on the associated relevance

score (226} .

12. The method of claim 8, wherein selecting an advertisement record (530) from the
plurality of potential advertisement records (530} comprises:

retrieving a popularity score (226) for each of the potential advertisement records
{530}, the popularity score (226) indicating the popularity of the application state (340}
associated with the advertisement record (530); and

selecting a potential advertisement record (530} based on the associated

popularity score (226}

13. The method of claim 1, wherein the bid price {(538) indicates the amount of
money to be paid by an advertiser (20} in exchange ftor display of an advertisement result

(522).

14, The method of claim 1, wherein the bid price (538} indicates the amount of
money to be paid by an advertiser (20} in exchange for user selection of a user-selectable

fink (260, 270, 570} associated with an advertisement result (522

15. A system comprising:

a data store (330, 430) comprising one or more storage devices (930);

one or more computing devices (900} including one or more processing units
(910) that execute computer-readable instructions, the computer readable instructions,
when executed by the one or more processing units (910}, cause the one or more
computing devices (900) to:

receive advertisement data from a plurality of advertiser devices (50);

~1
W
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generate a plurality of advertisement records (530} in the data store (330,
430) based on the advertisement data received from the plurahity of advertiser devices
{50), wherein each of the advertisement records (530} includes:
an entity name (432) associated with an advertisement (540);
an action {440} associated with the advertisement (540); and
a bid price (538} indicating an amount of money associated with
the advertisernent (540);
receive an advertisement request (512} from a search system (300), the
advertisement request (512} including an entity name (432) and an action associated with
an application state (330} included in a set of search results (222} generated by the search
system (300);
select an advertisement record (530) having the entity name (432)
indicated in the advertisement request {512} and having a different action (440} than the
action (440) indicated in the advertisement request (512);
generate an advertisement result (522} based on the selected advertisement
record (530), wherein the advertisernent result (522) is configured to be included in a
search result (222); and

transmit the advertisement result (522) to the search system (300},

16, The system of claim 15, wherein the one or more computing devices (300} are
configured to receive advertisement data by:

generating graphical user interfaces (240) for the plurality of advertiser devices
(50), wherein the graphical user interfaces (240) are configured to receive advertisement
data entered by advertisers (20); and

generating the plurality of advertisement records (530) in the data store (330, 430)

based on the advertisement data received via the graphical user interfaces (240},

17. The system of claim 15, wherein the entity name (432) of each advertisement
record (S30) 1s associated with an application state (340), wherein the action (440} of

each advertisement record (530} is associated with the application state (340}, and
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wherein the bid price {(538) of each advertisement record (530) is associated with the

application state (340).

18, The system of claim 1S, wherein each advertisement record (530) further
comprises advertisement targeting parameters (530) that specify conditions for generating
the advertisement, and wherein the one or more computing devices (900) are contigured
to select the advertisement record (530) when the contents of the advertisement request

{512} satisfy the advertisement targeting parameters (536).
, 3 geung p

19.  The system of claim 15, wherein each advertisement record (530) further
comprises advertisement content (534} associated with an application state (340), and
wherein the one or more computing devices {900} are configured to generate the

advertisement result (522} based on the advertisement content (534).

20. The system of claim 15, wherein the entity name (432) and the action of the
advertisernent request (512} is a first entity-action pair (222), wherein the advertisement
request (512) includes a plurality of additional entity-action pairs (222), and wherein the
one or more computing devices (900} are configured to:

select additional advertisement records {530} for the additional entity-action pairs
(222);

generate additional advertisement results (522) for the additional advertisement
records {530}; and

transmit the additional advertisement results (522) to the search system (300},

21 The system of clairo 15, wherein the entity name (432} and the action of the
advertisement request (512} is a primary entity-action pair (222} of a primary search
result (222), and wherein the one or more cormputing devices (900) are further configured
{o:

receive a set of secondary entity-action pairs (224}, each of the secondary entity-

action pairs (224) corresponding to a respective secondary search result (524); and

~-X
W
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select one of the secondary entity-action pairs (224), wherein the one or more
computing devices (900) are configured to generate the advertisemnent result (522) based

on the selected secondary entity-action pair {224},

22. The system of claim 15, wherein the one or more computing devices (900} are
configured to:

select a plurality of potential advertisement records (530} in respouse to the
advertisement request (512); and

select an advertisement record (530) corresponding to one of the potential

advertisement records {530}

23, The system of claim 22, wherein the one or more computing devices (300} are
configured to:

generate an expected revenue value for each of the potential advertisement
records (530); and

select an advertisement record (330) based on the expected revenue value of the

potential advertisement record {(530).

24. The system of claim 22, wherein the one or more computing devices (900} are
configured to:

generate a percentage likelithood of user selection of a user -selectable link (260,
270, 570) corresponding to a potential advertisement record (530} for each of the
potential advertisement records (530); and

select an advertisement record {(530) based on the percentage likelihood of user

selection.

28, The system of claim 22, wherein the one or more computing devices (900) are
configured to:

generate a relevance score (226) for each of the potential advertisement records
{530}, the relevance score (226} indicating the relevance of the potential advertisement

record (530) to a search query (212) included 1n the advertisement request (512); and
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select an advertisement record (530) based on the associated relevance score

(226).

26. The system of claim 22, wherein the one or more computing devices (900) are
configured to:

retrieve a popularity score (226) for each of the potential advertisement records
{(530), the popularity score (226) indicating the popularity of the application state (340)
associated with the advertisement record (530); and

select an advertisement record (530) based on the associated relevance score

(226).

27.  The system of claim 15, wherein the bid price {538) indicates the amount of
money to be paid by an advertiser {20} in exchange tor display (980) of an advertisement

result (522}

28. The system of clairo 15, wherein the bid price (538) indicates the amount of
money to be paid by an advertiser {20} in exchange for selection of a user-selectable link

(260, 270, S70) associated with an advertisernent result (522).

~1
-3
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