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AUTOMATIC SUGGESTIONS AND OTHER CONTENT FOR

MESSAGING APPLICATIONS

BACKGROUND

[0001] Users increasingly rely on mobile devices instead of desktop computers for

communications with other users. Mobile devices are advantageous in that they can be taken

anywhere. However, with their small screens and limited bandwidth, it can be difficult for

users to obtain information that they need in a timely manner. In addition, users may prefer

chatting using their mobile devices; however, some information may only be available by

making a phone call and speaking with a human.

SUMMARY

[0002] Implementations generally relate to messaging applications. Certain

implementations may automatically analyze one or more of content of one or more messaging

conversations (also referred to herein as "message exchange threads") and/or user information

to automatically provide suggestions to a user within a messaging application. In certain

examples, the suggestions may automatically incorporate particular non-messaging

functionality into the messaging application. In certain other examples, the automatic

suggestions may suggest one or more appropriate responses to be selected by a user to respond

in the messaging application, and/or may automatically send one or more appropriate

responses on behalf of a user.

[0003] Certain implementations enable messaging with human users and/or chat bots.

In certain implementations, the automatic suggestions may be customized based on whether a

chat bot is participating in the messaging conversation. That is, in certain examples, a first set

of automatic responses may be suggested if a chat bot is absent in a messaging conversation,

while a second set of automatic responses may be suggested if a chat bot is present in the

messaging conversation, with the first and second sets of responses being at least partially

different. For example, the implementations may employ an understanding of the

conversational rules followed by the chat bot, and suggest responses to a user based on the

rules. In other words, when a given chat bot is present, response(s) may be suggested that

conform to the rules followed by the given chat bot, whereas the response(s) may not have

been suggested if the given chat bot were absent (yet the messages of the conversation were

the same). This mitigates the challenges that users typically have in communicating with chat



bots in a language and in a format that is easily understood by the chat bots. This may also

reduce network traffic and/or other computational resources by increasing the likelihood that

communications to chat bots are in a language and format understood by the chat bots, which

may mitigate the need for additional communications to/from the chat bots to clarify responses

that do not conform to language and format requirements of the chat bots.

[0004] Some implementations provide contextually relevant suggestions during an

ongoing message exchange thread and enable participants to add the suggestions (or related

content) to the message exchange thread in a simple manner (e.g., via a single-tap and/or other

single selection interface action). Additionally or alternatively, contextually relevant

suggestions may provide participant(s) with content that is directed to a contextually relevant

entity, without requiring the participant(s) to switch from an application rendering the message

exchange thread to another application in order to acquire such content. This may reduce the

use of certain computational resources that would otherwise be consumed in switching to

another application to satisfy the informational needs. For example, switching to another

application may require usage of processor, memory, and/or battery resources via launching

and/or surfacing of the application. Further, switching to another application to obtain content

in lieu of obtaining the content in a message exchange thread may increase the amount of time

a participant needs to spend obtaining the information - which may lead to a corresponding

increase in consumption of computational resources in obtaining the content.

[0005] In some implementations, a computer-implemented method implemented by

one or more processors is provided and includes receiving one or more messages of a message

exchange thread between multiple users. The multiple users include a first user and a second

user, and the one or more messages are each submitted by a corresponding one of the multiple

users via a corresponding messaging application. The method further includes determining a

first bot of a first type based on the one or more messages and determining a second bot of a

second type based on the one or more messages. The second type is different from the first

type. In some implementations, the type of the bot corresponds to a task performed by the bot.

For example, a bot of a first type may be a restaurant reservation bot and a bot of a second type

may be a food order bot. The method further includes selecting the first bot over the second

bot based on content within the one or more messages, and transmitting a bot command to the

first bot based on the content. Transmitting the bot command to the first bot is in response to

selecting the first bot over the second bot. The method further includes receiving responsive

content from the first bot in response to transmitting the bot command to the first bot, and



providing the responsive content from the first bot for presentation to at least the first user via

the corresponding messaging application of the first user.

[0006] These and other implementations may, by selecting the first bot over the second

bot, not transmit to the second bot any bot command that is based on the content. This may

conserve network resources by not transmitting the bot command to the second bot and/or may

conserve computational resources associated with the second bot by preventing the second bot

from needing to act on the command. Moreover, these and other implementations may, by

providing the responsive content for presentation via the corresponding messaging application,

prevent the user from switching to another application to obtain the content, which may

conserve various computational resources.

[0007] These and other implementations may optionally include one or more of the

following features.

[0008] In some implementations, selecting the first bot over the second bot based on

the content within the one or more messages includes: (a) determining a topic from the one or

more messages; and selecting the first bot based on the topic; and/or (b) .performing semantic

analysis on the one or more messages; and selecting the first bot based on the semantic analysis.

[0009] In some implementations, determining the first bot and the second bot includes:

determining that at least one term, of a given message of the one or more messages, is

associated with invocation of both the first bot and the second bot. In some of those

implementations, selecting the first bot over the second bot based on the content includes:

selecting the first bot based on at least one additional term, of an additional message of the one

or more messages, being associated with invocation of the first bot but not being associated

with invocation of the second bot. The additional message may be, for example, an additional

message submitted in the message exchange thread prior to the given message.

[0010] In some implementations, selecting the first bot based on the content within the

one or more messages includes: generating, prior to the message exchange thread, a trained

machine learning model from a training set data; applying the content to the trained machine

learning model to generate output over the trained machine learning model; and selecting the

first bot based on the output indicating the first bot.

[0011] In some implementations, selecting the first bot over the second bot is further

based on at least one of: a location of the first user and user information associated with the

first user.



[0012] In some implementations, the method further includes: requesting, from an

information source, additional information that is particularized to the first bot; receiving the

additional information based on the requesting; and generating the bot command to conform to

the first bot based on the additional information. Some of these implementations may ensure

the bot command is in a format that is understood by the first bot.

[0013] In some implementations, the method further includes: determining that the one

or more messages are associated with a destination; and determining a time that the first user

will be at the destination. In some of those implementations, the bot command identifies the

destination and the time.

[0014] In some implementations, the method further includes: determining that the first

user is associated with an active role based on the one or more messages; and based on

determining that the first user is associated with the active role, choosing the first user over the

second user to receive the responsive content from the first bot. In those implementations,

providing the responsive content from the first bot for presentation to at least the first user

includes providing the responsive content for presentation to the first user without providing

the responsive content for presentation to the second user. Some of these implementations thus

only initially present a subset of participants of a message exchange thread with responsive

content, which may prevent consumption of various computational resources of client devices

of the other participant(s) not of the subset by preventing provision of responsive content to

those participant s).

[0015] In some implementations, the method further includes: receiving, responsive to

providing the responsive content, a question from the first user that is directed to the first bot;

responsive to receiving the question, instructing the first bot to ask a business owner of a

business that is associated with the first bot for additional information; generating an answer

that includes the additional information; and providing the answer for presentation to the first

user in response to receiving the question. In some of those implementations, the method

further includes: determining that the additional information includes new information; and

updating, in one or more computer readable media, a business profile for the business based on

the new information. Some of those implementations thus modify the business profile to reflect

the new information and prevent the need to again ask an owner for the additional information

in response to another instance of the question, which may prevent transmissions and/or other

computational resource consumptions associated with again asking.



[0016] In some implementations, providing the responsive content from the first bot

includes providing the first user with a user interface that includes a field that sends text entered

into the field or a selection to the first bot. Some of these implementations may ensure further

text and/or selections are in a format that is understood by the first bot and/or may enable the

first user to provide less inputs in further communications with the fist bot (e.g., the user may

need to only make a single selection and/or may directly input text into the field without

needing to explicitly address the text to the first bot with further inputs).

[0017] In some implementations, the method further includes: determining a writing

style of the first user based on sentiment, punctuation, and/or an emoji that are in the one or

more messages; and providing the responsive content to the first user in the writing style of the

first user.

[0018] In some implementations, a computer-implemented method to automatically

provide bot services in a messaging application includes receiving one or more messages

between a first user and a second user, determining a first bot of a first type for the first user

based on the one or more messages, determining a second bot of a second type for the first

user based on the one or more messages, where the second type is different from the first type,

selecting the first bot over the second bot based on content within the one or more messages,

and providing a bot command to the first bot based on the content.

[0019] In some implementations, selecting the first bot based on content within the one

or more messages includes at least one of determining a topic from the one or more messages,

performing semantic analysis on the one or more messages. The method may further include

determining initial words related to one or more services provided by the first bot and

determining related words that are related to the initial words. Selecting the first bot based on

content within the one or more messages may further include generating a machine learning

model from training set data and applying the machine learning model to determine whether

the content corresponds to a desire and that the content occurs during a predetermined time

period when the first user is likely to act on the desire. The first bot may be selected from at

least one of a bot store and a list that is part of a messaging interface. Determining the first

type of bot may be further based on at least one of a location of the first user, a request that is

part of the content submitted by the first user, and user information associated with the first

user. The method may further include requesting additional information from the bot from a

third-party server and generating the bot command based on the additional information. The

method may further include determining that the one or more messages are associated with a



destination, determining a time that the first user will be at the destination, and where the bot

command is related to the destination and the time. Determining the first bot of the first type

for the first user based on the one or more messages may further include determining that the

first user is associated with an active role based on the one or more messages and choosing

the first user over the second user to receive a bot suggestion from the first bot. The method

may further include receiving a question from the first user that is directed to the first bot,

instructing the first bot to ask a business owner of a business that is associated with the first

bot for additional information, and generating an answer that includes the additional

information. The method may further include determining that the additional information

includes new information and providing an update to a business profile for the business based

on the new information. The method may further include providing the first user with a user

interface that includes a field that sends text entered into the field or a selection to the first bot.

The method may further include determining a writing style of the first user based on at least

one of sentiment, punctuation, and an emoji that are in the one or more messages and providing

a suggestion to the first user in the writing style of the first user. The method may further

include providing a suggestion to the first user to process a payment for the first user based

on the one or more messages. The method may further include providing a first suggestion

with two or more services, receiving a selection of one of the two or more services from the

first user, and providing an additional suggestion based on the selection of the one of the two

or more services. Providing the user with the additional suggestion includes providing

graphical icons that the user can scroll through.

[0020] The disclosure may further include systems and methods for identifying an

entity from a conversation and generating a suggestion for a user to take an action on the

entity. According to some implementations of the subject matter described in this disclosure,

a system has one or more processors and a memory storing instructions that, when executed,

cause the system to: receive at least one conversation message from a conversation, identify

an entity that may be actionable from a conversation message, determine contextual indicators

of the entity, determine whether the entity is actionable based on the contextual indicators,

and responsive to the entity being actionable, provide a suggestion to a user to take an action

on the entity. In some instances, an item may be actionable if, based on the item, further

analysis or action on that items is warranted.

[0021] In general, another implementation of the subject matter described in this

disclosure may be embodied in methods that include receiving, using one or more processors,



at least one conversation message from a conversation, identifying, using one or more

processors, an entity that can be actionable from a conversation message, determining, using

one or more processors, contextual indicators of the entity, determining, using one or more

processors, whether the entity is actionable based on the contextual indicators, and responsive

to the entity being actionable, providing a suggestion to a user to take an action on the entity.

[0022] These and other implementations may each optionally include one or more of

the following features. For instance, the features may include performing a natural language

analysis on the at least one conversation message based on a machine learning model and

wherein identifying the entity that can be actionable from the conversation message and

determining the contextual indicators of the entity are based on the analysis. The features may

include tracking conversation flows from each participant of the conversation and refining the

contextual indicators based on the tracking information. The features may include

determining the suggestion for the user to take an action on based on a machine learning model

and the contextual indicators. The features may include receiving, from the user, an indication

to mark the entity as actionable, sending the user indication as a training signal to a machine

learning model, searching for information relevant to the entity and providing the information

to the user. The features may include receiving data from a variety of sources including

queries and document retrievals, extracting features from the data, generating a machine

learning model based on the extracted features, receiving a user action, the user action

including a reaction to the suggestion provided for the entity, and training the machine

learning module based on the user action. The features may include feeding entity information

to an application, the entity information including participants of the conversation, generating

the suggestion by the application and providing the suggestion to the participants of the

conversation. The features may include detecting a question for the user in the conversation,

the question being related to the entity, determining a potential user reply to the question, and

providing the potential user reply in a one-tap form to the user. The features may include

organizing the at least one conversation based on the contextual indicators and indexing the

at least one conversation.

[0023] The disclosure may further include systems and methods for identifying an

entity from a conversation and generating a suggestion for a user to take an action on the

entity. According to one implementation of the subject matter described in this disclosure, a

system having one or more processors and a memory storing instructions that, when executed,

cause the system to: receive at least one conversation message from a conversation, identify



an entity that may be actionable from a conversation message, determine contextual indicators

of the entity, determine whether the entity is actionable based on the contextual indicators,

and responsive to the entity being actionable, provide a suggestion to a user to take an action

on the entity. In some instances, an item may be actionable if, based on the item, further

analysis or action on that items is warranted.

[0024] In general, another implementation of the subject matter described in this

disclosure may be embodied in methods that include receiving, using one or more processors,

at least one conversation message from a conversation, identifying, using one or more

processors, an entity that can be actionable from a conversation message, determining, using

one or more processors, contextual indicators of the entity, determining, using one or more

processors, whether the entity is actionable based on the contextual indicators, and responsive

to the entity being actionable, providing a suggestion to a user to take an action on the entity.

[0025] These and other implementations may each optionally include one or more of

the following features. For instance, the features may include performing a natural language

analysis on the at least one conversation message based on a machine learning model and

wherein identifying the entity that can be actionable from the conversation message and

determining the contextual indicators of the entity are based on the analysis. The features may

include tracking conversation flows from each participant of the conversation and refining the

contextual indicators based on the tracking information. The features may include

determining the suggestion for the user to take an action on based on a machine learning model

and the contextual indicators. The features may include receiving, from the user, an indication

to mark the entity as actionable, sending the user indication as a training signal to a machine

learning model, searching for information relevant to the entity and providing the information

to the user. The features may include receiving data from a variety of sources including

queries and document retrievals, extracting features from the data, generating a machine

learning model based on the extracted features, receiving a user action, the user action

including a reaction to the suggestion provided for the entity, and training the machine

learning module based on the user action. The features may include feeding entity information

to an application, the entity information including participants of the conversation, generating

the suggestion by the application and providing the suggestion to the participants of the

conversation. The features may include detecting a question for the user in the conversation,

the question being related to the entity, determining a potential user reply to the question, and

providing the potential user reply in a one-tap form to the user. The features may include



organizing the at least one conversation based on the contextual indicators and indexing the

at least one conversation.

[0026] In some implementations, a method may include receiving a message between

a first user and a group, the group including other users, determining a context of the message,

the first user, and the other users, and determining a suggested response for each of the other

users to share with the group based on the message and the context.

[0027] The method may further include generating a notification with the suggested

response for a second user of the other users that allows the second user to respond with a one-

tap action. The method may further include determining, based on sensor data, that the second

user is in transit and where allowing the one-tap action is based on determining that the second

user is in transit. Determining the suggested response may be further based on at least one of

sensor data, one or more preferences, a conversation history, and one or more recent activities

performed by each of the other participants. The method may further include determining one

or more trending responses based on other messages in at least one of a region, market, and

country related to a location of a second user of the other users and the suggested response

may further include the one or more trending responses. In some implementations, the context

includes at least one of a holiday and an event. In some implementations, the message is a

request for a location associated with the other users and the suggested response includes the

location for each of the other users. The suggested response may include at least one of an

image to share with the group, a location to share with the group, and a calendar event to share

with the second user. Determining the suggested response may be further based on using

machine learning to develop a personalized model for a second user of the other users.

Determining the suggested response may be further based on a personality of a second user of

the other users and further include determining the personality of the second user based on

one or more of punctuation use, emoji use, categorizing words in the message based on a

whitelist as including at least one of humor and sarcasm. The method may further include

providing a second user of the other users with a graphical user interface that includes an

option to specify a type of personality and a level of the type of personality to be used for

determining the suggested response. The context of the message may include a request for an

estimated time of arrival, determining the suggested response may include determining the

estimated time of arrival based on at least one of a location of the first user, a calendar event

that includes a location of the calendar event, and information about a destination from a

mapping application, and the suggested response may include the estimated time of arrival.



The message may include a request for information about a recent event, determining the

suggested response may include determining at least one of one or more images that

correspond to the recent event and one or more social network posts that relate to the recent

event, and the suggested response may include at least one of the one or more images and the

one or more social network posts. The method may include determining a conversation starter

suggestion based on a threshold passing since a last message was received in a conversation

and providing the conversation starter suggestion based on at least one of a topic associated

with the group, a trending topic, a recent event related to the topic associated with the group,

and an activity associated with one of the users. The method may include determining whether

a chat bot is present, responsive to the chat bot being present, generating the suggested

response as a first set of automatic suggested responses, and responsive to the chat bot being

absent, generating the suggested response as a second set of automatic suggested responses.

The first set of automatic suggested responses may be based on conversational rules followed

by the chat bot.

[0028] Other aspects may include corresponding methods, systems, apparatus, and

computer program products.

[0029] Some implementations of the system advantageously provide a way for a user

to obtain information without having to call people on the phone. In addition, some

implementations of the system advantageously provides a way for business owners to

automate answering of questions from users. Yet another advantage of some implementations

may include a system that provides a user with an answer independent of the network

connectivity available to a business owner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The disclosure is illustrated by way of example, and not by way of limitation in

the figures of the accompanying drawings in which like reference numerals are used to refer

to similar elements.

[0031] Figure 1A illustrates a block diagram of an example system that transmits

messages and provides suggestions to mobile devices.

[0032] Figure IB illustrates a block diagram of another example system for generating

suggestions.

[0033] Figure 2 illustrates a block diagram of an example computing device that

transmits messages and provides suggestions to mobile devices.



[0034] Figure 3 illustrates a graphic representation of a user interface that includes a

suggestion from a bot.

[0035] Figure 4A illustrates graphic representations of example user interfaces that

includes a suggestion.

[0036] Figure 4B illustrates a graphic representation of an example user interface that

includes a conversation generated by a first application.

[0037] Figure 4C is a graphic representation of an example user interface that includes

a suggestion generated by a second application.

[0038] Figure 4D is a graphic representation of an example user interface that includes

options for a one-tap reply.

[0039] Figure 4E is a graphic representation of an example user interface that includes

a conversation summary.

[0040] Figure 4F is a graphic representation of an example user interface that includes

a conversation summary.

[0041] Figure 4G is a graphic representation of example user interfaces that include

different suggestions.

[0042] Figure 5A is a graphic representation of an example user interface that includes

a one-tap answer.

[0043] Figure 5B is a graphic representation of an example set of suggested responses.

[0044] Figure 5C illustrates a first user sending a second user a picture of the second

user's baby.

[0045] Figure 6 illustrates a general LSTM model.

[0046] Figure 7 illustrates a personalized LSTM model.

[0047] Figure 8 illustrates an example token trie.

[0048] Figure 9 illustrates example statistics associated with a number of messages as

a function of a number of messages and a type of model

DETAILED DESCRIPTION

Example Systems

[0049] Figure 1A illustrates a block diagram of an example system 100 that transmits

messages and provides suggestions to mobile devices. The illustrated system 100 includes a

messaging server 101, mobile devices 115a, 115n, abot server 120, an information server 130,

and a network 105. Users 125a-125n may be associated with respective mobile devices 115a,



115n. In some implementations, the system 100 may include other servers or devices not

shown in Figure 1A such as a standalone social network server. In Figure 1A and the

remaining figures, a letter after a reference number, e.g., " 115a," represents a reference to the

element having that particular reference number. A reference number in the text without a

following letter, e.g., " 115," represents a general reference to implementations of the element

bearing that reference number.

[0050] In the illustrated implementation, the messaging server 101, the mobile devices

115, the bot server 120, and the information server 130 are communicatively coupled via a

network 105. The network 105 may be a conventional type, wired or wireless, and may have

numerous different configurations including a star configuration, token ring configuration or

other configurations. Furthermore, the network 105 may include a local area network (LAN),

a wide area network (WAN) (e.g., the Internet), and/or other interconnected data paths across

which multiple devices may communicate. In some implementations, the network 105 may

be a peer-to-peer network. The network 105 may also be coupled to or include portions of a

telecommunications network for sending data in a variety of different communication

protocols. In some implementations, the network 105 includes Bluetooth communication

networks, WiFi, or a cellular communications network for sending and receiving data

including via short messaging service (SMS), multimedia messaging service (MMS),

hypertext transfer protocol (HTTP), direct data connection, email, etc. Although Figure 1A

illustrates one network 105 coupled to the mobile devices 115 and the messaging server 101,

in practice one or more networks 105 may be coupled to these entities.

[0051] The messaging server 101 may include a processor, a memory, and network

communication capabilities. In some implementations, the messaging server 101 is a

hardware server. The messaging server 101 is communicatively coupled to the network 105

via signal line 102. Signal line 102 may be a wired connection, such as Ethernet, coaxial

cable, fiber-optic cable, etc., or a wireless connection, such as Wi-Fi, Bluetooth, or other

wireless technology. In some implementations, the messaging server 101 sends and receives

data to and from one or more of the mobile devices 115a-1 15n, the bot server 120, and the

information server 130 via the network 105. The messaging server 101 may include a

messaging application 103a and a database 199.

[0052] The messaging application 103a may be code and routines operable by the

processor to exchange messages and provide suggestions. In some implementations, the

messaging application 103a may be implemented using hardware including a field-



programmable gate array (FPGA) or an application-specific integrated circuit (ASIC). In

some implementations, the messaging application 103a may be implemented using a

combination of hardware and software.

[0053] The database 199 may store messages transmitted between mobile devices 115,

information provided by the information server 130, etc. The database 199 may also store

social network data associated with users 125, contact information, etc.

[0054] The mobile device 115 may be a computing device that includes a memory and

a hardware processor, for example, a camera, a laptop computer, a tablet computer, a mobile

telephone, a wearable device, a mobile email device, a portable game player, a portable music

player, a reader device, or other electronic device capable of wirelessly accessing a network

105.

[0055] In the illustrated implementation, mobile device 115a is coupled to the network

105 via signal line 108 and mobile device 115n is coupled to the network 105 via signal line

110. Signal lines 108 and 110 may be wireless connections, such as Wi-Fi, Bluetooth, or other

wireless technology. Mobile devices 115a, 115n are accessed by users 125a, 125n,

respectively. The mobile devices 115a, 115n in Figure 1A are used by way of example. While

Figure 1A illustrates two mobile devices, 115a and 115n, the disclosure applies to a system

architecture having one or more mobile devices 115.

[0056] In some implementations, the mobile device 115 can be a wearable device worn

by the user 125. For example, the mobile device 115 is included as part of a clip (e.g., a

wristband), part of jewelry, or part of a pair of glasses. In another example, the mobile device

115 can be a smart watch. The user 125 can view images from the messaging application 103

on a display of the device worn by the user 125. For example, the user 125 can view the

images on a display of a smart watch or a smart wristband.

[0057] In some implementations, the messaging application 103b is stored on a mobile

device 115a. The messaging application 103 may include a thin-client messaging application

103b stored on the mobile device 115a and a messaging application 103a that is stored on the

messaging server 101. For example, the messaging application 103b may transmit user

messages created by the user 125a on the mobile device 115a to the messaging application

103a stored on the messaging server 101. The messaging application 103a on the messaging

server may determine suggestions to provide to the user 125a. For example, the messaging

application 103a may transmit commands to the bot server 120 and receive suggestions from



the bot server 120 that the messaging application 103a provides to the messaging application

103b for display. For example, the messaging application 103a may transmit the suggestions

to the messaging application 103b as computer-executable instructions that cause the

messaging application 103b to visually render the suggestions.

[0058] In some implementations, the messaging application 103 may be a standalone

application stored on the messaging server 101. A user 125a may access the messaging

application 103 via a web page using a browser or via other software on the mobile device

115a. In some implementations, the messaging application 103 may include the same

components on the mobile device 115a as are included on the messaging server 101.

[0059] The bot server 120 may include a processor, a memory and network

communication capabilities. In some implementations, the bot server 120 is a hardware

server. The bot server 120 is communicatively coupled to the network 105 via signal line 122.

Signal line 122 may be a wired connection, such as Ethernet, coaxial cable, fiber-optic cable,

etc., or a wireless connection, such as Wi-Fi, Bluetooth, or other wireless technology. In some

implementations, the bot server 120 sends and receives data to and from one or more of the

messaging server 101, the mobile devices 115a-1 15n, and the information server 130 via the

network 105. Although the bot server 120 is illustrated as being one server, multiple bot

servers 120 are possible.

[0060] The bot server 120 may be controlled by the same party that manages the

messaging server 101, or may be controlled by a third-party. In some implementations, where

the bot server 120 is a third-party bot server controlled by an entity that is distinct from an

entity that controls the messaging server 101, the messaging server 101 and the third-party bot

server may communicate via an application programming interface (API). In some

implementations, the bot server 120 hosts one or more bots. The bots may be computer

programs that perform specific functions to provide suggestions, for example, a reservation

bot makes reservations, an auto-reply bot generates reply message text, a scheduling bot

automatically schedules calendar appointments, etc. The bot server 120 may provide the bots

to the messaging application 103, for example, the code for the bot may be incorporated into

the messaging application 103 or the messaging application 103 may send requests to the bot

server 120. In some implementations, the messaging application 103 acts as an intermediary

between the user 125 and the bot server 120 by providing the bot server 120 with bot

commands and receiving, from the bot server 120, suggestions based on the bot commands.

For example, a bot command may be transmitted by the messaging application 103 to the bot



server 120 over network 105 and, in response, the bot server may transmit suggestions or other

responsive content back to the messaging application 103 over network 105.

[0061] The information server 130 may include a processor, a memory and network

communication capabilities. In some implementations, the information server 130 is a

hardware server. The information server 130 is communicatively coupled to the network 105

via signal line 118. Signal line 118 may be a wired connection, such as Ethernet, coaxial

cable, fiber-optic cable, etc., or a wireless connection, such as Wi-Fi, Bluetooth, or other

wireless technology.

[0062] The information server 130 may provide information to the messaging

application 103. For example, the information server 130 may maintain an electronic

encyclopedia, a knowledge graph, a social network application (e.g., a social graph, a social

network for friends, a social network for business, etc.), a website for a place or location (e.g.,

a restaurant, a car dealership, etc.), a mapping application (e.g., a website that provides

directions), etc. Although the information server 130 is illustrated as a single server, the

information server 130 may include multiple servers, such as a separate server for a social

network application, an electronic encyclopedia, and a mapping application.

[0063] The information server 130 may receive a request for information from the

messaging application 103, perform a search, and provide the information in the request. For

example, the messaging application 103 may request driving directions or an estimated time

of arrival from the mapping application. In some implementations, the information server 130

may receive information from the messaging application 103. For example, where the

information server 130 maintains a website about a restaurant, the messaging application 103

may provide the information server 130 with updated information about the restaurant, such

as a user's favorite dish at the restaurant.

[0064] As long as a user consents to the use of such data, the information server 130

may provide the messaging application 103 with profile information or profile images of a

user that the messaging application 103 may use to identify a person in an image with a

corresponding social network profile. In another example, the information server 130 may

provide the messaging application 103 with information related to entities identified in the

messages used by the messaging application 103. For example, the information server 130

may include an electronic encyclopedia that provides information about landmarks identified

in the images, an electronic shopping website that provides information for purchasing entities



identified in the messages, an electronic calendar application that provides, subject to user

consent, an itinerary from a user identified in a message, a mapping application that provides

information about nearby locations where an entity in the message can be visited, a website

for a restaurant where a dish mentioned in a message was served, etc.

[0065] In some implementations, the information server 130 may communicate with

the bot server 120. For example, where the information server 130 maintains a website for a

used car dealership, the bot server 120 may request that the information server 130 ask the

owner of the used car dealership whether they currently provide car detailing work. The

information server 130 may provide the requested information to the bot server 120.

[0066] In some implementations, the information server 130 may receive a link from

the messaging application 103 that is associated with a published chat. The information server

130 may display the link along with information about a business associated with the

published chat provided by the information server 130. For example, where the information

server 130 provides a mapping application, the information server 130 may provide the link

in conjunction with a map that includes the location of the business. If a user 125 selects the

link, the user device 115 may open the messaging application 103 so that the user 125 can

chat with someone that represents the business (e.g., a bot, an agent, or a business owner). In

another example, the information server 130 may provide search services and receive a query

from the user 125 about a bike store. The information server 130 may provide search results

that include a website for the bike store and a link that the user 125 may select to chat with

someone that represents the bike store.

[0067] Turning to Figure IB, another example system for generating suggestions is

illustrated. In this example, the messaging server 101 may receive suggestions from a model

that uses a neural network, such as long short-term memory (LSTM) neural network model.

LSTM is a recurrent neural network model that may exploit long contexts in a compact way.

In some implementations, a database of chat conversations is used to determine common

replies, vocabularies, and training data that are used during LSTM training and stored as part

of a model. For example, the last five to ten messages transmitted between parties in a

conversation may be used to predict the next suggested response based on the model. These

inputs may be stored as part of the messaging server 101 in a separate location. The model

may provide the suggestions to the messaging server 101 which makes predictions about

which suggestions are useful to a user of the mobile device 115 based on context, a user



identifier associated with the mobile device 115, and a time since the last message was

received.

Example Computing Device

[0068] Figure 2 illustrates a block diagram of an example computing device 200 that

transmits messages and provides suggestions to mobile devices. The computing device 200

may be a messaging server 101 or a mobile device 115. The computing device 200 may

include a processor 235, a memory 237, a communication unit 239, a display 241, and a

storage device 247. A messaging application 103 may be stored in the memory 237. The

components of the computing device 200 may be communicatively coupled by a bus 220.

[0069] The processor 235 includes an arithmetic logic unit, a microprocessor, a general

purpose controller or some other processor array to perform computations and provide

instructions to a display device. Processor 235 processes data and may include various

computing architectures including a complex instruction set computer (CISC) architecture, a

reduced instruction set computer (RISC) architecture, or an architecture implementing a

combination of instruction sets. Although Figure 2 includes a single processor 235, multiple

processors 235 may be included. Other processors, operating systems, sensors, displays and

physical configurations may be part of the computing device 200. The processor 235 is

coupled to the bus 220 for communication with the other components via signal line 222.

[0070] The memory 237 stores instructions that may be executed by the processor 235

and/or data. The instructions may include code for performing the techniques described

herein. The memory 237 may be a dynamic random access memory (DRAM) device, a static

RAM, or some other memory device. In some implementations, the memory 237 also includes

a non-volatile memory, such as a (SRAM) device or flash memory, or similar permanent

storage device and media including a hard disk drive, a floppy disk drive, a compact disc read

only memory (CD-ROM) device, a DVD-ROM device, a DVD-RAM device, a DVD-RW

device, a flash memory device, or some other mass storage device for storing information on

a more permanent basis. The memory 237 includes code and routines operable to execute the

messaging application 103, which is described in greater detail below. The memory 237 is

coupled to the bus 220 for communication with the other components via signal line 224.

[0071] The communication unit 239 transmits and receives data to and from at least

one of the mobile device 115, the messaging server 101, the bot server 120, and the

information server 130 depending upon where the messaging application 103 is stored. In



some implementations, the communication unit 239 includes a port for direct physical

connection to the network 105 or to another communication channel. For example, the

communication unit 239 includes a universal serial bus (USB), secure digital (SD), category

5 cable (CAT-5) or similar port for wired communication with the mobile device 115 or the

messaging server 101, depending on where the messaging application 103 may be stored. In

some implementations, the communication unit 239 includes a wireless transceiver for

exchanging data with the mobile device 115, messaging server 101, or other communication

channels using one or more wireless communication methods, including IEEE 802.1 1, IEEE

802.16, Bluetooth or another suitable wireless communication method. The communication

unit 239 is coupled to the bus 220 for communication with the other components via signal

line 226.

[0072] In some implementations, the communication unit 239 includes a cellular

communications transceiver for sending and receiving data over a cellular communications

network including via short messaging service (SMS), multimedia messaging service (MMS),

hypertext transfer protocol (HTTP), direct data connection, e-mail or another suitable type of

electronic communication. In some implementations, the communication unit 239 includes a

wired port and a wireless transceiver. The communication unit 239 also provides other

conventional connections to the network 105 for distribution of files and/or media objects

using standard network protocols including, but not limited to, user datagram protocol (HDP),

TCP/IP, HTTP, HTTP secure (HTTPS), simple mail transfer protocol (SMTP), SPDY, quick

UDP internet connections (QUIC), etc.

[0073] The display 241 may include hardware operable to display graphical data

received from the messaging application 103. For example, the display 241 may render

graphics to display a user interface. The display 241 is coupled to the bus 220 for

communication with the other components via signal line 228. Other hardware components

that provide information to a user may be included as part of the computing device 200. For

example, the computing device 200 may include a speaker for audio interfaces, a microphone

to capture audio, or other types of output devices. In some implementations, the computing

device 200 may not include all the components. For example, where the computing device

200 is a messaging server 101, the display 241 may be optional. In implementations where

the computing device 200 is a wearable device, the computing device 200 may not include

storage device 247. In some implementations, the computing device 200 may include other

components not listed here, e.g., one or more cameras, sensors, a battery, etc.



[0074] The storage device 247 may be a non-transitory computer-readable storage

medium that stores data that provides the functionality described herein. In implementations

where the computing device 200 is the messaging server 101, the storage device 247 may

include the database 199 in Figure 1A. The storage device 247 may be a DRAM device, a

SRAM device, flash memory or some other memory device. In some implementations, the

storage device 247 also includes a non-volatile memory or similar permanent storage device

and media including a hard disk drive, a floppy disk drive, a CD-ROM device, a DVD-ROM

device, a DVD-RAM device, a DVD-RW device, a flash memory device, or some other mass

storage device for storing information on a permanent basis. The storage device 247 is

coupled to the bus 220 for communication with the other components via signal line 232.

Example Chat Bot Integration in Messaging Applications

[0075] Turning to Figure 3, a graphic representation 300 of a user interface that

includes a suggestion from a bot is illustrated and discussed below. In some implementations,

messages are received between a first user and a second user, for example, a user identified as

"You" and a user identified as "John." In this example, the first user and the second user are

participating in a real-time chat about where they would like to eat lunch. In another example,

the first user may be a customer and the second user may be a business owner. In some

implementations, the messages may be from a first user that is directing the messages to bots

instead of other users. For example, the messages may be communicated between a first user

and a particular food truck bot, where the first user is looking to see if the particular food truck

still has chicken available. In some implementations, the messages may be between more than

two users.

[0076] In some implementations, the first user sends a message to a second user or a

bot by messaging a phone number (e .g. , when the messaging application 103 works over SMS)

or selecting the user or the bot from a contacts list (e .g., when the messaging application 103

works over rich communications services (RCS) or another chat interface). In some

implementations, the messaging application 103 provides group messages from multiple

entities associated with a bot from a single SMS number so that it appears to the first user that

messages are coming from a single source.

[0077] A first bot of a first type may be determined for the first user based on the

messages. The bot may be a human agent, an automated agent, an automatic responder, etc.

In some implementations, the bot may be a hybrid where communications are provided by



multiple entities that may include a human agent at some points, and an automatic agent at

some other points. For example, the bot may be named Mike's Bikes so that both the business

owner Mike and an automated bot may interact with the first user. In addition, it allows

multiple entities to interact with the first user without the first user getting confused about

managing the multiple entities individually.

[0078] The messaging application 103 may determine the first bot of the first type

based on a location of the first user, a request that is part of the content submitted by the first

user, and/or upon user consent, user information associated with the first user. For example,

the first bot may be a reservation bot that is determined based on the first user writing "I want

to try that new Thai restaurant." because the first user indicates a desire to visit a physical

location of a restaurant.

[0079] A second bot of a second type for the first user may be determined based on the

messages. For example, the second bot may include a food order bot that automatically orders

food for the first user. The second bot may be determined based on detecting words in the

messages, such as "lunch" and "ordering."

[0080] The first bot may be selected over the second bot based on content within the

one or more messages. For example, the first bot may be selected based on "meet" appearing

more times than "order" in the messages. The first bot may be selected from a bot store that

is maintained (e.g., in one or more databases) by the messaging application 103 or by the bot

server 120. Alternatively or additionally, the first bot may be included in a list that is part of

a messaging interface that is visible to the first user and the second user.

[0081] In some implementations, the messaging application 103 selects the first bot

based on determining a topic from the messages. For example, the topic may be food and is

determined based on the word "lunch." The messaging application 103 may additionally or

alternatively select the first bot based on performing semantic analysis on the messages. For

example, the first bot may be selected based on "order" being followed with a negative

sentiment (e .g., "no" or in this example "nah"). In some situations, a trained sentiment

classifier may be utilized to determine the sentiment of a word and/or a string of text.

Additionally or alternatively, the first bot may be selected based on determining initial words

related to one or more services provided by the first bot and determining related words that

are related to the initial words. For example, the first bot may be determined based on



detecting the initial word "lunch" and the related word "meet," which relate to the service of

making restaurant reservations.

[0082] In some implementations, the messaging application 103 additionally or

alternatively selects the first bot based on machine learning. For example, the messaging

application 103 may generate a machine learning model from training set data and apply the

machine learning model to determine whether the content corresponds to a desire and that the

content occurs during a predetermined time period when the first user is likely to act on the

desire. For example, continuing with the example above, the messaging application 103 may

determine that the desire is to eat lunch at a restaurant and that the users are likely to act on

the desire because, based on user consent to use their location histories, the users are typically

at restaurants and/or the users have been known to be at restaurants together at 11:30 a.m.

[0083] In some implementations, the messaging application 103 determines that a

given message of the messages includes one or more terms that are associated with invocation

of two or more bots. For example, a given message of "reservations?" may be associated with

invocation of both a restaurant reservation bot and a separate airline reservation bot. In some

of those implementations, the messaging application 103 selects one of the bots over the other

bots based on one or more additional terms of an additional message of the messages also

being associated with invocation of the selected bot, but not being associated with invocation

of the non-selected bot(s). For example, if "lunch" and/or "restaurant" are present in an

additional message (e.g., a preceding message) the restaurant reservation bot may be selected

in lieu of the airline reservation bot. Terms that are associated with invocations of bots and/or

otherwise associated with bots may be stored in association with the bots in one or more

databases.

[0084] A bot command may be provided to the first bot based on the content. For

example, the messaging application 103 may instruct the first bot to offer to make a reservation

for the first user and the second user at the restaurant discussed in messages exchanged

between them. The first bot may determine various factors that are not explicitly discussed in

the messages and make the offer based on the determined factors. For example, the first bot

may determine the name of the restaurant based on the words "new Thai restaurant" and "El

Camino" in the messages and determine that the users would prefer to go at 11:30 a.m. based

on user activity associated with the users that corresponds to the users eating together at 11:30

a.m. In some implementations, the messaging application 103 determines that the messages

are associated with a destination, determines a time that the first user will be at the destination,



and the bot command is related to the destination and the time. In some implementations, the

first bot may provide a standard introduction (e.g., "Hi, I'm first bot") and then provides an

offer.

[0085] In another example, the first user may send a message to multiple bike shop bots

asking if the shops have a specific brand and model of bike in stock. In yet another example,

the first user may send a message to an air conditioning repair guy to schedule an appointment

to fix the first user's air condition, schedule an appointment, and pay by credit card.

[0086] In some implementations, the messaging application 103 requests additional

information for the first bot from an information server and generates the bot command based

on the additional information. For example, the messaging application 103 may request

information from a search server or a server that provides knowledge cards (e.g., rich cards).

In another example, the messaging application may request additional information from the

information server 130 that includes different restaurants that the first user might want to eat

at. In Figure 3, the messaging application 103 may request information about restaurants that

offer Thai food that are located on El Camino, restaurants that are near the location of the first

user, restaurants that have high ratings, etc. The first bot may incorporate the restaurant names

into an offer to make reservations at those restaurants for two people at times that are currently

available for reservations.

[0087] The messaging application 103 may provide a suggestion to the first user and

the second user. For example, the messaging application 103 provides on behalf of the first

bot, an offer to make a reservation at Tasty Thai. In some implementations, the messaging

application 103 may determine that the first user is associated with an active role based on the

messages and choose the first user over the second user to receive a bot suggestion from the

first bot. For example, where two users are discussing a trip together the messaging

application 103 may determine that one of the users is an organizer for the event and the bot

suggestion may include a suggestion for the organizer to pay for a car service. Determining

that the one of the users is an organizer may be based on various factors, such as that user

initiating the conversation, that user providing more messages to the conversation, that user's

messages including more terms that relate to the selected bot than do message(s) of other

user(s).

[0088] In some implementations, the suggestion may include an advertisement. For

example, the first bot may provide the first user with a coupon for 30% off at Tasty Thai. The



messaging application 103 may determine a writing style of the first user based on sentiment,

punctuation, or an emoji that are in the messages and provide a suggestion to the first user in

the writing style of the first user. For example, if the first user tends to write messaging with

no capitalization, the messaging application 103 may provide the suggestion with no

capitalization. The messaging application 103 may provide a suggestion to the first user to

process a payment for the first user related to the messages within the messaging application

103. For example, the messaging application 103 may select a third bot that offers to process

a payment for the meal at Tasty Thai or reimburse the first user if the first user pays for the

second user's food.

[0089] In some implementations, the first bot may provide an automated response when

the first user requests information that is available to the first bot, such as where the bike shop

is located. In some implementations, the first bot may communicate with the business owner

to obtain additional information if the first bot does not have access to requested information

or the information is associated with a confidence score that falls below a threshold value. For

example, the first user may ask if the bike shop is open. Although the posted hours may state

that the business is open, if the business owner has not been active on the messaging

application 103 for several hours or the bike shop is known to close with no warning, the first

bot may ask the business owner for confirmation that the bike shop is open. In some

implementations, where the first bot asks the business owner for additional information, the

first bot may provide the business owner with suggested responses. Continuing with the

example about whether the bike shop is open, the first bot may provide the business owner

with the option to respond with "Yes until 5pm," "No, but we're open tomorrow starting at

10am," or an option to provide a different answer.

[0090] In some implementations, the suggestion may be shared with other

conversations. The messaging application 103 may determine that people connected to the

two users may want to view the suggestion. For example, if the two users frequently go out

to lunch with a third user, the third user may want to know that the two users are going to eat

at Tasty Thai at 11:30. In another example, the messaging application 103 may share the

suggestion with people that are unrelated to the two users but that are having a similar

conversation.

[0091] The messaging application 103 may provide the first user with a user interface

that includes a field that sends text entered into the field or a selection to the first bot. For

example, in Figure 3, responsive to the ReservationBot suggesting to make a reservation for



the user at Tasty Thai for 11:30, the user may accept the suggestion or modify the suggestion

to select a different number of people, a different restaurant, and a different reservation time.

[0092] In some implementations, the messaging application 103 may update

information based on interactions between one of the users and the first bot. For example, the

messaging application 103 may receive a question from the first user that is directed to the

first bot about Tasty Thai's hours of operation. The messaging application 103 may instruct

the first bot to ask a business owner of Tasty Thai for the additional information about Tasty

Thai's hours of operation by transmitting a request, such as an email, to a third-party server

120 associated with Tasty Thai. In some implementations, the first bot may respond to the

question from the first user unless the first bot determines that the answer is associated with a

confidence score that falls below a predetermined threshold value - in which case it may then

ask the business owner for an answer. The business owner's answer may then be used to

update, in one or more databases, an entry for "Tasty Thai" with information from the answer

(e.g., Tasty Thai's hours of operation). In some implementations, the business owner may be

able to answer the question at any time. In some implementations, the first bot asks the

business owner questions, without first being prompted by a user, to enable answers to be

proactively available to users. For example, the first bot may ask the business owner if the

business is open on Christmas, store the answer in association with the business, and then

provide the answer to a user in response to a message directed to a corresponding bot that

enquires about Christmas hours of the business.

[0093] The messaging application 103 may receive the additional information and

generate an answer that includes the additional information for the first user. In instances

where the additional information includes new information, the messaging application 103

may provide an update to a business profile for the business based on the new information.

For example, the messaging application 103 may instruct the first bot to transmit the update

to a website that maintains business information. The first bot may also transmit an update to

the website that maintains business information for information that comes from the first bot

proactively asking the business owner a question.

[0094] In some implementations, the messaging application 103 may provide a first

suggestion that includes two or more services to be performed by the first bot. For example,

the messaging application 103 may provide an offer to make the reservation, provide

additional information about the restaurant, and rate the restaurant. The messaging application

103 may receive a selection of one of the two or more services from the first user, for example,



the first user asks the first bot to make the reservation. The messaging application 103 may

provide the first user with additional suggestions corresponding to the selected service. For

example, the messaging application 103 provides a second suggestion to select the restaurant,

pick a time, and select a number of people for the reservation. In some implementations,

providing the additional suggestion includes providing graphical icons that the user can scroll

through. In some implementations, the additional suggestion includes an advertisement.

Example Overview - Summarizing Conversations

[0095] In some implementations, the messaging application 103 analyzes messages

that are part of an initial conversation between two or more users to determine one or more

entities that may be associated with an action. An entity can be a person, place, or object in

the message. For example, the suggestion application 132 identifies that the message "great

weather!" includes "great," "weather" and '!" based on parsing the message, and determines

a first entity "great" and a second entity "weather" from the message.

[0096] Other messages in the initial conversation are analyzed to determine contextual

indicators. In some implementations, the messaging application 103 analyzes other

conversations (e.g., previous conversations, conversations from a third-party application)

related to one or more of the users. For example, from the message "would you like to meet

at ABC coffee store?" and user profile information, the messaging application 103 determines,

subject to user consent, that an entity "ABC coffee store" is near the user's work location.

Other contextual indicators include sentiment indicators, conversation flows, tense of the

message, recency of the message, the day and/or time at which the message was sent, the day

and/or time associated with the entity, conversation metadata, etc.

[0097] The messaging application 103 determines contextual indicators and, based on

the contextual indicators, determines whether the entity is actionable. The contextual

indicators may include conversation flows, tense, sentiment indicators (e.g., an emotion

symbol), verbs used in the message, whether a question is asked in the message, conversation

metadata, etc. For example, the messaging application 103 determines the entity A in the

message "I like A" is non-actionable, but determines that the entity B in the message "I am

going to buy B" is actionable. If user C asks user D "meet at XYZ?," the messaging

application 103 may determine that the location "ABC" is actionable after receiving user D's

positive answer in the conversation flow.

[0098] The messaging application 103 generates a suggestion for an actionable entity



based on the contextual indicators. For example, if two users want to meet at a store, the

messaging application 103 could provide the users with directions to the store and a calendar

entry to schedule a meeting time. Based on the contextual indicators, a map may indicate

directions to a particular store close to both users, and a calendar may highlight time slots that

are available to both of the users.

[0099] The suggestion generation process may include several types of automation.

For example, the messaging application 103 may determine whether to generate a suggestion,

and when and where in the conversation to insert the suggestion. For a question "meet at

coffee house?" from user A to user B, the map to the coffee house may be suggested to the

two users if user B answers "great!" to the question. For example, the map suggestion may

not be provided to the two users if user B answers "I'd like to go, but. . ." The messaging

application 103 may also determine whether a suggestion is appropriate based on the

contextual indicators. For example, if a user recently received bad news, a celebration

suggestion would be inappropriate. In another example, the messaging application 103 may

determine a list of entities that the user dislikes and, the messaging application 103 may not

suggest anything from the list to the user.

[0100] Figure 4A includes graphic representations of example conversation interfaces

showing a suggestion. In the illustrated example, the conversation interfaces 1000, 1050 are

displayed on Aaron's mobile screen. Aaron receives a message 1002 "Want to eat at Park

Chow?" from Bob. The messaging application 103, which is described above with reference

to Figures 1 and 2, determines that the location "Park Chow" is actionable. A suggestion

therefore can be generated for Aaron and Bob to take an action on the location. In this

example, the messaging application 103 generates a map 1004 of the location "Park Chow"

for Aaron and Bob. Aaron and Bob can view the map 1004 or share the map 1004 using the

share button 1006. In this scenario, the map 1004 is displayed twice before and after Aaron

sends a message 1008 "Sure" to respond the message 1002. In a different scenario, the

determining engine 228 determines that the location "Park Chow" is actionable only if Aaron

positively answers the question 1002, for example, with the message 1008 "Sure". As a result,

the location suggestion (e .g., the map 1004) may only be displayed once after Aaron sends the

message 1008. Aaron and Bob may also select the "Umm, nope" option 1010 to indicate that

the map is not the suggestion the users want or the map is wrong or other negative reactions.

In Figure 10, the entire suggestion generation process is handled by a messaging application

103.



[0101] Figure 4B is a graphic representation of an example conversation interface

showing a conversation generated by a conversation service. An ongoing conversation

between users Melissa G., Alice Z., Chris B . is displayed on the conversation interface 1100.

The users Melissa G., Alice Z., Chris B may be members of a social network in this non-

limiting example. The conversation session between the users is generated and managed by

a first application (e.g., a messaging application 103) in the social network. The conversation

interface 1100 can be displayed on Melissa's computer screen. In this example, the users

converse about a plan that night, Melissa expresses interest in shopping and states that "Dress

Factory is good. I am wondering if they have any discount right now." When the messaging

application 103 identifies that the important entities in this message are "Dress Factory" and

"discount," the messaging application 103 generates a suggestion based on these important

entities. However, instead of generating a suggestion by the messaging application 103 as in

Figure 10, the messaging application 103 feeds the information "Dress Factory" and

"discount" to another service (e.g., a promotion service) to generate a suggestion.

[0102] Turning to Figure 4C, a graphic representation of an example conversation

interface is illustrated that shows a suggestion generated by a promotion service. In the

illustrated example, the conversation interface 1150 is displayed on Melissa's mobile screen.

The conversation interface 1150 includes a suggestion 1152 "Dress Factory has 20% off for

dress and jewelry until May 30." The promotion service generates suggestion 1152 based on

the entities "Dress Factory" and "discount" identified by the messaging application 103 in

Figure 11A . In one example, the promotion service may perform a search for the entities on

the Internet to generate the suggestion 1152. The suggestion generator 132 may receive the

suggestion 1152 and then provide the suggestion 1152 to all participants of the conversation

in Figure 11A, e .g., Melissa G., Alice Z., Chris B . Figure 11B displays the suggestion 1152

on a mobile screen of Melissa, identical to the suggestions shown to Alice or Chris.

[0103] Figure 4D is a graphic representation of an example conversation interface

showing one-tap replies. In the illustrated Figure 12, the conversation interface 1200 is

displayed on Aaron's mobile screen. Responsive to receiving a question 1202 "when is

mom's flight going to land?' from Bob, the messaging application 103 may predict a potential

response from Aaron based on previous user actions of Aaron (e.g., a purchase history), and

generates a one-tap reply 1204 for Aaron. The auto reply 1204 lists the flight number, the

arrival time and a flight status. Aaron therefore saves time to type an answer to Bob.

Similarly, when Bob sends another question 1206 "will you pick her up at the airport?," the



messaging application 103 determines that this is a yes or no question, and generates a one-

tap auto reply 1208 to include two options "YES" or "NO" for Aaron to choose.

[0104] Figure 4E is a graphic representation of an example conversation interface

showing a conversation report. The conversation interface 1300 includes a search box 1302,

where the user can search for conversations based on participant name, topic, time,

combinations thereof, etc. In the illustrated example in Figure 13, the user searched for

conversations about a movie "star wars." Responsive to the search request from the user, the

messaging application 103 may generate a report. In certain examples, the report may start

with a summary 1304 on when the user discussed the topic and the other participants in the

conversations, e.g., that Mellissa, Alice and Jenny discussed "star wars" between 7 :10-7:30pm

on Wednesday. The report may also include the conversation messages from each participant

in a time order. The report may also highlight the keyword "star wars" 1306 searched by the

user. In addition, the report may highlight certain entities (e.g., actors "AA" 1108 and "BB"

1310), to enable the user to retrieve more information (e.g., biography, photos) on the entities.

Each highlighted and identified entity may be associated with a hyperlink that enables the user

to perform a search for the entity on the Internet.

[0105] Figure 4F is a graphic representation of an example conversation interface

showing a conversation summary. In the illustrated example, the conversation interface 1400

includes a conversation summary 1402 generated by the messaging application 103 for a user

summarizing the conversations that the user participated in during a week. The conversation

summary may include two exemplary portions 1402 and 1404. In the first portion 1402, the

summary may include the number of conversations the user participated in during the past

week, and some basic information on the conversations, e.g., time of day, date, identities of

the other participants, and the like. The first portion 1402 may also include a detail option

1406 for each conversation that provides further details on each conversation including

conversation messages from each participant, the time when each message was sent, etc. The

second portion 1404 may include salient information on the conversations conducted in the

past week including, for example, the topics discussed in the conversations (optionally, a pie

chart 1408 describing the percentage of each topic in the conversations), audio/visual content

shared in the conversations (optionally, a link 1410 to play the content), the photos 1412

shared in the two conversations.

[0106] Figure 4G includes graphic representations of example conversation interfaces

showing serial presentation of suggestions. In the illustrated Figure 4G, the conversation



interface 1500 is displayed on a user's mobile screen. Responsive to receiving a message

1502 "meet up for a meal?," the messaging application 103 generates and displays options

1504 for "lunch," "dinner," "brunch," etc. The user may select one of the options 1504 first

suggested to the user, which triggers a second suggestion to be generated. Figure 4G displays

a conversation interface 1550 generated responsive to receiving the user selection as shown

in the option 1506. Upon the user's selection for lunch in the option 1506, the messaging

application 103 generates and displays certain restaurants open for lunch. In certain

implementations, the messaging application 103 may display only those restaurants that are

within a certain distance range of all of the participants in the conversation. In some examples,

the restaurant information 1508 may include a restaurant name, a restaurant type, a review and

a price.

[0107] In certain implementations, the displayed restaurant information may be

selectable and actionable. In one example, the user may select a particular restaurant and

display it to the other participants in the conversation, e.g., as a message including the

restaurant name, as a message including the restaurant name and prefilled default words

suitable to the conversation (e.g., "let's meet at. . ."). In another example, the user may select

a particular restaurant to perform a search for the restaurant on the Internet, retrieve merchant

information from a website, retrieve a map of the restaurant location, and the like. The user

may then choose to display the retrieved information to the other participants in the

conversation, e.g., by inserting a map of the restaurant location into the conversation interface.

Example Overview - Suggested Responses for Messaging Conversations

[0108] Turning now to Figure 5A, a messaging application user interface is illustrated.

In some implementations, a messaging application 103 receives a message between a first user

and a group, where the group includes other users. For example, the group is a football group

and the message is a first user asking a second user that is one of the other users how close the

second user is to a location of a football game that the other users are at. A context of the

message, the first user, and the other users is determined. The context may include an event

or a holiday. In another example, the context is that the message is a request for an estimated

time of arrival of the user.

[0109] A suggested response for each of the other users to share with the group based

on the message and the context is determined. The suggested response may include an image

to share with the group (e.g., taken from a second user's phone), a location to share with the



group (e.g., based on the location of the second user), or a calendar event to share with the

second user (e.g., based on the message mentioning attending the event).

[0110] In some implementations, the suggested response may be based on using

machine learning to develop a personalized model for a second user. The messaging

application 103 may generate a machine learning model and use the machine learning model

to generate the suggested response by filtering examples from a corpus of messages or

conversations, train a neural network to suggest responses based on the examples, and modify

the suggested responses based on personalization of the suggested responses based on

information associated with the second user. The machine learning model may incorporate

additional services in the suggested responses. For example, the messaging application 103

may use the machine learning model to obtain location information about the user, photos

associated with the user, purchasing information associated with the user, etc. If a first user

asks a second user "How was your vacation?" the machine learning model may suggest that

the second user attach photos from a vacation where the photos are retrieved from a photo

server and identified as photos that were taken during the vacation and/or at the location of

the vacation. If the first user provides a link to a baseball hat to the second user and asks the

second user if she likes the baseball hat, the machine learning model may suggest that the

second user response "I love it" based on a recent purchase of the baseball hat, a high rating

of the baseball hat on a commerce website, etc. If the first user asks the second user "Where

are you?" the machine learning model may suggest providing a map of the second user's

location from a mapping application to the first user. The suggestion may be provided to the

second user as a suggestion for including in a reply, that is a reply to the message "Where are

you?". As a further example, assume a given user is composing and/or has sent a message of

"I'm on my way". A location of the given user may be suggested to the given user for

inclusion in the message (if composing) and/or for providing as an additional message (if

sent).

[0111] In some implementations, the suggested response may be customized based on

whether a chat bot is participating in messages associated with the group. For example, the

messaging application 103 may determine whether the chat bot is present. Responsive to the

chat bot being present, the messaging application 103 generates a first set of automatic

suggested responses. For example, the first set of automatic suggested responses may be based

on conversational rules followed by the chat bot. The conversational rules help create a format

that is easily understood by the chat bots for ease of communication. Responsive to the chat



bot being absent, the messaging application 103 generates a second set of automatic suggested

responses. For example, the second set of automatic suggested responses may be based on

user preferences. In some implementations, the messaging application 103 may provide an

option to a user to switch to a bot mode, which changes the user's avatar to a bot and

automatically replies to conversations using a highest ranked suggested response. In some

implementations, the messaging application 103 may determine what conversations,

messages, and senders are important to a user and the suggested response is modified

accordingly.

[0112] The suggested response may be based on a personality of a second user. For

example, the messaging application 103 may determine a personality of the second user based

on punctuation use, emoji use, categorizing words in the message based on a whitelist as

including humor or sarcasm, etc.

[0113] A notification may be generated with the suggested response for a second user

of the other users that allows the second user to respond with a one-tap action. For example,

the suggested response includes determining a distance between the second user and the

location of the football game, an estimated travel time, and the suggested response written in

the style preferred by the second user. The messaging application 103 may determine the

estimated time of arrival for the second user based on a location of the second user, a calendar

event that includes a location of the calendar event, and/or information about a destination

from a mapping application. In some implementations, the message may include a request for

information about a recent event. The messaging application 103 may determine the

suggested response by determining an image that corresponds to the recent event and a social

network post that relates to the recent event.

[0114] The suggested response may be based on sensor data, one or more preferences,

a conversation history, or one or more recent activities performed by each of the other

participants. Based on sensor data, it may be determined that the user is in transit and the one-

tap action may be based on determining that the second user is in transit. For example, the

user interface may include multiple suggested responses if a user is stationary but if the

messaging application 103 determines that the user is driving, the messaging application 103

may suggest the one-tap action response.

[0115] In some implementations, the messaging application 103 determines a trending

response based on other messages in a region, a market, or a country related to a location of a



second user. For example, the messaging application 103 may determine trending responses

during the presidential election, a response for a special occasion such as "Happy New Year!"

or "Go Seahawks!" if the messaging application 103 determines that the Seahawks are

trending and the second user is a fan of the Seahawks. The messaging application 103 may

include the trending response as part of the suggested response.

[0116] In some implementations, the messaging application 103 provides a second user

of the other users with a graphical user interface that includes an option to specify a type of

personality and a level of the type of personality to be used for determining the suggested

response. For example, the user interface may include a slider for specifying whether the

suggested response should include an emoji.

[0117] In some implementations, the messaging application 103 determines a

conversation starter suggestion. The messaging application 103 may provide the conversation

starter suggestion based on a threshold time passing since a last message was received in a

conversation. For example, the messaging application 103 may determine that it has been 24

hours since the last message was received in a conversation. As a result, the messaging

application 103 may provide the conversation start suggestion to the last person to provide a

message, the most frequent contributor to the conversation, a group leader, etc. The messaging

application 103 may determine the content of the conversation starter suggestion based on a

topic associated with the group, a trending topic (trading a popular baseball player), a recent

event related to the topic associated with the group (a baseball team made the playoffs), an

activity associated with one of the users (e.g., a vacation, a visit to a ballgame), etc.

[0118] Figure 5B is a graphic representation of an example set of suggested responses.

In this example, in response to a question from a first user about whether the second user has

a minute, the messaging application 103 may provide three suggested response that include

an emoji, a time period for replying, and a simple affirmation. Below are examples of text

suggestions organized according to the type of suggestion:



Location Where are you? <Location>

Person Can you give me Susan's contact info? Her number is <Phone Number>

Event What are you up to this weekend? I'm going to <Event>.

Business Where do you want to eat? How about <Business>?

Movie Do you want to go see a movie? <Movie> looks interesting.

[0119] In some implementations, the suggested response may pertain to media and not

simply text. For example, Figure 5C illustrates an example where a first user sends a second

user a picture of the second user's baby. The picture is not illustrated in Figure 5C for the

sake of simplicity, but may be presented to the second user above the suggestions of Figure

5C. The messaging application 103 provides suggestions based on performing analysis on the

picture to identify that the picture includes a baby dressed in a Santa suit and that the suggested

responses ("Cute!", "Merry Christmas!", and "Sunny smile") should include a reaction to the

picture of the baby in the Santa suit. For example the picture may be applied as input to a



neural network trained to predict objects in images, and output generated over the network

that indicates a baby is present and a Santa suit is present. Suggestions "Cute!" and "Sunny

smile" may be selected based on being suggested responses for "baby pictures" and "Merry

Christmas!" selected based on being a suggested response for "Santa".

[0120] Figure 6 illustrates a general LSTM model that includes the messaging

application 103 receiving a token (e.g., a previous message) and a previous LSTM state. The

messaging application 103 performs token embedding by tokenizing each message in a

conversation, generates a modified LSTM model based on an original LSTM model, applies

a hidden Markov model, and applies softmax to predict the next token (e.g., the suggested

response) by, for example, mapping the LSTM's output to a probability distribution.

[0121] Figure 7 illustrates a personalized LSTM model where the messaging

application 103 receives a token and a user identifier, the token is embedded, the user identifier

is embedded, and concatenation is performed. In some implementations, the tokens are lower

cased. The concatenation may include generating a count for each token, for a number of

occurrences, and a number of unique users that have used the tokens. If a token has been

associated with less than a predetermined number of unique users (e.g., 1000 unique users),

the token is mapped to a throwaway database. A predetermined number of tokens that are

ranked as exceeding a threshold ranking are mapped to a token vocabulary database and the

rest are mapped to the throwaway database. The concatenation may also include generating

counts for a number of total tokens used for each user. If a user is associated with a number

of tokens that is greater than a predetermined token value (e .g., a minimum token count per

user), the tokens are associated with a user vocabulary database and the rest are mapped to the

throwaway database.

[0122] The messaging application 103 may generate a modified LSTM model based

on an original LSTM model and performs concatenation. In some implementations, the

messaging application 103 may consider messages independently (i.e., without context of

their conversation). The messaging application 103 may discard messages authored by users

that are in the throwaway database. For the rest of the messages, the messaging application

103 may sort the message by time, include the first 75% in a training set of data, and include

the last 25% in a test set. In some implementations during a one-time step, 100 known

whitelisted users may be selected by randomly selecting 10 users from each decile of users

(ranked by a number of tokens). The train and test data for each of the users may be extracted

into separate tables to experiment with personalized models. The messaging application 103



may perform a hidden Markov model and applies soft max to predict the next token.

[0123] In some implementations, the messaging application 103 receives human-rated

semantic clusters, applies a model that predicts a set of the most likely clusters that the

predicted reply will belong to, and for each predicted cluster a suggested reply is predicted by

the scoring model using a beam search over a token trie, such as the token trie illustrated in

Figure 8 . In some implementations, the messaging application 103 uses a recall at three metric

that describes given that a message is a reply in the whitelist, how often the model ranks the

message within the top three. The recall at three metric may be exact if exactly the right

message was predicted or cluster if the predicted message falls in the same semantic cluster

as the right message. Figure 9 illustrates statistics associated with a number of messages as a

function of a number of messages and a type of model.

[0124] In the above description, for purposes of explanation, numerous specific

details are set forth in order to provide a thorough understanding of the specification. It will

be apparent, however, to one skilled in the art that the disclosure can be practiced without

these specific details. In some instances, structures and devices are shown in block diagram

form in order to avoid obscuring the description. For example, the implementations can be

described above primarily with reference to user interfaces and particular hardware.

However, the implementations can apply to any type of computing device that can receive

data and commands, and any peripheral devices providing services.

[0125] Reference in the specification to "some implementations" or "some instances"

means that a particular feature, structure, or characteristic described in connection with the

implementations or instances can be included in at least one implementation of the

description. The appearances of the phrase "in some implementations" in various places in

the specification are not necessarily all referring to the same implementations.

[0126] Some portions of the detailed descriptions above are presented in terms of

algorithms and symbolic representations of operations on data bits within a computer

memory. These algorithmic descriptions and representations are the means used by those

skilled in the data processing arts to most effectively convey the substance of their work to

others skilled in the art. An algorithm is here, and generally, conceived to be a self-

consistent sequence of steps leading to a desired result. The steps are those requiring

physical manipulations of physical quantities. Usually, though not necessarily, these

quantities take the form of electrical or magnetic data capable of being stored, transferred,



combined, compared, and otherwise manipulated. It has proven convenient at times,

principally for reasons of common usage, to refer to these data as bits, values, elements,

symbols, characters, terms, numbers, or the like.

[0127] It should be borne in mind, however, that all of these and similar terms are to

be associated with the appropriate physical quantities and are merely convenient labels

applied to these quantities. Unless specifically stated otherwise as apparent from the

following discussion, it is appreciated that throughout the description, discussions utilizing

terms including "processing" or "computing" or "calculating" or "determining" or

"displaying" or the like, refer to the action and processes of a computer system, or similar

electronic computing device, that manipulates and transforms data represented as physical

(electronic) quantities within the computer system's registers and memories into other data

similarly represented as physical quantities within the computer system memories or

registers or other such information storage, transmission, or display devices.

[0128] The implementations of the specification can also relate to a processor for

performing one or more steps of the methods described above. The processor may be a

special-purpose processor selectively activated or reconfigured by a computer program

stored in the computer. Such a computer program may be stored in a non-transitory

computer-readable storage medium, including, but not limited to, any type of disk including

floppy disks, optical disks, ROMs, CD-ROMs, magnetic disks, RAMs, EPROMs,

EEPROMs, magnetic or optical cards, flash memories including USB keys with non-volatile

memory, or any type of media suitable for storing electronic instructions, each coupled to a

computer system bus.

[0129] The specification can take the form of some entirely hardware

implementations, some entirely software implementations or some implementations

containing both hardware and software elements. In some implementations, the specification

is implemented in software, which includes, but is not limited to, firmware, resident

software, microcode, etc.

[0130] Furthermore, the description can take the form of a computer program product

accessible from a computer-usable or computer-readable medium providing program code

for use by or in connection with a computer or any instruction execution system. For the

purposes of this description, a computer-usable or computer-readable medium can be any

apparatus that can contain, store, communicate, propagate, or transport the program for use

by or in connection with the instruction execution system, apparatus, or device.



[0131] A data processing system suitable for storing or executing program code will

include at least one processor coupled directly or indirectly to memory elements through a

system bus. The memory elements can include local memory employed during actual

execution of the program code, bulk storage, and cache memories which provide temporary

storage of at least some program code in order to reduce the number of times code must be

retrieved from bulk storage during execution.

[0132] In situations in which the systems discussed above collect personal

information, the systems provide users with an opportunity to control whether programs or

features collect user information (e.g., information abou a user's social network, social

actions or activities, profession, a user's preferences, or a user's current location), or control

whether and/or how to receive content from the server that may be more relevant to the user.

In addition, certain data may be treated in one or more ways before it is stored or used, so

that personally identifiable information is removed. For example, a user's identity may be

treated so that no personally identifiable information can be determined for the user, or a

user's geographic location may be generalized where location information is obtained (such

as to a city, ZIP code, or state level), so that a particular location of a user cannot be

determined. Thus, the user may have control over how information is collected about the

user and used by the server.



CLAIMS

What is claimed is:

1. A computer-implemented method to automatically provide bot services in a

messaging application, the method comprising:

receiving one or more messages of a message exchange thread between multiple

users, the one or more messages each being submitted by a corresponding one of the multiple

users via a corresponding messaging application, and the multiple users including a first user

and a second user;

determining a first bot of a first type based on the one or more messages;

determining a second bot of a second type based on the one or more messages,

wherein the second type is different from the first type;

selecting the first bot over the second bot based on content within the one or more

messages;

transmitting a bot command to the first bot based on the content,

wherein transmitting the bot command to the first bot is in response to

selecting the first bot over the second bot;

receiving responsive content from the first bot in response to transmitting the bot

command to the first bot; and

providing the responsive content from the first bot for presentation to at least the first

user via the corresponding messaging application of the first user.

2 . The method of claim 1, wherein selecting the first bot over the second bot based on

the content within the one or more messages includes:

determining a topic from the one or more messages; and

selecting the first bot based on the topic.

3 . The method of claim 1, wherein selecting the first bot over the second bot based on

the content within the one or more messages includes:

performing semantic analysis on the one or more messages; and

selecting the first bot based on the semantic analysis.

4 . The method of claim 1, wherein determining the first bot and the second bot

comprises:



determining that at least one term, of a given message of the one or more

messages, is associated with invocation of both the first bot and the second bot; and

wherein selecting the first bot over the second bot based on the content

comprises:

selecting the first bot based on at least one additional term, of an

additional message of the one or more messages, being associated with

invocation of the first bot but not being associated with invocation of the

second bot, wherein the additional message was submitted in the message

exchange thread prior to the given message.

5 . The method of claim 1, wherein selecting the first bot based on the content within the

one or more messages comprises:

generating, prior to the message exchange thread, a trained machine learning model

from a training set data;

applying the content to the trained machine learning model to generate output over the

trained machine learning model; and

selecting the first bot based on the output indicating the first bot.

6 . The method of any one of claims 1 to 5, wherein selecting the first bot over the

second bot is further based on at least one of: a location of the first user and user information

associated with the first user.

7 . The method of any one of claims 1 to 6, further comprising:

requesting, from an information source, additional information that is particularized to

the first bot;

receiving the additional information based on the requesting; and

generating the bot command to conform to the first bot based on the additional

information.

8 . The method of any one of claims 1 to 7, further comprising:

determining that the one or more messages are associated with a destination;

and

determining a time that the first user will be at the destination;

wherein the bot command identifies the destination and the time.



9 . The method of any one of claims 1 to 8, further comprising:

determining that the first user is associated with an active role based on the

one or more messages; and

based on determining that the first user is associated with the active role,

choosing the first user over the second user to receive the responsive content from the

first bot;

wherein providing the responsive content from the first bot for presentation to

at least the first user comprises providing the responsive content for presentation to

the first user without providing the responsive content for presentation to the second

user.

10. The method of any one of claims 1 to 9, further comprising:

receiving, responsive to providing the responsive content, a question from the

first user that is directed to the first bot;

responsive to receiving the question, instructing the first bot to ask a business

owner of a business that is associated with the first bot for additional information;

generating an answer that includes the additional information; and

providing the answer for presentation to the first user in response to receiving

the question.

11 . The method of claim 10, further comprising:

determining that the additional information includes new information; and

updating, in one or more computer readable media, a business profile for the

business based on the new information.

12. The method of any one of claims 1 to 11, wherein providing the responsive content

from the first bot comprises:

providing the first user with a user interface that includes a field that sends text

entered into the field or a selection to the first bot.

13. The method of any one of claims 1 to 13, further comprising:

determining a writing style of the first user based on at least one of sentiment,

punctuation, and an emoji that are in the one or more messages; and



providing the responsive content to the first user in the writing style of the first user.

14. A computer-implemented method comprising:

receiving a message between a first user and a group, the group including other users;

determining a context associated with the message, the first user, and at least one of

the other users;

determining a suggested response for the first user to share with the group based on

the message and the context; and

in response to determining the suggested response, transmitting computer-executable

instructions to a computing device associated with the first user to cause the computing

device to visually render the suggested response in a selectable manner.

15. The method of claim 14, further comprising:

receiving a one-tap selection of the suggested response from the first user; and

in response to receiving the one-tap selection, transmitting computer-executable

instructions to computing devices associated with the first user and the group to cause the

computing devices to visually render the suggested response in a non-selectable manner.

16. The method of claim 14 or claim 15, further comprising:

determining, based on sensor data, that a second user of the other users is in transit;

and

in response to determining that the second user is in transit, transmitting computer-

executable instructions to a computing device associated with the second user that enables a

one-tap reply.

17. The method of any one of claims 14-16, wherein determining the suggested response

is further based on at least one of sensor data, one or more user preferences, a conversation

history, and one or more recent activities performed by each of the other users.

18. The method of any one of claims 14-16, further comprising:

determining one or more trending responses based on other messages in at least one of

a region, market, and country related to a location of a second user of the other users; and

wherein the suggested response includes the one or more trending responses.



19. The method of any one of claims 14-18, wherein the message is a request for a

location associated with the other users and the suggested response includes the location for

each of the other users.

20. The method of any one of claims 14-19, wherein the suggested response includes at

least one of an image to share with the group, a location to share with the group, and a

calendar event to share with the second user.

21. The method of any one of claims 14-16, wherein determining the suggested response

is further based on using machine learning to develop a personalized model for at least one of

the first user and a second user of the other users.

22. The method of any one of claims 14-16, wherein determining the suggested response

is further based on a personality attribute of a second user of the other users and further

comprising:

determining the personality attribute of the second user based on one or more of

punctuation use, emoji use, categorizing words in the one or more messages based on a

whitelist as including at least one of humor and sarcasm.

23. The method of any one of claims 14-22, further comprising:

providing a second user of the other users with a graphical user interface that includes

an option to specify a type of personality and an extent to which the suggested response

incorporates words associated with the type of personality.

24. The method of any one of claims 14-16, wherein:

the context of the message includes a request for an estimated time of arrival;

determining the suggested response includes determining the estimated time of arrival

based on at least one of a location of the first user, a calendar event that includes a location of

the calendar event, and information about a destination from a mapping application; and

the suggested response includes the estimated time of arrival.

25. The method of any one of claims 14-24, wherein the message is a first message and

further comprising:



determining a conversation starter suggestion based on a threshold passing since a last

message was received in a conversation; and

providing the conversation starter suggestion based on at least one of a topic

associated with the group, a trending topic, a recent event related to the topic associated with

the group, and an activity associated with one of the users.

26. The method of any one of claims 14-25, further comprising:

determining whether a chat bot is present;

responsive to the chat bot being present, generating the suggested response as a first

set of automatic suggested responses; and

responsive to the chat bot being absent, generating the suggested response as a second

set of automatic suggested responses.

27. The method of claim 26, wherein the first set of automatic suggested responses is

based on conversational rules followed by the chat bot.



AMENDED CLAIMS
received by the International Bureau on 08 May 201 7 (08.05.201 7)

CLAIMS

What is claimed is:

1. A computer-implemented method to automatically provide bot services in a

messaging application, the method comprising:

receiving one or more messages of a message exchange thread between multiple

users, the one or more messages each being submitted by a corresponding one of the multiple

users via a corresponding messaging application, and the multiple users including a first user

and a second user;

determining a first bot of a first type based on the one or more messages;

determining a second bot of a second type based on the one or more messages,

wherein the second type is different from the first type,

wherein determining the first bot and the second bot comprises determining

that at least one term, of a given message of the one or more messages, is associated

with invocation of both the first bot and the second bot;

selecting the first bot over the second bot based on content within the one or more

messages;

transmitting a bot command to the first bot based on the content,

wherein transmitting the bot command to the first bot is in response to

selecting the first bot over the second bot;

receiving responsive content from the first bot in response to transmitting the bot

command to the first bot; and

providing the responsive content from the first bot for presentation to at least the first

user via the corresponding messaging application of the first user.

2. The method of claim 1, wherein selecting the first bot over the second bot based on

the content within the one or more messages includes:

determining a topic from the one or more messages; and

selecting the first bot based on the topic.

3. The method of claim 1, wherein selecting the first bot over the second bot based on

the content within the one or more messages includes:

performing semantic analysis on the one or more messages; and

selecting the first bot based on the semantic analysis.



4 . The method of claim 1, wherein selecting the first bot over the second bot based on

the content comprises:

selecting the first bot based on at least one additional term, of an

additional message of the one or more messages, being associated with

invocation of the first bot but not being associated with invocation of the

second bot, wherein the additional message was submitted in the message

exchange thread prior to the given message.

5. The method of claim 1, wherein selecting the first bot based on the content within the

one or more messages comprises:

generating, prior to the message exchange thread, a trained machine learning model

from a training set data;

applying the content to the trained machine learning model to generate output over the

trained machine learning model; and

selecting the first bot based on the output indicating the first bot.

6. The method of any one of claims 1to 5, wherein selecting the first bot over the

second bot is further based on at least one of: a location of the first user and user information

associated with the first user.

7. The method of any one of claims 1 to 6, further comprising:

requesting, from an information source, additional information that is particularized to

the first bot;

receiving the additional information based on the requesting; and

generating the bot command to conform to the first bot based on the additional

information.

8. The method of any one of claims 1 to 7, further comprising:

determining that the one or more messages are associated with a destination;

and

determining a time that the first user will be at the destination;

wherein the bot command identifies the destination and the time.



9 . The method of any one of claims 1 to 8, further comprising:

determining that the first user is associated with an active role based on the

one or more messages; and

based on determining that the first user is associated with the active role,

choosing the first user over the second user to receive the responsive content from the

first bot;

wherein providing the responsive content from the first bot for presentation to

at least the first user comprises providing the responsive content for presentation to

the first user without providing the responsive content for presentation to the second

user.

10. The method of any one of claims 1 to 9, further comprising:

receiving, responsive to providing the responsive content, a question from the

first user that is directed to the first bot;

responsive to receiving the question, instructing the first bot to ask a business

owner of a business that is associated with the first bot for additional information;

generating an answer that includes the additional information; and

providing the answer for presentation to the first user in response to receiving

the question.

11. The method of claim 10 further comprising:

determining that the additional information includes new information; and

updating, in one or more computer readable media, a business profile for the

business based on the new information.

1 . The method of any one of claims 1to 11, wherein providing the responsive content

from the first bot comprises:

providing the first user with a user interface that includes a field that sends text

entered into the field or a selection to the first bot,

1 . The method of any one of claims 1 to 13, further comprising:

determining a writing style of the first user based on at least one of sentiment,

punctuation, and an emoji that are in the one or more messages; and

providing the responsive content to the first user in the writing style of the first user.



14. A computer-implemented method comprising:

receiving a message between a first user and a group, the group including other users;

determining a context associated with the message, the first user, and at least one of

the other users;

determining a suggested response for the first user to share with the group based on

the message and the context;

wherein determining the suggested response further comprises:

determining whether a chat bot is present;

responsive to the chat bot being present, generating the suggested response as

a first set of automatic suggested responses; and

responsive to the chat bot being absent, generating the suggested response as a

second set of automatic suggested responses; and

in response to determining the suggested response, transmitting computer-executable

instructions to a computing device associated with the first user to cause the computing

device to visually render the suggested response in a selectable manner.

. The method of claim 1 , further comprising:

receiving a one-tap selection of the suggested response from the first user; and

in response to receiving the one-tap selection, transmitting computer-executable

instructions to computing devices associated with the first user and the group to cause the

computing devices to visually render the suggested response in a non-selectable manner.

1 . The method of claim 14 or claim 15, further comprising:

determining, based on sensor data, that a second user of the other users is in transit;

and

in response to determining that the second user is in transit, transmitting computer-

executable instructions to a computing device associated with the second user that enables a

one-tap reply.

17. The method of any one of claims 14-16, wherein determining the suggested response

is further based on at least one of sensor data, one or more user preferences, a conversation

history, and one or more recent activities performed by each of the other users,



18. The method of any one of claims 14-16, further comprising:

determining ne or more trending responses based On other messages in at least one of

a region, market, and country related to a location of a second user of the other users; and

wherein the suggested response includes the one or more trending responses.

19. The method of any one of claims 14-18, wherein the message is a request for a

location associated with the other users and the suggested response includes the location for

each of the other users.

20. The method of any one of claims -1 , wherein the suggested response includes at

least one of an image to share with the group, a location to share with the group, and a

calendar event to share with the second user.

2 1. The method of any one of claims -1 , wherein determining the suggested response

is further based on using machine learning to develop a personalized model for at least one of

the first user and a second user of the other users.

22. The method of any one of claims 14-16, wherein determining the suggested response

is further based on a personality attribute of a second user of the other users and further

comprising:

determining the personality attribute of the second user based on one or more of

punctuation use, emoji use, categorizing words in the one or more messages based on a

whitelist as including at least one of humor and sarcasm.

23. The method of any one of claims 14-22, further comprising:

providing a second user of the other users with a graphical user interface that includes

an option to specify a type of personality and an extent to which the suggested response

incorporates words associated with the type of personality.

24. The method of any one of claims 14-16, wherein:

the context of the message includes a request for an estimated time of arrival;

determining the suggested response includes determining the estimated time of arrival

based on at least one of a location of the first user, a calendar event that includes a location of

the calendar event, and information about a destination from a mapping application; and



the suggested response includes the estimated time of arrival.

25. The method of any one of claims 14-24, wherein the message is a first message and

further comprising:

determining a conversation starter suggestion based on a threshold passing since a last

message was received in a conversation; and

providing the conversation starter suggestion based on at least one of a topic

associated with the group, a trending topic, a recent event related to the topic associated with

the group, a d an activity associated with one of the users.

27. The method of any one of claims 14-25, wherein the first set of automatic suggested

responses is based on conversational rules followed by the chat bot.
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