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(57) Abstract: A messaging system facilitates communication be-
tween users through various messaging channels. The messaging
system supports multiple communication channels and includes a
messaging module that automatically selects one or more of the
messaging channels for delivering a message to a recipient of the
message using, for example, a set of policy rules or a trained mod-
el. The messaging module may also provide, in a user interface for
sending and receiving messages, a visual indication of the selected
messaging channel to the sender of the message to provide the user
with transparency about how the message will be delivered. Addi-
tionally, the message may be delivered via multiple messaging
channels, where the messaging module may rescind messages from
some of the messaging channels upon receiving a reply from the
recipient of the message or other confirmation that the recipient
has seen the message via one of the communication channels.
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MESSAGING SYSTEM WITH MULTIPLE MESSAGING CHANNELS
BACKGROUND
[0001] The present disclosure relates to messaging systems, and more specifically to a
messaging system that enables users to communicate via multiple different messaging
channels.
[0002] People communicate with each other using electronic devices by sending and
receiving electronic messages. Various messaging channels are available for electronic
communication, such as electronic mail (email), web-chat, and many more. When sending a
message, the sender arbitrarily chooses one of the messaging channels for communicating
with the intended recipient of the message and sends the message through the selected
messaging channel. However, the messaging channel selected by the sender may not be
optimal for reaching the intended recipient. For example, the intended recipient of a message
may currently have access to text messages but cannot currently access their email account.
The sender may nonetheless decide to send the message to the recipient’s email account
because the sender is unaware of what messaging channels are best suited for reaching the
recipient. The result is increased delays in communication between the sender and recipient
that could have been avoided if the proper channels were utilized.
SUMMARY
[0003] A first aspect of the present disclosure provides a computer-implemented method
comprising:
receiving a message addressed to a user of a messaging system;
delivering a first copy of the message to the user via a first messaging channel and
delivering a second copy of the message to the user via a second
messaging channel that is different than the first messaging channel;
receiving a reply to the first copy of the message from the user via the first
messaging channel; and
responsive to receiving the reply via the first messaging channel, rescinding the
second copy of the message delivered via the second messaging channel.
[0004] A second aspect of the present disclosure provides a computer-implemented
method comprising:
receiving a message addressed to a user of a messaging system;
delivering a first copy of the message to the user via a first messaging channel and
delivering a second copy of the message to the user via a second

messaging channel that is different than the first messaging channel;



25 Jan 2016

2011326513

receiving an indication of the user reading the first copy of the message delivered
via the second messaging channel; and

responsive to receiving the indication, marking the second copy of the message
delivered via the second messaging channel as having been read.
[0005] [Deleted]
[0006] [Deleted]

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a high-level block diagram of a messaging system according to an
embodiment.
[0008] FIG. 2 illustrates an overview of receiving and delivering messages through
messaging channels, according to an embodiment of the messaging module.
[0009] FIG. 3 illustrates a process flow for receiving and delivering messages through
messaging channels, according to an embodiment of the messaging module.
[0010] FIG. 4 illustrates a user interface provided by the messaging module to a client
device, according to an embodiment of the messaging module.
[0011] FIG. 5 illustrates a process flow for providing an indication of a selected channel
in a user interface, according to an embodiment of the messaging module.
[0012] FIG. 6 illustrates a process flow for rescinding messages, according to an

embodiment of the messaging module.

[0013] FIG. 7 illustrates a process flow for training a predictive model, according to one
embodiment.
[0014] The figures depict various embodiments of the present invention for purposes of

illustration only. One skilled in the art will readily recognize from the following discussion
that alternative embodiments of the structures and methods illustrated herein may be

employed without departing from the principles of the invention described herein.
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DETAILED DESCRIPTION
Overview
[0014a] Embodiments of the present disclosure relate to a messaging system that enables
users to communicate with each other via multiple messaging channels. In one embodiment,
a messaging module of a messaging server receives a message addressed to a user of the
messaging system (i.e., the recipient) and selects one or more messaging channels from a
plurality of messaging channels. The messaging module selects the messaging channels
based on or more signals that are indicative of, for example, the current status of the recipient
or the recipient’s past messaging activities. The messaging module then delivers the
messaging to the recipient via the selected messaging channels. In some embodiments, the
messaging module may also determine how to deliver the message via the selected messaging
channels.
[0014b] In some embodiments, the messaging module undergoes a training process that
develops a predictive model for selecting the messaging channels based on the signals. The
messaging module collects training data about associations between different signals and
messaging channels and analyzes training data to generate a predictive model. The predictive
model is later used, for example, to select one or more messaging channels for delivering
messages to their recipients.
[0014c] In another embodiment, the messaging module provides the sender of the message
with transparent feedback about how the message will be sent, which builds trust in the use of
the messaging system. The messaging module receives information identifying the recipient
of a message, for example, from information entered by the sender of the message. The
messaging module selects one or more messaging channels from a plurality of messaging
channels for delivering the message to the recipient. The messaging module then provides,
for display in a user interface to the sender of the message, a visual indication of the selected
channel or channels in which the system has determined the message will be transmitted.
Other information may be provided in the user interface, such as the presence of the recipient
with respect to the messaging channels or the location of the recipient.
[0014d] In another embodiment, the messaging module sends messages to a recipient via
multiple messaging channels so that the recipient will receive the message by checking any of
the channels. However, the messaging module also manages the messages in a manner that
avoids overwhelming the recipient with duplicate messages. When a message is received for
a recipient, the messaging module delivers copies of a message to the recipient via a plurality

of messaging channels. Each copy is delivered via a different messaging channel so that the
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recipient may receive the message by checking any one of those channels. The messaging
module receives a reply to the message or other confirmation that the recipient received the
message from one of the messaging channels. In response, the messaging module rescinds
copies of the message delivered to the other messaging channels.

Description of Embodiments

[0015] FIG. 1 is a high-level block diagram of a messaging system 100 according to one
embodiment. FIG. 1 illustrates a messaging server 101 and multiple client devices 180
connected by a network 170. In one embodiment, the messaging server 101 and client
devices 180 each comprise of one or more computers. Alternatively, the client devices 180
may comprise any other type of computing device, such as a mobile phone, laptop, netbook,
tablet, cable box, television, video game console, etc. In other embodiments there may be
millions of clients 180 in communications with the messaging server 101.

[0016] A user of the client device 180 interacts with the messaging server 101 via an
application, such as a web browser or a native application, to perform operations such as
writing and sending messages to other users of the messaging system 100, or retrieving and
reading messages sent by other users of the messaging system 100, and the like. For example,
the application may be a web browser that loads a webpage provided by the server 101.
Through functionality provided in the webpage, the user reads and writes messages. The
client device 180 transmits messages to and receives messages from other users via the
messaging server 101, and the messages may be communicated through any of a variety of
messaging channels supported by the messaging server. In some embodiments, the messages
can contain plain text, or they can contain other content such as pictures, videos, and
attachments.

[0017] The client device 180 may also track and communicate various types of non-
messaging information to the messaging server 101. Examples of non-messaging information
include, for example, when the user last interacted with the client device 180, the location of
the client device 180, the speed with which the client device 180 is moving, etc. The
information may be communicated on request from the messaging server 101 or at some pre-
determined interval.

[0018] The messaging server 101 comprises a user datastore 110, a messaging module
120, and a graph information datastore 130. The user datastore 110 stores various types of

information about the users of the messaging system 100. Examples of information that may
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be stored for each user include: one or more email addresses for the user, the user’s phone
number, whether the user has a mobile messaging application installed on the user’s phone,
the user’s activity calendar, an inbox of the user’s messages, historical information about a
user’s past messaging activities, etc. In some embodiments, the messaging server 101 may
also host the user’s email account, or alternatively, the user may have an email account that is
hosted by a different messaging server.

[0019] In one embodiment, the messaging system 100 is also a social networking system
and further comprises a graph information datastore 130 that represents the users of the user
datastore 110 as nodes that are linked together in a “social graph.” Other objects of a social
networking system besides users may also be represented as nodes in the graph information
datastore 130, such as applications, events, webpages, pictures, etc. The graph information
store 130 thus comprises information about the relationships between or among the objects,
represented as the edges connecting the various object nodes. Various examples of edges in
the social graph include: an edge between two user objects representing that the users are
have a relationship in the social networking system (e.g., are friends, or have communicated,
viewed the other’s profile, or interacted in some way), an edge between a user object and an
application object representing that the user has used the application, and an edge between a
user object and a webpage object representing that the user has viewed the webpage, to name
just a few. For example, if one user establishes a relationship with another user in the social
networking system, the two users are each represented as a node, and the edge between them
represents the established relationship; the two users are then said to be connected in the
social network system. Continuing this example, one of these users may send a message to
the other user within the social networking system. This act of sending the message is
another edge between those two nodes, which can be stored and/or tracked by the social
networking system. The message itself may be treated as a node. In another example, one
user may tag another user in an image that is maintained by the social networking system.
This tagging action may create edges between the users as well as an edge between each of
the users and the image, which is also a node. In yet another example, if a user confirms
attending an event, the user and the event are nodes, where the indication of whether or not
the user will attend the event is the edge.

[0020] Using a social graph, therefore, the messaging system 100 may keep track of
many different types of objects and edges (the interactions and connections among those
objects), thereby maintaining an extremely rich store of socially relevant information. From

the social relationships represented by the edges of the social graph, an affinity can be
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determined that indicates the strength of a relationship between two users of the messaging
system 100.

[0021] The messaging module 120 provides functionality for receiving messages from
and delivering messages to users of the messaging system via messaging channels. The
messaging module 120 supports multiple messaging channels, each of which provides a
means for electronic communications with a user of the messaging system 100. Generally
speaking, a messaging channel is any technology that may be used for delivering electronic
messages to a user of the messaging system. A messaging channel may support the
transmission of various types of information, such as text, pictures, video and/or audio.
Examples of messaging channels include web-chat (e.g., a chat application of a web-page
hosted by the messaging server 101), e-mail, extensible messaging and presence protocol
(XMPP), short message service (SMS) texting, mobile chat (e.g., via an application installed
on a mobile client 180), chat services provided by gaming consoles, and application program
interfaces (APIs) that third party application can use to send messages, among others.

[0022] In one embodiment, multiple messaging channels are available for delivering a
message to a given user (the “message recipient”). The messaging module 120 selects one or
more of the messaging channels for delivering the message. To ensure that the proper
messaging channels are selected, the message module 120 bases its selection on one or more
signals that provide, for example, information related to past messaging activities or the
status of the message recipient. Thus, the user sending the message does not need to
arbitrarily select the best messaging channel for reaching the message recipient as this
decision is automatically made by the messaging module 120. In some embodiments, the
messaging module 120 may select the messaging channels by applying a set of policy rules or
a predictive machine learned model to determine the proper messaging channels.

[0023] In an additional embodiment, the messaging module 120 provides a visual
indication of the selected delivery channel to the sender of the message. The indication is
provided through a user interface that can be displayed on the client device 180. The
indication may be provided to the sender before the message is delivered or as the message is
being composed, which provides a sense of predictability in how the message will be
delivered to the message recipient and builds trust in the use of the messaging system 100.
[0024] In yet another embodiment, the messaging module 120 delivers copies of a
message to multiple delivery channels so that the recipient will receive the message by
checking any of the messaging channels. The messaging module 120 receives a reply to the

message from the message recipient through one of the delivery channels. In response to
5
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receiving the reply, the messaging module 120 rescinds copies of the messages sent to the
other delivery channels, which avoids overwhelming the message recipient with duplicate
messages.

Selecting Messaging Channels

[0025] Referring now to FIG. 2, illustrated is an overview of receiving and delivering
messages through messaging channels, according to an embodiment of the messaging module
120. As shown, messages may be received from a user of the messaging system 100 via any
one of a number of incoming messaging channels 202. Using one or more informational
signals 210 that provide, for example, information about the message recipient, the
messaging module selects one or more outgoing messaging channels 204 for delivering the
message. The signals 210 will be described in greater detail in conjunction with FIG. 3.
[0026] In some embodiments, the messaging module 120 receives the message and then
selects the appropriate outgoing messaging channels 204 after the message is received. In
other embodiments, the recipient of the message may already be known before the message is
received, and so the messaging module 120 may select an outgoing messaging channel 204 in
advance of receiving the message. The message is then delivered to the selected messaging
channel(s). For example, a message received via an SMS channel may be delivered to the
message recipient through both an SMS channel and an XMPP channel.

[0027] In some embodiments, the messaging module 120 not only determines which
messaging channels 204 to use for sending the message, but also the manner in which the
selected channels are used to send the message. In other words the messaging module 120
determines both where to deliver the message, and also how the message is to be delivered to
the selected messaging channels. For example, the messaging module 120 may delay the
delivery of messages or determine a mechanism for notifying the user of the message by
considering one or more of the signals 210.

[0028] Referring to FIG. 3, illustrated is a process flow for receiving and delivering
messages through messaging channels, according to an embodiment of the messaging module
120. In step 305, the messaging module 120 receives a message from a user of the messaging
system 100 that is intended for another user of the messaging system 100. The message may
be received via any of a number of different messaging channels.

[0029] In step 310, the messaging module 120 determines the user that is the message
recipient. The message recipient can be determined, for example, from metadata associated
with the message that is matched to information in the user datastore 110 to identify a given

user. In other embodiments, the messaging module 120 determines the intended recipient by
6
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receiving identifying information for the message recipient from the client 180 before the
message itself is received.

[0030] In step 315, the messaging module 120 selects one or more delivery channels for
delivering messages to the message recipient. In one embodiment, several different message
channels are available for delivering messages. For a given user, the selection module 132
selects one or more channels by applying a set of policy rules that take into account various
signals. In one embodiment, the policy rules are configured as a decision tree with pre-
determined paths that lead to the conclusion of which message channels to select. For
example, one path through the decision tree may be that if the sender is using a web-chat
interface to send a message, and the recipient is not currently using a web-chat interface, and
the recipient has a mobile application installed on their phone, a message is sent to the mobile
phone application.

[0031] The messaging module 120 may consider different signals that guide the selection
of the messaging channels, for example, signals that are representative of (1) the recipient’s
previous messaging activities, (2) the recipient’s current status, (3) attributes of the message
itself, and (4) other signals. Examples of the recipient’s previous messaging activities and
how they affect the selection of messaging channels include the following:

o Last reply channel — The last reply channel refers to the message channel last used
by the recipient to reply to the sender. The last reply channel is indicative of the
message channel that is currently preferred by the recipient for communications. In
one embodiment, the messaging module 120 is more likely to select the last reply
channel as the proper messaging channel.

. Historical messaging usage — Historical messaging usage refers to the recipient’s
usage patterns of various messaging channels over some period of time. For example,
if a recipient has historically sent 65% of their messages via web-chat, 20% via email,
and 15% via a mobile-chat application, these statistics may be used by the messaging
module 120 to increase the likelihood that a message will be sent to the recipient via
web-chat. As another example, if a user logs into the messaging system to check their
emails frequently, this may increase the likelihood that a message will be sent to the
recipient via e-mail.

[0032] Examples of indicators for the recipient’s current status and how they affect the

selection of messaging channels include the following:
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. Recent interactions with a client device — Recent interactions with a client device
refers to when the recipient last interacted with a client device and the type of client
device being used by the user. For example, if the recipient has recently moved the
mouse on the recipient’s computer, the likelihood that a message will be delivered to
the recipient via web-chat is increased. As another example, if the recipient has
recently interacted with the user’s cellphone, the likelihood that a message will be
delivered to the recipient via SMS or mobile-chat is increased.

. Current time — Current time refers to the current time at the recipient’s location.
For example, if it is between 2-6 AM at the recipient’s location, the messaging
module 120 may select the email delivery channel instead of the mobile-chat channel
for delivering the message.

o Proximity between sender and recipient — The proximity between sender and
recipient refers to the physical distance between the sender of the message and the
recipient of the message. For example, if the sender and recipient are in close
physical proximity and the sender sends a message with a phone via a mobile chat
channel, the messaging module 120 may also send the message to the recipient via a
mobile chat channel.

. Velocity — Velocity of travel refers to the speed with which the recipient is
moving. For example, the messaging module 120 may increase the likelihood that a
message is sent to a mobile chat channel to reach the recipient’s mobile phone if the
recipient is traveling at a high rate of speed.

. Calendar entries — Calendar entries refer to entries in the recipient’s online
calendar or entries in a calendar that are locally stored on the client device. Calendar
entries indicate that the user may be busy and should not be disturbed. When the
recipient’s calendar shows that the user is busy, the messaging module 120 may
increase the likelihood that a message is sent via an email channel as opposed to a
mobile chat channel

[0033] Examples of message attributes and how they affect the selection of messaging
channels include:

. Message length — Message length refers to the length of the message. For
example, if a message contains a substantial amount of text, the messaging module

120 may decide to send the message via an email channel and not a chat channel.
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[0034]

Message attachments — Message attachments refers to whether there is an
attachment in the message or the size of the attachment. For example, the messaging
module 120 may only send messages with attachments via an email channel and not
via a SMS channel because SMS channels may not be capable of handling
attachments.

Examples of other signals and how they affect the selection of messaging

channels include:

[0035]

Channel availability — Channel availability refers to whether a channel is available
for communicating with the recipient. For example, if the user is currently online and
connected to the messaging server 101 through a web-chat application, the likelihood
that the message will be delivered through web-chat is increased. As another
example, if the user has a mobile-chat application installed on the user’s phone, the
likelihood that the message will be delivered via the mobile-chat channel is increased.

Originating channel — Originating channel refers to the channel used by the sender
of the message to provide the message to message system. For example, if the sender
is using an email channel, it increases the likelihood that the message will be also
delivered to the recipient via the email channel.

Affinity between sender and recipient — Affinity between sender and recipient
refers to the social relationship between the sender and recipient as determined from
information in a social graph that may include, such as interactions between the
sender and recipient in a social network. For example, some messaging channels,
such as SMS, are considered more personal and may only be available between users
that have a strong affinity (i.c., social relationship) with each other. Thus, the
messaging module 120 may increase the likelihood of selecting the SMS channel if
there is a strong affinity between the sender and recipient of a message.

In some embodiments, the signals can be retrieved from the user data store 110.

In other embodiments, the signals can be retrieved from the client devices 180 themselves. In

other embodiments, the messaging module 120 applies a machine learned model, as opposed

to policy rules, that determines a channel score for each messaging channel as a function of

the various input signals. The messaging module 120 then selects the appropriate messaging

channels based at least in part on the channel scores. The machine learned model will be

described in greater detail in conjunction with FIG. 7.
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[0036] In step 320, the messaging module 120 determines the manner in which to deliver
the message to the selected channels. In other words, the messaging module 120 determines
both where to send the message (i.e., the selected messaging channels) and how to send the
message via the selected messaging channels (i.e., the manner in which the message is
delivered). The determination of the manner in which to deliver the message may be based
on one or more of the aforementioned signals.

[0037] In one embodiment, determining how to deliver the message comprises
determining how to notify the recipient of new messages. The determination may be made
based on the user’s current status. For example, a user with a mobile chat application can be
notified of a new message by either vibrating the user’s phone, emitting an audible alert from
the user’s phone, or silently notifying the user by activating a blinking LED on the user’s
phone. The messaging module 120 may determine that if it is nighttime at the user’s location
and the user has not interacted with the user’s phone in two hours, the notification should be
the silent notification. As another example, a recipient using a webpage provided by the
messaging server can be notified of a new email message by either lighting up a visual
indicator (e.g., a messaging icon) displayed in the webpage or displaying a pop-up window
notifying the user of a new email message. The messaging module 120 may determine that if
no mouse movements have been detected in the last five minutes or that user’s calendar
entries indicates that the user is busy, the notification should be to light up the indicator.
[0038] In one embodiment, determining how to deliver the message comprises
determining when to deliver a message. For some messaging channels, the messaging
module 120 may batch together multiple messages and deliver the messages via the
messaging channel as a single digest of messages at periodic intervals. In one embodiment, if
the user’s past messaging activities indicate that they are frequent users of the messaging
system, the digests may be delivered with a higher frequency. If the user’s past activities
indicate that the user is not a frequent user, the digests may be delivered with a lower
frequency. For example, if the user logs on to a webpage provided by the messaging server
once per hour, the digests may be delivered every 30 minutes. If the user logs on once per
week, the digests may be delivered every two days.

[0039] In another embodiment, messages can be delivered to the user based on the user’s
current status. For example, if the user’s calendar entries indicate that the user is busy, the
messaging module may decide not to send any messages to the user. Once the user is no
longer busy, the messages are delivered to the user via one or more messaging channels as a

single batch of messages or as a stream of messages.
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[0040] Batching and delivering messages in this manner avoids overloading some
messaging channels with a steady stream of individual messages. For example, suppose the
messaging module 120 selects the web-chat channel and the email channel as the channels
for communicating with a given recipient. Messages may be delivered instantaneously to the
recipient via the web chat channel. However, for the email channel, the messages are
batched together and periodically delivered as a digest of messages via the email channel.
[0041] In some embodiments, the messaging module 120 may actively insert and remove
messages from the digest as the messages are acknowledged by the recipient. For example,
during the time while the messages are being batched, the recipient may read or reply to some
of the messages via the web chat channel. For messages that are already read or replied to
through other messaging channels, the messaging module 120 may remove these messages
from the digest. The digest thus contains only messages that have not been acknowledged by
the recipient to avoid overwhelming the recipient with duplicate messages.

[0042] In another embodiment, the selected messaging channels may be prioritized and
delivered to the channels in order of their priority. Messages are first delivered to higher
priority channels and then delivered to the lower priority channels if no reply is received
from the user within a pre-determined amount of time. For example, the selected messaging
channels may be the web chat channel and the mobile chat channel, with the web chat
channel being the higher priority channel. Messages addressed to the recipient are first
delivered via the web chat channel. If no reply is received from the recipient within 20
seconds, the messaging module 120 then delivers the message via the mobile chat channel.
[0043] In some embodiments, the messaging module 120 makes the decision to try a
lower priority channel automatically without any user input. In other embodiments, the
sender is provided with the option of cancelling or proceeding with delivering the message
via the lower priority channel and the messaging module 120 delivers the message to the
lower priority channel according to this user input. In some embodiments, the priority of the
channels may be configured in advance so that some channels always have a higher priority
than other channels. Alternatively, if channel scores are calculated for each channel,
channels with higher scores may be given higher priority and channels with lower scores may
be given lower priority.

[0044] In step 325, the messaging module 120 delivers the message to the recipient via
the selected channel(s) in the determined manner. In some embodiments, delivering the
message may include transmitting the message to a client device 180. In other embodiments,

delivering the message includes storing the message to the user’s inbox, for example, if the
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selected channel is an email channel and the user’s email inbox is hosted by the messaging
server 101. If the selected channel is an email channel and the recipient email is not hosted
by the messaging server 101, the messaging module 120 may transmit the message to the
remote messaging server through a mail protocol such as simple mail transfer protocol
(SMTP). The stored emails may then be retrieved by the message recipient at a later time.
[0045] Selectively delivering messages to selected messaging channels is beneficial for
ensuring that messages reach the intended recipient in a timely manner. Moreover, if
multiple channels are selected, copies of the message are delivered through each of the
selected messaging channels, which further increases the likelihood that the message will
reach the recipient and/or decrease the expected time until the recipient receives the message.
As cach messaging channel may have a different set of requirements about the content of the
message, the copies of the messages sent to each channel may not be exact duplicates, but
instead may be reformatted to comply with the requirements of the messaging channel.

User Interface

[0046] Referring now to FIG. 4, illustrated is a user interface 400 provided by the
messaging module 120 to a client device 180, according to another embodiment of the
messaging module 120. In one embodiment, the messaging module 120 provides a user
interface 400 to the client device 180 that includes an indication of how a message will be
delivered to the recipient. The user interface 400 may be, for example, a web page provided
by the messaging server 101 for composing emails or chatting with other users. The visual
indication provides the message sender with a sense of predictability in how a message will
be delivered and thus builds trust in the use of the messaging system 100.

[0047] As shown, the user interface 400 includes an interactive region 405 that allows a
user to enter the name of an intended recipient for a message. Several visual indicators 410
in another region of the user interface 400 indicate which messaging channels will be used
for delivering the message to the intended recipient. Here, the recipient of the message is a
user by the name of Jim, and the visual indicators 410 indicate that the message will be send
to a mobile chat application installed on Jim’s mobile phone and to a chat window in Jim’s
computer browser.

[0048] The visual indicators 410 the user interface 400 may change over time. The
messaging module 120 continuously updates the visual indicators 410 to correspond to the
message channel that is being used to deliver messages to the recipient. For example,
initially the selected message channels may be mobile chat and web chat. After sending a

message to the recipient, the recipient may reply to the messaging through the web chat
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channel. In response to receiving this reply, the messaging channel 120 decides that the web
chat channel is now the appropriate channel for delivering messages to the recipient and de-
selects the mobile chat channel. The visual indicators 410 are then updated to show that the
messaging channel is now web chat and not mobile chat. In some embodiments, the visual
indicators may be interactive and are merely suggestions for the proper messaging channels.
A user may thus select or de-select any of the recommended channels to over-ride the
messaging channels selected by the messaging module 120.

[0049] The user interface 400 also includes a text box 415 in another region of the user
interface 400 for entering the body of the message. The user interface 400 further includes
another text box 420 for displaying a thread of messages that includes incoming messages
(received from user Jim) and outgoing messages (sent to user Jim). In other words, the text
box 420 acts like a chat window and keeps track of messages in a conversation between two
users. The messages are maintained as a single thread in the text box 420, regardless of the
messaging channel used to deliver or receive the message. Although the messaging channels
may change over time as indicated by the visual indicators 410, the conversation between the
sender and the recipient appears to continue uninterrupted through the user interface 400.
[0050] Additionally, the user interface 400 may have a different appearance than that
shown in FIG. 4. In some embodiments, the interface 400 may include a visual indication of
the recipient’s current physical location. The location can be determined, for example, from
GPS information in the recipient’s phone, an IP address of the recipient’s computer, or any
other information available to the messaging system that is indicative of the user’s location
(e.g., information about a restaurant the user is currently eating at, information about a
concert the user is currently attending, etc). In some embodiments, the interface 400 may
include an indication of the recipient’s presence with respect to a selected channel. Presence
generally refers to whether the recipient is available for replying to a message through a
given channel. For example, even through the web chat channel is selected, the user may not
have a chat window open or the user may not have made any mouse movements in the past
thirty minutes. Thus, the interface 400 may include an indication that the message will be
sent via the chat web channel, but that the user may not be available to reply via this channel.
[0051] Referring now to FIG. 5, illustrated is a process flow for providing an indication
of a selected channel in a user interface, according to an embodiment of the messaging
module 120. In step 505, the messaging module 120 provides a user interface to client device
180 for display to a user of the client device 180. For example, the user interface may be

similar to the user interface of FIG. 4. In step 510, the messaging module 120 receives
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information identifying an intended recipient of the message. For example, a user of a client
device 180 may enter the name of a user that he or she wants to contact, or select a user from
a list of users. This information is then transmitted to the messaging server 101 and received
by the messaging module 120.

[0052] In step 515, the messaging module 120 selects one or more channels for
delivering the message to the intended recipient. As multiple messaging channels may be
available for delivering the message, the messaging module selects from among the different
messaging channels using various information signals, as previously described in conjunction
with FIG. 2 and 3. The messaging module 120 selects the messaging channels automatically
so that the appropriate messaging channels are chosen for contacting the intended recipient of
the message.

[0053] In step 520, the messaging module 120 provides a visual indication of the selected
message channel(s) in the user interface. The indication may be any visual indication that
conveys information about the selected message channel(s), for example, text describing the
selected message channel or a graphic that depicts the message channel. If multiple channels
are selected, there may be a separate visual indicator provided for each channel. By
providing these indications, the sender thus knows exactly where the message will be sent.
[0054] Subsequently, the sender enters the message and provides it to the messaging
module. The messaging module 120 receives (not shown) the message from the sender and
delivers the message to the recipient via the selected channel(s). As the recipient replies and
the conversation between the two users progresses, the messaging module 120 continuously
updates the visual indicators to correspond to the selected messaging channels if there is a
change in the selected messaging channels (i.c., new channels are selected or old channels are
de-selected). For example, the last channel used by the recipient to reply to the message may
be selected by the messaging module 120 to be the appropriate delivery channel.

[0055] As new messages are sent and received, they are are added to the thread and
displayed in the text box 420 as a single thread even as the messaging channels for delivering
the message change. For example, the recipient may send a reply message via one messaging
channel (e.g., SMS), and then later send another reply message via a different messaging
channel (e.g., web-chat). Both messages will be provided for display as part of the same
thread or conversation in the text box 420. The sender is thus provided with a single
interface that seamlessly transitions between different messaging channels automatically
without interrupting the flow of the conversation.

Rescinding Duplicate Messages

14
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[0056] In one embodiment, the messaging module 120 receives a message and delivers
the message to its recipient via multiple messaging channels to increase the chance that the
recipient will receive the message and/or decrease the expected time until the recipient
receives it. Once the messaging module 120 receives a reply from the recipient through one
of the messaging channels, it rescinds the messages sent to the other messaging channels to
avoid overwhelming the user with duplicate messages. Going forward, the messaging
module 120 may then use the reply channel as the proper channel for delivering future
messages to the recipient.

[0057] Referring now to FIG. 6, illustrated is a process flow for rescinding messages,
according to an embodiment of the messaging module 120. In step 603, the messaging
module 120 receives a message from a user of the messaging system that is intended for
another user of the messaging system. For example, the message may be received from a
user of a client device. In step 605, the messaging module 120 delivers the message to the
recipient via multiple messaging channels that may be checked by the recipient of the
message. For example, the messaging module 610 may deliver a message via multiple
messaging channels selected through the process described in conjunction with FIG. 3.
[0058] In step 610, the messaging module receives a reply to the message, from the
recipient of the message, via one of the messaging channels 615. For example, the original
message may have been sent to the recipient via a web-chat channel and a XMPP channel.
The recipient may then reply by sending a return message through the XMPP channel but not
the web-chat channel.

[0059] In step 615, the rescission module 138 rescinds copies of the message that were
sent to the other channels, i.e. the channels that the user did not reply from. For example,
suppose a user receives copies of a message in both a web-chat window and via XMPP. If
the user replies via XMPP, the rescission module 138 rescinds copies of the message sent via
web-chat. In some embodiments, rescinding may include deleting copies of the message that
were delivered via the other messaging channels. Alternatively, rescinding may include
marking copies of the message as being read without deleting the message itself.

[0060] Some messaging channels may be rescindable channels, which are channels that
the messaging server 101 can rescind messages from. Examples of rescindable channels
include web-chat and email hosted by the messaging server 101. Some of the delivery
channels may be non-rescindable channels, which are channels that the messaging server 101
cannot rescind messages from. Examples of non-rescindable channels include XMPP, SMS,

mobile chat that relies on push notifications, and email hosted by other messaging servers
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101. The messaging module 138 may rescind messages from the rescindable message
channels but does not rescind messages from the non-rescindable channels.

[0061] The messaging module 120 may also rescind messages for other reasons. In one
embodiment, the messaging module 120 receives an indication that a copy of a message
delivered through a particular channel was read by the user. For example, the user may
access the user’s email messages through a web page by clicking on the message, and by
virtue of clicking on the message, the messaging module 120 is provided with an indication
that the message was accessed and read by the user. In response to receiving this indication,
the messaging module 120 rescinds copies of the message that were delivered to the other
messaging channels. In another embodiment, the messaging module 120 may rescind
messages from a channel if the recipient does not read a message sent through that channel
after a certain amount of time has elapsed.

Training the Messaging Module

[0062] In one embodiment, the messaging module 120 undergoes a training process that
develops a predictive model for selecting messaging channels. The predictive model can
then be used, for example in the process of FIG. 3, to select one or more messaging channels
for delivering messages to their recipients. In one embodiment, the predictive model is a
global model that can be applied to many users of the messaging system.

[0063] Generally speaking, the messaging module 120 builds the model by collecting
training data that includes information about preferred messaging channels for a group of
users and signals associated with the preferred messaging channels. For example, the
messaging module 120 may deliver a message to a user through multiple messaging channels.
The user replies to or views the message via one of the messaging channels, which provides
the messaging module 120 with an indication of the messaging channel preferred by the user.
The status of one or more signals is identified (¢.g., recipient is traveling at high rate of speed
when replying to or receiving the message) and is associated with the preferred messaging
channel.

[0064] By accessing the training data and analyzing the relationships between the signals
and the preferred messaging channels, the messaging module 120 generates a model that can
be used to predict a messaging channel that is preferred by a message recipient. The model
accepts certain signals as inputs and using the signals, generates channel scores for each
messaging channel that are indicative of a recipient’s preferred messaging channel(s). The
predictive model may be updated as more training data is collected, allowing iterative

refinement of the predictive model as more signals or messaging channels are used and/or as
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the system is updated such as by adding new messaging channels and notification

mechanisms or other messaging features.

[0065] In one embodiment, the predictive model is a function that computes a score for

each messaging channel with respect to a given recipient. For example, the function may be

a weighted sum of various informational signals and is represented by the following formula:
Scorey,, = Ay X, +ByY,, +CyZ,, +... (equation 1)

Where Score,,, represents a channel score computed for a particular channel NV and message

recipient M. X, Y and Z are numerical representations of different information signals for a
particular recipient M. A, B, and C are numerical weights for each of the signals. The
weights 4, B, and C are computed through a learning process that analyzes the relationship
between the signals and channels preferred by users within a set of training data. When this
function is applied to various messaging channels, a higher score indicates that a channel is
preferred by a recipient, and a lower score indicates that the channel is not preferred by the
recipient.

[0066] Referring now to FIG. 7, illustrated is process flow for training a predictive
model, according to one embodiment. In step 710, the messaging module 120 delivers
messages to a recipient through a plurality of messaging channels. Also in step 710, the
messaging module 120 records the status of one or more informational signals associated
with the user and/or message when the message is delivered. For example, when sending a
message to a particular recipient, the messaging module 120 may also record information
indicating that the recipient is traveling at a high rate of speed. Many different types of
signals can be recorded, which helps to improve the accuracy of the model that will be
generated from this information.

[0067] In step 715 the messaging module 120 determines a messaging channel that is
preferred by the recipient of the message. In one embodiment, the recipient may reply to the
message via one of the messaging channels, which is treated as an indication that the reply
channel is the recipient’s preferred channel. In another embodiment, the recipient may read a
copy of the message using one or more of the messaging channels, and the first channel used
to read the message is treated as indication of the preferred messaging channel. In another
embodiment, the messaging module 120 may prompt the user as to which messaging channel
is the preferred messaging channel. For example, the user may be presented with the
question “Which channel do you prefer to receive the message from.” The user’s response to

the prompt is then treated as an explicit identification of the preferred messaging channel.
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[0068] In step 720 the messaging module 120 associates the preferred messaging channel
with the status of the recorded information signals. In one embodiment, the relationship
between the messaging channels and the signals are stored into a co-occurrence table. Each
entry in the co-occurrence table specifies how often a particular signal occurs in conjunction

with a preferred channel. The following is a basic example of a co-occurrence table:

Channel Speed over S mph? Calendar Entry?
Mobile chat 850 120
Email 100 820

[0069] In the table, when the recipient’s speed of travel is over 5 mph, the mobile chat
channel is the preferred messaging channel 850 times and the email channel is the preferred
messaging channel 100 times. When a calendar entry indicates that the recipient is busy, the
mobile chat channel is the preferred messaging channel 120 times and the email channel is
the preferred messaging channel 820 times. The data in the co-occurrence table thus
indicates that when compared to the email channel, the mobile-chat channel is used
frequently when the recipient is traveling at a high rate of speed (e.g., recipient in a car). The
data also indicates that the e-mail channel is used frequently when a user’s calendar entries
indicate that the user is busy (e.g., the user is in a meeting).

[0070] In step 725, the messaging module 120 repeats the process to collect more
information about the relationships between the signals and the messaging channels. The
process may be repeated any number of times until a statistically significant amount of
information is collected. Once the collection of training data is complete, the process
proceeds to step 730

[0071] In step 730, the messaging module 120 trains a model that can be used for
predicting one or more messaging channels that is preferred by a recipient of a message. As
the model is generated from data collected from many users, the model is a global model that
can be applied to one or more different users of the messaging system. In other
embodiments, the model may be tailored to a particular user by collecting data only from that
particular user and generating the model from that information.

[0072] In one embodiment, the strength of the relationship between a signal and a
messaging channel, as indicated by their co-occurrences, is used to generate a weight for each
signal for each messaging channel. Referring again to Equation 1, the weights are the

variables such as 4, B and C. The weights may be scaled between some lower and upper
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bound (e.g., 0 to 100). For example, for the mobile chat channel a high rate of speed may be
associated with a weight of “85” and a calendar entry may be associated with a weight of
“12”. For the email channel, a high rate of speed may be associated with a weight of “12”
and a calendar entry may be associated with a weight of “82.”” In some embodiments, the
weights may be scaled both between different channels as well as across different signals to
emphasize the importance of certain signals. In other embodiments, the model may be
represented by more complex or different functions than that presented in Equation 1.

[0073] In step 735, the messaging module 120 stores the predictive model to a storage
device, such as a non-transitory storage medium or memory. The model is later used to
automatically select one or more messaging channels for delivering a message to a user of the
messaging system. For example, given a set of input signals for a given message and
recipient of the message, the messaging module 120 uses the predictive model to determines
channel scores for different messaging channels. In one embodiment, channels with scores
that exceed a threshold are selected as the proper messaging channels. The threshold may be
relative (e.g., above 50" percentile) or absolute. In other embodiments, the messaging
module 120 considers the scores in combination with other factors (e.g., monetary cost or
transmission delay) in selecting the proper messaging channels. Beneficially, training and
then generating a model in this manner allows for accurate prediction of a messaging
channels preferred by a user, which enables messages to be delivered to the user via the
appropriate messaging channels.

Additional considerations

[0074] The foregoing description of the embodiments of the invention has been presented
for the purpose of illustration; it is not intended to be exhaustive or to limit the invention to
the precise forms disclosed. Persons skilled in the relevant art can appreciate that many
modifications and variations are possible in light of the above disclosure.

[0075] Some portions of this description describe the embodiments of the invention in
terms of algorithms and symbolic representations of operations on information. These
algorithmic descriptions and representations are commonly used by those skilled in the data
processing arts to convey the substance of their work effectively to others skilled in the art.
These operations, while described functionally, computationally, or logically, are understood
to be implemented by computer programs or equivalent electrical circuits, microcode, or the
like. Furthermore, it has also proven convenient at times, to refer to these arrangements of

operations as modules, without loss of generality. The described operations and their
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associated modules may be embodied in software, firmware, hardware, or any combinations
thereof.

[0076] Any of the steps, operations, or processes described herein may be performed or
implemented with one or more hardware or software modules, alone or in combination with
other devices. In one embodiment, a software module is implemented with a computer
program product comprising a non-transitory computer-readable medium containing
computer program code, which can be executed by a computer processor for performing any
or all of the steps, operations, or processes described.

[0077] Embodiments of the invention may also relate to an apparatus for performing the
operations herein. This apparatus may be specially constructed for the required purposes,
and/or it may comprise a general-purpose computing device 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 or any type of media suitable
for storing electronic instructions, and coupled to a computer system bus. Furthermore, any
computing systems referred to in the specification may include a single processor or may be
architectures employing multiple processor designs for increased computing capability.
[0078] Finally, the language used in the specification has been principally selected for
readability and instructional purposes, and it may not have been selected to delineate or
circumscribe the inventive subject matter. It is therefore intended that the scope of the
invention be limited not by this detailed description, but rather by any claims that issue on an
application based hereon. Accordingly, the disclosure of the embodiments of the invention is
intended to be illustrative, but not limiting, of the scope of the invention, which is set forth in

the following claims.
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The claims defining the invention are as follows:

1. A computer-implemented method comprising:

receiving a message addressed to a user of a messaging system;

delivering a first copy of the message to the user via a first messaging channel and
delivering a second copy of the message to the user via a second
messaging channel that is different than the first messaging channel;

receiving a reply to the first copy of the message from the user via the first
messaging channel; and

responsive to receiving the reply via the first messaging channel, rescinding the

second copy of the message delivered via the second messaging channel.

2. The method of claim 1, wherein rescinding comprises deleting the second

copy of the message delivered to the second message channel.

3. The method of claim 1, wherein rescinding comprises marking the second

copy of the message delivered to the second message channel as having been read.

4. The method of any one of claims 1 to 3, wherein the first messaging channel

comprises one of web-chat, email, and mobile chat.

5. The method of either one of claim 1 and claim 4, wherein the second copy of
the message delivered via the second messaging channel is rescinded subject to the second

messaging channel being a rescindable messaging channel.
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6. A computer-implemented method comprising:

receiving a message addressed to a user of a messaging system;

delivering a first copy of the message to the user via a first messaging channel and
delivering a second copy of the message to the user via a second
messaging channel that is different from the first messaging channel;

receiving an indication of the user reading the first copy of the message delivered
via the first messaging channel; and

responsive to receiving the indication, marking the second copy of the message

delivered via the second messaging channel as having been read.

7 The method of claim 6, wherein the first messaging channel comprises one of

web-chat, email, and mobile chat.

8. The method of claim 6, wherein the second copy of the message delivered via
the second messaging channel is rescinded subject to the second messaging channel being a

rescindable messaging channel.
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