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(54) REAL-TIME DOCUMENT ANNOTATION

(57) Aspects of the present disclosure relate to sys-
tems and methods for receiving, managing, and display-
ing annotations on documents in real-time. A user (e.g.,
an author of a document) uploads a document into a re-
al-time annotation system, which may then generate a

composite presentation based on the uploaded docu-
ment. The composite presentation includes all the con-
tent of the document presented in a specially configured
graphical user interface to receive and manage annota-
tions from a plurality of user devices.
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Description

RELATED APPLICATIONS

[0001] This application claims the priority benefit of
U.S. Provisional Application No. 62/272,617, filed De-
cember 29, 2015, which is incorporated by reference
herein in its entirety.

TECHNICAL FIELD

[0002] The subject matter disclosed herein relates to
electronic document annotation. In particular, example
embodiments may relate to techniques for receiving, al-
locating, managing, and displaying annotations on elec-
tronic documents.

BACKGROUND

[0003] Documents are often created and shared with
groups of individuals to facilitate the exchange of infor-
mation. Presentation programs, such as Microsoft Pow-
erPoint, aid this effort by creating a medium in which a
presenter (or group of presenters) can create presenta-
tion decks made up of slides containing visual and audi-
tory content, which can then be presented to an individual
or group of individuals in a slide show format. Individuals
viewing the presentation often provide feedback to the
presenter after the conclusion of the presentation, in the
form of comments and questions, provided in-person, or
at a later time, or as a red-lined hardcopy of the presen-
tation itself. This collaborative effort is often the ultimate
goal of presenting the information to a group of individuals
in the first place, but can be impaired as a result of the
inability to effectively provide, receive, and manage the
feedback.
[0004] For example, in a traditional presentation, a pre-
senter first creates and distributes a set of presentation
documents in the form of a digital slide show delivered
electronically, or as a printed hardcopy to a group of in-
dividuals. In a live presentation of the document, the pre-
senter explains the content of the presentation to the
group, pausing as a result of interruptions as a result of
questions or comments related to the content of the pres-
entation. These frequent pauses in the presentation can
result in a segmented and disconnected explanation of
topics, and may also result in the presenter losing their
train of thought, slowing down the pace of the presenta-
tion, and possibly missing or skipping over important con-
cepts.
[0005] In cases where the presentation is simply de-
livered to individuals to view on their own time, the pre-
senter is then faced with the problem of receiving feed-
back and comments through multiple mediums (e.g.,
phone calls, in person conversations, red-lined hardcop-
ies, or emails), as well as duplicative comments which
become time consuming and frustrating to repeatedly ad-
dress. As a result, many comments may remain unre-

solved, and the presentation may fail to incorporate val-
uable feedback which the presenter may have missed.
[0006] It is therefore valuable to devise systems and
methods to facilitate and encourage the collaborative
process, while avoiding the current cumbersome, time-
consuming, and error-prone methods which exist cur-
rently.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Various ones of the appended drawings merely
illustrate example embodiments of the present inventive
subject matter and cannot be considered as limiting its
scope.

FIG. 1 is an architecture diagram depicting a pres-
entation platform having a client-server architecture
configured for exchanging data, according to an ex-
ample embodiment.
FIG. 2 is a block diagram illustrating various modules
comprising a real-time annotation system, which is
provided as part of the presentation platform, con-
sistent with some embodiments.
FIG. 3 is a flowchart illustrating a method for receiv-
ing and managing annotations on documents in real-
time, consistent with some embodiments.
FIG. 4 is a flowchart illustrating a method for display-
ing annotations and receiving comments on the an-
notations from one or more users, consistent with
some embodiments.
FIG. 5 is an interface diagram illustrating a composite
presentation, comprising a graphical user interface
overlaid on a composite presentation, according to
example embodiments.
FIG. 6 is an interface diagram illustrating a user in-
terface, comprising a newsfeed, and a document re-
pository, according to example embodiments.
FIG. 7 is an interface diagram illustrating the user
interface, comprising the newsfeed, updated to dis-
play annotation notifications, and an upload window,
according to example embodiments.
FIG. 8 is a diagrammatic representation of a machine
in the example form of a computer system within
which a set of instructions for causing the machine
to perform any one or more of the methodologies
discussed herein may be executed.

DETAILED DESCRIPTION

[0008] Reference will now be made in detail to specific
example embodiments for carrying out the inventive sub-
ject matter. Examples of these specific embodiments are
illustrated in the accompanying drawings, and specific
details are set forth in the following description in order
to provide a thorough understanding of the subject mat-
ter. It will be understood that these examples are not
intended to limit the scope of the claims to the illustrated
embodiments. On the contrary, they are intended to cov-
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er such alternatives, modifications, and equivalents as
may be included within the scope of the disclosure.
[0009] Aspects of the present disclosure relate to sys-
tems and methods for receiving, managing, and display-
ing annotations on presentation objects in real-time. The
presentation objects include electronic documents, such
as PowerPoint® presentations, as well as simple word
processing documents, and PDF files, and includes an
arrangement of one or more presentation elements (e.g.,
graphics, text, videos, interactive web elements). A user
(e.g., a human author of a document) uploads a presen-
tation object(s) into a real-time annotation system, which
generates a composite presentation based on the pres-
entation object(s). The presentation object includes one
or more user identifiers of users associated with the pres-
entation object data, including, for example, an author of
the presentation object, one or more users assigned to
the presentation object, as well as a user who uploaded
the presentation object into the real-time annotation sys-
tem. The composite presentation is displayed within a
graphical user interface (GUI), and the GUI includes one
or more interactive elements overlaid on the composite
presentation to receive and manage annotations from
user devices, in real-time.
[0010] From a user perspective, the users viewing the
composite presentation can provide annotations directly
onto the GUI through an input component of a user device
(e.g., mobile device or desktop computer) by a single or
double-click of a mouse, or in the case of touch-enabled
devices, a predefined tactile input (e.g., a tap, a swipe,
etc.). For example, to provide an annotation on a partic-
ular presentation element within the composite presen-
tation, a first user positions a cursor over a location in
the GUI corresponding to a desired presentation element
of the composite presentation, and provides a user input.
[0011] Responsive to receiving the user input, the real-
time annotation system indicates receipt of the user input,
for example by causing display of a dialogue box within
the GUI, where the first user may provide additional an-
notation data. The annotation data may include, for ex-
ample, a user identifier of the first user, a string of text
(e.g., comments from users), an indication of approval
or disapproval, an annotation type (e.g., a question, or a
comment) a status indicator flag (e.g., resolved or unre-
solved), a reference to another user (e.g., a user identi-
fier), as well as multimedia content (e.g., audio and vid-
eo). The annotation data is then indexed and stored ac-
cording to the user identifier of the first user, the annota-
tion content, and the composite presentation. The real-
time annotation system generates and displays a graph-
ical element representative of the annotation data at the
location within the GUI corresponding to the presentation
element indicated by the first user. By selecting the
graphical element, the annotation data is displayed in a
separate window as a user generated annotation, for
viewing by a user. For example, a user may select the
graphical element by simply placing a cursor over a lo-
cation of the graphical element within the GUI (e.g., hov-

ering the cursor over the graphical element), as well as
by providing an explicit selection of the graphical element
(e.g., clicking).
[0012] In some embodiments, the graphical element
generated by the real-time annotation system includes
additional indicators to identify the specific annotation,
as well as the annotation type. For example, annotations
marked as a "question" may be displayed in red (or any
other color), while annotations marked as a "comment"
may be displayed as blue (or any other color).
[0013] Responsive to receiving the annotation data,
the real-time annotation system causes a notification that
the annotation data has been received to be displayed
at the devices of the one or more users associated with
the presentation object of the composite presentation. In
this way, the real-time annotation system may notify the
one or more users associated with a particular presen-
tation object of annotations received on the composite
presentation in real-time. The notification includes an
identification of the composite presentation in which the
annotation was made and a user identifier of the user
who provided the annotation data. Responsive to select-
ing the notification, the real-time annotation system may
cause display of the annotation data as a user generated
annotation, which the user may interact with by, for ex-
ample providing a response. The associated users may
then review the user generated annotation, and provide
any necessary response or feedback requested.
[0014] In some embodiments, the real-time annotation
system maintains composite presentations associated
with user identifiers, such that all composite presenta-
tions associated with a particular user may be accessed
through a single GUI at the user device. For example, a
composite presentation may be associated to a user
identifier based on the user having authored or uploaded
the document, the user placing an annotation on the doc-
ument, or an annotation on the document referencing the
user. The real-time annotation system causes display of
a user interface which includes a presentation of one or
more graphical elements representing each of the asso-
ciated composite presentations.
[0015] In some instances, the user generated annota-
tion may include references to specific users, for example
based on a user identifier. Responsive to receiving an
annotation with a references to a specific user based on
the user identifier, the real-time annotation system may
cause display of a notification on a device of the specified
user, which the specified user may then respond to.
[0016] In additional example embodiments, the user
generated annotations may also include additional GUI
elements with functionality to receive follow requests, as
well as assignment request to assign an annotation to a
user based on a user identifier. For example, by selecting
the follow request included in the GUI, a user may then
be notified of all comments and other activities which
occur in reference to the annotation. Similarly, by assign-
ing the annotation to a user based on a user identifier,
the assigned user may then be notified of all comments
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and activities which occur in reference to the annotation.
[0017] FIG. 1 is a network diagram illustrating a net-
work environment 100 suitable for operating a real-time
document annotation system 150. A presentation plat-
form 102 provides server-side functionality, via a network
104 (e.g., an intranet, the Internet or a Wide Area Network
(WAN)), to one or more clients such as the client device
110. FIG. 1 illustrates a web client 112, client applications
114, and a programmatic client 116 executing on respec-
tive client device 110.
[0018] An Application Program Interface (API) server
120 and a web server 122 are coupled to, and provide
programmatic and web interfaces respectively to, one or
more application servers 140. The application servers
140 host the real-time annotation system 150. The ap-
plication servers 140 are, in turn, shown to be coupled
to one or more database servers 124 that facilitate access
to one or more databases 126.
[0019] A real-time annotation system 150 provides re-
al-time document annotation management functions for
the presentation platform 102. For example, the real-time
annotation system 150 receives a document (or docu-
ments) and generates a composite presentation docu-
ment configured to receive annotation data from user de-
vices in real-time.
[0020] As shown, the network system 100 includes a
client device 110 in communication with a presentation
platform 102 over a network 104. The presentation plat-
form 102 communicates and exchanges data with the
client device 110 that pertains to various functions and
aspects associated with the presentation platform 102
and its users. Likewise, the client device 110, which may
be any of a variety of types of devices that include at least
a display, a processor, and communication capabilities
that provide access to the network 104 (e.g., a smart
phone, a tablet computer, a personal digital assistant
(PDA), a personal navigation device (PND), a handheld
computer, a desktop computer, a laptop or netbook, or
a wearable computing device), may be operated by a
user (e.g., a person) of the network system 100 to ex-
change data with the presentation platform 104 over the
network 106.
[0021] The client device 110 communicates with the
network 104 via a wired or wireless connection. For ex-
ample, one or more portions of the network 104 may com-
prises an ad hoc network, an intranet, an extranet, a Vir-
tual Private Network (VPN), a Local Area Network (LAN),
a wireless LAN (WLAN), a Wide Area Network (WAN),
a wireless WAN (WWAN), a Metropolitan Area Network
(MAN), a portion of the Internet, a portion of the Public
Switched Telephone Network (PSTN), a cellular tele-
phone network, a wireless network, a Wireless Fidelity
(Wi-Fi®) network, a Worldwide Interoperability for Micro-
wave Access (WiMax) network, another type of network,
or any suitable combination thereof.
[0022] In various embodiments, the data exchanged
between the client device 110 and the presentation plat-
form 102 may involve user-selected functions available

through one or more user interfaces (UIs). The UIs may
be specifically associated with a web client 112 (e.g., a
browser) or an application 114, executing on the client
device 110, and in communication with the presentation
platform 102.
[0023] Turning specifically to the presentation platform
102, a web server 122 is coupled to (e.g., via wired or
wireless interfaces), and provides web interfaces to, an
application server 140. The application server 140 hosts
one or more applications (e.g., web applications) that al-
low users to use various functions and services of the
presentation platform 104. For example, the application
server 140 may host a real-time annotation system 150
that provides a number of real-time document annotation
management functions. In some embodiments, the real-
time annotation system 150 runs and executes on the
application server 140, while in other embodiments, the
application server 140 provides the client device 110 with
a set of instructions (e.g., computer-readable code) that
causes the web client 112 of the client device 110 to
execute and run the real-time annotation system 150.
The real-time annotation system 150 receives presenta-
tion objects and generates composite presentations
based on the presentation objects.
[0024] The presentation objects received and ingested
by the real-time annotation system 150 may, for example,
include a presentation slideshow (e.g., PowerPoint pres-
entation) made up of a set of one or more presentation
documents. Each of the presentation documents includ-
ed within the presentation slideshow may include a set
of presentation elements in the form of auditory or visual
content (e.g., images, text strings, audio files, etc.).
[0025] The real-time annotation system 150 receives
the presentation object (e.g., presentation slideshow) as
presentation data delivered from a client device (e.g.,
client device 110), and store the presentation object with-
in a database (e.g., database 126), at a memory location
associated with the user of the client device. The real-
time annotation system 150 then generates a composite
presentation based on the presentation data. The com-
posite presentation generated by the real-time presen-
tation system 150 includes the presentation data re-
ceived from the client device, overlaid with elements of
a GUI configured to receive and manage annotation data
from one or more users in real-time.
[0026] FIG. 2 is a block diagram illustrating various
modules comprising the real-time annotation system
150, which is provided as part of the presentation platform
102, consistent with some embodiments. As is under-
stood by skilled artisans in the relevant computer and
Internet-related arts, the modules and engines illustrated
in FIG. 2 represent a set of executable software instruc-
tions and the corresponding hardware (e.g., memory and
processor) for executing the instructions. To avoid ob-
scuring the inventive subject matter with unnecessary
detail, various functional components (e.g., modules and
engines) that are not germane to conveying an under-
standing of the inventive subject matter have been omit-
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ted from FIG. 2. However, a skilled artisan will readily
recognize that various additional functional components
may be supported by the real-time annotation system
150 to facilitate additional functionality that is not specif-
ically described herein. Furthermore, the various func-
tional modules and engines depicted in FIG. 2 may reside
on a single computer (e.g., a client device), or may be
distributed across several computers in various arrange-
ments such as cloud-based architectures.
[0027] The real-time annotation system 150 is shown
as including a document ingest module 210, a presenta-
tion module 220, an annotation module 230, and a noti-
fication module 240, all configured to communicate with
each other (e.g., via a bus, shared memory, a switch, or
application programming interfaces (APIs)). The afore-
mentioned modules of the real-time annotation system
150 may, furthermore, access one or more databases
that are part of the presentation platform 102 (e.g., da-
tabase 126), and each of the modules may access one
or more computer-readable storage media of the client
device 110.
[0028] The document ingest module 210 receives
presentation data from various client computing devices,
and communicates appropriate responses to the re-
questing client devices to indicate receipt of the docu-
ments. The document ingest module 210 may receive
presentation data from client devices. For example, the
document ingest module 210 provides a number of in-
terfaces (e.g., APIs or user interfaces that are presented
by the client device 102) that allow users to upload data
(e.g., documents).
[0029] The presentation module 220 is configured to
access the ingested presentation data, and generate a
composite presentation to display within a GUI at a client
device. The composite presentation is displayed within
a GUI, and the GUI includes one or more interactive el-
ements overlaid on the composite presentation to receive
and manage annotations from user devices, in real-time.
The composite presentation includes one or more user
identifiers of users associated with the presentation data.
[0030] Additionally, the presentation module 220 caus-
es display of additional user interfaces that include graph-
ical representations of the various annotation options
provided by the real-time annotation system 150. These
user interfaces may include various interface elements
to share, assign, save, comment and open composite
presentations. The presentation module 220 also re-
ceives and processes user input received through such
user interfaces. Examples of the user interfaces provided
by the presentation module 220 are discussed below in
reference to FIGs. 4-7.
[0031] The annotation module 230 is configured to re-
ceive and manage annotation data received from client
devices (e.g., client device 110). For example, users
(e.g., user 106) viewing the composite presentation at a
client device may provide one or more annotations relat-
ed to the presentation data of the composite presenta-
tion. The annotation module 230 is configured to receive

the annotation data and store the annotation data at a
memory location in a database (e.g., database 126) as-
sociated with the composite presentation. The annota-
tion data includes, for example: location data indicating
a location which the annotation is directed to; user iden-
tifiers associated with the user providing the annotation;
users referenced within the annotation; annotation con-
tent such as a text string; and annotation identification
information such as data indicating an annotation type.
[0032] The notification module 240 is configured to
generate and cause display of notifications responsive
to the annotation module 230 providing an indication that
annotation data has been received from a client device.
For example, responsive to receiving an indication that
the annotation module 230 has received annotation data
from a client device, the notification module 240 gener-
ates a notification of the annotation to be displayed at
one or more client devices. The notification of the anno-
tation may include, for example, the annotation data, in-
cluding the user identifier of the user which provided the
annotation, as well as an indication of the composite pres-
entation which the annotation applies to. The notification
module 240 may then cause display of the notification at
a client device of all users associated with the notification.
Users associated with the notification include, for exam-
ple, any users referenced within the annotation (e.g.,
based on a user identifier), the author of the composite
presentation, a user who originally uploaded the docu-
ment into the real-time annotation system 150, and the
users who provide annotations.
[0033] FIG. 3 is a flowchart illustrating a method 300
for receiving and managing annotations on documents
in real-time, consistent with some embodiments. The
method 300 may be embodied in computer-readable in-
structions for execution by one or more processors such
that the operations of the method 300 may be performed
in part or in whole by the application server 140. In par-
ticular, the operations of the method 300 may be per-
formed in part or in whole by the real-time annotation
system 150; accordingly, the method 300 is described
below by way of example with reference thereto. How-
ever, it shall be appreciated that at least some of the
operations of the method 300 may be deployed on vari-
ous other hardware configurations and the method 300
is not intended to be limited to the application server 140
or the real-time annotation system 150.
[0034] At operation 310, the document ingest module
210 receives presentation data from a client device (e.g.,
client device 110). The presentation data may include
one or more presentation documents comprising pres-
entation content. After receiving the presentation data,
the document ingest module 210 allocates a memory lo-
cation for the presentation data within the database 126,
and stores the presentation data in the database 126.
[0035] At operation 320, responsive to receiving an in-
dication that the real-time annotation system 150 has re-
ceived presentation data, the presentation module 220
accesses the memory location associated with the pres-
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entation data and generates a composite presentation
including the presentation data and one or more associ-
ated user identifiers. The presentation module 220 caus-
es display of the composite presentation overlaid with a
GUI, the GUI including functionality to receive and man-
age annotations from one or more client devices viewing
the composite presentation.
[0036] At operation 330, the presentation module 220
causes display of the composite presentation at one or
more client devices. The composite presentation may be
displayed responsive to receiving an invitation to view
the composite presentation from another user (e.g., the
author of the presentation, or another user with access
to the presentation). For example a user may access the
composite presentation through a GUI of the real-time
annotation system 150 at their user device. The user may
select a graphical element representative of the compos-
ite presentation, and responsive to receiving an indica-
tion that the graphical element has been selected, the
presentation module 220 causes display of the compos-
ite presentation.
[0037] At operation 340, the annotation module 230
receives annotation data from one or more client devices
on which the composite presentation is presented. The
annotation data may include a string of text, a user iden-
tifier associated with the user providing the annotation,
a location within a composite presentation which the an-
notation applies, and an identifier associated with the
composite presentation itself. In some instances, the an-
notation data may also include one or more user identi-
fiers referenced by the annotating user. In this way, the
system may provide notifications to the users associated
with the one or more user identifiers of the annotation.
[0038] At operation 350, the notification module 240
receives an indication that annotation data has been re-
ceived, and generates a notification to be displayed at
one or more client devices. The notification may be dis-
played as a text box with a first portion of the text box
including a string of text or other indicator (e.g., a graph-
ical element) referencing a corresponding composite
presentation, and a second portion of the text box in-
cludes a user identifier indicating a user who created the
annotation. In some embodiments, the notification may
also include an indication of an annotation type (e.g.,
question or comment), as well as a timestamp indicating
a time and date in which the annotation was first received.
A user may then access the corresponding composite
presentation by selecting the notification. Responsive to
a selection of the notification, the real-time annotation
system 150 may then cause display of the composite
presentation, along with the user generated annotation
itself.
[0039] In some embodiments, the annotation data may
also include a status indicator, indicating whether the us-
er generated annotation has been resolved or unre-
solved. For example, the user generated annotation may
include annotation data indicating a question requiring a
response. The status indicator of the annotation may in-

dicate that the annotation is "unresolved," until a com-
ment is provided, or a user switches the state of the an-
notation to "resolved" by providing an input from a client
device. Once the annotation has been marked resolved,
the display of the notification of the annotation may dis-
appear from the GUI.
[0040] FIG. 4 is a flowchart illustrating a method 400
for displaying user generated annotations and receiving
comments on the user generated annotations from one
or more users, consistent with some embodiments. The
method 400 may be embodied in computer-readable in-
structions for execution by one or more processors such
that the operations of the method 400 may be performed
in part or in whole by the application server 140. In par-
ticular, the operations of the method 400 may be per-
formed in part or in whole by the real-time annotation
system 150; accordingly, the method 400 is described
below by way of example with reference thereto. How-
ever, it shall be appreciated that at least some of the
operations of the method 400 may be deployed on vari-
ous other hardware configurations and the method 400
is not intended to be limited to the application server 140
or the real-time annotation system 150.
[0041] As discussed above, in FIG. 3, the method 300
describes a method for receiving presentation data, and
generating and displaying a composite presentation
overlaid with a GUI configured to receive and manage
user generated annotations in real-time from one or more
user devices. The method 400 may initiate at a point in
which a user has received a notification of a user gener-
ated annotation, and provided an indication that the user
generated annotation be displayed at the user device. At
operation 410, the annotation module 230 causes display
of the user generated annotation pertaining to a compos-
ite presentation within a graphical user interface of the
real-time annotation system 150. The user generated an-
notation may have been received from another user ac-
cessing the composite presentation, or alternatively
could have been created by the viewing user themselves.
The user generated annotation may be displayed as
graphical element represented as a text box including a
first portion which includes a text string (e.g., a question
or comment), a second portion which indicates a source
of the annotation (e.g., a user identifier), and a third por-
tion which may include a text field to provide an annota-
tion comment to the annotation. In some instances, the
user generated annotation may also include an annota-
tion identifier (e.g., a number, letter, or other form of iden-
tification).
[0042] At operation 420, the user viewing the user gen-
erated annotation provides a comment on the user gen-
erated annotation. The user may initiate the comment by
selecting the user generated annotation and providing
an annotation comment as a text string directly into a text
field of the user generated annotation. The annotation
comment may include additional text, pertaining to the
annotation, as well as one or more references to addi-
tional users (e.g., based on user identifiers).
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[0043] At operation 430, responsive to receiving an in-
dication of the annotation comment from the user device,
the notification module 240 generates and causes dis-
play of a notification at the user devices of the associated
users. The associated users include the author of the
composite presentation (or user who uploaded the pres-
entation deck into the real-time annotation system), the
user who provided the annotation on which the comment
was received, as well as any users referenced in the com-
ment itself, or who may have commented on the anno-
tation. The notification may include a reference to the
annotation on which the comment was received, a refer-
ence to the corresponding composite presentation, as
well as a user identifier associated with the user who
provided the comment.
[0044] At operation 440, the notification module 240
receives an indication of a selection of the notification
from a user device. Responsive to the notification module
240 receiving the selection, at operation 450, the anno-
tation module 230 causes display of the user generated
annotation at the user device, including the most recent
comment.
[0045] FIG. 5 is an interface diagram illustrating a com-
posite presentation 510 overlaid with a GUI 500, accord-
ing to example embodiments. The composite presenta-
tion 510 is shown to include, a set of user generated
annotations 515, each of the user generated annotations
within the set of user generated annotations 515, and
graphical elements (e.g., 520 and 525) to represent a
reference location of a corresponding user generated an-
notation, and a cursor 560 to place annotations on the
composite presentation 510.
[0046] In some embodiments, the user generated an-
notations 515 are generated responsive to an input re-
ceived from a client device (e.g., client device 110), via
the cursor 560. For example a user may move the cursor
560 over a location in the composite presentation 510
within the GUI 500 and provide a user input (e.g., a single
or double click). Responsive to the received user input,
the real-time annotation system 150 generates and plac-
es a graphical element (e.g., 520, 525) at the location of
the cursor 560 in the GUI 500. Each graphical element
may be visually distinct from one another, for example,
by numbering, unique colors or patterns, or labels. As
shown in FIG. 5, each graphical element includes a
unique number identifying an associated annotation
among the user generated annotations 515.
[0047] The user generated annotations (e.g., 515) cre-
ated are then displayed within a portion of the GUI 500.
The user generated annotation may include an annota-
tion identifier 530, in order to identify a corresponding
graphical element (e.g., graphical element 525) associ-
ated with the annotation, a source identifier 535 (e.g., a
user identifier), identifying a user who created/placed the
user generated annotation on the composite presenta-
tion 510, a status indicator 540, to indicate a status of
the annotation (e.g., resolved or unresolved), an assign-
ment field 545, where a user may assign the user gen-

erated annotation to one or more users, based on one
or more user identifiers, a comment field 550, where a
user may provide a comment onto the user generated
annotation, and annotation content 555, which may in-
clude a text string, an indication of approval or disapprov-
al (e.g., a like or dislike), or simply a flag to alert a recipient
of a particular element within the composite presentation
510.
[0048] FIG. 6 is an interface diagram illustrating a GUI
600, comprising a newsfeed 610, and a document repos-
itory 615, according to example embodiments. In some
embodiments, the newsfeed 610 may include a switch
620 to toggle between various types of content to be dis-
played within the newsfeed 610. For example, the switch
620 may toggle the content displayed between an up-
dates section and an annotations section, wherein the
updates section displays annotation notifications in real-
time, and the annotations section displays abbreviated
annotations. The newsfeed displayed in FIG. 6 depicts
the annotations section.
[0049] The annotations section of the newsfeed 610
comprises a list of all user generated annotations which
the user accessing the GUI 600 has created, has been
assigned, or is following. As shown, the section may be
separated into a personal tasks section 625 to display
annotations which the user themselves has created, and
a following section 630 to display annotations which the
user is following (e.g., requested updates for).
[0050] A document repository 615 includes an ar-
rangement of graphical representations of all documents
which a user is associated with. As stated above, a user
may be associated with a document if they uploaded the
document into the real-time annotation system 150, cre-
ated an annotation on a composite presentation, re-
ceived an assignment on an annotation, or were refer-
enced in a comment or annotation by a user identifier.
[0051] FIG. 7 is an interface diagram illustrating the
GUI 600, comprising the newsfeed 610, updated to dis-
play annotation notifications (e.g., annotation notification
715), and an upload window 710, according to example
embodiments. The annotation notifications are received
from one or more client devices and displayed in real-
time. In some embodiments, the user may sort the an-
notation notifications in the order they are received, with
the most recently received annotations at the top of the
newsfeed 610, and the older annotations preceding.
[0052] The annotation notifications include an indica-
tion of the nature of the notification (e.g., "you were men-
tioned in the comment," "you were mentioned in an an-
notation," "you were assigned to a task"), an indication
of what composite presentation the annotation is regard-
ing (e.g., "Test Document"), as well as a text string. The
user may access the corresponding composite presen-
tation by selecting a desired annotation notification from
among the set of annotation notifications displayed.
[0053] The upload window 710 enables users to up-
load presentation data into the real-time annotation sys-
tem 150. Upon uploading the presentation data via the
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upload window 710, the real-time annotation system 150
stores the document within the database 126, and gen-
erates a composite presentation based on the uploaded
document. A user may also provide a title for the docu-
ment, a description for the document, and a file type of
the document. In some embodiments, the uploading user
may also share the document with one or more additional
users by including a set of user identifiers into the upload
window 710.

MODULES, COMPONENTS, AND LOGIC

[0054] Certain embodiments are described herein as
including logic or a number of components, modules, or
mechanisms. Modules may constitute either software
modules (e.g., code embodied on a machine-readable
medium) or hardware modules. A "hardware module" is
a tangible unit capable of performing certain operations
and may be configured or arranged in a certain physical
manner. In various example embodiments, one or more
computer systems (e.g., a standalone computer system,
a client computer system, or a server computer system)
or one or more hardware modules of a computer system
(e.g., a processor or a group of processors) may be con-
figured by software (e.g., an application or application
portion) as a hardware module that operates to perform
certain operations as described herein.
[0055] In some embodiments, a hardware module may
be implemented mechanically, electronically, or any suit-
able combination thereof. For example, a hardware mod-
ule may include dedicated circuitry or logic that is per-
manently configured to perform certain operations. For
example, a hardware module may be a special-purpose
processor, such as a Field-Programmable Gate Array
(FPGA) or an Application Specific Integrated Circuit
(ASIC). A hardware module may also include program-
mable logic or circuitry that is temporarily configured by
software to perform certain operations. For example, a
hardware module may include software executed by a
general-purpose processor or other programmable proc-
essor. Once configured by such software, hardware mod-
ules become specific machines (or specific components
of a machine) uniquely tailored to perform the configured
functions and are no longer general-purpose processors.
It will be appreciated that the decision to implement a
hardware module mechanically, in dedicated and perma-
nently configured circuitry, or in temporarily configured
circuitry (e.g., configured by software) may be driven by
cost and time considerations.
[0056] Accordingly, the phrase "hardware module"
should be understood to encompass a tangible entity, be
that an entity that is physically constructed, permanently
configured (e.g., hardwired), or temporarily configured
(e.g., programmed) to operate in a certain manner or to
perform certain operations described herein. As used
herein, "hardware-implemented module" refers to a hard-
ware module. Considering embodiments in which hard-
ware modules are temporarily configured (e.g., pro-

grammed), each of the hardware modules need not be
configured or instantiated at any one instance in time.
For example, where a hardware module comprises a
general-purpose processor configured by software to be-
come a special-purpose processor, the general-purpose
processor may be configured as respectively different
special-purpose processors (e.g., comprising different
hardware modules) at different times. Software accord-
ingly configures a particular processor or processors, for
example, to constitute a particular hardware module at
one instance of time and to constitute a different hard-
ware module at a different instance of time.
[0057] Hardware modules can provide information to,
and receive information from, other hardware modules.
Accordingly, the described hardware modules may be
regarded as being communicatively coupled. Where mul-
tiple hardware modules exist contemporaneously, com-
munications may be achieved through signal transmis-
sion (e.g., over appropriate circuits and buses) between
or among two or more of the hardware modules. In em-
bodiments in which multiple hardware modules are con-
figured or instantiated at different times, communications
between such hardware modules may be achieved, for
example, through the storage and retrieval of information
in memory structures to which the multiple hardware
modules have access. For example, one hardware mod-
ule may perform an operation and store the output of that
operation in a memory device to which it is communica-
tively coupled. A further hardware module may then, at
a later time, access the memory device to retrieve and
process the stored output. Hardware modules may also
initiate communications with input or output devices, and
can operate on a resource (e.g., a collection of informa-
tion).
[0058] The various operations of example methods de-
scribed herein may be performed, at least partially, by
one or more processors that are temporarily configured
(e.g., by software) or permanently configured to perform
the relevant operations. Whether temporarily or perma-
nently configured, such processors may constitute proc-
essor-implemented modules that operate to perform one
or more operations or functions described herein. As
used herein, "processor-implemented module" refers to
a hardware module implemented using one or more proc-
essors.
[0059] Similarly, the methods described herein may be
at least partially processor-implemented, with a particular
processor or processors being an example of hardware.
For example, at least some of the operations of a method
may be performed by one or more processors or proc-
essor-implemented modules. Moreover, the one or more
processors may also operate to support performance of
the relevant operations in a "cloud computing" environ-
ment or as a "software as a service" (SaaS). For example,
at least some of the operations may be performed by a
group of computers (as examples of machines including
processors), with these operations being accessible via
a network (e.g., the Internet) and via one or more appro-
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priate interfaces (e.g., an API).
[0060] The performance of certain of the operations
may be distributed among the processors, not only re-
siding within a single machine, but deployed across a
number of machines. In some example embodiments,
the processors or processor-implemented modules may
be located in a single geographic location (e.g., within a
home environment, an office environment, or a server
farm). In other example embodiments, the processors or
processor-implemented modules may be distributed
across a number of geographic locations.

EXAMPLE MACHINE ARCHITECTURE AND MA-
CHINE-READABLE

[0061] FIG. 8 is a block diagram illustrating compo-
nents of a machine 800, according to some example em-
bodiments, able to read instructions from a machine-
readable medium (e.g., a machine-readable storage me-
dium) and perform any one or more of the methodologies
discussed herein. Specifically, FIG. 8 shows a diagram-
matic representation of the machine 800 in the example
form of a computer system, within which instructions 816
(e.g., software, a program, an application, an applet, an
app, or other executable code) for causing the machine
800 to perform any one or more of the methodologies
discussed herein may be executed. Additionally, or al-
ternatively, the machine 800 may correspond to any one
of the client device 102, the web server 110, the appli-
cation server 112, or the third-party computing system
118. The instructions transform the general, non-pro-
grammed machine into a particular machine pro-
grammed to carry out the described and illustrated func-
tions in the manner described. In alternative embodi-
ments, the machine 800 operates as a standalone device
or may be coupled (e.g., networked) to other machines.
In a networked deployment, the machine 800 may oper-
ate in the capacity of a server machine or a client machine
in a server-client network environment, or as a peer ma-
chine in a peer-to-peer (or distributed) network environ-
ment. The machine 800 may comprise, but not be limited
to, a server computer, a client computer, a personal com-
puter (PC), a tablet computer, a laptop computer, a net-
book, a set-top box (STB), a PDA, an entertainment me-
dia system, a cellular telephone, a smart phone, a mobile
device, a wearable device (e.g., a smart watch), a smart
home device (e.g., a smart appliance), other smart de-
vices, a web appliance, a network router, a network
switch, a network bridge, or any machine capable of ex-
ecuting the instructions 816, sequentially or otherwise,
that specify actions to be taken by the machine 800. Fur-
ther, while only a single machine 800 is illustrated, the
term "machine" shall also be taken to include a collection
of machines 800 that individually or jointly execute the
instructions 816 to perform any one or more of the meth-
odologies discussed herein.
[0062] The machine 800 may include processors 810,
memory/storage 830, and I/O components 850, which

may be configured to communicate with each other such
as via a bus 802. In an example embodiment, the proc-
essors 810 (e.g., a Central Processing Unit (CPU), a Re-
duced Instruction Set Computing (RISC) processor, a
Complex Instruction Set Computing (CISC) processor, a
Graphics Processing Unit (GPU), a Digital Signal Proc-
essor (DSP), an ASIC, a RadioFrequency Integrated Cir-
cuit (RFIC), another processor, or any suitable combina-
tion thereof) may include, for example, a processor 812
and a processor 814 that may execute the instructions
816. The term "processor" is intended to include multi-
core processor that may comprise two or more independ-
ent processors (sometimes referred to as "cores") that
may execute instructions contemporaneously. Although
FIG. 8 shows multiple processors, the machine 800 may
include a single processor with a single core, a single
processor with multiple cores (e.g., a multi-core proces-
sor), multiple processors with a single core, multiple proc-
essors with multiples cores, or any combination thereof.
[0063] The memory/storage 830 may include a mem-
ory 832, such as a main memory, or other memory stor-
age, and a storage unit 836, both accessible to the proc-
essors 810 such as via the bus 802. The storage unit 836
and memory 832 store the instructions 816 embodying
any one or more of the methodologies or functions de-
scribed herein. The instructions 816 may also reside,
completely or partially, within the memory 832, within the
storage unit 836, within at least one of the processors
810 (e.g., within the processor’s cache memory), or any
suitable combination thereof, during execution thereof
by the machine 800. Accordingly, the memory 832, the
storage unit 836, and the memory of the processors 810
are examples of machine-readable media.
[0064] As used herein, "machine-readable medium"
means a device able to store instructions and data tem-
porarily or permanently, and may include, but is not lim-
ited to, random-access memory (RAM), read-only mem-
ory (ROM), buffer memory, flash memory, optical media,
magnetic media, cache memory, other types of storage
(e.g., Erasable Programmable Read-Only Memory
(EEPROM)), and/or any suitable combination thereof.
The term "machine-readable medium" should be taken
to include a single medium or multiple media (e.g., a cen-
tralized or distributed database, or associated caches
and servers) able to store the instructions 816. The term
"machine-readable medium" shall also be taken to in-
clude any medium, or combination of multiple media, that
is capable of storing instructions (e.g., instructions 816)
for execution by a machine (e.g., machine 800), such
that the instructions, when executed by one or more proc-
essors of the machine (e.g., processors 810), cause the
machine to perform any one or more of the methodolo-
gies described herein. Accordingly, a "machine-readable
medium" refers to a single storage apparatus or device,
as well as "cloud-based" storage systems or storage net-
works that include multiple storage apparatus or devices.
The term "machine-readable medium" excludes signals
per se.

15 16 



EP 3 188 052 A2

10

5

10

15

20

25

30

35

40

45

50

55

[0065] Furthermore, the machine-readable medium is
non-transitory in that it does not embody a propagating
signal. However, labeling the tangible machine-readable
medium "non-transitory" should not be construed to
mean that the medium is incapable of movement - the
medium should be considered as being transportable
from one real-world location to another. Additionally,
since the machine-readable medium is tangible, the me-
dium may be considered to be a machine-readable de-
vice.
[0066] The I/O components 850 may include a wide
variety of components to receive input, provide output,
produce output, transmit information, exchange informa-
tion, capture measurements, and so on. The specific I/O
components 850 that are included in a particular machine
will depend on the type of machine. For example, portable
machines such as mobile phones will likely include a
touch input device or other such input mechanisms, while
a headless server machine will likely not include such a
touch input device. It will be appreciated that the I/O com-
ponents 850 may include many other components that
are not shown in FIG. 8. The I/O components 850 are
grouped according to functionality merely for simplifying
the following discussion and the grouping is in no way
limiting. In various example embodiments, the I/O com-
ponents 850 may include output components 852 and
input components 854. The output components 852 may
include visual components (e.g., a display such as a plas-
ma display panel (PDP), a light emitting diode (LED) dis-
play, a liquid crystal display (LCD), a projector, or a cath-
ode ray tube (CRT)), acoustic components (e.g., speak-
ers), haptic components (e.g., a vibratory motor, resist-
ance mechanisms), other signal generators, and so forth.
The input components 854 may include alphanumeric
input components (e.g., a keyboard, a touch screen con-
figured to receive alphanumeric input, a photo-optical
keyboard, or other alphanumeric input components),
point based input components (e.g., a mouse, a touch-
pad, a trackball, a joystick, a motion sensor, or another
pointing instrument), tactile input components (e.g., a
physical button, a touch screen that provides location
and/or force of touches or touch gestures, or other tactile
input components), audio input components (e.g., a mi-
crophone), and the like.
[0067] In further example embodiments, the I/O com-
ponents 850 may include biometric components 856, mo-
tion components 858, environmental components 860,
or position components 862 among a wide array of other
components. For example, the biometric components
856 may include components to detect expressions (e.g.,
hand expressions, facial expressions, vocal expressions,
body gestures, or eye tracking), measure biosignals
(e.g., blood pressure, heart rate, body temperature, per-
spiration, or brain waves), identify a person (e.g., voice
identification, retinal identification, facial identification,
fingerprint identification, or electroencephalogram based
identification), and the like. The motion components 858
may include acceleration sensor components (e.g., ac-

celerometer), gravitation sensor components, rotation
sensor components (e.g., gyroscope), and so forth. The
environmental components 860 may include, for exam-
ple, illumination sensor components (e.g., photometer),
temperature sensor components (e.g., one or more ther-
mometers that detect ambient temperature), humidity
sensor components, pressure sensor components (e.g.,
barometer), acoustic sensor components (e.g., one or
more microphones that detect background noise), prox-
imity sensor components (e.g., infrared sensors that de-
tect nearby objects), gas sensors (e.g., gas detection
sensors to detect concentrations of hazardous gases for
safety or to measure pollutants in the atmosphere), or
other components that may provide indications, meas-
urements, or signals corresponding to a surrounding
physical environment. The position components 862 may
include location sensor components (e.g., a Global Po-
sition System (GPS) receiver component), altitude sen-
sor components (e.g., altimeters or barometers that de-
tect air pressure from which altitude may be derived),
orientation sensor components (e.g., magnetometers),
and the like.
[0068] Communication may be implemented using a
wide variety of technologies. The I/O components 850
may include communication components 864 operable
to couple the machine 800 to a network 880 or devices
870 via a coupling 882 and a coupling 872, respectively.
For example, the communication components 864 may
include a network interface component or other suitable
device to interface with the network 880. In further ex-
amples, the communication components 864 may in-
clude wired communication components, wireless com-
munication components, cellular communication compo-
nents, Near Field Communication (NFC) components,
Bluetooth® components (e.g., Bluetooth® Low Energy),
Wi-Fi® components, and other communication compo-
nents to provide communication via other modalities. The
devices 870 may be another machine or any of a wide
variety of peripheral devices (e.g., a peripheral device
coupled via a Universal Serial Bus (USB)).
[0069] Moreover, the communication components 864
may detect identifiers or include components operable
to detect identifiers. For example, the communication
components 864 may include Radio Frequency Identifi-
cation (RFID) tag reader components, NFC smart tag
detection components, optical reader components (e.g.,
an optical sensor to detect one-dimensional bar codes
such as Universal Product Code (UPC) bar code, multi-
dimensional bar codes such as Quick Response (QR)
code, Aztec code, Data Matrix, Dataglyph, MaxiCode,
PDF4117, Ultra Code, UCC RSS-2D bar code, and other
optical codes), or acoustic detection components (e.g.,
microphones to identify tagged audio signals). In addi-
tion, a variety of information may be derived via the com-
munication components 864, such as location via Inter-
net Protocol (IP) geo-location, location via Wi-Fi® signal
triangulation, location via detecting an NFC beacon sig-
nal that may indicate a particular location, and so forth.

17 18 



EP 3 188 052 A2

11

5

10

15

20

25

30

35

40

45

50

55

TRANSMISSION MEDIUM

[0070] In various example embodiments, one or more
portions of the network 880 may be an ad hoc network,
an intranet, an extranet, a VPN, a LAN, a WLAN, a WAN,
a WWAN, a MAN, the Internet, a portion of the Internet,
a portion of the PSTN, a plain old telephone service
(POTS) network, a cellular telephone network, a wireless
network, a Wi-Fi® network, another type of network, or
a combination of two or more such networks. For exam-
ple, the network 880 or a portion of the network 880 may
include a wireless or cellular network and the coupling
882 may be a Code Division Multiple Access (CDMA)
connection, a Global System for Mobile communications
(GSM) connection, or another type of cellular or wireless
coupling. In this example, the coupling 882 may imple-
ment any of a variety of types of data transfer technology,
such as Single Carrier Radio Transmission Technology
(IxRTT), Evolution-Data Optimized (EVDO) technology,
General Packet Radio Service (GPRS) technology, En-
hanced Data rates for GSM Evolution (EDGE) technol-
ogy, third Generation Partnership Project (3GPP) includ-
ing 3G, fourth generation wireless (4G) networks, Uni-
versal Mobile Telecommunications System (UMTS),
High Speed Packet Access (HSPA), Worldwide Interop-
erability for Microwave Access (WiMAX), Long Term Ev-
olution (LTE) standard, others defined by various stand-
ard-setting organizations, other long range protocols, or
other data transfer technology.
[0071] The instructions 816 may be transmitted or re-
ceived over the network 880 using a transmission medi-
um via a network interface device (e.g., a network inter-
face component included in the communication compo-
nents 864) and using any one of a number of well-known
transfer protocols (e.g., hypertext transfer protocol (HT-
TP)). Similarly, the instructions 816 may be transmitted
or received using a transmission medium via the coupling
872 (e.g., a peer-to-peer coupling) to the devices 870.
The term "transmission medium" shall be taken to include
any intangible medium that is capable of storing, encod-
ing, or carrying the instructions 816 for execution by the
machine 800, and includes digital or analog communica-
tions signals or other intangible media to facilitate com-
munication of such software.

LANGUAGE

[0072] Throughout this specification, plural instances
may implement components, operations, or structures
described as a single instance. Although individual op-
erations of one or more methods are illustrated and de-
scribed as separate operations, one or more of the indi-
vidual operations may be performed concurrently, and
nothing requires that the operations be performed in the
order illustrated. Structures and functionality presented
as separate components in example configurations may
be implemented as a combined structure or component.
Similarly, structures and functionality presented as a sin-

gle component may be implemented as separate com-
ponents. These and other variations, modifications, ad-
ditions, and improvements fall within the scope of the
subject matter herein.
[0073] Although an overview of the inventive subject
matter has been described with reference to specific ex-
ample embodiments, various modifications and changes
may be made to these embodiments without departing
from the broader scope of embodiments of the present
disclosure. Such embodiments of the inventive subject
matter may be referred to herein, individually or collec-
tively, by the term "invention" merely for convenience and
without intending to voluntarily limit the scope of this ap-
plication to any single disclosure or inventive concept if
more than one is, in fact, disclosed.
[0074] The embodiments illustrated herein are de-
scribed in sufficient detail to enable those skilled in the
art to practice the teachings disclosed. Other embodi-
ments may be used and derived therefrom, such that
structural and logical substitutions and changes may be
made without departing from the scope of this disclosure.
The Detailed Description, therefore, is not to be taken in
a limiting sense, and the scope of various embodiments
is defined only by the appended claims, along with the
full range of equivalents to which such claims are entitled.
[0075] As used herein, the term "or" may be construed
in either an inclusive or exclusive sense. Moreover, plural
instances may be provided for resources, operations, or
structures described herein as a single instance. Addi-
tionally, boundaries between various resources, opera-
tions, modules, engines, and data stores are somewhat
arbitrary, and particular operations are illustrated in a
context of specific illustrative configurations. Other allo-
cations of functionality are envisioned and may fall within
a scope of various embodiments of the present disclo-
sure. In general, structures and functionality presented
as separate resources in the example configurations may
be implemented as a combined structure or resource.
Similarly, structures and functionality presented as a sin-
gle resource may be implemented as separate resourc-
es. These and other variations, modifications, additions,
and improvements fall within a scope of embodiments of
the present disclosure as represented by the appended
claims. The specification and drawings are, accordingly,
to be regarded in an illustrative rather than a restrictive
sense.
[0076] In this document, the terms "a" or "an" are used,
as is common in patent documents, to include one or
more than one, independent of any other instances or
usages of "at least one" or "one or more." In the appended
claims, the terms "including" and "in which" are used as
the plain-English equivalents of the respective terms
"comprising" and "wherein." Also, in the following claims,
the terms "including" and "comprising" are open-ended;
that is, a system, device, article, or process that includes
elements in addition to those listed after such a term in
a claim are still deemed to fall within the scope of that
claim. Moreover, in the following claims, the terms "first,"
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"second," "third," and so forth are used merely as labels,
and are not intended to impose numerical requirements
on their objects.
[0077] Insofar as embodiments of the invention de-
scribed above are implementable, at least in part, using
a software-controlled programmable processing device
or machine such as a general purpose processor or spe-
cial-purposes processor, digital signal processor, micro-
processor, or other processing device, data processing
apparatus or computer system it will be appreciated that
a computer program for configuring a programmable de-
vice, apparatus or system to implement the foregoing
described methods, apparatus and system is envisaged
as an aspect of the present invention. The computer pro-
gram may be embodied as any suitable type of code,
such as source code, object code, compiled code, inter-
preted code, executable code, static code, dynamic
code, and the like. The computer program may comprise
one or more modules and or implement ’engines’ com-
prising executable and or interpretable machine instruc-
tions. The instructions may be implemented using any
suitable high-level, low-level, object-oriented, visual,
compiled and/or interpreted programming language,
such as C, C++, Java, BASIC, Perl, Matlab, Pascal, Vis-
ual BASIC, JAVA, ActiveX, assembly language, machine
code, and so forth. A skilled person would readily under-
stand that term "computer" in its most general sense en-
compasses programmable devices such as referred to
above, and data processing apparatus and computer
systems in whatever format they may arise, for example,
desktop personal computer, laptop personal computer,
tablet, smart phone or other computing device.
[0078] Suitably, the computer program is stored on a
carrier medium in machine readable form, for example
the carrier medium may comprise memory, removable
or non-removable media, erasable or non-erasable me-
dia, writeable or rewriteable media, digital or analog me-
dia, hard disk, floppy disk, Compact Disk Read Only
Memory (CD-ROM), Compact Disk Recordable (CD-R),
Compact Disk Rewriteable (CD-RW), optical disk, mag-
netic media, magneto-optical media, removable memory
cards or disks, various types of Digital Versatile Disk
(DVD) subscriber identity module, tape, cassette solid-
state memory. The computer program may be supplied
from a remote source embodied in the communications
medium such as an electronic signal, radio frequency
carrier wave or optical carrier waves. Such carrier media
are also envisaged as aspects of the present invention.

Claims

1. A method comprising:

receiving presentation data from a client device;
generating a composite presentation, based on
the presentation data;
causing display of the composite presentation

within a graphical user interface on a group of
devices, the composite presentation including
the presentation data;
receiving annotation data, from a first device
from the group of devices;
storing the annotation data at a memory location
associated with the client device;
causing display of a notification within the graph-
ical user interface, the notification representing
the annotation data;
receiving a selection of the notification element;
and
responsive to receiving the selection, updating
the graphical user interface to include a graph-
ical element representing the annotation data.

2. The method of claim 1, wherein the annotation data
includes:

a presentation identifier associated with the
composite presentation, and
a user identifier associated with the first user
device.

3. The method of claim 1 or 2, wherein the notification
element comprises:

a first portion including a presentation identifier
of the composite presentation; and
a second portion including a user identifier as-
sociated with the first user device.

4. The method of any preceding claim, wherein the
graphical user interface comprises:

a set of one or more user selectable graphical
elements representing a set of one or more com-
posite presentations located within the memory
location associated with the client device; and
a newsfeed comprising one or more notification
elements associated with the client device.

5. The method of any preceding claim, wherein the
method further comprises:

receiving a comment from a second user on the
first graphical element; and
causing display of a comment notification re-
sponsive to receiving the comment from the sec-
ond user at the client device and the first device.

6. The method of any preceding claim, wherein the
method further comprises:

receiving a follow request on the annotation from
a second user;
receiving a comment on the annotation; and
notifying the second user of the comment.
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7. The method of any preceding claim, wherein the an-
notation includes an indication of approval, and the
indication of approval is received via single click of
a first button of a mouse.

8. The method of any preceding claim, wherein the an-
notation includes an indication of disapproval, and
the indication of disapproval is received via a single
click of a first button of a mouse.

9. A non-transitory machine-readable storage medium
comprising instructions that, when executed by one
or more processors of a machine, cause the machine
to perform operations in accordance with a method
of any preceding claim.

10. A system comprising:

a document ingest module comprising one or
more processors, to receive presentation data
from a client device;
a presentation module comprising one or more
processors to generate a composite presenta-
tion, based on the presentation data, and cause
display of the composite presentation within a
graphical user interface on a group of devices,
the composite presentation including the pres-
entation data;
an annotation module comprising one or more
processors, to receive annotation data, from a
first device from the group of devices, and store
the annotation data at a memory location asso-
ciated with the client device; and
a notification module comprising one or more
processors, to cause display of a notification
within the graphical user interface, the notifica-
tion representing the annotation data.

11. The system of claim 10, wherein the notification mod-
ule is further configured to:

receive a selection of the notification element;
and
responsive to receiving the selection, update the
graphical user interface to include a graphical
element representing the annotation data.

12. The system of claim 10 or 11, wherein the annotation
module is further configured to:

receive a comment from a second user on the
first graphical element; and
cause display of a comment notification respon-
sive to receiving the comment from the second
user at the client device and the first device.

13. The system of any of claim 10 to 12, wherein the
annotation module is further configured to:

receive a follow request on the annotation from
a second user;
receive a comment on the annotation; and
notify the second user of the comment.

14. The system of any of claim 10 to 13, wherein the
graphical user interface generated by the presenta-
tion module comprises:

a set of one or more user selectable graphical
elements representing a set of one or more com-
posite presentations located within the memory
location associated with the client device; and
a newsfeed comprising one or more notification
elements associated with the client device.

15. The system of any of claim 10 to 14, wherein the
notification element generated by the notification
module comprises:

a first portion including a presentation identifier
of the composite presentation; and
a second portion including a user identifier as-
sociated with the first user device.
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