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(57) ABSTRACT

In an example embodiment disclosed herein, there 1is
described methods and a system for sharing of content in
collaborative computing sessions. The methods and the sys-
tem are operable to mitiate a collaborative computing session
between a plurality of participant devices, wherein at least
one participant device operates as a presenter device to share
data with at least one other participant viewer device. The
methods and system are further operable to designate data to
be shared with at least one viewer device. The methods and
system are also operable to transmit the designated shared
data to the at least one viewer device, render the shared data
for display on at least one viewer device, wherein the shared
data 1s rendered 1n accordance with display capabilities of the
at least one viewer device, and display the rendered shared
data on the at least one viewer device.
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While taking my boat down the inland waterway 10 Florida a

ago, | declded o tie up at Georgetown, South Caraling, for
and visit with an old frlend. As we approached the Esso doc
through my blnoculars standing there awaiting us. Talland 5
an arrow he stood, facing a cold, penstrating wind—truly a p
sturdy man, even though his next birthday will make him eig
Yes, the man was our elder statesman, Bernard Baruch.

He lpaded us into his station wagon and we were off to his
Hobcaw Barony for dinner. We sat and talked in the great i
where many notables and statesmen, including Roosevelt a
have sat and taken their cues. In his eighty-second year, stil _
dynamo, Mr. Baruch talks not of the past but of present pro .

the future, deploring our ignorance of history, economics, ar -
] b

4
Fage:1 ofz | Wkerds;Sds | €y Engizh (U5 LN TS "

mjinn er and outer life are
based on the labors of other mernf living and dead, and that |
I must exert myself in order fo give in the same measure as |
have received and amstHl recelving - Albert Einsteln

Albert Einstein was an amazing physicist. He figured out so
many universal principies and equations that he was way
ahead of his fellow scientists at any point of ime. Buthe Is
also rermembeved for another thing; a quality which made
people call him a genius: his words.Prof, Einsteln was 2
philpsopher who cigarfy understood the laws of success and
explained them like the way he did with his equaticns. Here
I5 & list of 10 things out of the numercusiy wonderful things
he had said; 10 golden lessans that you can out to use in

your everyday life.

1. A perscn who never made a mistake never fried anything
NEW.

Most people don't try new things because of thel fear of
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MECHANISM FOR COMPACTING SHARED
CONTENT IN COLLABORATIVE
COMPUTING SESSIONS

TECHNICAL FIELD

The present disclosure relates generally to computer net-
works, and more particularly, to sharing of content in collabo-
rative computing sessions.

BACKGROUND

Collaborative computing sessions, such as interactive con-
ferences (e.g., conferences or meetings ), may be supported by
a network of servers and client computers. In particular, one
feature available to online meetings or data conferencing

systems 1s to allow computer users at different locations to
communicate via a computer network and share applications
stored and/or executed on one of the user’s computers, such as
through a software program that enables the users to share
applications (e.g., sharing a presenter’s application with one
or more attendees/viewers).

A conferencing technique for sharing applications during a
data conference 1s to share a predefined area of the presenter’s
computer screen with an attendee (e.g., “desktop sharing”).
Using this technique, the presenter’s computer captures an
image within a predefined portion of the presenter’s computer
screen/display (e.g., the enftire screen or a portion of the
screen). The captured image within the predefined portion of
the presenter’s computer 1s then transmitted to the attendee’s
computer for viewing. A refinement to this conventional tech-
nique allows the presenter to selectively share an application
with the attendee (e.g., “application sharing™). In some situ-
ations, an attendee may be using a mobile device to access the
shared content.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings incorporated herein and
forming a part of the specification illustrate the examples
embodiments.

FI1G. 11s a block diagram illustrating an example computer
network for collaborative computing sessions.

FIG. 2 15 a block diagram 1llustrating an example partici-
pant device for collaborative computing sessions.

FI1G. 3 1s a block diagram illustrating an example server for
collaborative computing sessions.

FI1G. 4 1s a block diagram illustrating an example computer
network for content sharing 1n collaborative computing ses-
S1011S.

FIG. 5 1llustrates an example of a methodology for sharing,
content 1n a collaborative computing session.

FIG. 6 1llustrates an example display for a presenter device.

FIG. 7 illustrates an example display for a viewer device.

FI1G. 8 illustrates an example display for a presenter device.

FI1G. 9 1llustrates an example display for a viewer device.

FI1G. 10 1llustrates an example display for a viewer device.

FIG. 11 1llustrates an example of a methodology for appli-
cation sharing in a collaborative computing session.

FI1G. 12 1llustrates an example display for a viewer device.

FI1G. 13 illustrates an example of a methodology for desk-
top sharing 1n a collaborative computing session.

FI1G. 14 1llustrates an example display for a viewer device.

OVERVIEW OF EXAMPLE EMBODIMENTS

The following presents a simplified overview of the
example embodiments 1n order to provide a basic understand-
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2

ing of some aspects of the example embodiments. This over-
view 1s not an extensive overview of the example embodi-

ments. It 1s 1mtended to neither i1dentity key or critical
clements of the example embodiments nor delineate the
scope of the appended claims. Its sole purpose 1s to present
some concepts of the example embodiments 1n a simplified
form as a prelude to the more detailed description that 1s
presented later.

In an example embodiment described herein, there 1s dis-
closed a method, apparatus, and logic for sharing content 1n
collaborative computing sessions. A collaborative computing
session 1s 1nitiated between a plurality of participant devices
in data communication with each other, wherein at least one
participant device operates as a presenter device to share data
associated with the group consisting of at least one applica-
tion program executing on the presenter device, a predefined
area of a display of the presenter device, and combinations
thereof, with at least one other participant viewer device. Data
associated with the group consisting of at least one applica-
tion program executing on the presenter device, a predefined
area of the display of the presenter device, and combinations
thereof, 1s designated to be shared with at least one viewer
device. The designated shared data 1s transmitted to the at
least one viewer device, rendered for display on at least one
viewer device, wherein the shared data 1s rendered 1n accor-
dance with display capabilities of the at least one viewer
device, and the rendered shared data 1s displayed on the at
least one viewer device.

DESCRIPTION OF EXAMPLE EMBODIMENTS

This description provides examples not intended to limit
the scope of the appended claims. The figures generally 1ndi-
cate the features of the examples, where 1t 1s understood and
appreciated that like reference numerals are used to refer to
like elements. Reference in the specification to “one embodi-
ment” or “an embodiment” or “an example embodiment”™
means that a particular feature, structure, or characteristic
described 1s included 1n at least one embodiment described
herein and does not imply that the feature, structure, or char-
acteristic 1s present 1n all embodiments described herein.

FIG. 1 1s a schematic diagram illustrating an example com-
puter architecture 100 1n which the methods and apparatuses
for sharing content 1n collaborative computing sessions are
displayed. The example architecture includes a plurality of
participant devices 102, a server 104, and a network 106
connecting participant devices 102 to server 104 and partici-
pant devices 102 to other participant devices as required.
Participant devices, as described below, may be any personal
computing device known in the art including, for example and
without limitation, a laptop computer, a personal computer, a
personal data assistant, a web-enabled cellular telephone, a
smart phone, a proprietary network device, or other web-
enabled electronic device. Communication between the par-
ticipant devices 102 and the server 104 within the network
106 1s suitably made possible with the use of communication
protocols, which govern how computers exchange data overa
network, as 1s known 1n the art. Those skilled 1n the art will
understand that any number of devices, servers, links, etc.
may be used in the computer network, and that the view
shown herein 1s for stmplicity.

In this environment, a number of participants may interact
in an online, iteractive, or collaborative setting. Such a set-
ting can be for a meeting, training or education, or support, or
any other event that may require a number of participants to
work together, interact, collaborate, or otherwise participate,
such as web conferences, online meetings, etc. As used
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herein, the phrase “collaborative computing session” may be
used to describe these settings/events, particularly where a
number of participant computers/devices collaborate 1n an
established session, as may be appreciated by those skilled 1n
the art. Also, as used herein, a “session” describes a generally
lasting communication between one or more participant
devices 102 through server 104 and the network 106. Those
skilled 1n the art will understand that the session may be
implemented or established using protocols and services as 1s
known 1n the art. Conversely, a “meeting” describes a per-
sonal layer of communication overlaid upon the session
where participants/users communicate with each other.
Moreover, while the terms “session” and “meeting” may gen-
erally be used interchangeably herein to denote a collabora-
tion of users or devices, particular instances of their use may
denote a particular distinction (e.g., a session may start with
attendees joining/connecting to the server, while a meeting
may not start until a host/presenter joins the session), as may
be understood by those skilled 1n the art.

In other words, a collaboration session comprises a plural-
ity of devices or “participant devices,” ol which “attendee
devices” are configured to view/receive content submitted or
“shared” by “presenter devices.” In some 1nstances, the
attendee devices are capable of moditying the content shared
by the presenter device.

In particular, each participant (e.g., hosts/presenters and/or
attendees) may operate a participant device 102. Each par-
ticipant device 102 may comprise an electronic device with
capability for visual and/or auditory presentation. Thus, a
participant device 102 can be, for example, a laptop com-
puter, a personal computer, a personal data assistant, a web-
ecnabled cellular telephone, a smart phone, a proprietary net-
work device, or other web-enabled electronic device. Fach
participant device 102 supports communication by a respec-
tive participant, in the form of suitable mput device (e.g.,
keyboard, mouse, stylus, keypad, etc.) and output device
(e.g., monitor, display, speech, voice, or other device support-
ing the presentation of audible/visual information).

The meeting (collaborative computing session) of the vari-
ous participants may be supported by a server 104 which may
be maintained or operated by one or more of the participants
and/or a third-party service provider. The server 104 may be
a computer system that 1s connected to network 106, and
which may comprise and appear as one or more server com-
puters thereon. Server 104 may store information (e.g., con-
tent) and application modules which can be provided to the
participant devices 102. In some embodiments, these appli-
cation modules are downloadable to the participant devices
102 and may support various functions that may be required
for an 1nteractive meeting or collaborative effort among the
participants. The participant devices 102 and the server 104
may interact in a client/server architecture, which may pro-
vide high performance and security for a multi-participant
collaborative environment.

FIG. 2 illustrates a schematic block diagram of an example
participant device 200 that may be advantageously used with
one or more embodiments described herein, e.g., for collabo-
rative computing. Illustratively, participant device 200 may
be implemented or incorporated in any suitable computer
such as, for example, a laptop computer, a personal computer,
a personal data assistant, a web-enabled cellular telephone, a
smart phone, a proprictary network device, or other web-
enabled electronic device.

In particular, the participant device 200 comprises a bus
202 or other communication mechanism for communicating
information and a processor 204 coupled with the bus for
processing information. The participant device 200 also
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includes a main memory 206, such as random access memory
(RAM) or other dynamic storage device coupled to bus 202
for storing information and instructions to be executed by
processor 204. Main memory 206 also may be used for stor-
ing a temporary variable or other intermediate information
during execution of mstructions to be executed by processor
204. The participant device 200 further includes a read only
memory (ROM) 208 or other static storage device coupled to
bus 202 for storing static information and istructions for
processor 204. The participant device 200 may further com-
prise a storage device 210, such as a magnetic disk, optical
disk, and/or flash storage, which 1s provided and coupled to
bus 202 for storing information and instructions.

The processor 204, in connection with the memory 206, 1s
configured to implement the functionality described herein
with reference to the participant device. The memory 206
stores software programs or other executable program
instructions associated with the embodiments described
herein. Such instructions may be read into memory 206 from
another computer-readable medium, such as storage device
210.

The processor 204 comprises the necessary elements or
logic adapted to execute the software programs to generally
perform functions relating to collaborative computing ses-
sions, as described heremn. Execution of the sequence of
instructions contained 1n main memory 206 causes processor
204 to perform the process steps described herein. One or
more processors in a multi-processing arrangement may also
be employed to execute the sequences of instructions con-
tamned 1 main memory 206. In alternative embodiments,
hard-wired circuitry may be used 1n place of or in combina-
tion with software instructions to implement an example
embodiment. Thus, embodiments described herein are not
limited to any specific combination of hardware circuitry and
soltware. For istance, the controller may, but 1s not limited
to, manage or perform session-related activities (e.g., starting,
a session, ending a session, setting privileges in a session,
accounting, etc.); participant-related activities (e.g., desig-
nating a host, establishing participant privileges, assigning a
participant presenter privileges, etc.); content sharing-related
activities (e.g., designating content to be shared, determining
content sharing parameters, implementing sharing of content,
displaying shared content, etc.); communication activities
(e.g., handling communication between device and the net-
work as well as with other devices, transmittal/receipt of
shared content, etc.); and the like.

The term “computer-readable medium” as used herein
refers to any medium that participates in providing nstruc-
tions to processor 204 for execution. Such amedium may take
many forms, including but not limited to non-volatile media,
and volatile media. Non-volatile media include, for example,
optical or magnetic disks, such as storage device 210. Volatile
media include dynamic memory such as main memory 206.
As used herein, tangible media may include volatile and
non-volatile media. Common forms of computer-readable
media include, for example, tloppy disk, a flexible disk, hard
disk, magnetic cards, paper tape, any other physical medium
with patterns of holes, a RAM, a PROM, an EPROM, a
FLASHPROM, CD, DVD or any other memory chip or car-
tridge, or any other medium from which a computer can read.

The participant device 200 also includes a communication
interface 212 coupled to bus 202. Communication interface
212 provides a two-way data communication coupling par-
ticipant device 200 to communication link 214. Communica-
tion link 214 typically provides data communication to other
networks or devices. For example, communication interface
212 may be alocal area network (LAN) card to provide a data
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communication connection to a compatible LAN. As another
example, communication interface 212 may be an integrated
services digital network (ISDN) card or a modem to provide
a data communication connection to a corresponding type of
telephone line. Wireless links may also be implemented. In
any such implementation, communication interface 212
sends and recerves electrical, electromagnetic, or optical sig-
nals that carry digital data streams representing various types
of iformation. Although the illustrated example has one
communication interface 212 and one communication link
214, those skilled 1n the art should readily appreciate that this
1s for ease of illustration, as the example embodiments
described herein may have any physically realizable number
of communication interfaces 212, and/or communication
links 214.

The participant device 200 also includes at least one input/
output interface 216 connected to the bus 202 and 1n data
communication with one or more user interface devices, such
as a mouse, keyboard, monitor/screen, etc. (not explicitly
shown).

FI1G. 3 illustrates an example implementation for a server
300 according to one or more embodiments described herein.
The server 300 comprises a bus 302 or other communication
mechanism for communicating information and a processor
304 coupled with the bus for processing information. The
server 300 also includes a main memory 306, such as random
access memory (RAM) or other dynamic storage device
coupled to bus 302 for storing information and instructions to
be executed by processor 304. Main memory 306 also may be
used for storing a temporary variable or other intermediate
information during execution of 1structions to be executed
by processor 304. The server 300 further includes a read only
memory (ROM) 308 or other static storage device coupled to
bus 302 for storing static information and instructions for
processor 304. The server may further comprise a storage
device 310, such as a magnetic disk, optical disk, and/or flash
storage, which 1s provided and coupled to bus 302 for storing
information and instructions.

The processor 304, in connection with the main memory
306, 1s configured to implement the functionality described
herein with reference to the participant device. The main
memory 306 stores solftware programs or other executable
program 1nstructions associated with the embodiments
described herein. Such mstructions may be read into main
memory 306 from another computer-readable medium, such
as storage device 310.

The processor 304 comprises the necessary elements or
logic adapted to execute the software programs to generally
perform functions relating to collaborative computing ses-
sions, as described herein. Execution of the sequence of
instructions contained 1n main memory 306 causes processor
304 to perform the process steps described herein. One or
more processors 1 a multi-processing arrangement may also
be employed to execute the sequences of instructions con-
tained 1n main memory 306. In alternative embodiments,
hard-wired circuitry may be used 1n place of or in combina-
tion with software instructions to implement an example
embodiment. Thus, embodiments described herein are not
limited to any specific combination of hardware circuitry and
software. For mstance, the controller may, but 1s not limited
to, manage or perform session-related activities (e.g., starting,
a session, ending a session, setting privileges 1 a session,
accounting/tracking ol sessions, etc.); participant-related
activities (e.g., designating a host, establishing participant
privileges, assigning a participant presenter privileges, main-
taining participant information, etc.); content sharing-related
activities (e.g., designating content to be shared, determining
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content sharing parameters, implementing sharing of content,
formatting shared content, etc.); communication activities
(e.g., handling communication between server and the net-
work as well as with the participant devices, transmittal/
receipt of shared content, etc.); and the like.

The server 300 also mcludes a communication interface
312 coupled to bus 302, for providing a two-way data com-
munication coupling server 300 to communication link 314.
Communication link 314 typically provides data communi-
cation to other networks or devices. Although the 1llustrated
example has one communication interface 312 and one com-
munication link 314, those skilled in the art should readily
appreciate that this 1s for ease of illustration, as the example
embodiments described herein may have any physically real-
1zable number of communication interfaces 312, and/or com-
munication links 314. The server 300 may further include at
least one mput/output interface 316 connected to the bus 302
and 1n data communication with one or more user interface
devices, such as a mouse, keyboard, monitor/screen, etc. (not
explicitly shown).

Notably, while the illustrative embodiment described
below shows a single server as performing the functions
described herein, 1t 1s understood that the server 300 may
comprise, either as a single server or as a collection of servers,
one or more memories, one or more processors, and one or
more network interfaces (e.g., adapted to communicate traific
for a collaborative computing session and also traific on a
communication channel other than the collaborative comput-
Ing session), etc., as may be appreciated by those skilled in the
art.

Conventional application sharing techniques capture a pre-
defined portion of the presenter’s display (e.g., the entire
screen or a rectangle within the entire screen) and provide the
image within the predefined portion of the presenter’s display
to the viewer (e.g., “desktop sharing”). All of the applications
that have windows positioned within the predefined portion
of the presenter’s display are captured by the presenter’s
device, transmitted to the viewer’s device, and displayed on
the viewer’s display. In “application sharing,” the presenter
selects which particular applications to share with the one or
more attendees/viewers of a collaboration session. The pre-
senter’s device then provides the shared applications to the
viewers’ devices.

During a collaborative computing session, the presenter
may suitably select atleast a portion of the presenter’s display
to be shared with the other participants in the session. The
presenter may also suitably imnvoke an application program on
the presenter’s device, such as a word processing program,
and designate the application program to be shared with the
other participants 1n the session. This causes the presenter’s
device to share the output generated by the application pro-
gram on the presenter’s device with the viewers” devices. It 1s
understood that the shared application program 1s any suit-
able application, and may include, but 1s not limited to, a word
processing application, a drawing or graphics application,
presentation application, spreadsheet application, or other
well-known 1nteractive applications from which information
1s being shared by the presenter with the viewers.

FIG. 4 1llustrates an alternative view ol network 100 (as
shown 1n FIGS. 1-3) 1n accordance with content sharing. For
instance, participant devices, may be further represented as
turther detailed 1n FIG. 4, to include a presenter device 410
and at least one viewer device 420. Presenter device 410 may
comprise presenter content sharing component 412, which
may be any type of suitable software that enables presenters
and viewers to share applications, documents, or the like.
Presenter device 410 may also comprise a rendering compo-
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nent 414 for rendering and/or formatting content to be trans-
mitted to the viewers” devices. Presenter device 410 may also
include other components that are not shown or discussed for
simplicity.

It 1s to be understood that presenter content sharing com-
ponent 412 and participant rendering component 414 may
suitably be implemented as logic operable to be executed by
participant device processor 204, as shown in FIG. 2.
“Logic”, as used herein, includes but 1s not limited to hard-
ware, lirmware, soltware and/or combinations of each to per-
form a function(s) or an action(s), and/or to cause a function
or action from another component. For example, based on a
desired application or need, logic may include a software
controlled microprocessor, discrete logic such as an applica-
tion specific integrated circuit (“ASIC”), system on a chip
(“SoC”), programmable system on a chip (“PSOC”), a pro-
grammable/programmed logic device, memory device con-
taining instructions, or the like, or combinational logic
embodied in hardware. Logic may also be fully embodied as
soltware stored on a non-transitory, tangible medium which
performs a described function when executed by a processor.
Logic may suitably comprise one or more modules config-
ured to perform one or more functions.

Viewer device 420 may also include viewer content sharing
component 422, which may be any type of suitable software
that enables presenters and viewers to share applications,
documents, or the like. Viewer content sharing component
422 may be similar to or the same as presenter content sharing
component 412. Viewer content sharing component 422,
among other things, receives content from the presenter’s
device for display on the viewer’s device. Viewer device 420
may also comprise a viewer rendering component 424 for
rendering and/or formatting content to be displayed on the
viewer’s device. It 1s to be understood that viewer content
sharing component 422 and viewer rendering component 424
may suitably be implemented as logic operable to be executed
by participant device processor 204, as shown 1n FIG. 2.

Server 430 may also include server content sharing com-
ponent 432, which may be any type of suitable software that
cnables presenters and viewers to share applications, docu-
ments, or the like. Server 430 may also comprise a server
rendering component 434 for rendering and/or formatting
content to be transmitted by a presenter device to a viewer’s
device, content to be displayed on the viewer’s device, or a
combination thereof. It 1s to be understood that server content
sharing component 432 and server rendering component 434
may suitably be implemented as logic operable to be executed
by server processor 304, as shown in FIG. 3.

It 1s to be understood that the rendering components 414,
424, and 434 suitably render, format, or otherwise modify the
shared content for suitable transmission thereof to at least one
viewer device, for suitable display thereof on at least viewer
device, and combinations thereof. As used herein, the phrase
“render” may be used to describe such rendering, formatting,
or modification of the content.

According to collaborative content sharing, a presenter
may select at least a portion of the presenter’s display and/or
at least one particular application to share with one or more
attendees/viewers of a collaboration session. The presenter’s
device may then transmit, such as via presenter content shar-
ing component 412, the shared content to the viewer’s device,
such as via viewer content sharing component 422, over
network 440. It 1s understood that 1n an example embodiment,
the server 430, together with the server content sharing com-
ponent 432, may be configured to receive all or a selected
portion of content from the presenter device and transmit the
received content to the designated viewer devices. The server
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430, together with the server rendering component 434, may
also be configured to render at least a portion of the content
received Irom the presenter device. In one embodiment, the
server 430 may suitably render at least a portion o the content
received from the presenter device and transmit the rendered
content to the designated viewer devices. In another embodi-
ment, the server 430 may suitably render at least a portion of
the content received from the presenter device, and then trans-
mit the rendered content back to the presenter device for
transmission therefrom to the designated viewer devices.

In view of the foregoing structural and functional features
described above, methodologies 1n accordance with example
embodiments will be better appreciated with reference to
FIGS. 5, 11, and 13. While, for purposes of simplicity of
explanation, the methodologies of FIGS. 5, 11, and 13 are
shown and described as executing serially, 1t 1s to be under-
stood and appreciated that the example embodiment 1s not
limited by the illustrated order, as some aspects could occur in
different orders and/or concurrently with other aspects from
that shown and described herein. Moreover, in accordance
with an example embodiment, not all illustrated features may
be required. The methodologies described herein are suitably
adapted to be implemented 1n hardware, software, or a com-
bination thereof. For example, the methods may be 1imple-
mented by participant devices 102, server 104, or combina-
tions thereof.

FIG. S 1s aflow chart of an example method 500 for sharing,
content in collaborative computing sessions as described
herein. Method 500 may suitably be implemented on a system
for content sharing in collaborative computing sessions as
described herein.

At 502, a collaborative computing session 1s initiated
among a plurality of participant devices 200, as 1s known 1n
the art. For example, the collaborative computing session
initiation process may suitably occur 1n a participant device
200 through interaction with server 300, or through server
300, with interaction with at least one participant device 200.
Participant devices 200 may join the collaborative computing
session through login and/or authentication processes or pro-
tocols as are known 1n the art. At least one of the participant
devices 1s designated as a presenter device 410, such as the
meeting host or coordinator, wherein such presenter device
includes a presenter content sharing component 412 operat-
ing to allow the presenter device to share selected content
with other participant devices or viewer devices 420, as will
be described 1n detail below.

At 504, the presenter, via the presenter device 410 selects
or otherwise determines content to be shared with the other
participants in the session as 1s known 1n the art. The presenter
may suitably select at least a portion of the presenter device’s
display to be shared with the other participants 1n the session.
The presenter may also suitably imvoke an application pro-
gram on the presenters device, such as a word processing
program, and designate the application program to be shared
with the other participants 1n the session.

At 506, the selected content to be shared by the presenter
device 410 i1s transmitted via suitable means, such as via the
network 106, to at least one viewer device 420 for sharing
thereof. It 1s understood that in some embodiments, the
shared content may be transmaitted directly from the presenter
device 410 to at least one viewer device 420. It 1s further
understood that 1n other embodiments, at least a portion of the
shared content 1s transmitted from the presenter device 410 to
the server 430, and then the server transmits such shared
content to the at least one viewer device 420.

At 508, the shared content i1s rendered, via a rendering
component, for suitable display on the at least one viewer
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device. The illustrated example depicts that the shared con-
tent 1s transmitted from the presenter device 410 to the at least
one viewer device 420, and then the shared content is ren-
dered accordingly. However, 1t 1s understood that 1n some
embodiments, the shared content may be rendered for display
on the at least one viewer device prior to transmission of the
content to the at least one viewer device.

In one embodiment, the presenter device 410, via the pre-
senter device rendering component 414, may render the
shared content for at least one viewer device, for several
specified viewer devices, for all of the viewer devices, or
combinations thereof, and then transmit the rendered shared
content accordingly. In another embodiment, the presenter
device 410 may transmit at least a portion of the shared
content to the server 430. The server 430, via the server
rendering component 434, may render the shared content for
at least one viewer device, for several specified viewer
devices, for all of the viewer devices, or combinations
thereot, and then transmuit the rendered shared content accord-
ingly. In another embodiment, the presenter device 410,
either directly or via the server 430, may transmit the shared
content to the viewer device 420. The viewer device will then
suitably render the received shared content for suitable dis-
play on the viewer device. In yet another embodiment, the
presenter device 410 and/or the server 430 may performing a
render operation on the shared content, and then transmit the
content to the at least one viewer device. The viewer device
420 may suitably perform a further rendering operation the
received shared content for suitable display on the viewer
device.

At 510, the shared content 1s displayed on the at least one
viewer device 420.

It 1s to be appreciated that the participant devices 200,
including both the presenter device 410 and the viewer device
420, can range from full capability workstation or desktop
computing systems to handheld portable devices, such as a
cellular telephone or personal digital assistant with less or
limited rendering and/or sharing capability. The system and
methods set forth herein are suitably robust to address and
account for all ranges of participant device capabilities.

In conventional desktop or application sharing, the pre-
senter designates at least a portion of the presenter’s display
to be shared; an application program, including all windows
associated with such application to be shared; or a combina-
tion thereof. The content as displayed on the presenter’s
device 1s then displayed on the viewer devices. The content as
displayed on the presenter’s device may include background
regions or content that 1s not relevant to the viewer. For
example, if the presenter designates an application to be
shared, such application may have several windows associ-
ated with the application and displayed on the presenter
device. Typically, there are regions or space between the
relevant windows as displayed on the presenter device. Such
regions may suitably display a background of the presenter
device display, or other content or applications not relevant to
the viewer or the collaborative computing session.

An example of a display 600 of a presenter device, wherein
the presenter has enabled application sharing during a col-
laborative computing session with other viewer devices, 1s
illustrated 1n FIG. 6. As 1illustrated 1n FIG. 6, windows 602
and 604 are the active windows for the shared application.
The other regions, 606 and 608, of the display 600 are not part
of the shared application. Those regions, 606 and 608, which
are not part of the shared application will be referred to herein
as “background regions”.

When the shared content as 1llustrated 1n FIG. 6 1s trans-
mitted to a viewer device, without rendering the content for
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suitable display on the viewer device, the content 1s displayed
on the viewer device as 1t 1s displayed on the presenter device.
An example of a viewer display 700 of shared content trans-
mitted without rendering 1s shown in FIG. 7. The display
includes active windows 702 and 704 for the shared applica-
tion, as well as background regions 706 and 708, which are
not part of the shared application. If the participant 1s viewing,
the shared content on a viewer device having a small display,
such as a handheld portable device, as shown in FIG. 7, the
shared content may be difficult to view or comprehend due to
the small size of the display. As further 1llustrated 1n F1G. 7, a
large portion of the display 1s being used for background
regions 706 and 708.

An example of a display 800 of a presenter device, wherein
the presenter has enabled desktop sharing during a collabo-
rative computing session with other viewer devices, 1s 1llus-
trated 1 FI1G. 8. As illustrated in FIG. 8 windows or regions
802, 804, and 806 are relevant to or the focus of the collabo-
rative computing session. The other regions 808, 810, and 812
of the display 800 are not of primary relevance, or possibly of
any relevance, to the participants of the collaborative com-
puting session. Regions 808, 810, and 812, which are not of
primary relevance, will be referred to herein as “background
regions’.

When the shared content as illustrated 1n FIG. 8 1s trans-
mitted to a viewer device, without rendering the content for
suitable display on the viewer device, the content 1s displayed
on the viewer device as 1t 1s displayed on the presenter device.
An example of a viewer display 900 of shared content trans-
mitted without rendering 1s shown in FIG. 9. The display
includes relevant windows or regions 902, 904, 906, as well as
background regions 908, 910, and 912, which are not of
primary relevance to the viewer. If the participant 1s viewing
the shared content on a viewer device having a small display,
such as a handheld portable device, as shown in FIG. 9, the
shared content may be difficult to view or comprehend due to
the small size of the display. As further 1llustrated 1n F1G. 9, a
large portion of the display 1s being used for background
regions 908, 910, and 912.

In such situations, the viewer may desire to enlarge or
increase the size of the shared content for easier viewing of
the content. For instance, the user may zoom 1nto or otherwise
enlarge at least a portion of the shared content by any suitable
means for the particular viewer device. FIG. 10 1s a display
1000 on a viewer device wherein the shared content has been
increased 1n size or enlarged. As 1llustrated in FI1G. 10, due to
the small size of the screen, enlarging the shared content
results 1n the viewer not being able to view all of the relevant
windows 902, 904, and 906 at the same time. A large portion
of the display on the viewer device i1s being used by back-
ground regions 908, 910, and 912.

FIG. 11 1s a flow chart of an example method 1100 for
application sharing 1n collaborative computing sessions as
described herein. Method 1100 may suitably be implemented
on a system for content sharing i collaborative computing
sessions as described herein.

At 1102, a collaborative computing session 1s 1initiated
among a plurality of participant devices 200, as 1s known 1n
the art and as discussed above. At least one of the participant
devices 1s designated as a presenter device 410, such as the
meeting host or coordinator, wherein such presenter device
includes a presenter content sharing component 412 operat-
ing to allow the presenter device to share selected content
with other participant devices or viewer devices 420, as will
be described 1n detail below.

At 1104, the presenter, via the presenter device 410 selects
or otherwise designates at least one application program,
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including all associated windows, to be shared with the other
participants 1n the session as 1s known 1n the art.

At 1106, an 1mage or data corresponding to (or “within™)
cach shared application window on the presenter device 1s
captured so that 1t can be provided to the viewer devices as 1s
known 1n the art. This step may be performed periodically
(e.g., five times per second) so that changes to the presenter’s
display are quickly retlected on the viewer devices. Illustra-
tively, the 1image or data corresponding to each shared appli-
cation window can be captured by capturing portions of the
frame buffer on the presenter device that correspond to the
shared application windows.

At 1108, the selected content to be shared by the presenter
device 410 i1s transmitted via suitable means, such as via the
network 106, to at least one viewer device 420 for sharing
thereof. It 1s understood that in some embodiments, the
shared content may be transmitted directly from the presenter
device 410 to at least one viewer device 420. It 1s further
understood that in other embodiments, at least a portion of the
shared content 1s transmitted from the presenter device 410 to
the server 430, and then the server transmits such shared
content to the at least one viewer device 420. In an example
embodiment, prior to transmission, the image or data corre-
sponding to the shared content may be suitably compressed
using known compression techniques, such as GZIP or JPEG.

At 1110, the shared content 1s rendered, via a rendering
component, for suitable display on the at least one viewer
device. The illustrated example depicts that the shared con-
tent 1s transmitted from the presenter device 410 to the at least
one viewer device 420, and then the shared content is ren-
dered accordingly. However, 1t 1s understood that in some
embodiments, the shared content may be rendered for display
on the at least one viewer device prior to transmission of the
content to the at least one viewer device.

In one embodiment, the presenter device 410, via the pre-
senter device rendering component 414, may render the
shared content for at least one viewer device, for several
specified viewer devices, for all of the viewer devices, or
combinations thereof, and then transmit the rendered shared
content accordingly. In another embodiment, the presenter
device 410 may transmit at least a portion of the shared
content to the server 430. The server 430, via the server
rendering component 434, may render the shared content for
at least one viewer device, for several specified viewer
devices, for all of the wviewer devices, or combinations
thereot, and then transmuit the rendered shared content accord-
ingly. In another embodiment, the presenter device 410,
either directly or via the server 430, may transmit the shared
content to the viewer device 420. The viewer device will then
suitably render the recerved shared content for suitable dis-
play on the viewer device. In yet another embodiment, the
presenter device 410 and/or the server 430 may performing a
render operation on the shared content, and then transmit the
content to the at least one viewer device. The viewer device
420 may suitably perform a further rendering operation of the
received shared content for suitable display on the viewer
device.

In an example embodiment, the shared content 1s rendered
for suitable display for at least one viewer device based on the
capabilities of the at least one viewer device. As an example,
if the viewer device 1s a handheld portable device having a
small display, the shared content will be suitably rendered for
display to efliciently use the display area for the shared con-
tent. In an example embodiment, the shared content 1s suit-
ably rendered for display on the handheld portable device to
ensure that the relevant content 1s predominantly displayed
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for viewing by the user of the device, while minimizing the
display of any background regions.

In an example embodiment, the shared content 1s rendered
for suitable display on the at least one viewer device, such that
the relevant content 1s displayed 1n the central portion of the
viewer display, and the background regions are displayed on
the periphery ofthe display, 1if displayed at all. As an example,
the shared content 1s rendered such that all of the windows
associated with the shared application are displayed side by
side, or contiguously, without displaying any of the back-
ground regions therebetween. In the rendering of the shared
content, any background region which was shown or dis-
played between the windows of the shared application on the
presenter display 1s minimized on the viewer display. The
rendering component of the presenter device, the viewer
device, the server, or a combination thereot, suitably block or
remove the background region 1image or data from displaying
on the viewer device as 1s known 1n the art.

It 1s understood that each viewer device may have differing
capabilities which will provide for different display configu-
rations. For example, one handheld portable device, such as
tablet, may have a larger display than another handheld por-
table device, such as a cellular telephone. As such, the ren-
dering required (e.g., minimization of background regions)
for the tablet may suitably be less than the rendering required
tor the cellular telephone. It 1s understood that the rendering
component of the presenter device, the viewer device, the
server device, or a combination thereof will suitably provide
the rendering required 1n accordance with each device’s capa-
bilities.

At 1112, the shared content 1s displayed on the at least one
viewer device 420.

FIG. 12 1llustrates an example of a viewer display 1200 of
shared content that has been suitably rendered for display on
the viewer device. As 1llustrated 1n the viewer display 1200,
relevant windows 1202 and 1204 of the shared application are
displayed side by side. Any background region images or data
between the windows as displayed on the presenter device has
been blocked or removed from the display on the viewer
device.

FIG. 13 1s a flow chart of an example method 1300 for
desktop sharing in collaborative computing sessions as
described herein. Method 1300 may suitably be implemented
on a system for content sharing in collaborative computing
sessions as described herein.

At 1302, a collaborative computing session 1s initiated
among a plurality of participant devices 200, as 1s known 1n
the art and as discussed above. At least one of the participant
devices 1s designated as a presenter device 410, such as the
meeting host or coordinator, wherein such presenter device
includes a presenter content sharing component 412 operat-
ing to allow the presenter device to share selected content
with other participant devices or viewer devices 420, as will
be described 1n detail below.

At 1304, the presenter, via the presenter device 410 selects
or otherwise designates at least a portion of the presenter
device’s display or desktop to be shared with the other par-
ticipants 1n the session as 1s known 1n the art.

In an example embodiment, the shared content may be
selected or designated based on content type, content impor-
tance, user activity associated with the content, other content
characteristics or features, and combinations thereof. In
another example embodiment, the shared content may be
selected or designated by the user, by the presenter device via
the presenter content sharing component, by the viewer
device by the viewer sharing component, by the server by the
server content sharing component, and combinations thereof.
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In an example embodiment, the shared content 1s suitably
designated based on a determined activity or priority level of
selected windows or content regions displayed on the pre-
senter device. As an example, the presenter device may have
multiple applications running or executing thereon, with each
application including at least one active or open window
associated therewith. For instance, the presenter device may
have a word processing application executing with two active
document windows, an email application program executing
with one active window, and a graphics application with two
active windows, as well as the background window.

In an example embodiment, the presenter device, via the
presenter content sharing component, will determine the pri-
ority level for each application and/or window in order to
designate or determine which 1s to be shared with the viewer
devices. For simplicity purposes, “window” will refer to an
application, a window associated with an application, and/or
background windows or regions. It 1s understood that the
server, via the server content sharing component, may suit-
ably determine or assist 1n the determination of the priority
level for each window or a portion of the windows. It 1s further
understood that the viewer device, via the viewer content
sharing component, may assist in the determination of the
priority level window or a portion of the windows as 1s needed
for efficient display by a viewer device.

In an example embodiment, the window priority (P) 1s
suitably determined as function of window duration (t),
which 1s the total amount of time the window 1s active; and
window activity index (L), which 1s the number of user input
events (), such as click, scrolls, keystrokes, and the like 1n the
window, over a sample period of time (T). The criteria for
determining window priority (P) may be set by the presenter
or other participant, or may be set automatically by the pre-
senter content sharing component, the server content sharing
component, and/or the viewer content sharing component, or
a combination thereof.

In an example embodiment, the window or windows with
the highest window priority (P) will be designated to be
shared with the viewer devices. As an example, 1f the pre-
senter 1s or has been actively using a word processing appli-
cation for a period of time or repeatedly and has not been
accessing an email application as frequently, then the window
or windows associated with the word processing application
will be determined to have a higher window priority (P) than
the email application.

In an example embodiment, the active window duration (t)
may be determined based on the amount of time the window
has been runming for a period of time, the amount of time the
window has been accessed by the presenter for a period of
time, and the like. In an example embodiment, the window
activity index (L) may be determined based on the number of
user mput events, such as clicking on the window, scrolls,
keystrokes, views, and the like. The number of user input
events may be suitably measured or determined by any user
participation measuring mechamism known 1in the art. In an
example embodiment, the active window duration (t) and the
window activity index (L) 1s determined for each window on
the presenter device to determine the window priority (P) for
cach window. The window or windows with the highest win-
dow priority (P) will be designated as the windows for the
shared content. It 1s understood that 1n some embodiments,
the window priority (P) may not be determined for each
window, such as those windows which are not likely to be
shared, such as background windows. In such situations, the
presenter and/or the content sharing component(s) designate
or specily that the window prionty (P) 1s not determined for
certain windows.
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In an example embodiment, the presenter and/or the con-
tent sharing component(s) may suitably set or determine a
window priority (P) threshold for determining 11 a window 1s
to be shared. The window priority (P) threshold may suitably
be a default setting, which may be modified as necessitated. IT
the window priority (P) for a certain window 1s below the
threshold, the window 1s not shared. If the window priority (P)
for a certain window 1s above the threshold, the window 1s
shared. It 1s understood that the presenter and/or the content
sharing component(s) may suitably modity the threshold as 1s
required or desired. It 1s further understood that the presenter
and/or the content sharing component(s) may suitably over-
ride the threshold for a certain window. As an example, a
window may have a window priority (P) below the threshold,
but the presenter and/or the content sharing components may
override the threshold requirement, and allow the window to
be shared.

In an example embodiment, the presenter and/or the con-
tent sharing component(s) may suitably designate different
modes or levels for sharing of content based on determined
window priority (P) values. For example, the presenter and/or
content sharing component(s) may set a window priority (P)
high threshold, such that only windows exceeding such high
threshold may be shared. In another example, the presenter
and/or content sharing component(s) may set a more moder-
ate threshold, such that only windows exceeding the moder-
ate threshold may be shared. In yet another example, the
presenter and/or the content sharing component may seta low
threshold, which 1s met by most windows, and only those
windows with a window priority (P) value below such thresh-
old are not shared. It 1s understood that the different modes for
sharing may also suitably be designated by application type,
by device type, by content type, and the like.

As an example, a high window priority (P) threshold level
could be set for handheld portable viewer devices, and a
moderate window priority (P) threshold level could be set for
desktop viewer devices. For instance, a presenter device
could have a display size of 1024x768, and there are two
active windows displayed thereon. The first active window
W1, has a first priority, and 1its size 1s 360x240. The second
active window has a second priority, and 1ts size 1s 200x240.
A first viewer device has a display size of 800x600. Both of
the windows as shown on the presenter device display will be
able to be displayed on the first viewer device, so window W1
and window W2 are shared with the first viewer device. A
second viewer device has a display si1ze of 360x240. Both of
the windows as shown on the presenter device are not able to
be displayed on the second viewer device. Therefore, only
window W1 will be displayed on the second viewer device.

In an example embodiment, the presenter and/or the con-
tent sharing component(s) may suitably set or determine a
window priority (P) threshold for determining 11 a window 1s
to be shared. The window priority (P) threshold may suitably
be a default setting, which may be modified as necessitated.
The threshold may be modified by the presenter based on
certain factors, such as content type, content importance, user
activity associated with the content, other content character-
1stics or features, presenter device type, viewer device type
and the like. The threshold may also suitably be modified by
the content sharing component(s) based on prior or learned
window priorty (P) values determined for selected windows.
Such learned window priority (P) value determination may be
suitably performed by any seli-learning algorithm known 1n
the art.

At 1306, an 1mage or data corresponding to the designated
shared content designated on the presenter device 1s captured
so that 1t can be provided to the viewer devices as 1s known 1n
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the art. This step may be performed periodically (e.g., five
times per second) so that changes to the presenter’s display
are quickly reflected on the viewer devices. Illustratively, the
image or data corresponding to the designated shared content
can be captured by capturing portions of the frame bufler on

the presenter device that correspond to the shared application
windows.

At 1308, the selected content to be shared by the presenter
device 410 1s transmitted via suitable means, such as via the
network 106, to at least one viewer device 420 for sharing
thereof. It 1s understood that in some embodiments, the
shared content may be transmitted directly from the presenter
device 410 to at least one viewer device 420. It 1s further
understood that in other embodiments, at least a portion of the
shared content 1s transmitted from the presenter device 410 to
the server 430, and then the server transmits such shared
content to the at least one viewer device 420. In an example
embodiment, prior to transmission, the image or data corre-
sponding to the shared content may be suitably compressed
using known compression techniques, such as GZIP or JPEG.

At 1310, the shared content 1s rendered, via a rendering
component, for suitable display on the at least one viewer
device. The 1llustrated example depicts that the shared con-
tent 1s transmitted from the presenter device 410 to the at least
one viewer device 420, and then the shared content i1s ren-
dered accordingly. However, 1t 1s understood that 1n some
embodiments, the shared content may be rendered for display
on the at least one viewer device prior to transmission of the
content to the at least one viewer device.

In one embodiment, the presenter device 410, via the pre-
senter device rendering component 414, may render the
shared content for at least one viewer device, for several
specified viewer devices, for all of the viewer devices, or
combinations thereof, and then transmait the rendered shared
content accordingly. In another embodiment, the presenter
device 410 may transmit at least a portion of the shared
content to the server 430. The server 430, via the server
rendering component 434, may render the shared content for
at least one viewer device, for several specified viewer
devices, for all of the viewer devices, or combinations
thereof, and then transmit the rendered shared content accord-
ingly. In another embodiment, the presenter device 410,
either directly or via the server 430, may transmit the shared
content to the viewer device 420. The viewer device will then
suitably render the received shared content for suitable dis-
play on the viewer device. In yet another embodiment, the
presenter device 410 and/or the server 430 may performing a
render operation on the shared content, and then transmit the
content to the at least one viewer device. The viewer device
420 may suitably perform a further rendering operation of the
received shared content for suitable display on the viewer
device.

In an example embodiment, the shared content 1s rendered
for suitable display for at least one viewer device based on the
capabilities of the at least one viewer device. As an example,
if the viewer device 1s a handheld portable device having a
small display, the shared content will be suitably rendered for
display to efficiently use the display area for the shared con-
tent. In an example embodiment, the shared content 1s suit-
ably rendered for display on the handheld portable device to
ensure that the relevant content 1s predominantly displayed
for viewing by the user of the device, while minimizing the
display of any background regions.

In an example embodiment, the shared content 1s rendered
for suitable display on the at least one viewer device, such that
the relevant content 1s displayed 1n the central portion of the
viewer display, and the background regions are displayed on
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the periphery of the display, if displayed at all. As an example,
the shared content 1s rendered such that all of the relevant
content or windows are displayed side by side, or contigu-
ously, without displaying any of the background regions ther-
cbetween. In the rendering of the shared content, any back-
ground region which was shown or displayed between
relevant content on the presenter display 1s minimized on the
viewer display. The rendering component of the presenter
device, the viewer device, the server, or a combination
thereof, suitably block or remove the background region
image or data from displaying on the viewer device as is
known 1n the art.

It 1s understood that each viewer device may have differing
capabilities which will provide for different display configu-
rations. For example, one handheld portable device, such as
tablet, may have a larger display than another handheld por-
table device, such as a cellular telephone. As such, the ren-
dering required (e.g., minimization of background regions)
for the tablet may suitably be less than the rendering required
for the cellular telephone. It 1s understood that the rendering
component of the presenter device, the viewer device, the
server device, or a combination thereof will suitably provide
the rendering required 1n accordance with each device’s capa-
bilities.

At 1312, the shared content 1s displayed on the at least one
viewer device 420.

FIG. 14 1llustrates an example of a viewer display 1400 of
shared content that has been suitably rendered for display on
the viewer device. As 1llustrated in the viewer display 1400,
relevant windows 1402, 1404, and 1406 of the shared content
are displayed side by side. Any background region images or
data between the windows as displayed on the presenter
device has been blocked or removed from the display on the
viewer device.

Described above are example embodiments. It i1s, of
course, not possible to describe every conceivable combina-
tion of components or methodologies, but one of ordinary
skill in the art will recognize that many further combinations
and permutations of the example embodiments are possible.
Accordingly, this application 1s intended to embrace all such
alterations, modifications and variations that fall within the
spirit and scope of the appended claims 1nterpreted 1n accor-
dance with the breadth to which they are fairly, legally and
equitably entitled.

The invention claimed 1s:

1. A method comprising;:

imitiating a collaborative computing session between a
group ol participant devices in data communication with
cach other, wherein at least one participant device oper-
ates as a presenter device to share data with at least one
other participant viewer device;

designating data associated with the group consisting of:

(1) at least one application program executing on the

presenter device to generate at least two windows and at

least one background region between the two windows
on a display of the presenter device, (11) a predefined area
of the display of the presenter device, and (111) combi-
nations thereof, to be shared with at least one viewer
device;

transmitting the designated shared data to the at least one
viewer device;

rendering the shared data for display on the at least one
viewer device, wherein the shared data 1s rendered 1n
accordance with display capabilities of the at least one
viewer device: and

displaying the rendered shared data on the at least one
viewer device such that the background region between
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the at least two windows 1s removed and the at least two
windows will be displayed contiguously on the at least
one viewer device.

2. The method of claim 1, wherein designating data com-
prises designating the predefined area of the display of the
presenter device, wherein the predefined area includes at least
two windows generated by at least one application program
executing on the presenter device and at least one background
region.

3. The method of claim 2, wherein designating data to be
shared with at least one viewer device comprises determining
a window priority for each window within the predefined area
of the display on the presenter device, and designating a
window for sharing with at least one viewer device based on
the determined window priority.

4. The method of claim 3, wherein determining a window
priority for each window comprises determining a window
priority level as a function of the group consisting of window
duration, wherein the window duration 1s the total amount of
time the window 1s active; window activity index, wherein the
window activity level 1s the number of user input events 1n the
window; and combinations thereof, over a sample period of
time.

5. The method of claim 3, wherein designating data to be
shared with at least one viewer device further comprises
determining a specified window priority level threshold, and
designating a window for sharing based on the window pri-
ority level for the window exceeding the specified window
priority level threshold.

6. The method of claim 1, wherein rendering the shared
data comprises rendering the shared data for each viewer
device 1n accordance with display capabilities of each one
viewer device.

7. An apparatus, comprising;

at least one network interface configured to transmit and

receive data on a computer network;

a group of participant devices 1n data communication with

each other via the network:

a processor coupled to the at least one network interface

and configured to execute one or more processes; and

a memory configured to store a collaboration process

executable by the processor, the collaboration process
when executed operable to:

initiate a collaborative computing session between the

group ol participant devices in data communication with
cach other, wherein at least one participant device oper-
ates as a presenter device to share data with at least one
other participant viewer device;

designate data associated with the group consisting of: (1)

at least one application program executing on the pre-
senter device to generate at least two windows and at
least one background region between the two windows
on a display of the presenter device, (11) apredefined area
of the display of the presenter device, and (111) combi-
nations thereof, to be shared with at least one viewer
device;

transmit the designated shared data to the at least one

viewer device;

render the shared data for display on the at least one viewer

device, wherein the shared data i1s rendered in accor-
dance with display capabilities of the at least one viewer
device; and
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display the rendered shared data on the at least one viewer
device, such that the background region between the at
least two windows 1s removed and the at least two win-
dows will be displayed contiguously on the at least one
viewer device.

8. The apparatus of claim 7, wherein the processor 1s fur-
ther operable to designate the predefined area of the display of
the presenter device to be shared with the at least one viewer
device, wherein the predefined area includes at least two
windows generated by at least one application program
executing on the presenter device and at least one background
region.

9. The apparatus of claim 8, wherein the processor 1s fur-
ther operable to determine a window priority for each window
within the predefined area of the display on the presenter
device, and designating a window for sharing with at least one
viewer device based on the determined window priority.

10. The apparatus of claim 9, wherein the processor 1s
turther operable to determine a window priority level as a
function of the group consisting of window duration, wherein
the window duration 1s the total amount of time the window 1s
active; window activity index, wherein the window activity
level 1s the number of user input events 1n the window; and
combinations thereof, over a sample period of time.

11. The apparatus of claim 9, wherein the processor 1s
further operable to determine a specified window priority
level threshold, and designate a window for sharing based on

the window priority level for the window exceeding the speci-
fied window priority level threshold.

12. The apparatus of claim 7, wherein rendering the shared
data comprises rendering the shared data for each viewer
device 1n accordance with display capabilities of each one
viewer device.

13. Logic encoded 1n at least one non-transitory computer
readable media for execution by a processor, and when
executed by the processor operable to:

imitiate a collaborative computing session between a group
of participant devices 1n data communication with each
other, wherein at least one participant device operates as
a presenter device to share data with at least one other
participant viewer device;

designate data associated with the group consisting of: (1)
at least one application program executing on the pre-
senter device, (11) a predefined area of the display of the
presenter device, and (111) combinations thereot, to be
shared with at least one viewer device;

transmit the designated shared data to the at least one
viewer device;

render the shared data for display on the at least one viewer
device, wherein the shared data 1s rendered 1n accor-
dance with display capabilities of the at least one viewer
device; and

display the rendered shared data on the at least one viewer
device such that the background region between the at
least two windows are removed and the at least two
windows will be displayed contiguously on the at least
one viewer device.
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims:

Column 18, Claim 13, Line 46 msert --to generate at least two windows and at least one
background region between the two windows on a display of the presenter device-- after device;

Column 18, Claim 13, Line 58 delete “are™ and insert --1s-- theretor.

Signed and Sealed this
Third Day of May, 2016
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Michelle K. Lee
Director of the United States Patent and Trademark Office



	Front Page
	Drawings
	Specification
	Claims
	Corrections/Annotated Pages

