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1
SYSTEM AND METHOD FOR
DISTRIBUTING COMMUNICATION
REQUESTS BASED ON COLLABORATION
CIRCLE MEMBERSHIP DATA USING
MACHINE LEARNING

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

TECHNICAL FIELD

The present disclosure generally relates to a communica-
tion platform that is operable to distribute communication
requests to recipients based on collaboration circle mem-
bership data using machine learning to predict communica-
tion request resolutions. The present disclosure further
relates to systems and methods for managing communica-
tions within electronic and telephonic data systems.

BACKGROUND

Facilitating communication experiences requires increas-
ingly complex technology as the myriad of communication
forms embodying the communication experience also
increases. Communication requests may be created by indi-
viduals or entities who are either internal to or external to
members of an organization who may receive the commu-
nication request. Facilitating communication between a
sender or initiator and a receiver or recipient often requires
parity in the communication tool or application used by the
sender and the receiver. For example, a telephone call from
a customer may be received by a company phone operator
and the telephone call may be re-routed or distributed as a
phone call to the employee of the company best suited to
answer the customer’s telephone call. As more complex
communication mediums and methods become available,
the role of a communication facilitator, such as a call
attendant or corporate call center, becomes increasingly
complex in order to distribute and facilitate communication
experiences in an intelligent manner. While software-based
telephony systems may provide some degree of automation
to forward and distribute telephone communications, they
do not provide intelligent distribution of disparate commu-
nication methods such as electronic mail, instant messaging,
text messaging, push notifications, video calls or video
collaboration sessions, audio notes or voice recordings,
meeting invitations, or calendar entries as communication
methods. In addition, the structure or organization of col-
laborating individuals within a company is often not
included in the design of intelligent communication plat-
forms or solutions. Functionality such as shared telephone
lines or email distribution groups may facilitate communi-
cations within a group of individuals, but they do not
facilitate communications based on the availability of an
individual to receive a communication or the communica-
tion preferences of the individual receiving a communica-
tion.

The description provided in the background section
should not be assumed to be prior art merely because it is
mentioned in or associated with the background section. The
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background section may include information that describes
one or more aspects of the subject technology.

SUMMARY

The disclosed system provides for distributing commu-
nication requests based on collaboration circle membership
data using machine learning. The system includes memory
storing comprising instructions and one or more processors
that are configured to execute the instructions. The instruc-
tions, when executed, cause the one or more processors to
receive a plurality of communication requests. Each of the
received communication requests includes a request initiator
and a request recipient. The processors are further config-
ured to process the plurality of communication requests
using one or more predictive models derived from at least
one machine learning process to generate a communication
request resolution for each of the plurality of communication
requests. The processors are further configured to generate
the communication request resolution by determining the
request initiator and the request recipient, the request recipi-
ent being a member of one or more collaboration circles. The
processors are further configured to generate the communi-
cation request resolution by determining an availability
status of the request recipient. The availability status of the
request recipient is included in one or more collaboration
circle profiles associated with the request recipient. The
processors are further configured to generate the communi-
cation request resolution by determining a request facilitator
associated with the request recipient based on the availabil-
ity status of the request recipient. The processors are further
configured to generate the communication request resolution
by determining one or more notification preferences asso-
ciated with the request facilitator. The processors are further
configured to generate the communication request resolution
by generating a communication request notification to the
request facilitator based on the one or more notification
preferences. The processors are further configured to for-
ward the communication request notification to the request
facilitator to implement the generated communication
request resolution.

According to certain aspects of the present disclosure, a
method for distributing communication requests based on
collaboration circle membership data using machine learn-
ing is provided. The method includes receiving a plurality of
communication requests. Each of the received communica-
tion requests includes a request initiator and a request
recipient. The method also includes processing the plurality
of communication requests using one or more predictive
models derived from at least one machine learning process
to generate a communication request resolution for each of
the plurality of communication requests. The method also
includes generating the communication request resolution
by determining the request initiator and the request recipi-
ent, the request recipient being a member of one or more
collaboration circles. The method also includes generating
the communication request resolution by determining an
availability status of the request recipient. The availability
status of the request recipient is included in one or more
collaboration circle profiles associate with the request recipi-
ent. The method also includes generating the communica-
tion request resolution by determining a request facilitator
associated with the request recipient based on the availabil-
ity status of the request recipient. The method also includes
generating the communication request resolution by deter-
mining one or more notification preferences associated with
the request facilitator. The method also includes generating
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the communication request resolution by generating a com-
munication request notification to the request facilitator
based on the one or more notification preferences. The
method also includes forwarding the communication request
notification to the request facilitator to implement the gen-
erated communication request resolution.

According to certain aspects of the present disclosure, a
machine readable storage medium containing program
instructions for causing a computer to distribute communi-
cation requests based on collaboration circle membership
data using machine learning is provided. The program
instructions contained on the machine readable storage
medium perform the method, including receiving a plurality
of communication requests. Each of the received commu-
nication requests includes a request initiator and a request
recipient. The program instructions further perform the
method including processing the plurality of communication
requests using one or more predictive models derived from
at least one machine learning process to generate a commu-
nication request resolution for each of the plurality of
communication requests. The program instructions further
perform the method, including generating the communica-
tion request resolution by determining the request initiator
and the request recipient, the request recipient being a
member of one or more collaboration circles. The program
instructions further perform the method, including generat-
ing the communication request resolution by determining an
availability status of the request recipient. The availability
status of the request recipient is included in one or more
collaboration circle profiles associated with the request
recipient. The program instructions further perform the
method, including generating the communication request
resolution by determining a request facilitator associated
with the request recipient based on the availability status of
the request recipient. The program instructions further per-
form the method, including generating the communication
request resolution by determining one or more notification
preferences associated with the request facilitator. The pro-
gram instructions further perform the method, including
generating the communication request resolution by gener-
ating a communication request notification to the request
facilitator based on the one or more notification preferences.
The program instructions further perform the method includ-
ing forwarding the communication request notification to the
request facilitator to implement the generated communica-
tion request resolution.

According to certain aspects of the present disclosure, a
system is provided. The system includes a means for receiv-
ing a plurality of communication requests. Each of the
received communication requests includes a request initiator
and a request recipient. The system includes a means for
processing the plurality of communication requests using
one or more predictive models derived from at least one
machine learning process to generate a communication
request resolution for each of the plurality of communication
requests. The system includes a means for generating the
communication request resolution by determining the
request initiator and the request recipient, the request recipi-
ent being a member of one or more collaboration circles. The
system includes a means for generating the communication
request resolution by determining an availability status of
the request recipient. The availability status of the request
recipient is included in one or more collaboration circle
profiles associated with the request recipient. The system
includes a means for generating the communication request
resolution by determining a request facilitator associated
with the request recipient based on the availability status of
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the request recipient. The system includes a means for
generating the communication request resolution by deter-
mining one or more notification preferences associated with
the request facilitator. The system includes a means for
generating the communication request resolution by gener-
ating a communication request notification to the request
facilitator based on the one or more notification preferences.
The system includes a means for forwarding the communi-
cation request notification to the request facilitator to imple-
ment the generated communication request resolution.

It is understood that other configurations of the subject
technology will become readily apparent to those skilled in
the art from the following detailed description, wherein
various configurations of the subject technology are shown
and described by way of illustration. As will be realized, the
subject technology is capable of other and different configu-
rations and its several details are capable of modification in
various other respects, all without departing from the scope
of the subject technology. Accordingly, the drawings and
detailed description are to be regarded as illustrative in
nature and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide further understanding and are incorporated in and
constitute a part of this specification, illustrate disclosed
embodiments, and together with the description serve to
explain the principles of the disclosed embodiments. In the
drawings:

FIG. 1 illustrates an example architecture for distributing
communication requests based on collaboration circle mem-
bership data using machine learning.

FIG. 2 is a block diagram illustrating an example client-
server architecture including the server of FIG. 1, according
to certain aspects of the disclosure.

FIG. 3 is a diagram illustrating a plurality of collaboration
circle profiles for use in distributing communication requests
using machine learning, according to certain aspects of the
disclosure.

FIG. 4 is a block diagram illustrating distributing com-
munication requests based on collaboration circle member-
ship data using machine learning, according to certain
aspects of the disclosure.

FIG. 5 is a block diagram illustrating an example machine
learning architecture for generating communication request
resolutions, according to certain aspects of the disclosure.

FIG. 6 illustrates an example process for distributing
communication requests based on collaboration circle mem-
bership data using machine learning described in relation to
the example server of FIG. 3.

FIG. 7 illustrates an example process for generating a
communication request resolution using machine learning
described in relation to the example server of FIG. 3.

FIG. 8 is a block diagram illustrating an example com-
puter system with which the example server of FIG. 1 can
be implemented.

In one or more implementations, not all of the depicted
components in each figure may be required, and one or more
implementations may include additional components not
shown in a figure. Variations in the arrangement and type of
the components may be made without departing from the
scope of the subject disclosure. Additional components,
different components, or fewer components may be utilized
within the scope of the subject disclosure.

DETAILED DESCRIPTION

The detailed description set forth below is intended as a
description of various implementations and is not intended
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to represent the only implementations in which the subject
technology may be practiced. As those skilled in the art
would realize, the described implementations may be modi-
fied in various different ways, all without departing from the
scope of the present disclosure. Accordingly, the drawings
and description are to be regarded as illustrative in nature
and not restrictive.

General Overview

The disclosed system and method provides for distribut-
ing communication requests based on collaboration circle
membership data using machine learning. Communication
requests are received, stored, processed, and distributed by
the server of an intelligent communication platform or
system in near real-time. The communication requests may
include telephone calls, email messages, text messages,
instant messages, push notifications, meeting or calendar
invites, video calls, video collaboration sessions, video
recordings, audio notes or other audio recordings, and
communication requests or content generated from social
media applications. The communication requests are pro-
cessed using one or more prediction models derived in a
machine learning process in order to determine an appro-
priate resolution to the communication request. The com-
munication request resolution is predictively determined
based on data associated with the request recipient, such as
the presence or availability status of the request recipient to
receive the communication request. In some implementa-
tions, the communication request resolution is predictively
determined based on the request recipient’s membership in
a particular business unit or collaboration group. Based on
analysis of live data and historical communication patterns,
the server may intelligently predict the best recipient to
facilitate or receive the communication request if the recipi-
ent to whom the communication was originally intended is
unavailable. The communication request may then be dis-
tributed to the facilitating recipient by providing a notifica-
tion message of the communication request, according to the
facilitating recipient’s communication preferences and
availability status. The facilitating recipient may take action
on the notification message to complete the resolution of the
communication request by facilitating an interaction or
experience with the individual who created or initiated the
communication request.

In some implementations, an intended recipient may be
available to receive a communication request, and the server
may forward the communication request to the intended
recipient. Upon receiving the communication request, the
intended recipient may decide to ignore or redirect the
communication request back to the server. The server may
then determine a next best recipient or a recipient directly
identified by the intended recipient who chose to ignore or
redirect the communication request. The server may learn
over time, based on the actions of the intended recipient to
redirect or ignore certain communication requests, a differ-
ent recipient is more suitable to receive particular commu-
nication requests. As a result, the server would forward
future communication requests to the more suitable request
recipient based on the historical actions of the intended
request recipient.

The disclosed system provides an improvement to com-
puter functionality by allowing computer performance of a
function not previously performed by a computer. Specifi-
cally, the disclosed system provides for distributing com-
munication requests based on collaboration circle member-
ship data using machine learning. In any size organization,
it can be difficult to determine an alternate recipient who is
best suited to receive the communication request when an
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intended recipient is unavailable. Determining the alternate
recipient’s preferred format for communication interactions
or requests is also difficult to automatically determine as
these are often individual preferences that are not supported
configurations across disparate applications that may be
used to generate a variety of formats of communication
requests. Often manual intervention, such as an administra-
tive assistant, is necessary to translate communication
requests to an intended recipient that are received in one
format into a communication request format preferred by an
alternate recipient who is supporting the communication
interaction with the initiator of the communication request.
The disclosed system and method solve this problem by
determining and predicting how to distribute communica-
tion requests to recipients based on analysis of live and
historical data associated with a request initiator, a request
recipient, and collaboration circle profile data which may
further include presence or availability status, request noti-
fication preferences, and collaboration circle membership
data.

A solution to this problem is proposed in an intelligent
communication platform employing a machine learning
process to train predictive models capable of predicting and
generating communication requests resolutions for received
communication requests by using a wide variety of data as
inputs to the trained prediction models, such as data asso-
ciated with a request initiator, a request recipient, or data
associated with one or more collaboration circles that a
request recipient (and/or a request initiator) may be a
member of. The benefit of this platform and the solutions
configured therein provide organizations with greater insight
about how to enhance and efficiently facilitate communica-
tion experiences with customers or other organization mem-
bers based on the live user data and historical communica-
tion patterns. The communication request resolutions
generated by the platform may also provide organizations
with further insight regarding how best to internally struc-
ture, configure, or arrange teams of resources or members of
the teams based on the communication patterns and expe-
riences collected using the platform. In addition, the plat-
form reduces the level of effort needed to actively complete
communication requests by combining availability status,
collaboration circle membership data, and the generation of
recipient-specific request notifications. In this way, resolu-
tions to communication requests can adapt to a diverse
configuration of communication initiators and communica-
tion recipients, as well as accelerating or simplifying com-
munication resource provisioning and facilitating data
aggregation to enhance the resolution and overall experience
of future communication requests.

The intelligent communication platform provides these
solutions using a machine learning process capable of gen-
erating a trained prediction model that may be used to
predictively determine a communication request resolution
based on a variety of data. To generate the trained prediction
model, a machine learning process iteratively inputs selected
subsets of data features related to communication request
initiators and communication request recipients, as well as
historical patterns of handling and distributing communica-
tion requests as training data to a machine learning algo-
rithm. Once a new prediction model has been trained in the
machine learning process, the new prediction model can be
deployed, for example, stored in memory, or configured on
the processor of a computing device, in an intelligent
communication platform in a business setting, and used to
predict a communication request resolution for new com-
munication requests in the future. The deployed prediction
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model may receive a variety of data as inputs and determine
a communication request resolution based on the input data.
The determined communication request resolution can be
output in a variety of scenarios or configurations, including
outputting and forwarding a communication request notifi-
cation to a computing device used by a request facilitator for
display on a user interface, and/or outputting the commu-
nication request resolution to a database, such as a historical
data module or database that may be further used as training
input in the machine learning process.

An intelligent communication platform, as disclosed
herein, reduces the number of processing resources required
in an organization by consolidating the functionality of
multiple stand-alone communication systems into a single
integrated platform. The disclosed intelligent communica-
tion platform also reduces server memory consumption by
providing an integrated configuration of aggregated data
sources instead of multiple large, distributed databases that
need to be specifically configured in order to inter-operate
with each of the disparate, stand-alone communication sys-
tems that may be required to facilitate such a wide variety of
communication methods. The intelligent communication
platform utilizes machine learning to predictively determine
the distribution of different communication methods and
thus eliminates additional processing, computing resources,
and man-power required to distribute communications from
multiple disparate communication systems.

While many examples are provided herein in the context
of a corporation, the principles of the present disclosure
contemplate other types of organizations as well. For
example, non-profit, institutional, and governmental entities
(e.g., administrative or military) are all considered within
the scope of the present disclosure. An organization may
also be a consortium of schools and/or campuses. In general
terms, an organization is an operating unit and is, itself,
made up of different operating units that may correspond to
business units, departments, product teams, cross-functional
teams, sub-departments, etc. The systems and methods
described herein do not require any particular arrangement
of entities or operating units but, instead, allow the organi-
zation to model its resources and processes into a hierarchy
of operating units for purposes of communication planning,
management, reporting, and distribution. The systems and
methods described herein can also apply to any group of
users, such as an ad-hoc group of individuals or users who
are communicating amongst themselves and sharing com-
munications between individuals.

Example System Architecture

FIG. 1 illustrates an example architecture 100 for distrib-
uting communication requests based on collaboration circle
membership data using machine learning. The architecture
100 includes request initiators 105A-105D, a network 110,
a server 115, request recipients 120A-120D, collaboration
circles 125A-125C, request notifications 130A-130C, an
intended recipient 135, and a request facilitator 140.

The architecture 100 illustrated in FIG. 1, enables com-
munication requests that are initiated by request initiators,
such as request initiators 105A-105D to be received and
processed in an intelligent communication platform using a
machine learning process to generate a resolution to the
communication request. In broad terms, a communication
request can include any form of communication in which
one individual, such as a request initiator, wishes to com-
municate with another individual, such as a request recipi-
ent. For example, a communication request may include, but
is not limited to, a phone call, an email message, a video call,
and/or a text or instant message. It will be appreciated that
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as new modes of communication are developed the platform
may be adapted to process new formats of communication
requests beyond those identified above. For example, future
communication request formats may include haptic, tactile,
gesture-based, and face or voice recognition inputs as an
example of future communication request formats. A request
initiator generates or initiates a communication request to a
request recipient, such as request recipients 120A-120D.
The intelligent communication platform may be configured
on a server, such as server 115, to receive communication
requests transmitted over a network from one or more
request initiators and process the communication requests to
generate a resolution for each of the received communica-
tion requests. The intelligent communication platform may
utilize data associated with the intended request recipient
(e.g., intended recipient 135) and/or data associated with the
request initiator in order to generate a resolution to the
communication request. The resolution may include a
request notification provided to a request facilitator (e.g.,
request facilitator 140). The request facilitator may be
identified by the intelligent communication platform based
on machine learning methods applied to data associated with
the request recipient and/or data associated with one or more
collaboration circles for which the request recipient is a
member of, such as a request recipient 120°s availability
status. For example, a request recipient may have an avail-
ability status such as “available”, “busy” or “unavailable”,
“in a meeting”, “in a call”, or “presenting”. A collaboration
circle may be configured to define formal relationships
between one or more request recipients, including pre-
defined organizational relationships, such as a collaboration
circle associated with the “Sales” team within a corporation.
Collaboration circles may also be configured to define
informal relationships between one or more request recipi-
ents, such as project-based relationships that are formed
more dynamically. Collaboration circle membership data
may be stored in individual and business unit collaboration
circle profiles and be utilized to influence how communica-
tion requests should be resolved.

As shown in FI1G. 1, architecture 100 includes one or more
request initiators and one or more request recipients.
Request initiators may be referred to individually as request
initiators 105A, 105B, 105C, or 105D, or collectively as
request initiators 105. A communication request is generated
by any of initiators 105 as a method of communication with
an intended request recipient. As shown in FIG. 1, one or
more request recipients may receive a communication
request from request initiators 105. Request recipients may
be referred to individually as request recipient 120A, 1208,
120C, or 120D, or collectively as request recipients 120.
Request initiators 105 may include client computing devices
or client computing systems that are configured to initiate
and forward a communication request, including a phone
call (e.g., the communication request from request initiator
105A), an email message (e.g., the communication request
from initiator request 105B), a video call (e.g., the commu-
nication request from request initiator 105C), or a text
message (e.g., the communication request from request
initiator 105D), as shown in FIG. 1. In addition, a commu-
nication request may also include an audio note, a video
collaboration session, a meeting invite, or a push notifica-
tion.

Communication requests may be transmitted to their
intended recipients through a network, such as network 110.
The network 110 connects request initiators 105 to request
recipients 120. The server 115 operates to receive, store, and
process the communication requests generated by request



US RE50,388 E

9

initiators 105, as well as responses to the communication
requests generated by request recipients 120. The server 115
may include memory and one or more processors configured
to execute instructions, that when executed, the instructions
cause the processors to distribute communication requests
based on collaboration circle membership data using
machine learning. Server 115 may be configured to host an
intelligent communication platform, including a system for
distributing communication requests based on collaboration
circle membership data using machine learning as disclosed
herein. For purposes of load balancing, multiple servers 115
may host the system for distributing communication
requests using machine learning. To achieve high-through-
put and high-availability for processing communication
requests in real-time or near real-time, multiple servers 115
may be configured in a cloud computing architecture to
efficiently process and predict communication request reso-
Iutions for global organizations where team members in a
particular collaboration circle may be distributed around the
world. As will be discussed herein, the intelligent commu-
nication platform enables communication requests to be
received and processed by the server 115 so that a commu-
nication resolution may be generated based on collaboration
circle data using one or more predictive models in a machine
learning process.

As further shown in FIG. 1, the server 115 processes the
communication requests from request initiators 105 and
generates one or more communication request notifications.
For example, as shown in FIG. 1, server 115 may generate
communication request notifications such as a push notifi-
cation (e.g., request notification 130A), an audio note (e.g.,
request notification 130B), a video collaboration session
(e.g., request notification 130C), and a meeting invitation
(e.g., request notification 130D). Additionally, or alterna-
tively, the communication request may include a phone call,
an email message, a video call, or a text message. The
communication request notifications may be individually
identified as communication request notification 130A,
130B, 130C, or 130D, and collectively referred to as com-
munication request notifications 130.

The type of communication request notifications 130
generated by the server 115 may be determined as a result of
the machine learning process. The generated communication
request notifications 130 may further correspond to collabo-
ration circle data defined in a collaboration circle profile for
the intended request recipient or the determined request
facilitator. The generated communication request notifica-
tions 130 may also correspond to collaboration circle data
defined in a collaboration circle profile for the business unit
or project team associated with a collaboration circle.

As shown in FIG. 1, the architecture 100 includes three
collaboration circles which will individually be referred to
as collaboration circle 125A, 125B, or 125C, and collec-
tively referred to as collaboration circles 125. Collaboration
circles 125 define relationships within an organization in
which one or more request initiators and/or request recipi-
ents 120 collaborate. For example, as shown in FIG. 1,
recipients 120A and 120B are each members of collabora-
tion circle 125A. Request recipients 120C and 120D are
members of collaboration circle 125B. Recipient 120C is
also member of collaboration circle 125C, as are recipients
125A and 125B. Collaboration circles 125 may be created to
correspond to organizational teams within a company, for
example, a sales team, a customer support team, a product
marketing team, or an executive team. Collaboration circles
125 may also be created to correspond to more ad-hoc or
dynamically formed teams such as a project team or event
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team. Members of a collaboration circle share tools, con-
trols, and/or functionality related to distributing communi-
cation requests to other members of the collaboration circle.
By sharing these tools and controls, communication expe-
riences for request recipients can be enhanced and legacy
tools or controls, such as shared line appearance, buddy
watch functionality, and/or pick-up groups used in telephone
solutions, may be obsoleted. Members of one or more
collaboration circles 125 may have communication prefer-
ences stored in a collaboration circle profile associated with
the collaboration circle. For example, a collaboration circle
profile may include a request notification preference describ-
ing the format in which a request recipient 120 wishes to
receive a communication request as a member of the col-
laboration circle. In addition, a request recipient 120 may be
included in a collaboration circle such that they are the only
member of the collaboration circle. In such instances, the
collaboration circle profile may include communication
preferences associated with the request recipient 120 for
communications that occur outside of the context of a
particular collaboration circle. The collaboration circle pro-
file may include data such as the request recipient’s location
and contact information. The collaboration circle profile
data may also include data specifying a request recipient
120’s presence or availability settings in regard to commu-
nication requests received from request initiators 105 who
are inside and outside the collaboration circle or inside or
outside the organization in which the intelligent communi-
cation platform is configured to operate. The collaboration
circle profile data may also include user level data, such as
a user’s administrative settings and data describing the
membership of other collaboration circles for which the
recipient is a member.

The collaboration circle profile data may be used by the
intelligent communication platform operating on server 115
to determine a communication request notification 130 to be
generated when the intended request recipient 135 (shown as
a solid line circle surrounding request recipient 120B) is
unavailable. Based on one or more predictive models
derived from a machine learning process, the server 115
forwards the communication request notification 130A to the
request facilitator 140 (shown as a solid line square sur-
rounding request recipient 120A). The intelligent commu-
nication platform leverages a variety of information about
the request format, the request content, the request initiator
105, the intended request recipient 135, collaboration circle
profile data, as well as information included in one or more
aggregated data sources to predictively determine an appro-
priate request facilitator 140 and corresponding request
notification 130 when an intended recipient 135 is not
available to receive a communication request from the
request initiator 105. In this way, the intelligent communi-
cation platform may intelligently resolve communication
requests to improve the overall communication experience
between communication request initiators 105 and request
recipients 120.

FIG. 2 is a block diagram architecture 200 illustrating an
example server 115 similar to the architecture 100 of FIG. 1,
according to certain aspects of the disclosure. The architec-
ture 200 also includes a client computing device 205 with
which request initiators 105 shown in FIG. 1 may transmit
a plurality of communication requests, according to certain
aspects of the disclosure. Similarly, the client device 205
may also include computing devices or systems with which
request recipients 120 may receive request notifications 130
and/or communication resolutions.



US RE50,388 E

11

The architecture 200 includes a client 205, as well as the
network 110, and the server 115 from the architecture 100 of
FIG. 1. The client 205 and the server 115 are connected over
the network 110 via respective communications modules
216 and 224. The communications modules 216 and 224 are
configured to interface with the network 110 to send and
receive information, such as data, requests, responses, and
commands to other devices on the network. The communi-
cations modules 216 and 224 can be, for example, modems
or Ethernet cards.

Client device 205, to which the server 115 is connected
over the network 110, can be for example, desktop comput-
ers, mobile computers, tablet computers (e.g., including
e-book readers), mobile devices (e.g., a smartphone or
PDA), wearable computing devices (e.g., a smart watch or
a system of sensors that may be worn on the body), or any
other devices having appropriate processor, memory, and
communications capabilities. The client 205 includes a
processor 210, a communications module 216, and a
memory 218. The memory 218 includes an application 220.
For example, the application 220 may include a web
browser, an email application, an instant messaging appli-
cation, a word processing application, a meeting manage-
ment or calendaring application, an audio recording appli-
cation, a video teleconferencing application, a voice-over-
internet protocol (VoIP) phone, or a private branch exchange
(PBX) phone system. Application 220 may include, but is
not limited to, any application used in an organization to
generate spoken or non-spoken communication requests. In
this way, communication request initiators, such as initiators
105 shown in FIG. 1, may generate communication requests
using the client device 205 for transmission over the net-
work 110 to be processed by the server 115. The client 205
also includes an input device 214, such as a keyboard,
telephone, camera, microphone, or mouse, and an output
device 212, such as a display. The processor 210 of the client
205 is configured to execute instructions, such as instruc-
tions physically coded into the processor 210, instructions
received from software in memory 218, or a combination of
both. For example, the processor 210 of the client 205
executes instructions to transmit communication content
generated or received at the client device to server 115 for
distributing communication requests based on collaboration
circle membership data using machine learning.

The network 110 can include, for example, any one or
more of a private branch exchange system (PBX), a public
switched telephone network (PSTN), a personal area net-
work (PAN), a local area network (LAN), a campus area
network (CAN), a metropolitan area network (MAN), a
wide area network (WAN), a broadband network (BBN), the
Internet, and the like. Further, the network 110 can include,
but is not limited to, any one or more of the following
network topologies, including a bus network, a star network,
a ring network, a mesh network, a star-bus network, tree or
hierarchical network, and the like.

The server 115 can be any device having an appropriate
processor, memory, and communications capability for host-
ing a machine learning process. In certain aspects, one or
more of the servers 115 can be located on-premises with
client 205, or the server 115 may be located remotely from
client 205, for example in a cloud computing facility or
remote data center. In certain aspects, one or more of the
servers 115 can be a cloud computing server of an infra-
structure-as-a-service (laaS) and be able to support a plat-
form-as-a-service (PaaS) and software-as-a-service (SaaS)
services.
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The server 115 includes a processor 222, a communica-
tions module 224, and a memory 226 that includes one or
more machine readable storage mediums containing pro-
gram instructions for causing a computer to distribute com-
munication requests based on collaboration circle member-
ship data using machine learning. The processor 222 of the
server 115 is configured to execute instructions, such as
instructions physically coded into the processor 222, instruc-
tions received from software in memory 226, or a combi-
nation of both. For example, the processor 222 of the server
115 executes instructions to distribute communication
requests based on a communication request resolution gen-
erated using collaboration circle membership data in a
machine learning process configured in the memory 226.

As further shown in FIG. 2, the server 115 also includes
a memory 226 configured with one or more data content
and/or data processing modules to receive and process
communication requests. The data content or data process-
ing modules configured in memory 226 influence how a
communication request from a request initiator 105 is deliv-
ered to an intended recipient 120 (or a determined request
facilitator). The memory 226 includes a request queue 228,
an initiator data module 230, and a customer relationship
management (CRM) module 232. The memory 226 also
includes a recipient data module 234, a history module 236,
and a policy module 238. The memory 226 also includes a
model training module 240 and a plurality of prediction
models 242. The data content or data processing modules
shown within memory 226 may be integrated to form one or
more aggregated data sources that may be utilized in one or
more machine learning processes for the purpose of intelli-
gently distributing communication requests. Additionally, or
alternatively, the memory 226 may include fewer, different,
or additional data content or data processing modules, not
shown in FIG. 2, which may be utilized in the machine
learning process to distribute communication requests.

The memory 226 includes a request queue 228 to receive
and store the plurality of incoming communication requests
generated by client 205. The request queue 226 may provide
a virtual holding function to delay the delivery of the
communication request to the server 115 until further pro-
cessing of the communication request is performed utilizing
one or more of the data modules also configured in memory
226. For example, a communication request received in the
request queue 228 may be evaluated to identify the request
initiator 105 and demographic data that is associated with
the request initiator 105. In addition, a communication
request received in the request queue 228 may be evaluated
to determine the request recipient 120 and demographic data
related to the request recipient 120. The identity of the
request initiator 105, the request recipient 120, and their
corresponding, respective, demographic data will be lever-
aged to predict a resolution to a received communication
request using one or more predictive models. In some
implementations, the memory 226 may not include the
request queue 228, as shown by the dashed lined request
queue 228 in the memory 226. In these implementations, the
request queue 228 and/or the functionality it performs may
be configured within the processor 222. Additionally, or
alternatively, the request queue 228 and/or the functionality
it performs may also be configured in the server 115.

The memory 226 also includes an initiator data module
230. The initiator data module 230 includes data identifying
any request initiator who has previously initiated a commu-
nication request into the intelligent communication plat-
form. For example, a first level analysis will determine if the
request initiator 105 is known to the intelligent communi-
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cation platform, followed by determining if the request
initiator 105 is known to the intended request recipient 120.
If the request initiator 105 is not known to the platform or
the intended recipient, the intelligent communication plat-
form will determine if the request initiator 105 is known to
the rest of the company. For example, by analyzing aggre-
gated call history data, it can be determined how past
communication requests from a particular request initiator
105 (defined by phone number) have been distributed over
time.

The initiator data module 230 may also include data
identifying a particular request initiator 105 as a member of
organization known to the intelligent communication plat-
form even though the particular request recipient 105 is not
known to the platform. For example, the platform may
determine how best to distribute a communication request
received from an unknown request initiator 105 based on
how communication requests received from other members
of the same organization were distributed.

The initiator data module 230 may include data identify-
ing the request initiator 105 as someone internal or external
to an organization in which the intelligent communication
platform is configured. In some implementations, the initia-
tor data module 230 may integrate data from other SaaS
applications or from public sources that may be used to
identify the request initiator 105. For example, the initiator
data module 230 may include data from social media
applications or social networks, such as LinkedIn™, Face-
book™, or Twitter™, The data from social media sources
may also include related information such as the number of
connections, social status, number of followers, and/or the
number of posts made by request initiator 105 in the past. A
request initiator 105 with a large number of connections,
followers, or posts in social media may be ranked or
categorized as an “influencer” such that communication
requests from the “influencer” request initiator 105 may be
handled differently than a request initiator 105 with a smaller
or less influential network. In some implementations, the
initiator data module 230 may include an identify graph
including a plurality of nodes for known individuals. In
some implementations, the initiator data module 230 may
include data identifying the request initiator 105 as a regis-
tered user of a third party cloud application. A request
recipient may have specific preferences set for the platform
to process communications requests received from the third
party application on behalf of the request initiator 105. The
preferences may define the type or format of communication
requests to receive as well as how to forward the commu-
nication requests. For example, the request recipient may
have preferences set to receive only text messages from the
third party application on behalf of the request initiator 105
and to forward the text messages to the third party applica-
tion to be displayed as a communication request received via
the platform where the request recipient can respond accord-
ingly in the third party application.

The initiator data module 230 may also include data from
or be integrated with a customer support system. A customer
support system, also known as a support ticketing platform,
includes data related to customer support services that are
provided to a particular individual in regard to a product for
which they are seeking assistance. For example, the initiator
data module 230 may include customer support data such as
the number of pending support requests (or tickets) that were
opened or generated by the request initiator 105. In addition,
the initiator data module 230 may include customer support
data such as the resolution rate of past requests (or tickets).
The customer support data may also identify which cus-
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tomer support representative has taken calls from the request
initiator 105 in the past, which customer support represen-
tative has been most successful to resolve the request
initiator 105°s reported problems, or which customer sup-
port representative does adequately resolve the problems
reported by the request initiator 105.

The initiator data module 230 may also include data from
or be integrated with a caller identification name (CNAM) or
public caller identification system. For example, the initiator
data module 230 may also include data stored in publicly
available phone directories (e.g., “yellow pages™).

The memory 226 also includes a customer relationship
management (CRM) module 232. The CRM module 232
may include data from or be integrated with a CRM tool.
CRM tools allow a company or organization to manage their
interaction with current and potential customers by using
data analysis about the customers’ history to guide business
relationships with customers. For example, the CRM mod-
ule 232 may include data about the size of the company for
which a request initiator 105 is employed, data about how
may sales opportunities or deals are pending, and/or data
about past interactions, for example who within the com-
pany has taken calls from the request initiator 105 in the
past.

The memory 226 also includes a recipient data module
234. The recipient data module 234 may include data
identifying the request recipient 120 to whom a request
initiator 105 is requesting to communicate with. Data
included within the recipient data module 234 may also be
used to determine if the request initiator 105 is an internal
member of the organization in which the intelligent com-
munication platform is configured in order to identify the
request initiator 105 (e.g., the request initiator 105 is a
member of the same organization as the request recipient
120). The data included in the recipient data module 234
may include formal and informally structured data. Formally
structured data may include data defined by a company’s
organizational structure and be relatively static. For
example, formally structured data may include active direc-
tory databases or listings, as well as data from human
resources software, such as Workday™. The formally struc-
tured data may also include data that is manually entered
into an employee management user-interface that is part of
the intelligent communication platform or data that is auto-
matically pulled from other identity software tools used in
the company.

The recipient data module 234 may also include infor-
mally structured data, such as data defined by voluntary
memberships to collaboration circles. The informally struc-
tured data can be more dynamic in nature. Collaboration
circles may be defined based on either formal or informal
relationships. For example, a collaboration circle may be
formally defined to include a business unit executive and the
resources reporting to the executive. Additionally, or alter-
natively, a collaboration circle may be informally defined to
include members of a project team comprised of members
from different business units within the organization. Col-
laboration circles may be created to enable efficient com-
munication among members of the circle. For example,
communication methods such as instant messaging, voice
and/or video calling, virtual or video collaboration sessions,
note sharing, and meeting scheduling may be conducted in
a more efficient manner because of the preferences that are
shared between members of the collaboration circle speci-
fying how each member wishes to receive communication
requests.
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The memory 226 also includes a history module 236. The
history module 236 includes historical data associated with
how a request initiator 105 has interacted with the intelligent
communication platform in the past and provides a second
level of analysis to the analysis performed in regard to the
initiator data module 230 described above. The history
module 236 includes historical data describing the past
methods that were employed to distribute communication
requests from the request initiator 105 to a specific request
recipient 120, to a previously determined request facilitator,
and/or to other recipients throughout the company or orga-
nization. The history module 236 enables historical data
about how past communication requests were distributed to
be leveraged in live decision making for newly received
communication requests. The history module 236 data is
utilized in the second level of analysis to evaluate historical
patterns for different communication modes and/or channels
that may have been used in the past in regard to a particular
request initiator 105. The history module 236 data will be
weighted based on frequency and recency and used in new
or live determinations of how to distribute a communication
request from a particular request initiator 105 in the machine
learning process. The history module data 236 may include
call history data, such as the participants in the communi-
cation request and resolution, the timestamps for any call
received from a request initiator 105, as well as what actions
were taken in regard to a particular initiator 105 (e.g., calls
initiated, answered, sent to voice mail, declined, and for-
warded). In addition, the history module 236 data may also
include chat, instant message, or text message history data
such as the participants, the volume of messages, and time
stamps of the messages. The history module data 236 may
also include meeting history data such as the meeting
participants, the volume of meetings that have occurred in
the past, time stamps for the meetings occurring in the past,
and meeting notes. The history module data 236 may further
include data regarding voice notes, such as voice mail or any
other form of audio notes associated with the particular
request initiator 105. The voice note data may include the
participants, the volume of voice notes that have occurred in
the past, as well as the time stamps for each past voice note.

The data stored in the history module 236 may be utilized
in conjunction with live data to predict how to resolve and
distribute the communication request received from a par-
ticular request initiator 105. For example, the live data may
include presence or availability status data associated with
an intended recipient 135. The live data may also include a
preferred communication mode for the intended recipient
135, as well as the specific time in which a communication
request is received.

An additional data source, not shown in FIG. 2, which
may also be configured in the memory 226 of server 115, is
the customer health data module. The customer health data
module would include data measuring the health or viability
of the customer. For example, the customer health data
module may include new product sales scores. The machine
learning process used in the intelligent communication plat-
form may be trained to distribute communication requests
based on positive or negative new product sales data. In
addition, the customer health data module may include data
associated with the likelihood of product renewal or the
recency of renewal. The customer health data module may
also include data corresponding to the tone or perceived
satisfaction of the request initiator 105 in a past phone call.
The tone or perceived satisfaction data may be manually
entered from call notes, managerial feedback, or call sum-
mary codes. In addition, the tone or perceived satisfaction
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data may also be automatically derived from voice data
analysis tools that evaluate the voice recording of a call and
grade the caller’s (e.g., the request initiator 105’s) tone or
perceived satisfaction based on the language used by the
caller, the tone of the caller’s voice, and the level of
interaction between the caller and the recipient. In this way,
calls can be flagged as “healthy” or “un-healthy” in order to
be flagged for follow-up escalation or training purposes. For
example, if a particular request initiator 105 has a history of
poor or un-healthy calls with a particular organization, for
example a company’s customer support team, the intelligent
communication platform may be trained to distribute a
future incoming communication request from the particular
request initiator 105 in a rapid manner to recipients with the
best customer engagement skills or ratings.

As further shown in FIG. 2, the memory 226 may also
include a policy module 238. The policy module 238 may
include one or more policies associated with how commu-
nication requests may be distributed within an organization.
The policy module 238 may include policies, implemented
as conditional if-then rules that are associated with a request
initiator 105, an intended recipient 135, or a designated
recipient 140. Additionally, the policy module 238 may
include policies for generating communication request reso-
Iutions and distributing communication requests. For
example, the policy module 238 may include policies for
distributing communication requests based on whether or
not a request initiator 105 is internal or external to an
organization, whether or not a communication request is
received from a known phone number, whether a commu-
nication request is directed to a specific individual recipient
or a business unit, and/or whether or not the individual or the
business unit is busy or otherwise unavailable. Additionally,
or alternatively, the policy module 238 may include policies
such as the date or time of day a communication request was
received, whether the call is directly placed to a request
recipient or whether the call is from a queue associated with
a department’s main number. In some implementations, the
policy module 238 may also include policies defined based
on whether or not the communication request is associated
with a phone number that has called identification (e.g.,
caller ID) or if the caller ID is blocked or otherwise
unavailable. In some implementations, the policy module
238 may also include policies defined based on whether the
call is coming from another user of the intelligent commu-
nication platform or from a guest user of the platform. For
example, a guest user may include a user who is outside of
the organization employing the intelligent communication
platform, yet is a user with whom the request recipient
interacts or collaborates with frequently. In this example, a
user may become a guest user of the platform and a member
of a particular collaboration circle in order to share collabo-
ration experiences with other platform users. The platform
may then allow the guest user to, for example, share instant
messages, start or participate video collaboration sessions,
or share screens with other users in the platform. The
platform and the policies associated with a guest user may
be configured to prioritize guest user communication expe-
riences higher than other users in the platform.

The policies included in the policy module 238 may
prescribe distribution methods for the communication
request so that the communication request resolution gen-
erated as a result of the machine learning process is directed
to an appropriate request facilitator 140 in the event an
intended request recipient 135 is unavailable. The policies
may determine the appropriate request facilitator 140 and
determine the appropriate request notification 130 based on
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collaboration circle membership data defined in one or more
collaboration circle profiles associated with the intended
request recipient 135.

As shown in FIG. 2, the memory 226 also includes a
model training module 240. The model training module 240
functions in a machine learning process to receive data as
training input and processes the data to train one or more
training models. The model training system 240 may include
a feature selector, a model trainer, and one or more training
models. In some implementations, the training models that
are generated and output as a result of the machine learning
process are configured on server 115 as standalone compo-
nents on server 115. For example, the trained prediction
models 242 are configured on server 115 to process data and
output a communication request resolution for a received
communication request from a request initiator 105. In some
implementations, the trained prediction models 242 are
stored in memory 226 on server 115.

The model training module 240 is configured to imple-
ment a machine learning process which will receive data as
training input and generate a training model that can be
subsequently used to predict and generate a communication
request resolution. The components of the machine learning
process operate to receive data as training input, select
unique subsets of features within the data, use a machine
learning algorithm to train a model based on the subset of
features in the training input, and generate a training model
that may be output and used for future predictions based on
a variety of received data.

The feature selector included in the model training mod-
ule 240 operates in the machine learning process to receive
data and select a subset of features from the data which will
be provided as training inputs to a machine learning algo-
rithm. In some implementations, the feature selector may
select a subset of features as data from one or more of the
modules 230, 232, 234, 236, and/or 238, such that the
machine learning algorithm will be trained to predict and
generate a communication request resolution based on the
selected subset of features. For example, the feature selector
may select data associated with an individual user type (e.g.,
a request initiator or a request recipient) as features to be
provided as training inputs to the machine learning algo-
rithm. Additionally, or alternatively, the feature selector may
select data associated with a specific property of an indi-
vidual user, such as the user’s availability status or mem-
bership in one or more collaboration circles. For example, a
user property may be defined in a tag that is associated with
any user to identify and associate the user with a particular
group corresponding to the tag. A tag may be used to identify
members of a team, such as a product management team, for
which a collaboration circle may be formed.

During the machine learning process, the feature selector
provides the selected subset of features to a model trainer as
inputs to a machine learning algorithm to generate one or
more training models. A wide variety of machine learning
algorithms may be selected for use, including algorithms
such as support vector regression, ordinary least squares
regression (OLSR), linear regression, logistic regression,
stepwise regression, multivariate adaptive regression splines
(MARS), locally estimated scatterplot smoothing (LOESS),
ordinal regression, Poisson regression, fast forest quantile
regression, Bayesian linear regression, neural network
regression, decision forest regression, boosted decision tree
regression, artificial neural networks (ANN), Bayesian sta-
tistics, case-based reasoning, Gaussian process regression,
inductive logic programming, learning automata, learning
vector quantization, informal fuzzy networks, conditional
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random fields, genetic algorithms (GA), Information
Theory, support vector machine (SVM), Averaged One-
Dependence Estimators (AODE), Group method of data
handling (GMDH), instance-based learning, lazy learning,
and Maximum Information Spanning Trees (MIST).

The model trainer evaluates the machine learning algo-
rithm’s prediction performance based on patterns in the
received subset of features processed as training inputs and
generates one or more new prediction models 242. The
prediction models, e.g., trained communication request reso-
Iution prediction models 242, are then capable of receiving
communication request data from a request initiator 105
outside of the machine learning process in which they were
trained and generated to output a communication request
resolution to an appropriate request facilitator 140 for a
given received communication request.

As shown in FIG. 2, the memory 226 includes a plurality
of prediction models 242. Each model, of the plurality of
prediction models 242, generated as a result of performing
the machine learning process, may receive communication
request data and process the communication request data to
generate and output a predicted communication request
resolution to the processor 222. For example, the trained
prediction models 242 that were produced in the machine
learning process may subsequently be included in an artifi-
cial intelligence system or application configured to receive
communication request data as prediction inputs, and pro-
cess the data to output communication request resolutions,
including request notifications 130. In some implementa-
tions, the processor 222 may store the predicted communi-
cation request resolutions output from the trained prediction
model 242 in memory 226. In other implementations, the
outputted communication request resolutions may be for-
warded to communications module 224 for transmission to
the client 205 via network 110. Once received by the client
205, the outputted communication resolutions and request
notifications 130 may be transmitted to output device 212,
such as a monitor, printer, portable hard drive, or other
storage device.

The techniques described herein may be implemented as
method(s) that are performed by physical computing
device(s); as one or more non-transitory computer-readable
storage media storing instructions which, when executed by
computing device(s), cause performance of the method(s);
or, as physical computing device(s) that are specially con-
figured with a combination of hardware and software that
causes performance of the method(s).

FIG. 3 is a diagram that illustrates a plurality of collabo-
ration circle profiles for use in distributing communication
requests using machine learning, according to certain
aspects of the disclosure. The collaboration profiles 305-320
shown in FIG. 3 are associated with the request recipients
120A-D, respectively. The collaboration circle profile 325 is
associated with collaboration circle 125B and illustrates a
collaboration circle profile for a business unit or team such
as a customer suppotrt team.

As shown in FIG. 3, collaboration circle profile 305
includes a plurality of data associated with request recipient
120A of FIG. 1. For example, viewed from top to bottom,
the collaboration circle profile 305 includes information
describing the location of request recipient 120 such as office
building, office floor, and office or desk number. The col-
laboration circle profile 305 further includes information
describing the organization(s) within the company that
request recipient 120A is a member of. For example, request
recipient 120A is a member of the Product Management
team and the Sales team. The collaboration circle profile 305
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further includes information describing position and level of
request recipient 120A. The collaboration circle profile 305
further includes information describing whether or not
request recipient 120A has an administrative role or setting.
The collaboration circle profile 305 further includes infor-
mation describing request recipient 120A’s presence or
availability status to be applied to communication requests
received from external contacts. For example, as configured
in collaboration circle profile 305, request recipient 120A’s
external availability status will be applied as public in the
platform for all communication requests where request
recipient 120A is the intended recipient. Thus, if a commu-
nication request from an external contact intended for
request recipient 120 is received, the presence or availability
status of request recipient 120A will be made public in the
platform. In some implementations, a user’s individual
availability status may be set to public, however based on a
policy applied by the platform for a particular communica-
tion request associated with the user, the users availability
would not be made public to others within the organization.

The collaboration circle profile 305 further includes infor-
mation describing request recipient 120A’s membership in
one or more business units or project teams for which one or
more collaboration circles may be created. For example,
request recipient 120A is a member of the Product Manage-
ment (PM) team and a collaboration circle 125A has been
created for members of that team. Similarly, request recipi-
ent 120A is also a member of the Sales team and a collabo-
ration circle 125C has been established for that team. As
further shown in collaboration circle profile 305, the col-
laboration circle membership data also describes request
recipient 120A’s individual contact information, such as the
number associated with their office phone line and the
number associated with a cellular or mobile phone. The
collaboration circle membership data also identifies the
recipient’s presence or availability status settings for com-
munication requests received from internal and external
contacts, as well as the times of day that the presence or
availability status settings should be applied. For example,
as shown in collaboration circle profile 305, as Senior
Product Manager and a member of the Product Management
collaboration circle 125A, request recipient 120A has set
their presence or availability status to be public for com-
munication requests received between the hours of 9 am and
5 pm from internal contacts. For communication requests
received from external contacts between the hours of 5 pm
and 9 am, request recipient 120A’s presence or availability
status will be private. As further shown in collaboration
circle 305, request recipient 120A is also a member of the
Sales team and included in the collaboration circle 125C
with recipients 120B and 120C, who are also members of the
Sales team and thus included in the Sales team collaboration
circle 125C. For any communication requests intended to
the Sales team, request recipient 120A’s presence or avail-
ability status setting will be made public to all 24 hours a
day, 7 days a week (e.g., 24/7), so that request recipient
120A can receive Sales communication requests any time. In
some implementations, the availability status settings asso-
ciated with various times of day can be leveraged in the
platform to determine how best to distribute or resolve a
communication request. For example, the platform may
determine a particular distribution method for a user
between 9 am and 5 pm so that received communication
requests reach the user in the most efficient manner possible
during the business day. While, during the hours of 5 pm and
9 am, the platform may determine, based on the user’s
availability status settings, that communication requests
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should be placed on hold or otherwise distributed in a
non-intrusive format such as an email or instant message
instead of a phone call.

The collaboration circle profile data may also include
information identifying and describing other request recipi-
ents 120 who are in the same business unit (not shown) and
who are similarly associated with the same collaboration
circle corresponding to the business unit. In some imple-
mentations, the availability status of a request recipient is
determined based on collaboration circle profile data for a
collaboration circle in which the request initiator or the
request facilitator and the request recipient are both mem-
bers. In some implementations, the availability status of the
request recipient is determined based on collaboration circle
profile data associated with a collaboration circle which
includes the request recipient as the only member. In some
implementations, the availability status of a request recipient
is determined based on one or more predictive models
derived from the machine learning process.

As further shown in FIG. 3, collaboration circle profile
310 includes a plurality of data associated with request
recipient 120B of FIG. 1. Request recipient 120B is a
member of the same collaboration circles 125A and 125C as
request recipient 120A. The collaboration circle profile 310
associated with request recipient 120B includes collabora-
tion circle membership data and settings that are similar, but
not identical, to the data and settings of request recipient
120A as described above. Similarly, collaboration circle
profiles 315 and 320 are associated with request recipients
120C and 120D, respectively, and also include collaboration
circle membership data and settings that are similar, but not
identical to the data and settings of the other request recipi-
ents 120.

As further shown in FIG. 3, collaboration circle profile
325 includes a plurality of data associated with collaboration
circle 125B of FIG. 1. The collaboration circle profile 325 is
associated with the “Support team” and includes data and
settings pertaining to communication requests intended for
the Support team. As seen in collaboration circle profile 325,
the Support team availability status is configured as public
to all. The administrator within the Support team is identi-
fied as request recipient 120D. The members of the Support
team are also identified along with additional information
describing the Support team member position and level. In
this way, the intelligent communication platform may iden-
tify members of the collaboration circle who share control of
incoming communication requests.

The collaboration circle profile data and settings for an
individual recipient may be auto-generated by the intelligent
communication platform based on settings associated with
the collaboration circle corresponding to a particular busi-
ness unit. For example, when new members join a business
unit, the collaboration circle profile data may be refreshed to
update the information identifying the new members of the
business unit as added collaboration circle members. In
some implementations, the availability status setting may
include an “apply all” function allowing an individual
request recipient to apply a certain presence or availability
setting to communication requests received from all (e.g.,
internal and external) request initiators 105. In some imple-
mentations, individual collaboration circle profile settings
may override auto-generated collaboration circle profile
settings for a business unit, such as those described in
relation to collaboration circle profile 325.
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FIG. 4 is a diagram 400, illustrating a distribution of
communication requests based on collaboration circle mem-
bership data using machine learning, according to certain
aspects of the disclosure.

As shown in FIG. 4, a variety of communication requests
may be generated by a plurality of request initiators 105A-E.
For example, as shown in diagram 400, a communication
request may include a video collaboration session generated
by request initiator 105A, a text message generated by
request initiator 105B, a video call generated by request
initiator 105C, an audio note generated by request initiator
105D, and a push notification generated by request initiator
105E. Each request initiator 105 may generate a communi-
cation request from a client device or client computing
system, such as the client computing device 205 shown and
described in relation to FIG. 2. The communication requests
are intended for one or more request recipients 120 shown
in a dashed line box surrounding request recipients 120A-D.
The generated communication requests 405 are transmitted
to network 110 and received by the server 115. The server
115 is configured with memory 226, which includes aggre-
gated data sources 410, a request queue 228, and a plurality
of prediction models 242. The aggregated data sources 410
include multiple data content or data processing modules to
receive and process communications requests 405. The data
content and/or data processing modules shown as aggre-
gated data sources 410 correspond to those described in
relation to FIG. 2. The memory 226 also includes a request
queue 228 and one or more prediction models 242. Simi-
larly, the request queue 228 and the prediction models 242
correspond to those described in relation to FIG. 2.

The communication requests 405 are received by the
server 115 and stored in the request queue 228. The request
queue 228 may act as a virtual queue or apply a virtual
holding function to the received communication requests
405. In some implementations, the request queue 228 is a
dedicated server or other non-virtual computing device
configured to receive and store communication requests 405.
The request queue 228 may be configured to perform
analysis and processing of the received communication
requests 405 in order to generate a communication resolu-
tion for each received communication request based on one
or more data content and/or data processing modules
included in the aggregated data sources 410. For example,
upon receiving a communication request 405, the request
queue 228 may perform processing on the communication
request to identify the request initiator 105 and the recipient
120. Additional processing performed on the communica-
tion requests 405 received in the request queue 228 may also
include identifying the request initiator 105 using data
configured in the CRM module 232. The aggregated data
sources 410 may also include live or historical communi-
cation pattern data associated with a customer relationship
management tool data source, a social network data source,
a support ticketing platform data source, a customer support
data source, a call history data source, a chat history data
source, a calendar data source, a voicemail data source, or a
caller ID name database. In some implementations, the
received communication requests 405 may be processed
utilizing data included in the policy module 238 to deter-
mine any specific rules or policies that should be applied to
the communication request based on the identity of the
request initiator 105 and/or the request recipient 120.

The received communication requests 405 are further
processed utilizing one or a plurality of prediction models
242. Each prediction model of the plurality of prediction
models 242 is configured to receive a communication
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request 405 from a request initiator 105 and generate a
communication request resolution 415 including a request
facilitator from among the request recipients 120 and a
request notification 130. The prediction models 242 generate
the communication request resolution 415 based on the
collaboration circle profile data identifying the availability
status of the intended request recipient 120 and request
facilitators within the same collaboration circle 125 as the
intended request recipient 120 who are available to receive
the communication request 405 when the intended request
recipient 120 is unavailable to receive the communication
request 405. The prediction models 242 have been trained in
a machine learning process to generate a communication
resolution 415 including a request facilitator and request
notification 130. The server 115 distributes the communica-
tion request resolution to the predicted request facilitator
using the request notification 130 predicated by the one or
more prediction models 242.

For example, referring further to FIG. 4, assume that a
communication request 405 is received from request initia-
tor 105C. The communication request 405 from request
initiator 105C is a video call (e.g., as shown by a video
camera icon). Initiator 105C is directing the video call
communication request to request recipient 120B. For
example, initiator 105C is a vendor attempting to contact a
Sales team account representative, request recipient 120B
(e.g., intended recipient 420), to discuss participating in an
upcoming tradeshow. Request recipient 120B, the intended
recipient 420, is a member of the Sales team and included in
the collaboration circle 125C that has been created to
manage communications associated with the Sales team.
Fellow sales team members, request recipients 120A and
120C, are also members of the Sales team and are also
members of the collaboration circle 125C. Based on histori-
cal communication patterns and/or notification preferences
of the request recipients 120, the plurality of predictive
models 242 may determine one or more request notifications
130 that should be distributed to request recipients 120 when
video call communication requests are received from request
initiator 105C. For example, a variety of request notifica-
tions 130 may be distributed to request recipients 120 based
on historical communication patterns between request
recipients 120 and request initiator 105C or based on request
recipients 120 notification preferences. Request recipient
120A has historically chosen to receive a video collaboration
session notification request 130A in response to a video call
communication request from request initiator 105C. In some
implementations, request recipient 120A may have a noti-
fication preference configured within their collaboration
circle profile to define the request notification 130 that
should be provided in response to a communication request
received from request initiator 105C or directed to the Sales
team. For example, request recipient 120B has a notification
preference to receive a meeting invitation request notifica-
tion 130B in response to a video call communication request
from request initiator 105C. Request recipient 120C has
historically sent video call communication requests from
initiator 105C to voicemail and has a notification preference
setting configured to provide an audio note of the voicemail
as the request notification 130C. In some implementations,
the request notifications 130 may be defined in collaboration
circle profile data associated with the individual request
recipient 120 or the Sales team business unit.

The plurality of predictive models 242 may further deter-
mine a request facilitator 425 associated with the commu-
nication request resolution based on the availability status or
presence of request recipients 120 who are also members of
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the collaboration circle 125. In some implementations, the
predictive models 242 may determine a request facilitator
425 based on the availability status of request recipient 120
as a member of their own collaboration circle 125. The
availability status or presence for request recipients 120 may
be defined in collaboration circle profile data described in
relation to FIG. 3. For example, upon receiving a video call
communication request from request initiator 105C, the
server 115 may leverage availability status or presence data
included in the aggregated data sources 410 and provide the
availability status information as inputs to the prediction
models 242 in order to determine the appropriate recipient
120 for the communication request received from request
initiator 105C. As shown in FIG. 4, the solid-line circle
surrounding request recipient 120B indicates that request
recipient 120B is the intended request recipient 420 for the
video call received from request initiator 105C. However,
request recipient 120B is unavailable to receive the video
call. Request recipient 120C is also a member of the Sales
team and collaboration circle 125C, and is also unavailable
to take the video call from request initiator 105C. Request
recipient 120A, who is also a member of collaboration circle
125C, is available to receive the video call from request
initiator 105C. The predictive models 242 generate a com-
munication request resolution identifying request recipient
120A (as indicated by the solid line square surrounding
request recipient 120A) as the request facilitator 425 to
receive the video call from request initiator 105C that was
originally directed to request recipient 120B as the intended
request recipient 420. The server 115 generates a video
collaboration session notification message 130A that is
forwarded to request recipient 120A to implement the com-
munication request resolution 415 that was predicted by one
or more of the prediction models 242.

FIG. 5 is a block diagram illustrating an example machine
learning architecture 500 for generating communication
request resolutions, according to certain aspects of the
disclosure. The client 205 and server 115 shown in FIG. 5§
correspond the client 205 and server 115 described in
relation to FIG. 2. In addition, the data content and/or data
processing modules shown in FIG. 5 that are configured
within memory 226 of server 115 also correspond to the data
content and/or data processing modules shown and
described in relation to FIG. 2.

As shown in FIG. 5, client 205 may generate a telephone
call as a communication request 505 from request initiator
105A. The communication request 505 is received by the
server 115 and stored in the request queue 228. The request
queue 228 may receive data inputs 510 from aggregated data
sources 515 and perform processing to determine the iden-
tity of the request initiator 105, the identity of the request
recipient 120, and/or what policies or rules may be applied
to the received communication request 505 in order to
predictively determine a communication request resolution.
Updated communication requests are then analyzed in one
or more contexts by the plurality of prediction models 242,
wherein each model leads to its own context-specific pre-
diction of a communication request resolution. For example,
updated communication requests 520 are analyzed using a
user-specific prediction model (e.g., labeled “User Model”)
to evaluate how the intended recipient 120 behaved or
communicated in the past in regards to phone calls and/or to
communication requests of any kind from request initiator
105A. The communication request resolution that is gener-
ated as a result of the user-specific analysis is output 530 as
“Resolution A.” Similarly, updated communication requests
525 are analyzed using a company-specific model (e.g.,
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labeled “Company Model”) to evaluate how others in the
company or organization have behaved or communicated in
the past in regard to phone calls and/or to communication
requests of any kind from request initiator 105A. The
communication request resolution that is generated as a
result of the company-specific analysis is output 535 as
“Resolution B.” Analyzing each received communication
request using a plurality of models may help reduce bias in
the generated communication request resolutions. The two
outputs, Resolution A and Resolution B, may then be
collectively analyzed 540 and weighted values may be
applied to determine a final predicted communication
request resolution, e.g., Resolution C. For example, as
shown in FIG. 5, Resolution A, the communication request
resolution associated with user-specific models, will receive
three times (e.g., 3x) greater priority in determining the final
resolution, e.g., Resolution C, than Resolution B (e.g., 1x)
that is associated with company-specific models. In some
implementations, recency and frequency of interaction with
a communication request initiator will be important weight-
ing factors that are applied in the predictive models 242. In
some implementations, the values of the weighting factors
applied to predicted outcomes of one or more of the pre-
diction models 242 may vary and be user-defined based on
the priority given to one predictive model over another in the
determination of a final communication request resolution.
In some implementations, the final resolution, e.g., Resolu-
tion C, may be forwarded 545 to the history module 236 for
use in the model training aspect of the machine learning
process.

As further shown in FIG. 5, Resolution C has been
determined by one or more predictive models 242 and the
appropriate request notification 550 (e.g., a video collabo-
ration request) is output to client 205 for request recipient
120 A who has been determined as the request facilitator 140.
Based on the action taken by request recipient 120A, data
555 is provided back to the history module 236.

The history module 236 continuously provides historical
data 560 as input to the model training module 240 for use
in training one or more prediction models 242 to generate a
communication request resolution. The historical data 560
can be analyzed in scheduled batches or as a continuous
stream of updated data that is provided to the model training
module 240. In addition, the aggregated data sources 515
may provide annotations to the historical data 560 for use in
training one or more prediction models 242. In some imple-
mentations, the prediction models 242 are derived from a
machine learning process based on the aggregated data
sources 515. The newly trained models may then be
deployed 570 into the plurality of prediction models 242 that
are used to process newly received communication requests
505.

FIG. 6 illustrates an example process for distributing
communication requests based on collaboration circle mem-
bership data using machine learning described in relation to
the example server of FIG. 2.

FIG. 6 illustrates an example process 600 for distributing
communication requests based on collaboration circle mem-
bership data using machine learning using the example
client 205 and server 115 of FIG. 2. While FIG. 6 is
described with reference to FIG. 2, it should be noted that
the process steps of FIG. 6 may be performed by other
systems.

The process 600 begins by proceeding from step 610
where server 115 receives a plurality of communication
requests. The plurality of received communication requests
can be generated by application 220 of client 205 or other-
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wise provided via network 110. Each communication
request, of the plurality of communication requests, may be
received by the intelligent communication platform in a
single instance of time and are time-stamped by the platform
based on the date and time the communication request was
received. In some implementations, the plurality of commu-
nication requests may be received at the same time or as
batches of communication requests that are received at
varying times. Each communication request of the plurality
of communication requests includes a request initiator and a
request recipient. The plurality of communication requests
can include, but is not limited to, telephone calls, email
messages, text messages, video calls, audio notes, video
collaboration sessions, meeting invitations, or push notifi-
cations. The plurality of communication requests can
include spoken and non-spoken content that is generated and
received by request initiators who are members of an
organization (e.g., internal members) or are non-members of
the organization (e.g., external members). The plurality of
communication requests are received and stored in the
request queue 228 in preparation for processing by one or
more prediction models 242.

Next, in step 620, the server 115 processes the plurality of
communication requests using one or more predictive mod-
els derived from at least one machine learning process to
generate a request resolution for each of the plurality of
communication requests. For example, the server 115 may
include a plurality of prediction models 242 capable of
receiving communication requests as input and generating a
communication request resolution for each communication
request. The generated communication request resolution
may identify a request facilitator and include a request
notification based on collaboration circle profile data asso-
ciated with the predicted request facilitator. The prediction
models 242 may be derived from a machine learning process
and include one or more prediction models associated with
the communication patterns of a request recipient. In some
implementations, the prediction models 242 may include
one or more prediction models associated with the commu-
nication patterns of all members of an organization in which
the intelligent communication platform is implemented. In
some implementations, the prediction models 242 may
include one or more prediction models 242 associated with
the communication patterns of all request recipients within
a collaboration circle.

The process ends in step 630 where a communication
request notification is forwarded to a request facilitator to
implement the generated communication request resolution.
The communication request resolution generated by the
prediction models 242 identifies a request facilitator and
includes a request notification that is forwarded to the
request facilitator. Upon taking action in regard to or in
response to the notification message, the request facilitator
implements the communication request resolution and con-
ducts a communication experience with the request initiator
on behalf of an intended request recipient who was other-
wise unavailable. The communication request resolution is
generated based on collaboration circle profile data associ-
ated with the request recipient, the request facilitator, and/or
a business unit collaboration circle that the request recipient,
the request facilitator, and/or the request initiator are mem-
bers of.

FIG. 7 illustrates an example process 700 for generating
a communication request resolution using machine learning
using the example client 205 and server 115 of FIG. 2. While
FIG. 7 is described with reference to FIGS. 2, 3, and 4, it
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should be noted that the process steps of FIG. 7 may be
performed by one or more modules or processing compo-
nents of server 115.

The process 700 begins by proceeding from step 710
where server 115 determines a request initiator and a request
recipient in a communication request received from client
205. The server 115 may store received communication
requests in memory 226, for example in the request queue
228, and perform further processing to identify who sent or
initiated the communication request (e.g., initiator 105) and
who is to receive or be the recipient of the communication
request (e.g., recipient 120). Based on determining the
identity of the request initiator and the request recipient, the
server 115 processes the communication request to deter-
mine how to distribute the communication request using one
or more predictive models 242, so that a communication
request resolution may be generated to facilitate or other-
wise complete the communication interaction between the
request initiator and a request facilitator in the event the
intended request recipient 420 is unavailable.

Next, in step 720, if the server 115 is unable to determine
the request initiator 105 from step 710, the server may
optionally (as shown by the dashed lines of step 720) process
each of the plurality of communication requests to determine
if the request initiator 105 is identifiable in the aggregated
data sources 410 shown in relation to FIG. 4. The server 115
may determine the request initiator 105 using the aggregated
data sources 410 based on the recency or frequency of the
request initiator 105’s interactions with at least one of the
data sources included in the aggregated data sources 410.
For example, server 115 may determine if request initiator
105 is identifiable in a CRM module 232 by evaluating CRM
the last time or last five times in the past month that request
initiator 105 forwarded communication requests to an
account manager within the organization. The one or more
aggregated data sources may include live or historical com-
munication pattern data associated with a CRM tool data
source, a social network data source, a support ticketing
platform data source, a customer support data source, a call
history data source, a chat history data source, a calendar
data source, a voicemail data source, or a caller ID name
database.

As further shown in FIG. 7, in step 730 the server 115
determines an availability status of the request recipient.
Upon determining the request recipient 120, the server 115
may determine an availability status associated with the
identified request recipient 120, e.g., the availability status
of the intended request recipient 420. The availability status
of the intended request recipient 120 may be included in one
or more collaboration circle profiles which are associated
with the request recipient 120. As described in relation to
FIG. 3, a request recipient 120 may be a member of one or
more collaboration circles 125. In addition, a request recipi-
ent 120 may be a member of a collaboration circle 125 such
that the request recipient 120 is the sole or only member of
the collaboration circle 125. As a member of a collaboration
circle 125, the request recipient 120 may be associated with
a collaboration circle profile, such as collaboration circle
profile 305 associated with request recipient 120A. The
collaboration circle profile 305 may include an availability
status or presence for the request recipient 120A in regard to
one or more collaboration circles of which the request
recipient 120A is a member. The availability status may then
be applied in regard to further processing a communication
request for an intended request recipient. In some imple-
mentations, the availability status for the request recipient
120 may be determined based on specific time frames
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identified in one or more of the collaboration circle profiles
associated with the request recipient 120. In some imple-
mentations, the availability status for the request recipient
may be determined based on one or more predictive models
242 derived from a machine learning process.

Next in step 740, in response to determining that a
communication request is received from an internal request
initiator 105 (e.g., within the same organization, business
unit, and/or collaboration circle as an intended request
recipient 120), the server 115 may further (as shown by the
dashed lines of step 740) determine the availability status for
the request recipient based on a collaboration circle profile
for at least one collaboration circle for which the request
initiator 105 or the request facilitator 140 and the request
recipient are both members. For example, if a communica-
tion request is received from Sales team member 105A and
is intended for request recipient 120B, the server 115 may
utilize the availability status or presence data provided in the
collaboration circle profile 310 shown in FIG. 3 and deter-
mine that for internal communication requests, request
recipient 120B’s availability status for internal communica-
tion requests is configured to be public between 9 am and 5
pm.

Next in step 750, the server 115 determines a request
facilitator associated with the request recipient based on the
availability status of the request recipient. Based on the
availability status or presence settings of the request recipi-
ent 120 that are configured in the collaboration circle profile,
the server 115 may determine a request facilitator to receive
a communication request from the request initiator 105
when an intended request recipient 420 is unavailable to
receive the communication request 105. For example, as
shown in FIGS. 3 and 4, recipients 120C and 120D are both
members of the Support team as identified by their mem-
bership in collaboration circle membership 125B and their
respective collaboration circle profiles 315 and 320. A
communication request intended for request recipient 120C
will not be completed because request recipient 120C is
currently unavailable. Request recipient 120D would be
determined as a request facilitator to receive a communica-
tion notification 130 in regard to the communication request
105 because request recipient 120D is also a member of the
Support team and is currently available. In some implemen-
tations, the availability status of the request recipient may be
determined based on collaboration circle profile data for at
least one collaboration circle in which the request recipient
and the request facilitator are both members. In some
implementations, the availability status of the request recipi-
ent may be determined based on collaboration circle profile
data associated with a collaboration circle which includes
the request recipient as the only member.

As further shown in FIG. 7, in step 760 the server 115
determines one or more notification preferences associated
with the request facilitator. Based on determining the request
facilitator in step 750, the server 115 may determine the
notification preferences for the request facilitator. Continu-
ing the example introduced above in regard to step 750, the
server 115 may determine that recipient 120D (e.g., who is
a member of the Support team identified by collaboration
circle 125 and currently has an availability status or presence
of “available™) prefers to receive push notifications (e.g.,
request notification 130D). In some implementations, noti-
fication preferences may be settings or preferences that are
stored in collaboration circle profiles. In some implementa-
tions, notification preferences may be settings or preferences
that are stored in recipient data module 234. In some
implementations, the predictive models 242 may determine
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notification preferences using historical data stored in his-
tory module 234. For example, the historical data may
identify what form of request notification 130 was preferred
by recipient 120 in regard to a communication request
received from request initiator 105. A preferred request
notification may include a request notification 130 that a
request recipient 120 took action on to receive the commu-
nication request and thereby implement the communication
request resolution.

The process ends in step 770, where the server 115
generates a communication request notification 130 to the
request facilitator 425 based on the one or more notification
preferences. The server 115 may generate and forward a
variety of request notifications 130 based on the notification
preferences of the request facilitator. For example, the
request notifications 130 may include one or more of a
telephone call, an email message, a text message, a video
call, an audio note, a video collaboration session, a meeting
invitation, or a push notification. As shown in FIG. 4, the
request facilitator 425 (e.g., request recipient 120A) may
have notification preferences set to receive a video collabo-
ration session 130A as a notification message 130. Upon
receiving the forwarded notification message 130A, the
request facilitator 425 may take action to accept or otherwise
conduct or participate in the video collaboration session
130A and thereby implement the communication request
resolution that was generated by server 115 and completing
the communication experience with the request initiator 105.

FIG. 8 is a block diagram illustrating an example com-
puter system 800 with which the server 110 of FIG. 1 can be
implemented. In certain aspects, the computer system 800
may be implemented using hardware or a combination of
software and hardware, either in a dedicated server, or
integrated into another entity, or distributed across multiple
entities. In some implementations, the computer system 800
may also include one or more computing devices utilized by
Initiators 405 of FIG. 4 to initiate a communication request.
Additionally, or alternatively, in some implementations, the
computer system 800 may also include one or more com-
puting devices utilized by the Recipients 420 of FIG. 4 to
receive a communication request notification 425.

Computer system 800 (e.g., server 110) includes a bus 808
or other communication mechanism for communicating
information, and a processor 802 (e.g., processor 220 of
FIG. 2) coupled with bus 808 for processing information.
According to one aspect, the computer system 800 can be a
cloud computing server of an laaS that is able to support
PaaS and SaaS services. According to one aspect, the
computer system 800 is implemented as one or more spe-
cial-purpose computing devices. The special-purpose com-
puting device may be hard-wired to perform the disclosed
techniques, or may include digital electronic devices such as
one or more application-specific integrated circuits (ASICs)
or field programmable gate arrays (FPGAs) that are persis-
tently programmed to perform the techniques, or may
include one or more general purpose hardware processors
programmed to perform the techniques pursuant to program
instructions in firmware, memory, other storage, or a com-
bination. Such special-purpose computing devices may also
combine custom hard-wired logic, ASICs, or FPGAs with
custom programming to accomplish the techniques. The
special-purpose computing devices may be desktop com-
puter systems, portable computer systems, handheld
devices, networking devices, or any other device that incor-
porates hard-wired and/or program logic to implement the
techniques. By way of example, the computer system 800
may be implemented with one or more processors 802.
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Processor 802 may be a general-purpose microprocessor, a
microcontroller, a Digital Signal Processor (DSP), an ASIC,
an FPGA, a Programmable Logic Device (PLD), a control-
ler, a state machine, gated logic, discrete hardware compo-
nents, or any other suitable entity that can perform calcula-
tions or other manipulations of information.

Computer system 800 can include, in addition to hard-
ware, code that creates an execution environment for the
computer program in question, e.g., code that constitutes
processor firmware, a protocol stack, a database manage-
ment system, an operating system, or a combination of one
or more of them stored in an included memory (e.g.,
memory 804), such as a Random Access Memory (RAM), a
flash memory, a Read Only Memory (ROM), a Program-
mable Read-Only Memory (PROM), an Erasable PROM
(EPROM), registers, a hard disk, a removable disk, a CD-
ROM, a DVD, or any other suitable storage device, coupled
to bus 808 for storing information and instructions to be
executed by processor 802. The processor 802 and the
memory 804 can be supplemented by, or incorporated in,
special purpose logic circuitry. Expansion memory may also
be provided and connected to computer system 800 through
input/output module 810, which may include, for example,
a SIMM (Single In-Line Memory Module) card interface.
Such expansion memory may provide extra storage space
for computer system 800, or may also store applications or
other information for computer system 800. Specifically,
expansion memory may include instructions to carry out or
supplement the processes described above, and may include
secure information also. Thus, for example, expansion
memory may be provided as a security module for computer
system 800, and may be programmed with instructions that
permit secure use of computer system 800. In addition,
secure applications may be provided via the SIMM cards,
along with additional information, such as placing identify-
ing information on the SIMM card in a non-hackable
manner.

The instructions may be stored in the memory 804 and
implemented in one or more computer program products,
e.g., one or more modules of computer program instructions
encoded on a computer readable medium for execution by,
or to control the operation of, the computer system 800, and
according to any method well known to those of skill in the
art, including, but not limited to, computer languages such
as data-oriented languages (e.g., SQL, dBase), system lan-
guages (e.g., C, Objective-C, C++, Assembly), architectural
languages (e.g., Java, NET), and application languages
(e.g., PHP, Ruby, Perl, Python). Instructions may also be
implemented in computer languages such as array lan-
guages, aspect-oriented languages, assembly languages,
authoring languages, command line interface languages,
compiled languages, concurrent languages, curly-bracket
languages, dataflow languages, data-structured languages,
declarative languages, esoteric languages, extension lan-
guages, fourth-generation languages, functional languages,
interactive mode languages, interpreted languages, iterative
languages, list-based languages, little languages, logic-
based languages, machine languages, macro languages,
metaprogramming languages, multi-paradigm languages,
numerical analysis, non-English-based languages, object-
oriented class-based languages, object-oriented prototype-
based languages, off-side rule languages, procedural lan-
guages, reflective languages, rule-based languages, scripting
languages, stack-based languages, synchronous languages,
syntax handling languages, visual languages, wirth lan-
guages, embeddable languages, and xml-based languages.
Memory 804 may also be used for storing temporary vari-
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able or other intermediate information during execution of
instructions to be executed by processor 802.

A computer program as discussed herein does not neces-
sarily correspond to a file in a file system. A program can be
stored in a portion of a file that holds other programs or data
(e.g., one or more scripts stored in a markup language
document), in a single file dedicated to the program in
question, or in multiple coordinated files (e.g., files that store
one or more modules, subprograms, or portions of code). A
computer program can be deployed to be executed on one
computer or on multiple computers that are located at one
site or distributed across multiple sites and interconnected
by a communication network, such as in a cloud-computing
environment. The processes and logic flows described in this
specification can be performed by one or more program-
mable processors executing one or more computer programs
to perform functions by operating on input data and gener-
ating output.

Computer system 800 further includes a data storage
device 806 such as a magnetic disk or optical disk, coupled
to bus 808 for storing information and instructions. Com-
puter system 800 may be coupled via input/output module
810 to various devices (e.g., device 814 or device 816. The
input/output module 810 can be any input/output module.
Example input/output modules 810 include data ports such
as USB ports. In addition, input/output modules 810 may be
provided in communication with processor 802, so as to
enable near area communication of computer system 800
with other devices. The input/output module 802 may pro-
vide, for example, for wired communication in some imple-
mentations, or for wireless communication in other imple-
mentations, and multiple interfaces may also be used. The
input/output module 810 is configured to connect to a
communications module 812. Exemplary communications
modules may include networking interface cards, such as
Ethernet cards and modems).

The components of the system can be interconnected by
any form or medium of digital data communication, e.g., a
communication network. The communication network (e.g.,
communication network 210 of FIG. 2) can include, for
example, any one or more of a personal area network (PAN),
a local area network (LAN), a campus area network (CAN),
a metropolitan area network (MAN), a wide area network
(WAN), a broadband network (BBN), the Internet, and the
like. Further, the communication network can include, but is
not limited to, for example, any one or more of the following
network topologies, including a bus network, a star network,
a ring network, a mesh network, a star-bus network, tree or
hierarchical network, or the like. The communications mod-
ules can be, for example, modems or Ethernet cards.

For example, in certain aspects, communications module
812 can provide a two-way data communication coupling to
a network link that is connected to a local network. Wireless
links and wireless communication may also be imple-
mented. Wireless communication may be provided under
various modes or protocols, such as GSM (Global System
for Mobile Communications), Short Message Service
(SMS), Enhanced Messaging Service (EMS), or Multimedia
Messaging Service (MMS), CDMA (Code Division Mul-
tiple Access), Time division multiple access (TDMA), Per-
sonal Digital Cellular (PDC), Wideband CDMA, General
Packet Radio Service (GPRS), or LTE (Long-Term Evolu-
tion), among others. Such communication may occur, for
example, through a radio-frequency transceiver. In addition,
short-range communication may occur, such as using a
BLUETOOTH, WI-FI, or other such transceiver.
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In any such implementation, communications module 812
sends and receives electrical, electromagnetic, or optical
signals that carry digital data streams representing various
types of information. The network link typically provides
data communication through one or more networks to other
data devices. For example, the network link of the commu-
nications module 812 may provide a connection through a
local network to a host computer or to data equipment
operated by an Internet Service Provider (ISP). The ISP in
turn provides data communication services through the
world wide packet data communication network now com-
monly referred to as the “Internet.” The local network and
Internet both use electrical, electromagnetic, or optical sig-
nals that carry digital data streams. The signals through the
various networks and the signals on the network link and
through communications module 812, which carry the digi-
tal data to and from computer system 800, are example
forms of transmission media.

Computer system 800 can send messages and receive
data, including program code, through the network(s), the
network link, and communications module 812. In the
Internet example, a server might transmit a requested code
for an application program through the Internet, the ISP, the
local network, and communications module 812. The
received code may be executed by processor 802 as it is
received, and/or stored in data storage 806 for later execu-
tion.

In certain aspects, the input/output module 810 is config-
ured to connect to a plurality of devices, such as an input
device 814 and an output device 816. Example input devices
814 include a keyboard and a pointing device, e.g., a mouse
or a trackball, by which a user can provide input to the
computer system 800. Other kinds of input devices 814 can
be used to provide for interaction with a user as well, such
as a tactile input device, visual input device, audio input
device, or brain-computer interface device. For example,
feedback provided to the user can be any form of sensory
feedback, e.g., visual feedback, auditory feedback, or tactile
feedback; and input from the user can be received in any
form, including acoustic, speech, tactile, or brain wave
input. Example output devices 816 include display devices,
such as an LED (light emitting diode), CRT (cathode ray
tube), LCD (liquid crystal display) screen, a TFT LCD
(Thin-Film-Transistor Liquid Crystal Display) or an OLED
(Organic Light Emitting Diode) display, for displaying
information to the user. The output device 816 may comprise
appropriate circuitry for driving the output device 816 to
present graphical and other information to a user.

According to one aspect of the present disclosure, the
server 110 can be implemented using a computer system 800
in response to processor 802 executing one or more
sequences of one or more instructions contained in memory
804. Such instructions may be read into memory 804 from
another machine-readable medium, such as data storage
device 806. Execution of the sequences of instructions
contained in main memory 804 causes processor 802 to
perform the process steps described herein. One or more
processors in a multi-processing arrangement may also be
employed to execute the sequences of instructions contained
in memory 804. Processor 802 may process the executable
instructions and/or data structures by remotely accessing the
computer program product, for example, by downloading
the executable instructions and/or data structures from a
remote server through communications module 812 (e.g., as
in a cloud-computing environment). In alternative aspects,
hard-wired circuitry may be used in place of or in combi-
nation with software instructions to implement various
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aspects of the present disclosure. Thus, aspects of the present
disclosure are not limited to any specific combination of
hardware circuitry and software.

Various aspects of the subject matter described in this
specification can be implemented in a computing system that
includes a back end component, e.g., as a data server, or that
includes a middleware component, e.g., an application
server, or that includes a front end component, e.g., a client
computer having a graphical user interface or a Web browser
through which a user can interact with an implementation of
the subject matter described in this specification, or any
combination of one or more such back end, middleware, or
front end components. For example, some aspects of the
subject matter described in this specification may be per-
formed on a cloud-computing environment. Accordingly, in
certain aspects, a user of systems and methods as disclosed
herein may perform at least some of the steps by accessing
a cloud server through a network connection. Further, data
files, circuit diagrams, performance specifications and the
like resulting from the disclosure may be stored in a database
server in the cloud-computing environment, or may be
downloaded to a private storage device from the cloud-
computing environment.

Computing system 800 can include clients and servers. A
client and server are generally remote from each other and
typically interact through a communication network. The
relationship of client and server arises by virtue of computer
programs running on the respective computers and having a
client-server relationship to each other. Computer system
800 can be, for example, and without limitation, a desktop
computer, laptop computer, or tablet computer. Computer
system 800 can also be embedded in another device, for
example, and without limitation, a mobile telephone, a
personal digital assistant (PDA), a mobile audio player, a
Global Positioning System (GPS) receiver, a video game
console, and/or a television set top box.

The term “machine-readable storage medium” or “com-
puter-readable medium” as used herein refers to any
medium or media that participates in providing instructions
or data to processor 802 for execution. The term “storage
medium” as used herein refers to any non-transitory media
that store data and/or instructions that cause a machine to
operate in a specific fashion. Such a medium may take many
forms, including, but not limited to, non-volatile media,
volatile media, and transmission media. Non-volatile media
include, for example, optical disks, magnetic disks, or flash
memory, such as data storage device 806. Volatile media
include dynamic memory, such as memory 804. Transmis-
sion media include coaxial cables, copper wire, and fiber
optics, including the wires that comprise bus 808. Common
forms of machine-readable media include, for example,
floppy disk, a flexible disk, hard disk, magnetic tape, any
other magnetic medium, a CD-ROM, DVD, any other
optical medium, punch cards, paper tape, any other physical
medium with patterns of holes, a RAM, a PROM, an
EPROM, a FLASH EPROM, any other memory chip or
cartridge, or any other medium from which a computer can
read. The machine-readable storage medium can be a
machine-readable storage device, a machine-readable stor-
age substrate, a memory device, a composition of matter
affecting a machine-readable propagated signal, or a com-
bination of one or more of them.

As used in this specification of this application, the terms
“computer-readable storage medium” and “computer-read-
able media” are entirely restricted to tangible, physical
objects that store information in a form that is readable by
a computer. These terms exclude any wireless signals, wired
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download signals, and any other ephemeral signals. Storage
media is distinct from but may be used in conjunction with
transmission media. Transmission media participates in
transferring information between storage media. For
example, transmission media includes coaxial cables, cop-
per wire, and fiber optics, including the wires that comprise
bus 708. Transmission media can also take the form of
acoustic or light waves, such as those generated during
radio-wave and infra-red data communications. Further-
more, as used in this specification of this application, the
terms “computer,” “server,” “processor,” and “memory” all
refer to electronic or other technological devices. These
terms exclude people or groups of people. For the purposes
of the specification, the terms display or displaying means
displaying on an electronic device.

In one aspect, a method may be an operation, an instruc-
tion, or a function and vice versa. In one aspect, a clause or
a claim may be amended to include some or all of the words
(e.g., instructions, operations, functions, or components)
recited in other one or more clauses, one or more words, one
or more sentences, one or more phrases, one or more
paragraphs, and/or one or more claims.

To illustrate the interchangeability of hardware and soft-
ware, items such as the various illustrative blocks, modules,
components, methods, operations, instructions, and algo-
rithms have been described generally in terms of their
functionality. Whether such functionality is implemented as
hardware, software, or a combination of hardware and
software depends upon the particular application and design
constraints imposed on the overall system. Skilled artisans
may implement the described functionality in varying ways
for each particular application.

As used herein, the phrase “at least one of” preceding a
series of items, with the terms “and” or “or” to separate any
of the items, modifies the list as a whole, rather than each
member of the list (e.g., each item). The phrase “at least one
of” does not require selection of at least one item; rather, the
phrase allows a meaning that includes at least one of any one
of the items, and/or at least one of any combination of the
items, and/or at least one of each of the items. By way of
example, the phrases “at least one of A, B, and C” or “at least
one of A, B, or C” each refer to only A, only B, or only C;
any combination of A, B, and C; and/or at least one of each
of A, B, and C.

To the extent that the term “include,” “have,” or the like
is used in the description or the claims, such term is intended
to be inclusive in a manner similar to the term “comprise”
as “comprise” is interpreted when employed as a transitional
word in a claim.

The word “exemplary” is used herein to mean “serving as
an example, instance, or illustration.” Any embodiment
described herein as “exemplary” is not necessarily to be
construed as preferred or advantageous over other embodi-
ments. Phrases such as an aspect, the aspect, another aspect,
some aspects, one or more aspects, an implementation, the
implementation, another implementation, some implemen-
tations, one or more implementations, an embodiment, the
embodiment, another embodiment, some embodiments, one
or more embodiments, a configuration, the configuration,
another configuration, some configurations, one or more
configurations, the subject technology, the disclosure, the
present disclosure, other variations thereof and alike are for
convenience and do not imply that a disclosure relating to
such phrase(s) is essential to the subject technology or that
such disclosure applies to all configurations of the subject
technology. A disclosure relating to such phrase(s) may
apply to all configurations, or one or more configurations. A
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disclosure relating to such phrase(s) may provide one or
more examples. A phrase such as an aspect or some aspects
may refer to one or more aspects and vice versa, and this
applies similarly to other foregoing phrases.

A reference to an element in the singular is not intended
to mean “one and only one” unless specifically stated, but
rather “one or more.” The term “some” refers to one or more.
Underlined and/or italicized headings and subheadings are
used for convenience only, do not limit the subject technol-
ogy, and are not referred to in connection with the interpre-
tation of the description of the subject technology. Relational
terms such as first and second and the like may be used to
distinguish one entity or action from another without nec-
essarily requiring or implying any actual such relationship or
order between such entities or actions. All structural and
functional equivalents to the elements of the various con-
figurations described throughout this disclosure that are
known or later come to be known to those of ordinary skill
in the art are expressly incorporated herein by reference and
intended to be encompassed by the subject technology.
Moreover, nothing disclosed herein is intended to be dedi-
cated to the public regardless of whether such disclosure is
explicitly recited in the above description. No claim element
is to be construed under the provisions of 35 U.S.C. § 112,
sixth paragraph, unless the element is expressly recited
using the phrase “means for” or, in the case of a method
claim, the element is recited using the phrase “step for.”

While this specification contains many specifics, these
should not be construed as limitations on the scope of what
may be claimed, but rather as descriptions of particular
implementations of the subject matter. Certain features that
are described in this specification in the context of separate
embodiments can also be implemented in combination in a
single embodiment. Conversely, various features that are
described in the context of a single embodiment can also be
implemented in multiple embodiments separately or in any
suitable subcombination. Moreover, although features may
be described above as acting in certain combinations and
even initially claimed as such, one or more features from a
claimed combination can in some cases be excised from the
combination, and the claimed combination may be directed
to a subcombination or variation of a subcombination.

The subject matter of this specification has been described
in terms of particular aspects, but other aspects can be
implemented and are within the scope of the following
claims. For example, while operations are depicted in the
drawings in a particular order, this should not be understood
as requiring that such operations be performed in the par-
ticular order shown or in sequential order, or that all illus-
trated operations be performed, to achieve desirable results.
The actions recited in the claims can be performed in a
different order and still achieve desirable results. As one
example, the processes depicted that the accompanying
figures do not necessarily require the particular order shown,
or sequential order, to achieve desirable results. In certain
circumstances, multitasking and parallel processing may be
advantageous. Moreover, the separation of various system
components in the aspects described above should not be
understood as requiring such separation in all aspects, and it
should be understood that the described program compo-
nents and systems can generally be integrated together in a
single software product or packaged into multiple software
products.

The title, background, brief description of the drawings,
abstract, and drawings are hereby incorporated into the
disclosure and are provided as illustrative examples of the
disclosure, not as restrictive descriptions. It is submitted
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with the understanding that they will not be used to limit the
scope or meaning of the claims. In addition, in the detailed
description, it can be seen that the description provides
illustrative examples and the various features are grouped
together in various implementations for the purpose of
streamlining the disclosure. The method of disclosure is not
to be interpreted as reflecting an intention that the claimed
subject matter requires more features than are expressly
recited in each claim. Rather, as the claims reflect, inventive
subject matter lies in less than all features of a single
disclosed configuration or operation. The claims are hereby
incorporated into the detailed description, with each claim
standing on its own as a separately claimed subject matter.

The claims are not intended to be limited to the aspects
described herein, but are to be accorded the full scope
consistent with the language claims and to encompass all
legal equivalents. Notwithstanding, none of the claims are
intended to embrace subject matter that fails to satisfy the
requirements of the applicable patent law, nor should they be
interpreted in such a way.

What is claimed is:

1. A computer-implemented method for distributing com-
munication requests based on collaboration circle member-
ship data using machine learning, the method comprising:

receiving a plurality of communication requests, each

communication request including a request initiator
and a request recipient;

processing the plurality of communication requests using

one or more predictive models derived from at least one

machine learning process to generate a communication

request resolution for each of the plurality of commu-

nication requests, wherein generating the communica-

tion request resolution further comprises:

determining the request initiator and the request recipi-
ent, the request recipient being a member of one or
more collaboration circles;

determining an availability status of the request recipi-
ent, wherein the availability status of the request
recipient is included in one or more collaboration
circle profiles associated with the request recipient;

determining a request facilitator associated with the
request recipient based on the availability status of
the request recipient;

determining one or more notification preferences asso-
ciated with the request facilitator;

generating a communication request notification for the
request facilitator based on the one or more notifi-
cation preferences and based on historical commu-
nication patterns between the request facilitator and
the request initiator; and

forwarding the communication request notification to the

request facilitator to implement the generated commu-
nication request resolution.

2. The computer-implemented method of claim 1,
wherein each of the plurality of communication requests
comprises one of a telephone call, an email message, a text
message, a video call, an audio note, a video collaboration
session, a meeting invitation, or a push notification.

3. The computer-implemented method of claim 1,
wherein the communication request notification comprises
one or more of a telephone call, an email message, a text
message, a video call, an audio note, a video collaboration
session, a meeting invitation, or a push notification.

4. The computer-implemented method of claim 1,
wherein determining the request initiator further comprises:

determining if the request initiator is identifiable in one or

more aggregated data sources based on a frequency or
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a recency of the request initiator’s interaction with at
least one of the one or more aggregated data sources.

5. The computer-implemented method of claim 4,
wherein the one or more aggregated data sources include
live or historical communication pattern data associated with
a customer relationship management tool data source, a
social network data source, a support ticketing platform data
source, a customer support data source, a call history data
source, a chat history data source, a calendar data source, a
voicemail data source, or a caller ID name database.

6. The computer-implemented method of claim 4,
wherein the one or more predictive models derived from at
least one machine learning process are trained based on the
one or more aggregated data sources.

7. The computer-implemented method of claim 1,
wherein the one or more predictive models derived from at
least one machine learning process include a first model
associated with communication patterns of a request recipi-
ent and a second model associated with communication
patterns of all request recipients within an organization or all
request recipients within a collaboration circle.

8. The computer-implemented method of claim 1, further
comprising determining the availability status for the request
recipient based on a collaboration circle profile for at least
one collaboration circle for which the request initiator or the
request facilitator and the request recipient are members.

9. The computer-implemented method of claim 1,
wherein the availability status of the request recipient is
determined based on specific time frames identified in one or
more collaboration circle profiles associated with the request
recipient.

10. The computer-implemented method of claim 1,
wherein the availability status for the request recipient is
determined based on one or more predictive models derived
from at least one machine learning process.

11. A system for distributing communication requests
based on collaboration circle membership data using
machine learning, the system comprising:

a memory comprising instructions; and

one or more processors configured to execute instructions,

which, when executed, cause the one or more proces-
sors to:

receive a plurality of communication requests, each com-

munication request including a request initiator and a
request recipient;

process the plurality of communication requests using one

or more predictive models derived from at least one

machine learning process to generate a communication

request resolution for each of the plurality of commu-

nication requests, wherein generating the communica-

tion request resolution further comprises:

determining the request initiator and the request recipi-
ent, the request recipient being a member of one or
more collaboration circles;

determining an availability status of the request recipient,

wherein the availability status of the request recipient is
included in one or more collaboration circle profiles
associated with the request recipient;

determining a request facilitator associated with the

request recipient based on the availability status of the
request recipient;

determining one or more notification preferences associ-

ated with the request facilitator;

generating a communication request notification for the

request facilitator based on the one or more notification
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preferences and based on historical communication
patterns between the request facilitator and the request
initiator; and

forwarding the communication request notification to the

request facilitator to implement the generated commu-
nication request resolution.

12. The system of claim 11, wherein each of the plurality
of communication requests comprises one of a telephone
call, an email, an instant message, a text message, a video
call, an audio note, a video collaboration session, or a push
notification.

13. The system of claim 11, wherein a communication
request notification comprises one or more of a telephone
call, an email, an instant message, a text message, a video
call, an audio note, a video collaboration session, or a push
notification.

14. The system of claim 11, wherein the one or more
processors are further configured to execute instructions,
which, when executed, cause the one or more processors to
determine if the request initiator is identifiable in one or
more aggregated data sources based on a frequency or a
recency of the request initiator’s interaction with at least one
of the one or more aggregated data sources.

15. The system of claim 14, wherein the one or more
aggregated data sources include live or historical commu-
nication pattern data associated with a customer relationship
management tool data source, a social network data source,
a support ticketing platform data source, a customer support
data source, a call history data source, a chat history data
source, a calendar data source, a voicemail data source, or a
caller ID name database.

16. The system of claim 14, wherein the one or more
predictive models derived from at least one machine learn-
ing process are trained based on the one or more aggregated
data sources.

17. The system of claim 11, wherein the one or more
predictive models derived from at least one machine learn-
ing process include a first model associated with request
recipient communication patterns and a second model asso-
ciated with collaboration circle member communication
patterns.

18. The system of claim 11, wherein the one or more
processors are further configured to execute instructions,
which, when executed, cause the one or more processors to
determine the availability status for the request recipient
based on a collaboration circle profile for at least one
collaboration circle for which the request initiator or the
request facilitator and the request recipient are members.

19. The system of claim 11, wherein the availability status
for the request recipient is determined based on one or more
predictive models derived from at least one machine learn-
ing process.

20. A non-transitory machine readable storage medium
containing program instructions for distributing communi-
cation requests based on collaboration circle membership
data using machine learning, the program instructions
executable by one or more processors to perform operations
comprising:

receiving a plurality of communication requests, each

communication request including a request initiator
and a request recipient;

processing the plurality of communication requests using

one or more predictive models derived from at least one
machine learning process to generate a communication
request resolution for each of the plurality of commu-
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nication requests, wherein generating the communica-
tion request resolution further comprises:

determining the request initiator and the request recipient,
the request recipient being a member of one or more
collaboration circles;

determining an availability status of the request recipient,
wherein the availability status of the request recipient is
included in one or more collaboration circle profiles
associated with the request recipient;

determining a request facilitator associated with the
request recipient based on the availability status of the
request recipient;

determining one or more notification preferences associ-
ated with the request facilitator;

generating a communication request notification for the
request facilitator based on the one or more notification
preferences and based on historical communication
patterns between the request facilitator and the request
initiator; and

forwarding the communication request notification to the
request facilitator to implement the generated commu-
nication request resolution.

21. An apparatus comprising:

a set of one or more servers, including one or more
processors and communications circuitry to provide a
communications platform, to provide communications
services and to receive a plurality of communication
requests, each communication request involving a
request recipient corresponding to one or more col-
laboration circles and further involving a request ini-
tiator;

the one or more processors:
to use a machine learning process to train one or more

predictive models based on an aggregation of data
corresponding to historical communications involv-
ing the vequest initiator and, in response, to generate
a communication request resolution corresponding
to the request recipient being associated with the one
or more collaboration circles and to an availability
status of the request recipient; and
to generate a communication request notification based
on historical communication patterns between a
request facilitator and the request initiator; and
the communications circuitry to, for each of the plurality
of communication requests, send the communication
request notification to the request facilitator, wherein
the communication request notification is processed
based on one or more notification preferences associ-
ated with the request facilitator, and the machine
learning process is to train one or more predictive
models based on patterns identifiable from the aggre-
gation of data.

22. The apparatus of claim 21, wherein at least some of
the historical communications are derived from the commu-
nications services provided by the communications plat-
form.

23. The apparatus of claim 21, wherein the set of one or
morve servers includes a plurality of servers to provide the
communications platform as a cloud-computing server in
which the plurality of servers is communicatively intercon-
nected by a communication network.

24. The apparatus of claim 21, wherein the communica-
tions platform is implemented to provide and support the
communications services as PaaS (platform-as-a-service)
type services.



