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METHODS AND APPARATUSES FOR
MANAGING LIMITED ENGAGEMENT BY
EXTERNAL EMAIL RESOURCE ENTITY
WITHIN A GROUP-BASED
COMMUNICATION SYSTEM

RELATED APPLICATION

[0001] This patent application is a continuation applica-
tion claiming priority benefit, with regard to all common
subject matter, of U.S. patent application Ser. No. 16/263,
804, filed Jan. 31, 2019, and entitled “METHODS AND
APPARATUSES FOR MANAGING LIMITED ENGAGE-
MENT BY EXTERNAL EMAIL RESOURCE ENTITY
WITHIN A GROUP-BASED COMMUNICATION SYS-
TEM.” The identified earlier-filed patent application is
hereby incorporated by reference in its entirety into the
present application.

TECHNOLOGICAL FIELD

[0002] Embodiments of the invention relate, generally, to
programmatically managing limited engagement by an
external email resource entity with a group-based commu-
nication interface of a group-based communication system.
Examples of limited engagement include receiving commu-
nication messages in a group-based communication channel,
transmitting group-based communication messages for ren-
dering for display within a group-based communication
channel, and the like.

BACKGROUND

[0003] Various messaging systems may support commu-
nication and collaboration among users across an organiza-
tion. Applicant has identified a number of deficiencies and
problems associated with collaborative communication
environments. Through applied effort, ingenuity, and inno-
vation, many of these identified problems have been solved
by developing solutions that are included in embodiments of
the present disclosure, many examples of which are
described in detail herein.

BRIEF SUMMARY

[0004] This specification relates to methods, systems,
apparatuses, and computer program products for an appa-
ratus configured to programmatically manage limited
engagement by an external email resource entity with a
group-based communication interface of a group-based
communication system.

[0005] In some embodiments of the present disclosure, an
apparatus may be provided for managing limited engage-
ment by an external email resource entity with a group-
based communication interface of a group-based communi-
cation system, the apparatus comprising at least a processor,
and a memory associated with the processor having com-
puter coded instructions therein, with the computer coded
instructions configured to, when executed by the processor,
cause the apparatus to at least receive a communication
message of a channel message corpus associated with a
group-based communication channel identifier. The commu-
nication message is associated with an external email
resource entity identifier, the communication message com-
prising timestamp data. The memory including the program
code is further configured to, with the processor, cause the
apparatus to query a group-based communication repository
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to determine whether the external email resource entity
identifier is associated with a limited profile of the group-
based communication system. The limited profile comprises
an external email resource entity identifier, at least one group
identifier, at least one group-based communication channel
identifier, and a limited user identifier. The memory includ-
ing the program code is further configured to, with the
processor, cause the apparatus to apply a limited engage-
ment protocol to the communication message of the channel
message corpus associated with the group-based communi-
cation channel identifier upon determining that the external
email resource entity identifier is associated with a limited
profile. The memory including the program code is further
configured to, with the processor, cause the apparatus to
transmit communication message data associated with the
communication message to an external email resource
address associated with the external email resource entity
identifier for rendering by an external email resource as a
hybrid email object.

[0006] In some embodiments, applying the limited
engagement protocol further comprises comparing time-
stamp data associated with most recent two communication
messages of one or more communication messages trans-
mitted to identify time difference between transmitting the
most recent two messages; and upon determining that the
time difference between transmitting the most recent two
communication messages satisfies a predefined message
time threshold, transmitting communication message data
comprising the two communication messages to the external
email resource address associated with the external email
resource entity identifier for rendering by an external email
resource as a hybrid email object.

[0007] In some embodiments, applying the limited
engagement protocol further comprises comparing time-
stamp data associated with a first communication message of
one or more communication messages transmitted and time-
stamp data associated with a current time; and upon deter-
mining that the time difference between transmitting the first
communication message of the one or more communication
messages and the timestamp data associated with the current
time satisfies a predefined message time threshold, trans-
mitting communication message data comprising the one or
more communication messages to the external email
resource address associated with the external email resource
entity identifier for rendering by an external email resource
as a hybrid email object.

[0008] In some embodiments, applying the limited
engagement protocol further comprises determining one or
more conversation primitive identifiers for each communi-
cation message of one or more communication messages;
and upon determining that the one or more conversation
primitive identifiers are not identical, transmitting commu-
nication message data comprising the one or more commu-
nication messages to the external email resource address
associated with the external email resource entity identifier
for rendering by an external email resource as a hybrid email
object.

[0009] In some embodiments, applying the limited
engagement protocol further comprises determining a num-
ber of messages of one or more communication messages
transmitted; and upon determining that the number of mes-
sages exceeds a pre-defined threshold, transmitting commu-
nication message data comprising the one or more commu-
nication messages to the external email resource address
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associated with the external email resource entity identifier
for rendering by an external email resource as a hybrid email
object.

[0010] In some embodiments, determining whether the
communication message satisfies the limited engagement
protocol comprises determining one or more sending user
proximities between one or more user profiles associated
with the one or more communication messages and the
limited profile and upon determining that the one or more
sending user proximities exceed a pre-defined threshold,
transmitting communication message data comprising the
one or more communication messages to the external email
resource address associated with the external email resource
entity identifier for rendering by an external email resource
as a hybrid email object.

[0011] In some embodiments, the limited engagement
protocol is identified by one or more of the group-based
communication channel identifier, the group identifier, or a
profile identifier associated with the limited profile.

[0012] Insome embodiments, the computer coded instruc-
tions are configured to, when executed by the processor,
further cause the apparatus to associate the external email
resource entity identifier with at least one group-based
communication interface identifier.

[0013] Insome embodiments, the computer coded instruc-
tions are configured to, when executed by the processor,
further cause the apparatus to receive a reaction notification
associated with the hybrid email object, the reaction notifi-
cation comprising a reaction identifier, a communication
message identifier associated with the communication mes-
sage, and the external email resource entity identifier; and
render a message reaction associated with the external email
resource entity within the group-based communication inter-
face associated with the communication message.

[0014] In some embodiments, the reaction notification
further comprises communication message data, and
wherein the message reaction comprises the communication
message data.

[0015] In some embodiments, the reaction notification
further comprises a thread creation request, and wherein the
message reaction is associated with a new thread associated
with the group-based communication channel identifier
associated with the communication message.

[0016] In another example embodiment, an apparatus is
provided for programmatically managing limited engage-
ment by an external email resource entity with a group-
based communication interface of a group-based communi-
cation system, the apparatus comprising at least a processor,
and a memory associated with the processor having com-
puter coded instructions therein, with the computer coded
instructions configured to, when executed by the processor,
cause the apparatus to receive external message data from an
external email resource address associated with an external
email resource entity identifier. The external message data
comprises at least one group identifier and at least one
group-based communication channel identifier. The memory
including the program code is further configured to, with the
processor, cause the apparatus to query a group-based com-
munication repository to determine whether the external
email resource entity identifier is associated with a limited
profile of the group-based communication system. The lim-
ited profile comprises an external email resource entity
identifier, at least one group identifier, at least one group-
based communication channel identifier, and a limited user
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identifier. The memory including the program code is further
configured to, with the processor, cause the apparatus to
render a communication message within a group-based
communication interface associated with the at least one
group identifier and the at least one group-based communi-
cation channel identifier upon determining that the external
email resource entity identifier is associated with a limited
profile.

[0017] In another example embodiment, a computer-
implemented may be provided for programmatically man-
aging limited engagement by an external email resource
entity with a group-based communication interface of a
group-based communication system, the method comprising
receiving a communication message of a channel message
corpus associated with a group-based communication chan-
nel identifier. The communication message is associated
with an external email resource entity identifier, the com-
munication message comprising timestamp data. The
method further comprises querying a group-based commu-
nication repository to determine whether the external email
resource entity identifier is associated with a limited profile
of the group-based communication system. The limited
profile comprises an external email resource entity identifier,
at least one group identifier, at least one group-based com-
munication channel identifier, and a limited user identifier.
The method further comprises applying a limited engage-
ment protocol to the communication message of the channel
message corpus associated with the group-based communi-
cation channel identifier upon determining that the external
email resource entity identifier is associated with a limited
profile. The method further comprises transmitting commu-
nication message data associated with the communication
message to an external email resource address associated
with the external email resource entity identifier for render-
ing by an external email resource as a hybrid email object.
[0018] In some embodiments, applying the limited
engagement protocol further comprises comparing time-
stamp data associated with most recent two communication
messages of one or more communication messages trans-
mitted to identify time difference between transmitting the
most recent two messages; and upon determining that the
time difference between transmitting the most recent two
communication messages satisfies a predefined message
time threshold, transmitting communication message data
comprising the two communication messages to the external
email resource address associated with the external email
resource entity identifier for rendering by an external email
resource as a hybrid email object.

[0019] In some embodiments, applying the limited
engagement protocol further comprises comparing time-
stamp data associated with a first communication message of
one or more communication messages transmitted and time-
stamp data associated with a current time; and upon deter-
mining that the time difference between transmitting the first
communication message of the one or more communication
messages and the timestamp data associated with the current
time satisfies a predefined message time threshold, trans-
mitting communication message data comprising the one or
more communication messages to the external email
resource address associated with the external email resource
entity identifier for rendering by an external email resource
as a hybrid email object.

[0020] In some embodiments, applying the limited
engagement protocol further comprises determining one or
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more conversation primitive identifiers for each communi-
cation message of one or more communication messages;
and upon determining that the one or more conversation
primitive identifiers are not identical, transmitting commu-
nication message data comprising the one or more commu-
nication messages to the external email resource address
associated with the external email resource entity identifier
for rendering by an external email resource as a hybrid email
object.

[0021] In some embodiments, applying the limited
engagement protocol further comprises determining a num-
ber of messages of one or more communication messages
transmitted; and upon determining that the number of mes-
sages exceeds a pre-defined threshold, transmitting commu-
nication message data comprising the one or more commu-
nication messages to the external email resource address
associated with the external email resource entity identifier
for rendering by an external email resource as a hybrid email
object.

[0022] In some embodiments, determining whether the
communication message satisfies the limited engagement
protocol comprises determining one or more sending user
proximities between one or more user profiles associated
with the one or more communication messages and the
limited profile and upon determining that the one or more
sending user proximities exceed a pre-defined threshold,
transmitting communication message data comprising the
one or more communication messages to the external email
resource address associated with the external email resource
entity identifier for rendering by an external email resource
as a hybrid email object.

[0023] In some embodiments, the limited engagement
protocol is identified by one or more of the group-based
communication channel identifier, the group identifier, or a
profile identifier associated with the limited profile.

[0024] In some embodiments, the method further com-
prises associating the external email resource entity identi-
fier with at least one group-based communication interface
identifier.

[0025] In some embodiments, the method further com-
prises receiving a reaction notification associated with the
hybrid email object, the reaction notification comprising a
reaction identifier, a communication message identifier asso-
ciated with the communication message, and the external
email resource entity identifier; and render a message reac-
tion associated with the external email resource entity within
the group-based communication interface associated with
the communication message.

[0026] In some embodiments, the reaction notification
further comprises communication message data, and
wherein the message reaction comprises the communication
message data.

[0027] In some embodiments, the reaction notification
further comprises a thread creation request, and wherein the
message reaction is associated with a new thread associated
with the group-based communication channel identifier
associated with the communication message.

[0028] In yet another embodiment, a computer imple-
mented method is provided for programmatically managing
limited engagement by an external email resource entity
with a group-based communication interface of a group-
based communication system, the method comprises receiv-
ing external message data from an external email resource
address associated with an external email resource entity
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identifier. The external message data comprises at least one
group identifier and at least one group-based communication
channel identifier. The method further comprises querying a
group-based communication repository to determine
whether the external email resource entity identifier is
associated with a limited profile of the group-based com-
munication system. The limited profile comprises an exter-
nal email resource entity identifier, at least one group
identifier, at least one group-based communication channel
identifier, and a limited user identifier. The method further
comprises rendering a communication message within a
group-based communication interface associated with the at
least one group identifier and the at least one group-based
communication channel identifier upon determining that the
external email resource entity identifier is associated with a
limited profile.

[0029] The details of one or more embodiments of the
subject matter described in this specification are set forth in
the accompanying drawings and the description below.
Other features, aspects, and advantages of the subject matter
will become apparent from the description, the drawings,
and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Having thus described the disclosure in general
terms, reference will now be made to the accompanying
drawings, which are not necessarily drawn to scale, and
wherein:

[0031] FIG. 1 is a system architecture diagram of an
exemplary group-based communication system configured
to practice embodiments of the present disclosure;

[0032] FIG. 2 is a schematic diagram of an exemplary
computing entity according to one embodiment of the pres-
ent disclosure;

[0033] FIG. 3 is a flowchart illustrating operations that are
executed by an exemplary group-based communication sys-
tem for programmatically managing limited engagement by
an external email resource entity with a group-based com-
munication interface of a group-based communication sys-
tem, according to embodiments of the present disclosure;
[0034] FIGS. 4Ato 4C illustrate exemplary components of
exemplary group-based communication interfaces for
receiving user input associated with an invite request,
according to embodiments of the present disclosure;
[0035] FIG. 5 is a flowchart illustrating operations that are
executed by an exemplary group-based communication sys-
tem for programmatically managing limited engagement by
an external email resource entity with a group-based com-
munication interface of a group-based communication sys-
tem, according to embodiments of the present disclosure;
[0036] FIGS. 6 to 9 are flowcharts illustrating operations
that are executed by an exemplary group-based communi-
cation system for applying a limited engagement protocol,
according to embodiments of the present disclosure; and
[0037] FIG. 10 is a flowchart illustrating operations that
are executed by an exemplary group-based communication
system for managing a reaction notification received from an
external email resource, according to embodiments of the
present disclosure.

DETAILED DESCRIPTION

[0038] Various embodiments of the present disclosure
now will be described more fully hereinafter with reference



US 2020/0374256 Al

to the accompanying drawings, in which some, but not all
embodiments of the disclosure are shown. Indeed, the dis-
closure may be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein; rather, these embodiments are provided so that
this disclosure will satisfy applicable legal requirements.
The term “or” is used herein in both the alternative and
conjunctive sense, unless otherwise indicated. The terms
“illustrative” and “exemplary” are used to be examples with
no indication of quality level. Like numbers refer to like
elements throughout.

Overview

[0039] Various embodiments of the present disclosure
generally relate to a method and apparatus for programmati-
cally managing limited engagement by an external email
resource entity with a group-based communication interface
of a group-based communication system. Examples of lim-
ited engagement include receiving communication messages
in a group-based communication channel, transmitting
group-based communication messages to be rendered for
display within a group-based communication channel, and
the like.

[0040] Group-based communication system users are
organized into organization groups (e.g., employees of each
company may be a separate organization group) and each
organization group may have one or more group-based
communication channels to which users may be assigned or
which the users may join (e.g., group-based communication
channels may represent departments, geographic locations
such as offices, product lines, user interests, topics, issues,
and/or the like). Registered group-based communication
system users who access group-based communication sys-
tem using a group-based communication interface may be
able to participate in discussions occurring in the one or
more group-based communication channels.

[0041] However, within an organization, there may be
users who are not registered group-based communication
system users, and therefore may not access the group-based
communication system via a group-based communication
interface. To facilitate efficient usage of the group-based
communication system, such users who are not registered
group-based communication system users may be granted
limited engagement by using external email resources. Man-
aging such limited engagement is vital for ensuring efficient
computing resource usage, efficient network bandwidth
usage, security, and user engagement experience of the
group-based communication system. For example, without
an efficient mechanism for managing limited engagement, a
group-based communication system may transmit commu-
nication message data to the external email resources too
frequently, resulting in inefficient computing resource and
network bandwidth usage due to an increase in network
transmissions. Alternatively, a group-based communication
system may transmit communication message data to the
external email resources too infrequently, resulting in inef-
ficient computing resource and network bandwidth usage
due to large transmission size and processing time. Such
inefficient computing resource and network bandwidth
usage may interfere with other operations of the group-based
communication system, which, in turn, lowers operational
and computational stability of the group-based communica-
tion system.
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Definitions

2 <

[0042] As used herein, the terms “data,” “content,” “digi-
tal content,” “digital content object,” “information,” and
similar terms may be used interchangeably to refer to data
capable of being transmitted, received, and/or stored in
accordance with embodiments of the present disclosure.
Thus, use of any such terms should not be taken to limit the
spirit and scope of embodiments of the present disclosure.
Further, where a computing device is described herein to
receive data from another computing device, it will be
appreciated that the data may be received directly from
another computing device or may be received indirectly via
one or more intermediary computing devices, such as, for
example, one or more servers, relays, routers, network
access points, base stations, hosts, and/or the like, some-
times referred to herein as a “network.” Similarly, where a
computing device is described herein to send data to another
computing device, it will be appreciated that the data may be
sent directly to another computing device or may be sent
indirectly via one or more intermediary computing devices,
such as, for example, one or more servers, relays, routers,
network access points, base stations, hosts, and/or the like.
[0043] The term “computer-readable storage medium”
refers to a non-transitory, physical or tangible storage
medium (e.g., volatile or non-volatile memory), which may
be differentiated from a “computer-readable transmission
medium,” which refers to an electromagnetic signal.
[0044] The term “client device” refers to computer hard-
ware and/or software that is configured to access a service
made available by a server. The server is often (but not
always) on another computer system, in which case the
client device accesses the service by way of a network.
Client devices may include, without limitation, smart
phones, tablet computers, laptop computers, wearables, per-
sonal computers, enterprise computers, and the like. Client
devices may be associated with a user of a group-based
communication system. The association may be created by
way of the client device transmitting registration informa-
tion for the user to a group-based communication system. In
some instances, a client device may be temporarily associ-
ated with a user (e.g., only when a user is logged onto the
group-based communication system app). In such embodi-
ments, the group-based communication system may receive
registration information indicating the user is associated
with a client device (e.g., a user may input a serial number
of the client device to be associated with the user into the
group-based communication system).

[0045] Client devices configured in accordance with
embodiments described herein are configured to generate
geographic location data and/or contextual location data.
The term “geographic location data” refers to location data
(e.g., latitude and longitude coordinates) that is generated by
a global positioning system (GPS) receiver housed within
the client device. The GPS receiver receives clock data
transmitted by one or more geostationary satellites (e.g., a
satellite in a known or knowable position) and/or one or
more ground based transmitters (e.g., also in known or
knowable positions), compares the received clock data, and
computes the geographic location data, which represents a
near real-time position for the client device. The term
“contextual location data” refers to position or location
information that is derived by the client device (or by
separate server) based on interactions between the client
device and local networks, objects, or devices. Example
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contextual location data could be derived based on reference
to known locations for Wi-Fi routers or Bluetooth devices
that are configured to communicate with a client device. A
client device may also generate contextual location infor-
mation based on communicating with radio-frequency iden-
tification (RFID) readers or tags, or barcode readers or tags,
having known positions.

[0046] “Group-based” is used herein to refer to a system,
channel, message, or virtual environment that has security
sufficient such that it is accessible only to a defined group of
users. The group may be defined by common access cre-
dentials such as those of an organization or commercial
enterprise. Access may further be facilitated by a validated
request to join or an invitation originated from one user who
has been granted access to the group to another entity who
has not been granted access to the group. Group identifiers
are used to associate data, information, messages, etc., with
specific groups.

[0047] The term “group-based communication system”
refers to a communications software platform and associated
hardware that is configured to support and maintain a
plurality of group-based communication interfaces and all
associated functionality. Group-based communication sys-
tem users are organized into organization groups (e.g.,
employees of different companies may be separate organi-
zation groups) and each group interacts with the system via
a respective group-based communication interface. For
example, the group-based communication system might
support, among others, a Slack Corporation group-based
communication interface and an ACME Corporation group-
based communication interface.

[0048] The term “group-based communication server”
refers to a software platform and associated hardware that is
configured to manage access to the various group-based
communication interfaces of the group-based communica-
tion system. The group-based communication server is con-
figured to access, maintain, and support application product
logic of the group-based communication system and to
access one or more data repositories such as a group-based
communication repository.

[0049] The term “group-based communication interface”
refers to a virtual communications environment configured
to facilitate user interaction with a group-based communi-
cations system. Each group-based communication interface
is accessible and viewable to a select group of users, such as
a group of employees of a business or organization (e.g., the
Slack Corp. interface would be accessible and viewable to
the Slack employees however the ACME Corporation
group-based communication interface would not be acces-
sible and viewable to Slack employees). The group-based
communication interface includes a plurality of group-based
communication channels (e.g., a marketing channel, sales
channel, accounting channel, etc.), which are defined below.
[0050] The term “group-based communication channel”
refers to a virtual communications environment or feed that
is configured to display messaging communications posted
by channel members (e.g., validated users accessing the
environment using client devices) that are viewable only to
the members of the group. The format of the group-based
communication channel may appear differently to different
members of the group-based communication channel; how-
ever, the content of the group-based communication channel
(i.e., messaging communications) will be displayed to each
member of the group-based communication channel. For
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instance, a common set of group-based messaging commu-
nications will be displayed to each member of the respective
group-based communication channel such that the content of
the group-based communication channel (i.e., messaging
communications) will not vary per member of the group-
based communication channel.

[0051] The term “user” should be understood to refer to an
individual, group of individuals, business, organization, and
the like. Users referred to herein are discussed largely in
connection with client device enabled activity for accessing
a group-based communication interface (or set of group-
based communication interfaces) of a group-based commu-
nication system.

[0052] The term “group based communication interface
user” refers to a user accessing a group-based communica-
tion or messaging system by accessing a group-based com-
munication interface using a client device.

[0053] The terms “group-based communication channel
identifier” or “channel identifier” refer to one or more items
of data by which a group-based communication channel may
be uniquely identified by a group-based communication
system. For example, a group-based communication channel
identifier may comprise American Standard Code for Infor-
mation Interchange (ASCII) text, a pointer, a memory
address, and the like.

[0054] The terms “group identifier” or “team identifier”
refer to one or more items of data by which a group within
a group-based communication system may be uniquely
identified. For example, a group identifier may comprise
ASCII text, a pointer, a memory address, and the like. For
example, the group identifier associated with member users
of'a Slack Corporation workspace (i.e., a group-based com-
munication interface) may be 104356721.

[0055] Group-based communication system users are
organized into organization groups (e.g., employees of each
company may be a separate organization group) and each
organization group may have one or more group-based
communication channels (explained below) to which users
may be assigned or which the users may join (e.g., group-
based communication channels may represent departments,
geographic locations such as offices, product lines, user
interests, topics, issues, and/or the like). A group identifier is
used to facilitate access control for a message (e.g., access
to the message, such as having the message return as part of
search results in response to a search query, may be
restricted to those users having the group identifier associ-
ated with their user profile). The group identifier may be
used to determine context for the message (e.g., a descrip-
tion of the group, such as the name of an organization and/or
a brief description of the organization, may be associated
with the group identifier).

[0056] Group-based communication system users may
join group-based communication channels. Some group-
based communication channels may be globally accessible
to those users having a particular organizational group
identifier associated with their user profile (i.e., users who
are members of the organization). Access to some group-
based communication channels may be restricted to mem-
bers of specified groups, whereby the group-based commu-
nication channels are accessible to those users having a
particular group identifier associated with their user profile.
The group-based communication channel identifier may be
used to facilitate access control for a message (e.g., access
to the message, such as having the message return as part of
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search results in response to a search query, may be
restricted to those users having the group-based communi-
cation channel identifier associated with their user profile, or
who have the ability to join the group-based communication
channel). The group-based communication channel identi-
fier may be used to determine context for the message (e.g.,
a description of the group-based communication channel,
such as a description of a project discussed in the group-
based communication channel, may be associated with the
group-based communication channel identifier).

[0057] The term “group-based communication repository”
refers to a location outside the client device where data is
stored, accessed, modified and otherwise maintained by the
group-based communication system. The stored data
includes information that facilitates the operation of the
group-based communication system. The group-based com-
munication repository may be embodied as a data storage
device or devices, as a separate database server or servers,
or as a combination of data storage devices and separate
database servers. Further, in some embodiments, the group-
based communication repository may be embodied as a
distributed repository such that some of the stored data is
stored centrally in a location within the group-based com-
munication system and other data stored in a single remote
location or a plurality of remote locations. Alternatively, in
some embodiments, the group-based communication reposi-
tory may be distributed over a plurality of remote storage
locations only.

[0058] As used herein, the term “group-based communi-
cation message corpus” refers to a collection of communi-
cation messages in one or more workspaces. In some
embodiments, a group-based communication message cor-
pus is constructed by combining multiple channel message
corpuses. In some embodiments, a channel message corpus
is constructed by periodically collecting group-based com-
munication messages based on timestamp data. In some
embodiments, a channel message corpus is constructed by
collecting group-based communication messages after a
defined number of messages with identical group-based
communication channel identifier or thread identifier is
received. In some embodiments, a channel message corpus
is constructed by collecting group-based communication
messages after receiving a request (such as a user request) to
construct a channel message corpus. In some embodiments,
a channel message corpus is constructed by collecting
group-based communication messages in a thread commu-
nication that initiated in a channel. In some embodiments, a
channel message corpus is constructed in accordance with
other construction criteria defined by a message corpus
construction learning model.

[0059] A “thread” is a collection of message communica-
tions displayed to a subsidiary feed arising from or other-
wise associated with a selected group-based communication
message communication displayed in a selected group-
based communication interface. A thread may include one or
more “threaded messages™ or “thread communication mes-
sages” that are linked together in the subsidiary feed,
wherein each is associated with the selected group-based
communication message.

[0060] As used herein, the term “channel message corpus”
refers to a collection of one or more communication mes-
sages in a group-based communication channel. In some
embodiments, a channel message corpus may include all
communication messages in a group-based communication

Nov. 26, 2020

channel (i.e., all of the communication messages in the
channel message corpus share a common group-based com-
munication channel identifier). In some embodiments, chan-
nel message corpus are constructed based on a pre-defined
trigger. In some embodiments, a channel message corpus is
constructed by periodically collecting group-based commu-
nication messages based on timestamp data. In some
embodiments, a channel message corpus may be edited by
adding additional communication messages to the channel
message corpus. In some embodiments, a channel message
corpus is constructed by collecting group-based communi-
cation messages after a defined number of messages with
identical group-based communication channel identifier is
received. In some embodiments, a channel message corpus
is constructed by collecting group-based communication
messages after receiving a request (such as a user request) to
construct a channel message corpus.

[0061] The term “external email resource” refers to a
software program, application, platform, or service that is
configured to provide electronic mail (“email”) services to
users operating client devices. The external email resource
comprises an email client, a simple mail transfer protocol
(“SMTP”) server, and a domain name server (“DNS”). The
external email resource is configured to allow a sending user
(“a sender”) to create and transmit an email message to a
receiving user (“a recipient”). Each email message com-
prises an email envelope that defines its electronic format, an
email header that includes sender/recipient information and
an email subject line, and an email body that includes text,
images, and file attachments. The external email resource
operates on a compiled code base or repository that is
separate and distinct from that which supports the group-
based communication system. Example external email
resources include Microsoft Office 365®, Gmail®, and
Yahoo Mail®. An external email resource may be associated
with several external email resource entities of one or more
users.

[0062] An email client of the external email resource may
be used by a sender to create and transmit an email message.
The email message text and attachments are thus uploaded
to the SMTP server as outgoing mail. A copy of the email
message is stored to an email outbox associated with the
sender for later retrieval. The SMTP server communicates
with the DNS to find a recipient email server using recipient
information drawn from the email header. Once the SMTP
server finds the recipient email server, it transfers the email
message to the recipient email server. The next time the
recipient accesses the email client, the email client down-
loads the email message from the recipient email server for
presentation to the recipient in an email inbox interface. The
external email resource may also include programs, appli-
cations, platforms, or services configured to provide services
related to providing email services.

[0063] An external email resource may receive “commu-
nication message data” associated with a group-based com-
munication message from the group-based communication
system. The communication message data may be templated
or structured template information that is consistent with the
email client that is to receive this data. The communication
message data may be rendered as a hybrid email object by
an email client. As used herein, the term “hybrid email
object” refers to data rendered by an email client that
includes text, emoji, or other data originated from a group-
based communication system. As used herein, the term
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“email resource engagement data” refers to data reflecting
user input representing an attempt to render text, emoji,
links, or the like included in the hybrid email object. An
external email resource may transmit an invite request
confirmation to the group-based communication system
based on engagement from a limited user with an email
client associated with an external email resource entity
associated with the external email resource. An external
email resource may also transmit “external message data”
comprising a group identifier and a group-based communi-
cation channel identifier to a group-based communication
system. The group-based communication system may parse
the external message data and render, within a group-based
communication interface, a group-based communication
message based on the external message data to the group-
based communication channel identified by the group-based
communication channel identifier in the external message
data.

[0064] In some embodiments, an external email resource
may transmit a “reaction notification” as an electronic
response to a hybrid email object previously transmitted
from the group based communication system to the external
email resource.

[0065] The term “external email resource entity identifier”
refers to one or more items of data by which a user of an
external email resource (i.e., a limited user) may be uniquely
identified by a group-based communication system. For
example, an external email resource entity identifier may
comprise American Standard Code for Information Inter-
change (ASCII) text, a pointer, a memory address, and the
like. One or more external email resource entity identifiers
may be stored to a limited profile of a group-based com-
munication system along with other identifiers (e.g., user
identifier, group identifiers, group-based communication
channel identifiers, etc.). The external email resource entity
identifier may be embodied in a format native to the external
email resource with which it is associated or may be
structured in a format designated by the group-based com-
munication system. Associating one or more external email
resource entity identifiers with a user account or user iden-
tifier of the group-based communication system allows the
group-based communication system to link accounts from
disparate external email resources with a selected group-
based communication system user account.

[0066] The term “limited user” refers to a user who
interacts, via a client device, with a group-based communi-
cation system by accessing an external email resource
address associated with an external email resource. A limited
user may be associated with a “limited user identifier,”
which comprises one or more items of data by which the
limited user may be uniquely identified. In embodiments, a
limited user is also associated with an external email
resource entity identifier.

[0067] The terms “user profile,” “user account,” “regular
user profile”, and “user account details” refer to data, files,
and other information associated with a user, including, for
example, a user identifier, one or more group-based com-
munication channel identifiers associated with group-based
communication channels that the user has been granted
access to, one or more group identifiers for groups with
which the user is associated, an indication as to whether the
user is an owner of any group-based communication chan-
nels, an indication as to whether the user has any group-
based communication channel restrictions, a plurality of
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messages, a plurality of emojis, a plurality of conversations,
a plurality of conversation topics, a graphical representation,
an email address, a real name (e.g., John Doe), a username
(e.g., jdoe), a password, a time zone, a status, and the like.
The user account details can include a subset designation of
user credentials, such as, for example, login information for
the user including the user’s username and password.

[0068] The term “limited profile” refers to a user profile
associated with a limited user. A limited profile may include
for example, a limited user identifier, an external email
resource entity identifier, one or more group-based commu-
nication channel identifiers associated with group-based
communication channels that the limited user has been
granted access to, one or more group identifiers for groups
with which the limited user is associated, an indication as to
whether the limited user has any group-based communica-
tion channel restrictions, a plurality of messages, a plurality
of conversations, a plurality of conversation topics, a graphi-
cal representation, an external email resource entity identi-
fier, an external email resource address, a real name (e.g.,
John Doe), a user name, a time zone, a status, and the like.
A user name associated with a limited profile may be
automatically generated by the group-based communication
system based on the external email resource address in the
limited profile. In some embodiments, a limited profile may
become a regular user profile after an invite request confir-
mation is received from the external email resource identi-
fied by the external email resource entity identifier associ-
ated with the limited profile. In some embodiments, a
limited profile may become a regular user profile after an
invite request confirmation is received from the external
email resource identified by the external email resource
entity identifier associated with the limited profile and after
detecting an attempt associated with the limited profile to
access a group-based communication system via a group-
based communication interface. In some embodiments, if no
attempt to access a group-based communication system via
a group-based communication interface associated with the
user profile is detected for a pre-defined period of time, the
user profile may be temporarily reverted to limited profile
and the group-based communication system.

[0069] The term “limited engagement” refers to engage-
ment or electronic interaction between a limited user and a
group-based communication system. Limited engagement
may include, for example, receiving communication mes-
sage data generated based on communication messages from
a group-based communication channel via an external email
resource, submitting requests for group-based communica-
tion messages to be rendered within a group-based commu-
nication interface by transmitting external message data to a
group-based communication system via an external email
resource, transmitting a reaction notification to the group-
based communication system via an external email resource,
and the like.

[0070] The term “communication message data” refers to
data generated based on group-based communication mes-
sages by a group-based communication system and trans-
mitted to an external email resource address. Communica-
tion message data may include text, emoji, links, or the like
from one or more group-based communication messages. As
mentioned above, an external email resource may render
communication message data as a hybrid email object that
includes the text, emoji, links, or the like from the one or
more group-based communication messages. In some



US 2020/0374256 Al

embodiments, communication message data may further
include a tracking pixel. As used herein, the term “tracking
pixel” refers to an image within an email that is associated
with embedded code that is automatically loaded/executed
when the email is rendered for display by an email client.
The embedded code may be configured to establish a
connection between the email client and the group-based
communication system after the embedded code is loaded/
executed.

[0071] Communication message data may be templated or
structured information that is consistent with the email client
that is to receive this data.

[0072] The term “external message data” refers to data
transmitted from the external email resource address to the
group-based communication system that includes text,
emoji, links, or the like to be rendered as a communication
message in a group-based communication interface associ-
ated with at least one group-based communication channel
identifier included in the external message data. The links
may correspond to integrations within the group-based com-
munication system.

[0073] The term “reaction notification” refers to data
transmitted from an external email resource associated with
a limited profile of the group-based communication system
in response to communication message data previously
transmitted from the group-based communication system to
the external email resource. In some embodiments, the
reaction notification may be based on an user engagement
with a hybrid email object rendered based on the commu-
nication message data previously transmitted from the
group-based communication system to the external email
resource, such as a hybrid email object that includes text,
emoji, links, or the like from one or more group-based
communication messages. In some embodiments, the user
engagement may include user input instructing an external
email resource to transmit a reply to the hybrid email object
to the group-based communication system. In some embodi-
ments, the user engagement may include user input reflect-
ing an attempt to render text, emoji, links, or the like
included in the hybrid email object. In some embodiments,
the user input reflecting an attempt to render text, emoji,
links, or the like included in the hybrid email object may be
detected by a tracking pixel included in the hybrid email
object.

[0074] As used herein, the term “limited engagement
protocol” refers to a set of rules that define the conditions
(i.e., logic for making selections) for managing limited
users’ engagement with a group-based communication sys-
tem. In some embodiments, a limited engagement protocol
includes a set of rules defining conditions for selecting one
or more communication messages in a group-based com-
munication channel for transmission to an external email
resource address associated with a limited user profile. In
some embodiments, the limited engagement protocol may
be based on time, topics discussed in one or more group-
based communication messages and/or proximity (e.g., mes-
sage send order proximity, message send time proximity,
and/or sending user identifier proximity) of the group-based
communication messages. In some embodiments, a limited
engagement protocol may be associated with a limited
profile and may be configurable by the limited user. In some
embodiments, a limited engagement protocol may be asso-
ciated with a group-based communication channel. Different
limited engagement protocols may be associated with dif-
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ferent group-based communication channels. In some
embodiments, a limited engagement protocol may be asso-
ciated with both the limited profile and the group-based
communication channel.

[0075] As used herein, the term “message send order
proximity” refers to a proximity measure for messages
associated with the same channel identifier determined
based on a number of group-based communication messages
with the same channel identifier having timestamp data
associated therewith that falls between those timestamps
associated with two or more messages in the same group-
based communication channel.

[0076] As used herein, the term “message send time
proximity” refers to a proximity measure determined based
on difference of time in timestamp data associated with two
or more group-based communication messages in the same
group-based communication channel.

[0077] As used herein, the term “sending user identifier
proximity” refers to a proximity measure determined based
on one or more user profiles of one or more sending user of
two or more communication messages and the limited
profile of a limited user. In some embodiments, sending user
identifier proximity may also be determined based on one or
more communication messages associated with the user
profiles. For example, if numerous communication mes-
sages associated the one or more sending user of two or
more communication messages and the limited profile of a
limited user shares the same channel identifier and has high
message send time proximity and message send order prox-
imity, the user profiles and the limited profile may be
determined to have high sending user identifier proximity.
[0078] As used herein, the term “conversation segment”
refers to a set of communication messages grouped by a
server in a group-based communication system where all
communication messages within the conversation segment
are determined to have at least one identical conversation
primitive identifier. In some embodiments, communication
messages in one conversation segment are directed to the
same topic. In some embodiments, a set of communication
messages in one conversation segment may be thread com-
munication messages in one particular thread. In some
embodiments, the set of communication messages in one
conversation segment may be non-thread communication
messages that shares the same topic. In some embodiments,
the set of communication messages in one conversation
segment has message send order proximity, message send
time proximity, and sending user identifier proximity that
exceeds a respective defined threshold.

[0079] As used herein, the term “conversation primitive
identifier” refers to an element used to analyze, index, store,
communication messages. In one embodiment, a conversa-
tion primitive identifier may be determined based on analy-
sis of topics discussed in the communication message and
other communication messages (e.g., in the same channel or
thread) and/or proximity (e.g., message send order proxim-
ity, message send time proximity, and/or sending user iden-
tifier proximity) of these messages. In another embodiment,
a conversation primitive identifier may be determined based
solely on message send order proximity, message send time
proximity, and/or sending user identifier proximity.

Example System Architecture

[0080] Methods, apparatuses, and computer program
products of the present disclosure may be embodied by any
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of a variety of devices. For example, the method, apparatus,
and computer program product of an example embodiment
may be embodied by a networked device (e.g., an enterprise
platform), such as a server or other network entity, config-
ured to communicate with one or more devices, such as one
or more client devices. Additionally or alternatively, the
computing device may include fixed computing devices,
such as a personal computer or a computer workstation. Still
further, example embodiments may be embodied by any of
a variety of mobile devices, such as a portable digital
assistant (PDA), mobile telephone, smartphone, laptop com-
puter, tablet computer, wearable, or any combination of the
aforementioned devices.

[0081] FIG. 1 illustrates an example group-based commu-
nication system 105 within which embodiments of the
present disclosure may operate. Users may access a group-
based communication system 105 via a communications
network 104 using client devices 101A-101N. The group-
based communication system 105 may comprise a group-
based communication server 106 in communication with at
least one group-based communication repository 107. Client
devices 101 A-101N may interact peer-to-peer or may inter-
act through group-based communication server 106 and
group-based communication repository 107.

[0082] Communications network 104 may include any
wired or wireless communication network including, for
example, a wired or wireless local area network (LAN),
personal area network (PAN), metropolitan area network
(MAN), wide area network (WAN), or the like, as well as
any hardware, software and/or firmware required to imple-
ment it (such as, e.g., network routers, etc.). For example,
communications network 104 may include a cellular tele-
phone, a 902.11, 902.16, 902.20, and/or WiMax network.
Further, the communications network 104 may include a
public network, such as the Internet, a private network, such
as an intranet, or combinations thereof, and may utilize a
variety of networking protocols now available or later
developed including, but not limited to TCP/IP based net-
working protocols. For instance, the networking protocol
may be customized to suit the needs of the group-based
communication system. In some embodiments, the protocol
is a custom protocol of JSON objects sent via a Websocket
channel. In some embodiments, the protocol is JSON over
RPC, JSON over REST/HTTP, and the like.

[0083] The group-based communication server 106 may
be embodied as a computer or computers. The group-based
communication server 106 may provide for receiving of
electronic data from various sources, including but not
necessarily limited to the client devices 101A-101N. For
example, the group-based communication server 106 may
be operable to transmit and receive: communication mes-
sage data, external message data, requests, invitations, com-
munications, external email resource identifiers, user pro-
files, reaction notifications or the like to or from the client
devices 101A-101N, and/or the external email resources
118. The group-based communication server 106 may be
configured to programmatically manage limited engagement
by an external email resource entity, a group-based commu-
nication interface of a group-based communication system.
In some embodiments, the group-based communication
server 106 may be in communication with the group-based
communication repository 107 through the communication
network 104 or otherwise. In some embodiments, the group-
based communication server 106 may determine the data to
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be rendered to a group-based communication interface for
one or more regular user profiles associated with one or
more regular users and/or one or more limited profiled
associated with one or more limited users.

[0084] The group-based communication repository 107
may be embodied as a data storage device such as a Network
Attached Storage (NAS) device or devices, or as a separate
database server or servers. The group-based communication
repository 107 includes information accessed and stored by
the group-based communication server 106 to facilitate the
operations of the group-based communication system 105.
For example, the group-based communication repository
107 may include, without limitation, a plurality of requests,
invitations, communications, identifiers, and the like orga-
nized within the group-based communication repository
107. For example, a group-based communication system
105, such as the group-based communication server 106
may store communication message data, external message
data, requests, invitations, communications, external email
resource identifiers, user profiles, reaction notifications or
the like, on the group-based communication repository 107.
In some embodiments, the group-based communication
repository 107 may be in communication with the group-
based communication server 106 through the communica-
tion network 104. In some embodiments, the group-based
communication repository 107 and the group-based com-
munication server 106 may be contained in the group-based
communication system 105.

[0085] The client devices 101A-101IN may be any com-
puting device as defined above. Electronic data received by
the group-based communication server 106 from the client
devices 101A-101N may be provided in various forms and
via various methods. For example, the client devices 101 A-
101N may include desktop computers, laptop computers,
smartphones, netbooks, tablet computers, wearables, and the
like.

[0086] In embodiments where a client device 101A-101N
is a mobile device, such as a smart phone or tablet, the client
device 101A-101N may execute an “app” to interact with
the group-based communication system 105. Such apps are
typically designed to execute on mobile devices, such as
tablets or smartphones. For example, an app may be pro-
vided that executes on mobile device operating systems such
as 1I0S®, Android®, or Windows®. These platforms typi-
cally provide frameworks that allow apps to communicate
with one another and with particular hardware and software
components of mobile devices. For example, the mobile
operating systems named above each provide frameworks
for interacting with location services circuitry, wired and
wireless network interfaces, user contacts, and other appli-
cations. Communication with hardware and software mod-
ules executing outside of the app is typically provided via
application programming interfaces (APIs) provided by the
mobile device operating system.

[0087] Additionally or alternatively, the client device
101A-101N may interact with the group-based communica-
tion system 105 via a web browser. As yet another example,
the client device 101A-101N may include various hardware
or firmware designed to interface with the group-based
communication system 105.

[0088] In some embodiments of an example group-based
communication system 105, group-based communication
messages, requests, invite request confirmations, external
email resource identifiers, other identifiers such as group-
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based communication channel identifier, group identifier, or
email resource entity identifier, user profiles, reaction noti-
fications or the like, and the like may be sent from a client
device 101A-101N to a group-based communication system
105. In various implementations, the communication mes-
sages, requests, invite request confirmation, external email
resource identifiers, other identifiers such as group-based
communication channel identifier, group identifier, or email
resource entity identifier, user profiles, reaction notifica-
tions, or the like may be sent to the group-based commu-
nication system 105 over communications network 104
directly by a client device 101A-101N, the communication
messages, requests, invite request confirmation, external
email resource identifiers, other identifiers such as group-
based communication channel identifier, group identifier, or
email resource entity identifier, user profiles, reaction noti-
fications, or the like may be sent to the group-based com-
munication system 105 via an intermediary such as an
intermediate server or another client device 101A-101N,
and/or the like. For example, the client device 101A-101IN
may be a desktop, a laptop, a tablet, a smartphone, and/or the
like that is executing a client application (e.g., a group-based
communication app). In one implementation, the commu-
nication messages, requests, invite request confirmation,
external email resource identifiers, other identifiers such as
group-based communication channel identifier, group iden-
tifier, or email resource entity identifier, user profiles, reac-
tion notifications, or the like may include data such as a
client device identifier, sending user identifier, a group
identifier, a group-based communication channel identifier,
external email resource entity identifier, user-provided data
embedded within a communication message, profile data,
template data used for rendering a group-based communi-
cation interface, email resource engagement data, messaging
communication data, third party metadata, and/or the like. In
some embodiments, some of the data may be provided by
the external email resource(s) 118.

[0089] In an example embodiment, the group-based com-
munication system 105 may also be connected to, or in
communication with, one or more external email resources
118. The group-based communication system 105, such as
the group-based communication server 106, may be in
communication with the one or more external email
resources 118 through the communication network 104. As
discussed above, the group-based communication system
105 may be configured to receive one or more reaction
notifications that include email resource engagement data
from one or more external email resources 118.

[0090] The email resource engagement data transmitted
by the external email resource(s) may include data reflecting
user input instructing an email client to transmit a reply to
the hybrid email object to the group-based communication
system. In some embodiments, the email resource engage-
ment data may include data reflecting user input represent-
ing an attempt to render text, emoji, links, or the like
included in the hybrid email object. In some embodiments,
after the email client receives the user input representing an
attempt to render text, emoji, links, or the like included in the
hybrid email object, a tracking pixel included in the hybrid
email object may attempt to establish connection with the
group-based communication system. The email resource
engagement data may be transmitted as a reaction notifica-
tion.
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[0091] In some embodiments, the group-based communi-
cation system 105 may be configured to receive an external
email resource entity identifier from the external email
resource 118. The external email resource entity identifier
may include information associated with a limited user. The
group-based communication system may determine a lim-
ited profile to which the information from an external email
resource is associated. The external email resource entity
identifier may be provided as an email address, identification
number, or the like.

Example Group-Based Communication System
Configuration

[0092] The group-based communication system, including
the client devices 101A-101N and/or group-based commu-
nication server 106, may be embodied by one or more
computing systems and include one or more components
shown in circuitry 200 shown in FIG. 2. The circuitry 200
may include a processor 202, a memory 201, input/output
circuitry 203, communications circuitry 205, and limited
engagement protocol circuitry 206. The circuitry 200 may,
in some embodiments, also include the group-based com-
munication repository 107. In some embodiments, the
group-based communication repository may be stored on the
memory 201. The circuitry 200 may be configured to
execute the operations described herein. Although these
components 107 and 201-206 are described with respect to
functional limitations, it should be understood that the
particular implementations necessarily include the use of
particular hardware. It should also be understood that certain
of these components 106 and 201-206 may include similar
or common hardware. For example, two sets of circuitry
may both leverage use of the same processor, network
interface, storage medium, or the like to perform their
associated functions, such that duplicate hardware is not
required for each set of circuitry. The use of the term
“circuitry” as used herein with respect to components of the
apparatus should therefore be understood to include particu-
lar hardware configured to perform the functions associated
with the particular circuitry as described herein.

[0093] The term “circuitry” should be understood broadly
to include hardware and, in some embodiments, software for
configuring the hardware. For example, in some embodi-
ments, “circuitry” may include processing circuitry, storage
media, network interfaces, input/output devices, and the
like. In some embodiments, other elements of the circuitry
200 may provide or supplement the functionality of particu-
lar circuitry. For example, the processor 202 may provide
processing functionality, the memory 201 may provide stor-
age functionality, the communications circuitry 205 may
provide network interface functionality, and the like.

[0094] In some embodiments, the processor 202 (and/or
co-processor or any other processing circuitry assisting or
otherwise associated with the processor) may be in commu-
nication with the memory 201 via a bus for passing infor-
mation among components of the apparatus. The memory
201 may be non-transitory and may include, for example,
one or more volatile and/or non-volatile memories. In other
words, for example, the memory may be an electronic
storage device (e.g., a computer readable storage medium).
The memory 201 may be configured to store information,
data, content, applications, instructions, identifiers, requests,
communications, or the like, for enabling the apparatus to
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carry out various functions in accordance with example
embodiments of the present disclosure.

[0095] The memory 201 may include a non-volatile com-
puter-readable storage medium such as a floppy disk, flex-
ible disk, hard disk, solid-state storage (SSS) (e.g., a solid
state drive (SSD), solid state card (SSC), solid state module
(SSM)), enterprise flash drive, magnetic tape, or any other
non-transitory magnetic medium, and/or the like. A non-
volatile computer-readable storage medium may also
include a punch card, paper tape, optical mark sheet (or any
other physical medium with patterns of holes or other
optically recognizable indicia), compact disc read only
memory (CD-ROM), compact disc-rewritable (CD-RW),
digital versatile disc (DVD), Blu-ray disc (BD), any other
non-transitory optical medium, and/or the like. Such a
non-volatile computer-readable storage medium may also
include read-only memory (ROM), programmable read-only
memory (PROM), erasable programmable read-only
memory (EPROM), electrically erasable programmable
read-only memory (EEPROM), flash memory (e.g., Serial,
NAND, NOR, and/or the like), multimedia memory cards
(MMC), secure digital (SD) memory cards, SmartMedia
cards, CompactFlash (CF) cards, Memory Sticks, and/or the
like. Further, a non-volatile computer-readable storage
medium may also include conductive-bridging random
access memory (CBRAM), phase-change random access
memory (PRAM), ferroelectric random-access memory (Fe-
RAM), non-volatile random-access memory (NVRAM),
magnetoresistive random-access memory (MRAM), resis-
tive random-access memory (RRAM), Silicon-Oxide-Ni-
tride-Oxide-Silicon memory (SONOS), floating junction
gate random access memory (FJG RAM), Millipede
memory, racetrack memory, and/or the like.

[0096] The processor 202 may be embodied in a number
of different ways and may, for example, include one or more
processing devices configured to perform independently.
Additionally or alternatively, the processor may include one
or more processors configured in tandem via a bus to enable
independent execution of instructions, pipelining, and/or
multithreading. The use of the term “processing circuitry”
may be understood to include a single core processor, a
multi-core processor, multiple processors internal to the
apparatus, and/or remote or “cloud” processors.

[0097] Inan example embodiment, the processor 202 may
be configured to execute instructions stored in the memory
201 or otherwise accessible to the processor. Alternatively,
or additionally, the processor may be configured to execute
hard-coded functionality. As such, whether configured by
hardware or software methods, or by a combination thereof,
the processor may represent an entity (e.g., physically
embodied in circuitry) capable of performing operations
according to an embodiment of the present disclosure while
configured accordingly. Alternatively, as another example,
when the processor is embodied as an executor of software
instructions, the instructions may specifically configure the
processor to perform the algorithms and/or operations
described herein when the instructions are executed.
[0098] In some embodiments, the circuitry 200 may
include input/output circuitry 203 that may, in turn, be in
communication with processor 202 to provide output to the
user and, in some embodiments, to receive an indication of
a user input. The input/output circuitry 203 may comprise a
user interface and may include a display and may comprise
a web user interface, a mobile application, a client device, a
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kiosk, or the like. In some embodiments, the input/output
circuitry 203 may also include a keyboard, a mouse, a
joystick, a touch screen, touch areas, soft keys, a micro-
phone, a speaker, or other input/output mechanisms. The
processor and/or user interface circuitry comprising the
processor may be configured to control one or more func-
tions of one or more user interface elements through com-
puter program instructions (e.g., software and/or firmware)
stored on a memory accessible to the processor (e.g.,
memory 201, and/or the like).

[0099] The communications circuitry 205 may be any
means such as a device or circuitry embodied in either
hardware or a combination of hardware and software that is
configured to receive and/or transmit data from/to a network
and/or any other device, circuitry, or module in communi-
cation with the circuitry 200. In this regard, the communi-
cations circuitry 205 may include, for example, a network
interface for enabling communications with a wired or
wireless communication network. For example, the commu-
nications circuitry 205 may include one or more network
interface cards, antennae, buses, switches, routers, modems,
and supporting hardware and/or software, or any other
device suitable for enabling communications via a network.
Additionally or alternatively, the communication interface
may include the circuitry for interacting with the antenna(s)
to cause transmission of signals via the antenna(s) or to
handle receipt of signals received via the antenna(s).
[0100] The group-based communication circuitry 204
includes hardware configured to support a group-based
communication system 105. The group-based communica-
tion circuitry 204 may utilize processing circuitry, such as
the processor 202, to perform these actions. The group-
based communication circuitry 204 may send and/or receive
data from group-based communication repository 107. In
some implementations, the sent and/or received data may be
of enterprise-based digital content objects organized among
a plurality of group-based communication channels. It
should also be appreciated that, in some embodiments, the
group-based communication circuitry 204 may include a
separate processor, specially configured field programmable
gate array (FPGA), or application specific interface circuit
(ASIC).

[0101] The limited engagement protocol circuitry 206
includes hardware configured to apply a limited engagement
protocol which supports the operations of the group-based
communication system 105. The limited engagement pro-
tocol circuitry 206 may utilize processing circuitry, such as
the processor 202, to perform these actions. It should also be
appreciated that, in some embodiments, the group-based
communication circuitry 204 may include a separate pro-
cessor, specially configured field programmable gate array
(FPGA), or application specific interface circuit (ASIC).
[0102] As described above and as will be appreciated
based on this disclosure, embodiments of the present dis-
closure may be configured as methods, mobile devices,
backend network devices, and the like. Accordingly,
embodiments may comprise various means including
entirely of hardware or any combination of software and
hardware. Furthermore, embodiments may take the form of
a computer program product on at least one non-transitory
computer-readable storage medium having computer-read-
able program instructions (e.g., computer software) embod-
ied in the storage medium. Any suitable computer-readable
storage medium may be utilized including non-transitory
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hard disks, CD-ROMs, flash memory, optical storage
devices, or magnetic storage devices.

Example Group-Based Communication System
Operations

[0103] Referring now to FIG. 3, a flowchart is provided to
illustrate operations that are executed by an example
embodiment of an apparatus used to embody various com-
ponents of the group-based communication system 105,
such as the group-based communication server 106, for
programmatically managing limited engagement by an
external email resource entity with a group-based commu-
nication interface of a group-based communication system.
FIG. 3 and other flowcharts herein are for illustrative pur-
poses and are not to be limiting unless otherwise stated
herein. Unless otherwise noted, various operations discussed
in FIG. 3 and other flowcharts may be used in the same or
separate embodiments of the present disclosure.

[0104] As shown in optional Block 300 of FIG. 3, the
apparatus includes means, such as the communications
circuitry 205, processor 202, or the like, for receiving an
invite request comprising an external email resource entity
identifier. The invite request may be transmitted from a
client device 101A to 101N associated with a user of the
group-based communication channel. The invite request
indicates that the external email resource entity identified by
the external email resource entity identifier is invited to
become a limited user of the group-based communication
system. In some embodiments, the invite request may be
automatically generated by the group-based communication
system as part of a bulk invite comprising invite request
messages to one or more, and in some embodiments, all
external email resource entity identifiers associated with an
external email resource.

[0105] The invite request may be encrypted. In some
embodiments, an invite request may include a group iden-
tifier and/or group-based communication channel identifier.
In some embodiments, invite requests that include group-
based communication channel identifiers associated with
certain pre-defined high security group-based communica-
tion channels may be accepted only if the invite request is
transmitted from a client device that satisfies a pre-defined
security protocol. For example, such pre-defined security
protocol may define that only client devices associated with
certain pre-approved user profiles, such as owners of a
channel, satisfy the protocol. In some embodiments, an
invite request message can only be sent to an external email
resource that is associated with one or more users in the
channel.

[0106] As shown in optional Block 310 of FIG. 3, the
apparatus includes means, such as the communications
circuitry 205, processor 202, or the like, for transmitting an
invite request message associated with the invite request to
an external email resource address associated with the
external email resource entity identifier. The invite request
message may include the external email resource address.
The invite request message may be transmitted to the
external email resource 118; the external email resource 118
may then parse the invite request message and identify the
external email resource entity identified by the external
email resource entity identifier. An email client associated
with the external email resource entity identified by the
external email resource entity identifier may render for
display the invite request message. The apparatus may
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further associate the external email resource entity identifier
with least one group identifier and at least one group-based
communication channel identifier. In some embodiments,
the at least one group identifier and the at least one group-
based communication channel identifier may be included in
the invite request message. In some embodiments, the
external email resource entity identifier is also determined to
be associated with at least one group-based communication
interface identifier.

[0107] In some embodiments, the group-based communi-
cation system may automatically identify the at least one
group identifier and the at least one group-based communi-
cation channel identifier based on at least one group iden-
tifier and the at least one group-based communication chan-
nel identifier associated with the user profile associated with
the client device initiating the invite request message. In
some embodiments, the group-based communication system
may automatically identify the at least one group identifier
and the at least one group-based communication channel
identifier based on a group-based communication channel
associated with a group-based communication interface ren-
dered with a user selection field associated with the invite
request message.

[0108] The apparatus includes means, for storing the
external email resource entity identifier, the at least one
group identifier, and the at least one group-based commu-
nication channel identifier to a limited profile of the group-
based communication system. Limited profile is a user
profile associated with a limited user, as defined above. A
limited profile may include, for example, a limited user
identifier, one or more group-based communication channel
identifiers associated with group-based communication
channels that the user has been granted access to, one or
more group identifiers for groups with which the user is
associated, an indication as to whether the user has any
group-based communication channel restrictions, a plurality
of messages, a plurality of conversations, a plurality of
conversation topics, a graphical representation, an external
email resource entity identifier, an external email resource
address, a real name (e.g., John Doe), a user name, a time
zone, a status, and the like. The one or more group-based
communication channel identifiers associated with group-
based communication channels that the user has been
granted access to may be the same as the at least one
group-based communication channel identifier previously
identified/provided. In some embodiments, the limited pro-
file may be stored in the group-based communication reposi-
tory 107.

[0109] As shown in Block 320 of FIG. 3, the apparatus
includes means, such as the communications circuitry 205,
processor 202, or the like, for receiving one or more com-
munication messages of a channel message corpus associ-
ated with a group-based communication channel identifier.
The communication message is associated with an external
email resource entity identifier, the communication message
comprising timestamp data.

[0110] As shown in Block 330 of FIG. 3, the apparatus
includes means, such as the communications circuitry 205,
processor 202, or the like, for querying a group-based
communication repository to determine whether the external
email resource entity identifier is associated with a limited
profile of the group-based communication system.

[0111] As shown in Block 340 of FIG. 3, the apparatus
includes means, such as the processor 202, memory 201,
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limited engagement protocol circuitry 206, or the like, for
applying a limited engagement protocol to the one or more
communication messages upon determining that the external
email resource entity identifier is associated with a limited
profile. In some embodiments, applying the limited engage-
ment protocol comprises comparing the timestamp data
associated with the invite request message that indicates the
time where the invite request message is transmitted with
timestamp data associated with the one or more communi-
cation messages to determine whether the timestamp data
associated with the one or more communication messages
all indicate an earlier time than the timestamp data associ-
ated with the invite request message. In some embodiments,
if the timestamp data associated with the one or more
communication messages do not all indicate an earlier time
than the timestamp data associated with the invite request
message, the limited engagement protocol is not satisfied.

[0112] As defined above, an limited engagement protocol
is a set of rules that define the conditions for managing
limited users’ engagement of the group-based communica-
tion system

[0113] In some embodiments, limited engagement proto-
col may be developed by a limited engagement protocol
learning model. In some embodiments, the limited engage-
ment protocol learning model may be one or a combination
of: a random forests learning model, a logistic regression
learning model, neural networks, or the like. In some
embodiments, the limited engagement protocol learning
model may utilize data parsed from reaction notifications,
group-based communication messages, and other data
related to one or more limited user profiles as training data.
In some embodiments, the limited engagement protocol
learning model may provide or modify one or more of the
thresholds discussed in conjunction with FIGS. 6-9. In some
embodiments, limited engagement protocol learning model
may consider various factors, including but not limited to,
the time period in which a user is most likely to have active
engagement with emails, the typical time between a user’s
response to messages and topic of the message, and the like.
These factors may be determined based on past data and
used with a logistic regression, neural network, or other
models to predict likelihood of a user responding to a
particular message in a particular time window. The group-
based communication system may adjust the limited engage-
ment protocol accordingly to maximize the likelihood of
response but at the same time to minimize sending too many
messages in a short time.

[0114] As defined above, a channel message corpus a
collection of one or more communication messages associ-
ated with a group-based communication channel. In some
embodiments, channel message corpus are constructed
based on a pre-defined trigger. In some embodiments, a
channel message corpus is constructed by periodically col-
lecting group-based communication messages based on
timestamp data. In some embodiments, a channel message
corpus may be edited by adding additional communication
messages to the channel message corpus. In some embodi-
ments, a channel message corpus is constructed by collect-
ing group-based communication messages after a defined
number of messages with identical group-based communi-
cation channel identifier is received. In some embodiments,
a channel message corpus is constructed by collecting
group-based communication messages after receiving a
request (such as a user request) to construct a channel
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message corpus. In some embodiments, the channel message
corpus includes all group-based communication messages
having in common a group-based communication identifier
with the channel.

[0115] In some embodiments, the apparatus may apply the
limited engagement protocol to more than one communica-
tion message of the channel message corpus. Whether to
apply the limited engagement protocol to more than one
communication message may be defined by the limited
engagement protocol. For example, the limited engagement
protocol may define that the limited engagement protocol
need to be applied to all communication messages rendered.
Examples of applying the limited engagement protocol are
illustrated in FIGS. 6-9.

[0116] As shown in Block 350 of FIG. 3, the apparatus
includes means, such as the processor 202, memory 201,
communications circuitry 205, or the like, for transmitting
communication message data associated with the one or
more communication messages an external email resource
address associated with the external resource entity identifier
for rendering by an external email resource as a hybrid email
object in a circumstance where the communication message
satisfies the limited engagement protocol. Communication
message data is data generated based on the one or more
group-based communication messages from the group-
based communication channel by the group-based commu-
nication system. Communication message data may include
text, emoji, links, or the like from the one or more group-
based communication messages. In some embodiments,
communication message data may further include a tracking
pixel. Communication message data may be templated or
structured template information that is consistent with the
email client that is to receive this data.

[0117] Operations 320 to 350 may be repeated after new
group-based communication messages are received by the
group-based communication system 105. In some embodi-
ments, the limited engagement protocol may be applied after
a defined number of new group-based communication mes-
sages with the group-based communication channel identi-
fier are identified. In some embodiments, the limited engage-
ment protocol may be applied after a pre-defined period of
time.

Example Group-Based Communication Interfaces

[0118] FIG. 4A illustrates an example component inside a
group-based communication interface that may be engage-
able by a user to provide user input for an invite request. In
an example embodiment, the group-based communication
system 105 may receive selection input(s) from a client
device associated with the user initiating the invite request.
In the example embodiment illustrated, the client device
associated with the user identified by the user identifier 410
transmitted and rendered a group-based communication
message mentioning an identifier that is not a member of the
group-based communication channel or the group based
communication system. Upon identifying such message, the
group-based communication system 105 transmits for ren-
dering within a group-based communication interface a
group-based communication message 420 that includes a
selection field 430 that is engageable to provide selection
input with regard to whether to invite a new limited user. In
some embodiments, the user identified by the user identifier
410 may need to provide the external email resource entity
identifier to be associated with the invite request. In some
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embodiments, a group identifier and a group-based commu-
nication channel identifier may be automatically identified
by the group-based communication system based on the
group-based communication channel identifier associated
with the group-based communication interface rendered.
[0119] FIG. 4B illustrates another example interface that
may be prompted or presented/transmitted by a group-based
communication interface that may be engageable by a user
to provide user input for an invite request. In an example
embodiment, the group-based communication system 105
may receive user input(s) from a client device associated
with the user initiating the invite request. In the example
embodiment illustrated, the user may provide one or more
external email resource entity identifiers (Email Addresses
in the illustrated example) in the input field 440. Optionally,
the user may also provide an identifier associated with the
limited user to be invited (real name in the illustrated
example). The user may also provide one or more group-
based communication channel identifiers in the input field
450.

[0120] FIG. 4C illustrates yet another example interface
that may be prompted or presented/transmitted by a group-
based communication interface that may be engageable by a
user to provide user input for an invite request. In an
example embodiment, the group-based communication sys-
tem 105 may receive user input(s) from a client device
associated with the user initiating the invite request. In the
example embodiment illustrated, the user may provide one
or more external email resource entity identifiers (Email
Addresses in the illustrated example) in the input field 460.
Optionally, the user may also input a message to the limited
user in input field 470.

Additional Example Group-Based Communication
System Operations

[0121] Referring now to FIG. 5, a flowchart is provided to
illustrate operations that are executed by an example
embodiment of an apparatus used to embody various com-
ponents of the group-based communication system 105,
such as the group-based communication server 106, for
programmatically managing limited engagement by an
external email resource entity with a group-based commu-
nication interface of a group-based communication system.
[0122] As shown in Block 500 of FIG. 5, the apparatus
includes means, such as the processor 202, memory 201,
communications circuitry 205, or the like, for receiving
external message data from the external email resource
address associated with the external resource entity identi-
fier. The external message data comprises at least one group
identifier and at least one group-based communication chan-
nel identifier. The external message data may also comprise
text, emojis, or the like to be rendered within a group-based
communication interface.

[0123] As shown in Block 510 of FIG. 5, the apparatus
includes means, such as the communications circuitry 205,
processor 202, or the like, for querying a group-based
communication repository to determine whether the external
email resource entity identifier is associated with a limited
profile associated with the group-based communication
channel identifier of the group-based communication sys-
tem. In some embodiments, the external email resource
entity identifier would be considered as associated with a
limited profile of the group-based communication system if
the external message data includes a unique identifier asso-
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ciated with the limited profile, such as a special email
address associated with the group-based communication
system that is created for the limited engagement.

[0124] As shown in Block 520 of FIG. 5, the apparatus
includes means, such as the processor 202, memory 201,
communications circuitry 205, or the like, for transmitting a
communication message for rendering within a group-based
communication interface associated with the at least one
group identifier and the at least one group-based communi-
cation channel identifier. The communication message ren-
dered may be formatted according to the format of other
group-based communication messages. In some embodi-
ments, the communication message rendered may include a
note that indicates the communication message is originated
from a limited user. In some embodiments, a username
generated based on the external email resource entity iden-
tifier, such by parsing the external email resource entity
identifier, may also be rendered with the communication
message.

[0125] Referring now to FIGS. 6-9, FIGS. 6-9 illustrates
examples of applying various example possible rules in the
limited engagement protocol. Note that the rules in the
limited engagement protocol may be combined, weighted
according to various predefined models, removed, and
added. The rules in the limited engagement protocol may be
defined based on the limited user profile, the group-based
communication channel, and/or the group associated with
the limited engagement protocol.

[0126] Referring now to FIG. 6, as shown in Block 600 of
FIG. 6, the apparatus includes means, such as the processor
202, memory 201, or the like, for comparing timestamp data
associated with most recent two communication messages of
the one or more communication messages that have not been
transmitted to the external email resource address associated
with the external email resource entity identifier as commu-
nication message data. In some embodiments, the apparatus
identifies the most recent two communication messages of
the one or more communication messages by comparing
timestamp data associated with first of the one or more
communication messages. In some embodiments, the appa-
ratus stores an ordered list that indicates the chronological
order associated with transmission of communication mes-
sage data and communication messages. The ordered list
may be utilized to identify the most recent two communi-
cation messages of the one or more communication mes-
sages.

[0127] As shown in Block 610 of FIG. 6, the apparatus
includes means, such as the processor 202, memory 201, or
the like, for determining that the limited engagement pro-
tocol is satisfied in a circumstance where the time difference
between rendering the most recent two group-based com-
munication messages satisfies a predefined message time
threshold. For example, in some embodiments, if the time
difference between rendering the most recent two group-
based communication messages exceeds a predefined mes-
sage time threshold of 1 hour, the apparatus may determine
that the limited engagement protocol is satisfied. In some
embodiments, an additional requirement is that the text
emojis, or the like in the most recent two group-based
communication message rendered are not already transmit-
ted to the external email resource as part of communication
message data.

[0128] Referring now to FIG. 7, as shown in Block 700 of
FIG. 7, the apparatus includes means, such as the processor
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202, memory 201, or the like, for comparing timestamp data
associated with a first communication message of the one or
more communication messages that have not been transmit-
ted to the external email resource address associated with the
external email resource entity identifier as communication
message data and timestamp data associated with a current
time. In some embodiments, the apparatus identifies the first
communication messages of the one or more communication
messages rendered by comparing timestamp data associated
with each of the one or more communication messages. In
some embodiments, the apparatus stores an ordered list that
indicates the chronological order associated with transmis-
sion of communication message data and communication
messages. The ordered list may be utilized to identify the
first message of the one or more communication messages.
[0129] As shown in Block 710 of FIG. 7, the apparatus
includes means, such as the processor 202, memory 201, or
the like, for determining that the limited engagement pro-
tocol is satisfied in a circumstance where a time difference
between rendering the first communication message of the
one or more communication messages and the timestamp
data associated with the current time satisfies a predefined
message time threshold. For example, in some embodi-
ments, if the time difference between rendering the first
communication message of the one or more communication
messages and the timestamp data associated with the current
time exceeds a predefined message time threshold of 1 hour,
the apparatus may determine that the limited engagement
protocol is satisfied.

[0130] Referring now to FIG. 8, as shown in Block 800 of
FIG. 8, the apparatus includes means, such as the processor
202, memory 201, or the like, for determining one or more
conversation primitive identifiers for each communication
message of the one or more communication messages that
have not been transmitted to the external email resource
address associated with the external email resource entity
identifier as communication message data.

[0131] As shown in Block 810 of FIG. 8, the apparatus
includes means, such as the processor 202, memory 201, or
the like, for determining that the limited engagement pro-
tocol is satisfied in a circumstance where the one or more
conversation primitive identifiers. For example, in some
embodiments, if the conversation primitive identifiers are
not identical, which indicates that the one or more commu-
nication messages are not part of the same conversation, the
apparatus may determine that the limited engagement pro-
tocol is satisfied.

[0132] Referring now to FIG. 9, as shown in Block 900 of
FIG. 9, the apparatus includes means, such as the processor
202, memory 201, or the like, for determining a number of
messages of the one or more communication messages that
have not been transmitted to the external email resource
address associated with the external email resource entity
identifier as communication message data.

[0133] As shown in Block 910 of FIG. 9, the apparatus
includes means, such as the processor 202, memory 201, or
the like, for determining that the limited engagement pro-
tocol is satisfied in a circumstance where the number of
messages exceeds a pre-defined threshold. For example, in
some embodiments, if there are more than 20 communica-
tion messages rendered, the apparatus may determine that
the limited engagement protocol is satisfied.

[0134] In some embodiments, determining whether the
communication message satisfies the limited engagement
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protocol comprises determining one or more sending user
proximities between one or more user profiles associated
with the one or more communication messages and the
limited profile. If the limited profile and the one or more user
profiles associated with the one or more communication
messages have sending user proximities exceeding a pre-
determined sending user proximity threshold, the group-
based communication system may determine that the limited
engagement protocol is satisfied. A sending user identifier
proximity is a proximity measure determined based on how
closely related the sending users/limited of two or more
communication messages in the same group-based commu-
nication channel are. The sending user identifier proximity
may be calculated by adding, or otherwise calculated
according to a pre-defined or learning model provided
formula, a set of sending user proximity intermediary values
generated based on various metadata associated the user
profile. For example, if there are three common workspaces
shared between the sending users for two messages, sending
user proximity intermediary values for common workspaces
would be equal to 30. If there are seven common channels
shared between the sending users, sending user proximity
intermediary values for common channels would be equal to
14. As a result, in some embodiments, the sending user
identifier proximity for the sending users for the two mes-
sages would be 30+14=44.

[0135] Referring now to FIG. 10, a flowchart is provided
to illustrate operations that are executed by an example
embodiment of an apparatus, for managing reaction notifi-
cations received from the external email resource.

[0136] As shown in Block 1000 of FIG. 10, the apparatus
includes means, such as the communications circuitry 205,
processor 202, or the like, for receiving a reaction notifica-
tion associated with the hybrid email object, the reaction
notification comprising a reaction identifier which is a
unique identifier associated with the reaction notification, a
communication message identifier associated with the com-
munication message, and the external email resource entity
identifier. s

[0137] As shown in Block 1010 of FIG. 10, the apparatus
includes means, such as the communications circuitry 205,
processor 202, or the like, for transmitting a message
reaction associated with the external email resource entity
for rendering within the group-based communication inter-
face associated with the communication message. The mes-
sage reaction may take the form of text, emojis, creation of
thread communication message, or the like. The message
reaction may be formatted according to the format of a
group-based communication message.

[0138] In some embodiments, the limited engagement
protocol associated with the limited profile may be adjusted
based on the reaction notification. For example, if the
group-based communication system detects a higher ratio of
reaction notification received divided by communication
message data transmitted, the group-based communication
system may adjust the limited engagement protocol to
transmit the communication message data to the external
email resource address more frequently. The group-based
communication system may adjust the limited engagement
protocol by adjusting the thresholds described in conjunc-
tion with FIGS. 6-9.

[0139] While this specification contains many specific
implementation details, these should not be construed as
limitations on the scope of any disclosures or of what may
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be claimed, but rather as descriptions of features specific to
particular embodiments of particular disclosures. Certain
features that are described herein 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.

[0140] Similarly, 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.
In certain circumstances, multitasking and parallel process-
ing may be advantageous. Moreover, the separation of
various system components in the embodiments described
above should not be understood as requiring such separation
in all embodiments, and it should be understood that the
described program components and systems can generally
be integrated together in a single software product or pack-
aged into multiple software products.

[0141] Thus, particular embodiments of the subject matter
have been described. Other embodiments are within the
scope of the following claims. In some cases, the actions
recited in the claims can be performed in a different order
and still achieve desirable results. In addition, the processes
depicted in the accompanying figures do not necessarily
require the particular order shown, or sequential order, to
achieve desirable results. In certain implementations, mul-
titasking and parallel processing may be advantageous.

[0142] As described above, FIGS. 3, and 5-10 illustrate
flowcharts of apparatuses and methods according to example
embodiments of the invention. It will be understood that
each block of the flowcharts, and combinations of blocks in
the flowcharts, may be implemented by various means, such
as hardware, firmware, processor, circuitry, and/or other
devices associated with execution of software including one
or more computer program instructions. For example, one or
more of the procedures described above may be embodied
by computer program instructions. As will be appreciated,
any such computer program instructions may be loaded onto
a computer or other programmable apparatus (e.g., hard-
ware) to produce a machine, such that the resulting computer
or other programmable apparatus implements the functions
specified in the flowchart blocks. These computer program
instructions may also be stored in a computer-readable
memory that may direct a computer or other programmable
apparatus to function in a particular manner, such that the
instructions stored in the computer-readable memory pro-
duce an article of manufacture the execution of which
implements the function specified in the flowcharts blocks.
The computer program instructions may also be loaded onto
a computer or other programmable apparatus to cause a
series of operations to be performed on the computer or
other programmable apparatus to produce a computer-
implemented process such that the instructions which
execute on the computer or other programmable apparatus
provide operations for implementing the functions specified
in the flowchart blocks.
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[0143] Accordingly, blocks of the flowcharts support com-
binations of means for performing the specified functions
and combinations of operations for performing the specified
functions for performing the specified functions. It will also
be understood that one or more blocks of the flowcharts, and
combinations of blocks in the flowcharts, can be imple-
mented by special purpose hardware-based computer sys-
tems which perform the specified functions, or combinations
of special purpose hardware and computer instructions.

[0144] In some embodiments, certain ones of the opera-
tions above may be modified or further amplified. Further-
more, in some embodiments, additional optional operations
may be included. Modifications, additions, or amplifications
to the operations above may be performed in any order and
in any combination.

[0145] Many modifications and other embodiments of the
disclosures set forth herein will come to mind to one skilled
in the art to which these disclosures pertain having the
benefit of the teachings presented in the foregoing descrip-
tions and the associated drawings. Therefore, it is to be
understood that the disclosures are not to be limited to the
specific embodiments disclosed and that modifications and
other embodiments are intended to be included within the
scope of the appended claims. Although specific terms are
employed herein, they are used in a generic and descriptive
sense only and not for purposes of limitation.

What is claimed is:

1. One or more non-transitory computer-readable media
storing computer-executable instructions that, when
executed by a processor, perform a method of managing
limited engagement by an external email resource entity
with a group-based communication interface of a group-
based communication system, the method comprising the
steps of:

receiving a communication message of a channel message
corpus associated with a group-based communication
channel identifier, the communication message com-
prising timestamp data;

querying a group-based communication repository to
determine whether an external email resource entity
identifier of the external email resource entity is asso-
ciated with a limited profile of the group-based com-
munication system;

upon determining that the external email resource entity
identifier is associated with a limited profile, applying
a limited engagement protocol to the communication
message of the channel message corpus associated with
the group-based communication channel identifier; and

upon determining that the timestamp data indicates that a
previous email message was not sent within a prede-
termined minimum message threshold, generating an
email message including the communication message
and an additional communication message of the chan-
nel message corpus associated with the group-based
communication channel identifier;

transmitting the email message to an external email
resource address associated with the external email
resource entity identifier.

2. The media of claim 1, wherein the communication
message and the additional communication message are
associated with a thread in the channel message corpus of
the group-based communication system.
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3. The media of claim 1, wherein the email message
includes a conversation segment associated with the com-
munication message.

4. The media of claim 1 wherein the predetermined
minimum message threshold is one hour.

5. The media of claim 1, wherein the email message
further includes a tracking pixel.

6. The media of claim 5, wherein the predetermined
minimum message threshold is adjusted based on recipient
engagement data as determined via the tracking pixel.

7. The media of claim 1, wherein the method further
comprises the steps of:

receiving an external email message from the external

email resource address associated with the external
email resource entity identifier, the external email mes-
sage including external message data;

rendering the external message data to a channel of the

group-based communication system, wherein the chan-
nel is determined based on the external email resource
entity identifier.

8. A method of managing limited engagement by an
external email resource entity with a group-based commu-
nication interface of a group-based communication system
comprising the steps of:

receiving a communication message of a channel message

corpus associated with a group-based communication
channel identifier, the communication message com-
prising timestamp data;

querying a group-based communication repository to

determine whether an external email resource entity
identifier of the external email resource entity is asso-
ciated with a limited profile of the group-based com-
munication system;

upon determining that the external email resource entity

identifier is associated with a limited profile, applying
a limited engagement protocol to the communication
message of the channel message corpus associated with
the group-based communication channel identifier; and

upon determining that the timestamp data indicates that a

previous email message was not sent within a prede-
termined minimum message threshold, generating an
email message including the communication message
and an additional communication message of the chan-
nel message corpus associated with the group-based
communication channel identifier;

transmitting the email message to an external email

resource address associated with the external email
resource entity identifier.

9. The method of claim 8, wherein the communication
message and the additional communication message are
associated with a thread in the channel message corpus of
the group-based communication system.

10. The method of claim 8, wherein the email message
includes a conversation segment associated with the com-
munication message.

11. The method of claim 8, wherein the predetermined
minimum message threshold is one hour.

12. The method of claim 8, wherein the email message
further includes a tracking pixel.

13. The method of claim 12, wherein the predetermined
minimum message threshold is adjusted based on recipient
engagement data as determined via the tracking pixel.

14. The method of claim 8, further comprising the steps
of:
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receiving an external email message from the external
email resource address associated with the external
email resource entity identifier, the external email mes-
sage including external message data;
rendering the external message data to a channel of the
group-based communication system, wherein the chan-
nel is determined based on the external email resource
entity identifier.
15. A group-based communication system operable to
manage limited engagement by an external email resource
entity, comprising:
a group-based communication system server programmed
to perform a method comprising the steps of:
receiving a communication message of a channel mes-
sage corpus associated with a group-based commu-
nication channel identifier, the communication mes-
sage comprising timestamp data;

querying a group-based communication repository to
determine whether an external email resource entity
identifier of the external email resource entity is
associated with a limited profile of the group-based
communication system;

upon determining that the external email resource
entity identifier is associated with a limited profile,
applying a limited engagement protocol to the com-
munication message of the channel message corpus
associated with the group-based communication
channel identifier; and

upon determining that the timestamp data indicates that
a previous email message was not sent within a
predetermined minimum message threshold, gener-
ating an email message including the communication
message and an additional communication message
of the channel message corpus associated with the
group-based communication channel identifier;

transmitting the email message to an external email
resource address associated with the external email
resource entity identifier.

16. The system of claim 15, wherein the communication
message and the additional communication message are
associated with a thread in the channel message corpus of
the group-based communication system.

17. The system of claim 15, wherein the email message
includes a conversation segment associated with the com-
munication message.

18. The system of claim 15 wherein the predetermined
minimum message threshold is one hour.

19. The system of claim 15, wherein the email message
further includes a tracking pixel, and wherein the predeter-
mined minimum message threshold is adjusted based on
recipient engagement data as determined via the tracking
pixel.

20. The system of claim 15, wherein the method further
comprises the steps of:

receiving an external email message from the external
email resource address associated with the external
email resource entity identifier, the external email mes-
sage including external message data;

rendering the external message data to a channel of the
group-based communication system, wherein the chan-
nel is determined based on the external email resource
entity identifier.



