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(57) ABSTRACT 
A presentation state is received from the presenting appli 
cation. The presentation state may represent a current state 
of the local presentation. A request for the presentation state 
is received from the viewing application. In response to 
receiving the request for the presentation state, the presen 
tation state is provided to the viewing application. A request 
for presentation data synchronized to the presentation state 
is received from the viewing application. In response to 
receiving the request for presentation data synchronized to 
the presentation state, the presentation file is transformed 
into the presentation data synchronized to the presentation 
state. The presentation data synchronized to the presentation 
state is provided to the viewing application. The viewing 
application may be operative to read the presentation data 
and to display a remote presentation in response to reading 
the presentation data. 
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SYNCHRONIZING PRESENTATION STATES 
BETWEEN MULTIPLE APPLICATIONS 

BACKGROUND 

0001 Presentation programs are computer applications 
that display information, commonly in the form of slides. 
Presentation programs may include an editor for creating 
slides and a slide-show system for presenting the slides. 
Examples of presentation programs include, but are not 
limited to, POWERPOINT from MICROSOFT CORPORA 
TION, and KEYNOTE from APPLE INC. 
0002 Presentation programs have been designed primar 

ily as a tool for giving a presentation to a live audience in the 
same room as the presenter. For example, a computer 
executing the presentation program may be coupled to a 
large display device or a video projector. More and more 
frequently, however, attendees who cannot be physically 
present at the live location may need to view the presenta 
tion. For these remote attendees, existing solutions are 
generally not ideal in light of the limitations of conventional 
presentation programs. In a first option, the remote attendees 
may travel to the live presentation site. This option intro 
duces travel costs and limits the number of possible attend 
ees to only those who can attend the live presentation. 
0003. In a second option, the remote attendees may listen 

to the presentation over a telephone, either without the slides 
or by following a copy of the slides. In this option, the 
remote attendees cannot see the presenter's transitions 
between slides or the presenter’s live actions, such as the 
presenters use of a laser pointer and a mouse pointer or the 
presenter's real-time drawings and annotations made during 
the presentation. Further, the remote attendees may not be 
able to view animations and other multimedia. This is 
particularly true if the remote attendees merely have a paper 
copy of the slides. 
0004. In a third option, the remote attendees may utilize 
an existing broadcast application, which may be difficult to 
set up and use and may have limited functionality. In many 
instances, the broadcasting application is entirely different 
from and may not be fully compatible with the presentation 
program. For example, some of the functionality utilized by 
the presenter through the presentation program may not be 
broadcasted through the broadcast application. Further, if 
the presenter is unfamiliar with the broadcast application, 
the presenter may need to set up the remote presentation in 
advance, thereby preventing any last-minute changes to the 
presentation content. 
0005. It is with respect to these considerations and others 
that the disclosure made herein is presented. 

SUMMARY 

0006 Technologies are described herein for synchroniz 
ing presentation states between multiple applications. In 
particular, a state service and a viewing service are provided. 
The state service may be operative to provide a presentation 
state corresponding to an actual presentation given through 
a local device. The viewing service may be operative to 
render a presentation file for remote viewing through a 
remote device. Through the state service and the viewing 
service, a presentation can be provided at the remote device 
that matches the presentation displayed at the local device. 
0007 According to one embodiment presented herein, a 
method is provided for synchronizing a presentation state 
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between a presenting application executing on a presenter 
device and a viewing application executing on an attendee 
device. A presentation state is received from the presenting 
application. The presenting application may be operative to 
read a presentation file and to display a local presentation in 
response to reading the presentation file. The presentation 
state may represent a current state of the local presentation. 
A request for the presentation state is received from the 
viewing application. In response to receiving the request for 
the presentation state, the presentation state is provided to 
the viewing application. A request for presentation data 
synchronized to the presentation state is received from the 
viewing application. In response to receiving the request for 
presentation data synchronized to the presentation state, the 
presentation file is transformed into the presentation data 
synchronized to the presentation state. The presentation data 
synchronized to the presentation state is provided to the 
viewing application. The viewing application may be opera 
tive to read the presentation data and to display a remote 
presentation in response to reading the presentation data. 
0008. It should be appreciated that the above-described 
Subject matter may also be implemented as a computer 
controlled apparatus, a computer process, a computing sys 
tem, or as an article of manufacture Such as a computer 
readable medium. These and various other features will be 
apparent from a reading of the following Detailed Descrip 
tion and a review of the associated drawings. 
0009. This Summary is provided to introduce a selection 
of concepts in a simplified form that are further described 
below in the Detailed Description. This Summary is not 
intended to identify key features or essential features of the 
claimed Subject matter, nor is it intended that this Summary 
be used to limit the scope of the claimed subject matter. 
Furthermore, the claimed subject matter is not limited to 
implementations that solve any or all disadvantages noted in 
any part of this disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 FIG. 1 is a network architecture diagram showing 
a network architecture capable of displaying a remote pre 
sentation synchronized with a local presentation; 
0011 FIGS. 2A-2H are screen display diagrams showing 
an illustrative implementation of a presenting application; 
0012 FIGS. 3A-3D are screen display diagrams showing 
an illustrative implementation of a viewing application; 
0013 FIGS. 4A and 4B are flow diagrams showing 
illustrative processes for synchronizing presentation states 
between multiple applications; and 
0014 FIG. 5 is a computer architecture diagram showing 
an illustrative computer hardware architecture for a com 
puting system capable of implementing the embodiments 
presented herein. 

DETAILED DESCRIPTION 

0015 The following detailed description is directed to 
technologies for synchronizing presentation states between a 
presenting computer application (hereinafter referred to as 
“presenting application') and one or more viewing computer 
applications (hereinafter referred to as “viewing applica 
tions'). Through the utilization of the technologies and 
concepts presented herein, a presenter may utilize the pre 
senting application to broadcast a presentation through a 
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viewing service, which is operative to render the presenta 
tion for remote viewing through the viewing applications. 
0016 While the presenter is giving the presentation, the 
presenting application may update a state service to reflect 
changes to the presentation state. A remote attendee may 
connect a viewing application to the viewing service and the 
state service in order to view the presentation. In one 
embodiment, the viewing application requests from the state 
service a presentation state. The viewing application then 
requests from the viewing service presentation data corre 
sponding to the presentation state. Upon receiving the pre 
sentation data from the viewing service, the viewing appli 
cation displays the presentation data for the attendee. In 
another embodiment, while the attendee is viewing the 
presentation, the viewing service periodically retrieves the 
presentation state from the state service. The viewing service 
then synchronizes its rendering of the presentation to the 
actual presentation given by the presenter as specified by the 
presentation State. 
0017 While the subject matter described herein is pre 
sented in the general context of program modules that 
execute in conjunction with the execution of an operating 
system and application programs on a computer system, 
those skilled in the art will recognize that other implemen 
tations may be performed in combination with other types of 
program modules. Generally, program modules include rou 
tines, programs, components, data structures, and other 
types of structures that perform particular tasks or imple 
ment particular abstract data types. Moreover, those skilled 
in the art will appreciate that the subject matter described 
herein may be practiced with other computer system con 
figurations, including hand-held devices, multiprocessor 
systems, microprocessor-based or programmable consumer 
electronics, minicomputers, mainframe computers, and the 
like. 
0018. In the following detailed description, references are 
made to the accompanying drawings that form a part hereof, 
and which are shown by way of illustration specific embodi 
ments or examples. Referring now to the drawings, in which 
like numerals represent like elements through the several 
figures, a computing system and methodology for providing 
a remote presentation will be described. In particular, FIG. 
1 illustrates a simplified network architecture 100 including 
a server computer 102, a presenter device 104, and an 
attendee device 106 coupled via a suitable communications 
network (not shown). The network may be any suitable 
network, such as a local area network (“LAN”) or the 
Internet. In one embodiment, the network is a private 
network, Such as an enterprise network. Although only one 
attendee device 106 is illustrated in FIG. 1, the network 
architecture 100 may include multiple attendee devices 
coupled to the to the server computer 102 in any suitable 
network configuration. 
0019. The presenter device 104 includes a presenting 
application 108 and a presentation file 110. The presentation 
file 110 stores a presentation (e.g., a series of slides) in a 
format readable by the presenting application 108. The 
presenting application 108 is operative to read the presen 
tation file 110 and to display the corresponding presentation. 
The attendee device 106 is configured to store a viewing 
application 112 for remotely viewing the presentation. In 
one embodiment, the presenting application 108 is a pre 
sentation program, and the viewing application 112 is a web 
browser. In other embodiments, the presenting application 
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108 and the viewing application 112 each may be a desktop 
presentation program, a mobile presentation program, or a 
web browser. 

0020. The server computer 102 includes a viewing ser 
vice 114 and a state service 116. The viewing service 114 is 
operative to render the presentation file 110 into a format 
enabling the viewing application 112 to display the presen 
tation on the attendee device 106. For example, the viewing 
service 114 may be operative to render the presentation file 
110 in a presentation program format into a format readable 
by a web browser. As used herein, the term “presentation 
data” refers to the output of the viewing service 114 upon 
rendering at least a portion of the presentation file 110. The 
viewing application 112 may access the presentation data 
created by the viewing service 114 via a uniform resource 
locator (“URL). 
0021 Although only one viewing service 114 is illus 
trated in FIG. 1, it should be appreciated that the server 
computer 102 may include any suitable number of viewing 
services. In particular, the multiple viewing services may be 
utilized to render the presentation file into different formats 
readable by different viewing applications. For example, 
while one viewing service is operative to render a presen 
tation file into a format readable by a web browser, another 
viewing service may be operative to render the presentation 
file into a format readable by a mobile presentation program 
executing on a mobile device. Further, although only one 
presenting application 108, one presentation file 110, and 
one presenter device 104 are shown, it should further be 
appreciated that any number of presenting applications, 
presentation files, and presenter devices may be similarly 
utilized. 

0022. The state service 116 is operative to store a pre 
sentation state 118 that reflects a current state of the pre 
sentation being displayed through one or more presenting 
applications, such as the presenting application 108. The 
state service 116 also store other relevant information about 
the presentation, such as a session identifier ("ID"), an ID for 
the presentation file 110, an ID for the presenter, and a list 
of attendees viewing the presentation. In one embodiment, 
the presenting application 108 updates the presentation state 
118 each time the state of the presentation changes. 
Examples of a change to the state of the presentation 
include, but are not limited to, a transition of one slide to 
another, the color, shape, and movement of a laser pointer, 
the color, shape, and movement of a mouse pointer, and the 
output/display of audio, video, animations, and other mul 
timedia. Examples of the presentation state 118 include, but 
are not limited to, the current slide number, the current 
animation step, and relevant information about a laser or 
mouse pointer (e.g., recent coordinates traversed by the 
pointer, the color of the pointer, the shape of the pointer). 
The session ID may identify a particular presentation being 
shown if multiple presentations are given. For example, 
multiple presentations may be provided by a single presenter 
or multiple presenters operating one or more presenting 
applications on one or more presenter devices. 
0023. In one embodiment, the viewing application 112 
communicates with both the viewing service 114 and the 
state service 116. In particular, the viewing application 112 
may request from the state service 116 the presentation state 
118. The viewing application 112 may then retrieve from the 
viewing service 114 the presentation data corresponding to 
the presentation state 118. That is, the viewing application 
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112 may retrieve the relevant presentation data synchronized 
with the presentation displayed through the presenter device 
104. Upon receiving the presentation data, the viewing 
application 112 may read the presentation data and display 
the corresponding remote presentation. 
0024 For example, the presentation state 118 may indi 
cate that the presenting application 108 is currently display 
ing slide number five and that a laser pointer image is shown 
at coordinates (10, 20). In this case, the presentation state 
118 may retrieve the presentation data corresponding to the 
slide number five and the laser pointer image at coordinates 
(10, 20). In this way, the presenting application 108 displays 
the slide number five and the laser pointer image at coor 
dinates (10, 20) as rendered by the viewing service. 
0025. In another embodiment, the viewing application 
112 communicates with the viewing service 114, which 
communicates with the state service 116. In particular, the 
viewing service 114 may retrieve the presentation state 118 
from the state service 116 at periodic intervals. Upon retriev 
ing the presentation state 118 from the state service 116, the 
viewing service 114 may synchronize its rendering of the 
presentation to the actual presentation given by the presenter 
as specified by the presentation state 118. In this way, the 
presentation displayed through the attendee device 106 may 
match or more closely match the presentation displayed 
through presenter device 104, even if the viewing applica 
tion 112 is entirely different from the presenting application 
108 and/or incompatible with the presentation file 110. 
0026. In an illustrative implementation of the network 
architecture 100, a presenter operating the presenter device 
104 opens the presentation file 110. Upon opening the 
presentation file 110, the presenter may select an option on 
the presenting application 108 to broadcast the presentation 
associated with the presentation file 110. The presenter also 
selects through the presenting application 108 a server 
computer, such as the server computer 102, to host the 
presentation. The presenting application 108 then uploads 
the presentation file 110 to the server computer 102, as 
indicated by the dotted line in FIG. 1. 
0027. The viewing service 114 generates a URL enabling 
the viewing application 112 to remotely access the presen 
tation as rendered by the viewing service 114. The presenter 
may then open a first electronic ("email') application 120A 
or other Suitable communication application (e.g., a chat 
application, a text messaging application) in order to for 
ward the URL to an attendee operating the attendee device 
106. The attendee may receive an email containing the URL 
at a second email application 120B. Upon receiving the 
email at the second email application 120B, the attendee 
may open the URL through the viewing application 112 in 
order to access the presentation rendered by the viewing 
service 114. 

0028. At some point after the presenter forwards the URL 
to the attendee, the presenter may initiate the presentation. 
When the presenter initiates the presentation, the presenting 
application 108 transmits to the viewing service 114 an 
indication that the presentation has started. The start of the 
presentation may represent an initial presentation state. As 
the presentation progresses, the presenter may transition 
from the initial presentation state into additional presenta 
tion states, such as the presentation state 118, by transition 
ing between slides, playing various embedded multimedia, 
and utilizing a laser or mouse pointer to direct attendees to 
specific portions of the slides. During the presentation, the 
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presenting application 108 may update the presentation state 
118 when the state of the presentation changes. 
0029. In one embodiment, the viewing application 112 
retrieves the presentation state 118 from the state service 
116. The viewing application 112 may then retrieve the 
presentation data corresponding to the state service 116. In 
another embodiment, the viewing service 114 periodically 
retrieves the presentation state 118 from the state service 
116. The viewing service 114 may then synchronize its 
rendering of the presentation to the actual presentation given 
by the presenter as specified by the presentation state 118. In 
both embodiments, the presentation displayed to the 
attendee through the attendee device 106 is at least substan 
tially similar to the presentation displayed to live partici 
pants through the presenter device 104. 
0030 Turning now to FIGS. 2A-2H, an illustrative 
implementation of the presenting application 108 is shown 
in the form of a plurality of screen display diagrams 200A 
200H. In particular, the screen display diagrams 200A-200H 
show an illustrative sequence of presenter actions whereby 
the presenter can broadcast a given presentation for an 
attendee to access through the viewing application 112. It 
should be appreciated that FIGS. 2A-2H merely show one 
example of the presenting application 108 and are not 
intended to be limiting. 
0031 FIG. 2A shows the illustrative screen display dia 
gram 200A of the presenting application 108 prior to the 
presenter initiating a broadcast of a presentation. In FIG. 2A, 
the presenter has previously opened the presentation file 110 
through the presenting application 108. In one embodiment, 
the presenting application 108 includes a presentation broad 
cast button 202 or other suitable interface element. The 
presenter may depress the presentation broadcast button 202 
using a mouse or other Suitable input device, causing a 
transition from the screen display diagram 200A to the 
screen display diagram 200B. 
0032 FIG. 2B shows the illustrative screen display dia 
gram 200B of the presenting application 108 after the 
presenter depresses the presentation broadcast button 202. 
Upon receiving a selection of the presentation broadcast 
button 202, the presenting application 108 displays a broad 
cast interface 204 with which the presenter can select a 
server computer, such as the server computer 102, to host the 
presentation. As illustrated in FIG. 2B, the broadcast inter 
face 204 includes a server selection menu 206 implemented 
as a drop-down menu. Other types of selection menus may 
be similarly utilized. Once the appropriate server computer 
has been selected from the server selection menu 206, the 
screen display diagram 200B transitions to the screen dis 
play diagram 200C. 
0033 FIG. 2C shows the illustrative screen display dia 
gram 200C of the presenting application 108 after the 
presenter selects a server computer from the server selection 
menu 206. Upon receiving a selection of the server com 
puter, the presenting application 108 displays an authenti 
cation interface 208 in which the presenter can a login 
identifier (“ID) and password for accessing the selected 
server computer. It should be appreciated that that the 
selection of other servers may or may not require authenti 
cation. Upon entering the login ID and password, the 
presenter may depress a Submit button 210, causing a 
transition from the screen display diagram 200C back to the 
screen display diagram 200B as shown in FIG. 2B. Refer 
ring again to screen display diagram 200B of FIG. 2B, the 
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presenter may depress a presentation upload button 212, 
causing a transition from the screen display diagram 200C to 
the screen display diagram 200D. 
0034 FIG. 2D shows the illustrative screen display dia 
gram 200D of the presenting application 108 after the 
presenter depresses the presentation upload button 212. 
Upon receiving a selection of the presentation uploadbutton 
212, the presenting application 108 displays, within the 
broadcast interface 204, an upload status bar 214. The 
upload status bar 214 is operative to display the amount of 
the presentation file 110 that has been uploaded from the 
presenter device 104 to the server computer 102. As illus 
trated in FIG. 2D, the upload status bar 214 has reached 
100%, indicating that the presentation file 110 has been 
completely uploaded to the server computer 102. Once the 
presentation file 110 is uploaded to the server computer 102. 
the screen display diagram 200D transitions to the screen 
display diagram 200E. 
0035 FIG. 2E shows the illustrative screen display dia 
gram 200E of the presenting application 108 after the 
presentation file 110 has been uploaded to the server com 
puter 102. Upon uploading the presentation file 110 to the 
server computer 102, the presenting application 108 creates 
a URL 216 for remotely accessing the presentation as 
rendered by the viewing service 114. As illustrated in FIG. 
2E, the presenting application 108 displays the URL 216 
within the broadcast interface 204. Further, the presenting 
application 108 includes an email invitation option 218 for 
opening the first email application 120A and enabling the 
presenter to email the URL 216 to appropriate attendees. In 
other embodiments, the presenting application 108 may 
include other suitable options, such as an option to open a 
chat interface or a text messaging interface, for sharing the 
URL 216. In the example shown in FIG. 2E, the presenter 
selects the email invitation option 218, causing a transition 
from the screen display diagram 200E to the screen display 
diagram 200F. 
0036 FIG. 2F shows the illustrative screen display dia 
gram 200F of the presenting application 108 after the 
presenter selects the email invitation option 218. Upon 
receiving a selection of the email invitation option 218, the 
presenting application 108 initiates the first email applica 
tion 120A, which displays a send email interface 220 for 
forwarding the URL 216 to appropriate attendees. In one 
embodiment, the send email interface 220 inserts a subject 
line 222 and the URL 216 into an email 224. In this case, the 
presenter can enter email addresses 226 of the appropriate 
attendees and depress a send button 228 to send the email 
224. Upon sending the email 224, the screen display dia 
gram 200F transitions back to the screen display diagram 
200E of FIG. 2E. Referring again to the screen display 
diagram 200E of FIG. 2E, the presenter may depress a start 
presentation button 230, causing a transition from the Screen 
display diagram 200E to the screen display diagram 200G. 
0037 FIG. 2G shows the illustrative screen display dia 
gram 200G of the presenting application 108 after the 
presenter depresses the start presentation button 230. Upon 
receiving a selection of the start presentation button 230, the 
presenting application 108 may display a first slide 232. 
Further, the presenting application 108 transmits to the 
viewing service 114 an indication that the presentation has 
started. As the presenter is giving the presentation through 
the presenting application 108, the presenting application 
108 may also update the presentation state 118 in the state 

Nov. 24, 2016 

service 116. In one embodiment, the presenting application 
108 updates the presentation state 118 each time the state of 
the presentation changes. In another embodiment, the pre 
senting application 108 may update the presentation state 
118 at periodic intervals. 
0038. After the presenter has completed giving the pre 
sentation, the presenter may depress an end broadcast button 
234, causing a transition from the screen display diagram 
200G to the screen display diagram 200H. FIG. 2H shows 
the illustrative screen display diagram 200H of the present 
ing application 108 after the presenter depresses the end 
broadcast button 234. Upon receiving a selection of the end 
broadcast button 234, the presenting application 108 dis 
plays a confirmation interface 236, enabling the presenter to 
confirm whether he or she wants to terminate the broadcast 
of the presentation. The confirmation interface 236 includes 
a no button 238 and a yes button 240. The presenter may 
depress the no button 238 to indicate that she does not want 
to terminate the broadcast of the presentation. Alternatively, 
the presenter may depress the yes button 240 to indicate that 
she wants to terminate the broadcast of the presentation. If 
the presenter depresses the no button 238, then the presen 
tation continues as shown in screen display diagram 200G of 
FIG. 2G. If the presenter depresses the yes button 240 then 
the broadcast of the presentation is terminated. 
0039 Turning now to FIGS. 3A-3D, illustrative imple 
mentations of the viewing application 112 and the second 
email application 120B are shown in the form of a plurality 
of screen display diagrams 300A-300D. In particular, the 
screen display diagrams 300A-300D show an illustrative 
sequence of attendee actions whereby the attendee can 
access a broadcasted presentation through the viewing appli 
cation 112. It should be appreciated that FIGS. 3A-3D 
merely show one example of the viewing application 112 
and the second email application 120B and are not intended 
to be limiting. 
0040 FIG. 3A shows the illustrative screen display dia 
gram 300 of the second email application 120B. In particu 
lar, the screen display diagram 300A shows the email 224, 
including the URL 216 to the presentation, sent by the 
presenter in the screen display diagram 200E of FIG. 2E. In 
the example of FIG. 3A, the attendee selects the URL 216 
using a mouse or other Suitable input device, thereby causing 
a transition from the screen display diagram 300A to the 
screen display diagram 300B. 
0041 FIG. 3B shows the illustrative screen display dia 
gram 300B of the viewing application 112 after the attendee 
selects the URL 216. As illustrated in the screen display 
diagram 300B, the viewing application 112 is initiated in 
response to the attendee selecting the URL 216. The viewing 
application 112 then displays a connection status 302. If the 
viewing application 112 received an indication that the 
presentation has started, then the viewing application 112 
may immediately access the presentation. However, if the 
viewing application 112 has not received an indication that 
the presentation has started, then the viewing application 
112 may display the connection status 302 until the indica 
tion is received and the presentation can be accessed. Once 
the viewing application 112 receives an indication that the 
presentation has started, the screen display diagram 300B 
transitions to the screen display diagram 300C. 
0042 FIG. 3C shows the illustrative screen display dia 
gram 300C of the viewing application 112 after the viewing 
application 112 accesses the presentation. In particular, the 
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viewing application 112 displays the presentation as ren 
dered by the viewing service 114. As illustrated in FIG. 3C, 
the viewing application 112 displays the first slide 232 that 
is also displayed on the screen display diagram 200G of FIG. 
2G. In one embodiment, the viewing application 112 
retrieves the presentation state 118 from the state service 
116. The viewing application 112 then retrieves from the 
viewing service 114 and displays the presentation data 
corresponding to the presentation state 118. In another 
embodiment, the viewing service 114 may retrieve, at peri 
odic intervals, the presentation state 118 from the state 
service 116. The viewing service 114 may synchronize its 
rendering of the presentation to the actual presentation given 
by the presenter as specified by the presentation state 118. 
0043. The viewing application 112 continues displaying 
the presentation until the presenter terminates the broadcast 
by depressing the yes button 240 of FIG. 2H. Upon the 
presenter terminating the broadcast of the presentation, the 
screen display diagram 300C transitions to the screen dis 
play diagram 300D. FIG. 3D shows the illustrative screen 
display diagram 300C of the viewing application 112 after 
the presenter terminates the broadcast of the presentation. As 
shown in FIG. 3D, the viewing service 114 renders a 
termination status 304 indicating that the broadcast of the 
presentation has been terminated. 
0044) Referring now to FIGS. 4A and 4B, additional 
details will be provided regarding the embodiments pre 
sented herein for providing a content pane with semantic 
Zoom. In particular, FIG. 4A is a flow diagram illustrating 
one method for synchronizing presentation states between 
multiple applications in which the viewing service 114 is 
configured to retrieve the presentation state 118 from the 
from the state service 116 and to synchronize the remote 
presentation with the local presentation according to the 
presentation state 118. FIG. 4B is a flow diagram illustrating 
another method of synchronizing presentation states 
between multiple applications in which the viewing appli 
cation 112 is configured to retrieve the presentation state 118 
from the state service 116 and to synchronize the remote 
presentation with the local presentation according to the 
presentation state 118. 
0045. It should be appreciated that the logical operations 
described herein are implemented (1) as a sequence of 
computer implemented acts or program modules running on 
a computing system and/or (2) as interconnected machine 
logic circuits or circuit modules within the computing sys 
tem. The implementation is a matter of choice dependent on 
the performance and other requirements of the computing 
system. Accordingly, the logical operations described herein 
are referred to variously as States operations, structural 
devices, acts, or modules. These operations, structural 
devices, acts, and modules may be implemented in Software, 
in firmware, in special purpose digital logic, and any com 
bination thereof. It should be appreciated that more or fewer 
operations may be performed than shown in the figures and 
described herein. These operations may also be performed in 
a different order than those described herein. 

0046 Referring to FIG. 4A, a routine 400A begins at 
operation 402, where the viewing service 114 receives the 
presentation file 110 from the presenting application 108 
executing on the presenter device 104. The presenting 
application 108 may be any suitable application capable of 
reading the presentation file 110 and displaying a corre 
sponding local presentation through the presenter device 
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104. The presentation file 110 may or may not be readable 
by the viewing application 112 executing on the attendee 
device 106. For example, the presentation file 110 may be a 
file generated by a presentation program, such as POWER 
POINT from MICROSOFT CORPORATION or KEY 
NOTE from APPLE INC. If the viewing application 112 is 
a web browser, for example, the viewing application 112 
may not be able to read the presentation file 110 because of 
the limited functionality of the web browser to read files 
from POWERPOINT or KEYNOTE. Once the State Service 
116 receives the presentation file 110 from the presenter 
device 104, the routine 400A proceeds to operation 404. 
0047. At operation 404, while the presenter is giving the 
local presentation, the state service 116 receives the presen 
tation state 118 from the presenting application 108. In 
particular, the presenting application 108 may update the 
presentation state 118 when a state of the local presentation 
changes. Examples of the presentation state 118 include, but 
are not limited to, the current slide number, the current 
animation step, and relevant information about a laser or 
mouse pointer (e.g., recent coordinates traversed by the 
pointer, the color of the pointer, the shape of the pointer). 
0048. The routine 400A then proceeds to operation 406, 
where the viewing service 114 receives the presentation state 
118 from the state service 116 and transforms the presenta 
tion file 110 into presentation data synchronized to the 
presentation state 118. to the routine 400A then proceeds to 
operation 408 where the viewing service 114 provides the 
presentation data to the viewing application 112. Upon 
receiving the presentation data, the viewing application 112 
reads the presentation data and displays a corresponding 
remote presentation through the attendee device 106. The 
viewing service 114 may initiate providing the presentation 
data to the viewing application 112 in response to receiving, 
from presenting application 108, an indication that the local 
presentation has started. The viewing service 114 may also 
terminate providing the presentation data to the viewing 
application 112 in response to receiving, from the presenting 
application 108, an indication that the local presentation has 
ended. Although not so illustrated in FIG. 4A, one or more 
of the operations 402-408 may be repeated until the local 
presentation has completed. 
0049. In one example, the presentation state may be a 
current slide displayed in the local presentation. In this 
example, the viewing service 114 may synchronize a current 
slide of the remote presentation to the current slide of the 
local presentation as specified by the presentation state. In 
another example the presentation state 118 may be a current 
Video frame of a video, a current audio frame of an audio 
recording, a video bookmark that may trigger animations, or 
a current animation step of an animation displayed in the 
local presentation. In this example, the viewing service 114 
may synchronize a current video frame of the video, a 
current audio frame of the audio recording, a video book 
mark that may trigger animations, or a current animation 
step of the animation displayed in the remote presentation to 
the current video frame of the video, the current audio frame 
of the audio recording, the video bookmark that may trigger 
animations, or the current animation step of the animation 
displayed in the local presentation as specified by the 
presentation state. In yet another example, the presentation 
state 118 may include recent coordinates of a mouse or laser 
pointer interacting with the local presentation. In this 
example, the viewing service 114 may display a mouse or 
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laser pointer interacting with the remote location in accor 
dance with the recent coordinates specified by the presen 
tation state. 
0050 Referring to FIG. 4B, a routine 400B begins at 
operation 410 where the viewing service 114 receives the 
presentation file 110 from the presenting application 108 
executing on the presenter device 104. The routine 400B 
then proceeds to operation 412, where the state service 116 
receives the presentation state 118 from the presenting 
application 108. Once the viewing service 114 has received 
the presentation file 110 and the state service 116 has 
received the presentation state 118, the routine 400B pro 
ceeds to operation 414. 
0051. At operation 414, the state service 116 receives a 
request for the presentation state 118 from viewing appli 
cation 112. The routine 400B then proceeds to operation 416 
where in response to receiving the request for the presen 
tation state 118, the state service 116 provides the presen 
tation state 118 to the viewing application 112. The routine 
400B then proceeds to operation 418 where the viewing 
service 114 receives a request for presentation data synchro 
nized to the presentation state 118. Upon receiving the 
request for presentation data synchronized to the presenta 
tion state 118, the routine 400B proceeds to operation 420. 
0052 At operation 420, in response to receiving the 
request for the presentation data, the viewing service 114 
transforms the presentation file 110 into presentation data 
synchronized to the presentation state 118. The routine 400B 
then proceeds to operation 422 where the viewing service 
114 provides the presentation data to the viewing application 
112. Upon receiving the presentation data from the viewing 
service 114, the viewing application 112 may read the 
presentation data and display the corresponding remote 
presentation. Although not so illustrated in FIG. 4B, one or 
more of the operations 410-422 may be repeated until the 
local presentation has completed. 
0053 Referring now to FIG. 5, an exemplary computer 
architecture diagram showing a computer 500 is illustrated. 
Examples of the computer 500 may include the server 
computer 102, the presenter device 104, and the attendee 
device 106. The computer 500 includes a processing unit 
502 (“CPU”), a system memory 504, and a system bus 506 
that couples the memory 504 to the CPU 502. The computer 
500 further includes a mass storage device 512 for storing 
one or more program modules 514 and one or more data 
bases 516. Examples of the program modules 514 may 
include viewing service 114 and the state service 116. The 
routine 400 may also be embodied in a program module and 
executed by the computer 500. The mass storage device 512 
is connected to the CPU 502 through a mass storage con 
troller (not shown) connected to the bus 506. The mass 
storage device 512 and its associated computer-readable 
media provide non-volatile storage for the computer 500. 
Although the description of computer-readable media con 
tained herein refers to a mass storage device. Such as a hard 
disk or CD-ROM drive, it should be appreciated by those 
skilled in the art that computer-readable media can be any 
available computer storage media that can be accessed by 
the computer 500. 
0054 By way of example, and not limitation, computer 
readable media may include Volatile and non-volatile, 
removable and non-removable media implemented in any 
method or technology for storage of information Such as 
computer-readable instructions, data structures, program 
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modules, or other data. For example, computer-readable 
media includes, but is not limited to, RAM, ROM, EPROM, 
EEPROM, flash memory or other solid state memory tech 
nology, CD-ROM, digital versatile disks (“DVD), HD 
DVD, BLU-RAY, or other optical storage, magnetic cas 
settes, magnetic tape, magnetic disk storage or other 
magnetic storage devices, or any other medium which can be 
used to store the desired information and which can be 
accessed by the computer 500. 
0055 According to various embodiments, the computer 
500 may operate in a networked environment using logical 
connections to remote computers through a network 518. 
The computer 500 may connect to the network 518 through 
a network interface unit 510 connected to the bus 506. It 
should be appreciated that the network interface unit 510 
may also be utilized to connect to other types of networks 
and remote computer systems. The computer 500 may also 
include an input/output controller 508 for receiving and 
processing input from a number of input devices (not 
shown), including a keyboard, a mouse, a microphone, and 
a game controller. Similarly, the input/output controller 508 
may provide output to a display or other type of output 
device (not shown). 
0056 Based on the foregoing, it should be appreciated 
that technologies for synchronizing presentation states 
between multiple applications are presented herein. 
Although the subject matter presented herein has been 
described in language specific to computer structural fea 
tures, methodological acts, and computer readable media, it 
is to be understood that the invention defined in the 
appended claims is not necessarily limited to the specific 
features, acts, or media described herein. Rather, the specific 
features, acts and mediums are disclosed as example forms 
of implementing the claims. 
0057 The subject matter described above is provided by 
way of illustration only and should not be construed as 
limiting. Various modifications and changes may be made to 
the subject matter described herein without following the 
example embodiments and applications illustrated and 
described, and without departing from the true spirit and 
scope of the present invention, which is set forth in the 
following claims. 
What is claimed is: 
1. A computer-implemented method for synchronizing a 

presentation State between a presenting application execut 
ing on a presenter device and a viewing application execut 
ing on an attendee device, the method comprising: 

receiving a presentation state from the presenting appli 
cation, the presenting application operative to read a 
presentation file and to display a local presentation in 
response to reading the presentation file, the presenta 
tion state representing a current state of the local 
presentation; 

receiving a request for the presentation state from the 
viewing application; 

in response to receiving the request for the presentation 
state, providing the presentation state to the viewing 
application; 

receiving a request for presentation data synchronized to 
the presentation state from the viewing application; 

in response to receiving the request for presentation data 
synchronized to the presentation state, transforming the 
presentation file into the presentation data synchro 
nized to the presentation state; and 
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providing the presentation data synchronized to the pre 
sentation state to the viewing application, the viewing 
application operative to read the presentation data and 
to display a remote presentation in response to reading 
the presentation data. 

2. The computer-implemented method of claim 1, 
wherein the presenting application comprises a presentation 
program, the presentation file comprises a file generated by 
the presentation program, and the viewing application com 
prises a World Wide Web (“web’) browser. 

3. The computer-implemented method of claim 1, 
wherein the presentation state comprises a current slide of 
the local presentation. 

4. The computer-implemented method of claim 4. 
wherein providing the presentation data synchronized to the 
presentation state to the viewing application comprises 
providing the presentation data corresponding to the current 
slide of the local presentation as specified by the presenta 
tion state. 

5. The computer-implemented method of claim 1, 
wherein the presentation state comprises a current video 
frame of a video, a current audio frame of an audio record 
ing, a video bookmark, or a current animation step of an 
animation corresponding to the local presentation. 

6. The computer-implemented method of claim 5, 
wherein providing the presentation data synchronized to the 
presentation state to the viewing application comprises 
providing the presentation data corresponding to the current 
video frame of the video, the current audio frame of the 
audio recording, the video bookmark, or the current anima 
tion step of the animation in the local presentation as 
specified by the presentation state. 

7. The computer-implemented method of claim 1, 
wherein the presentation state comprises information about 
a mouse or laser pointer interacting with the local presen 
tation. 

8. The computer-implemented method of claim 7. 
wherein the information about the mouse or laser pointer 
comprises at least one of recent coordinates, a color, or a 
shape. 

9. The computer-implemented method of claim 7. 
wherein providing the presentation data synchronized to the 
presentation state to the viewing application comprises 
providing the presentation data corresponding to the infor 
mation about the mouse or laser pointer. 

10. The computer-implemented method of claim 1, fur 
ther comprising receiving the presentation file from the 
presenting application. 

11. A computer system comprising: 
a processor; 
a memory operatively coupled to the processor; 
a program module (i) which executes in the processor 

from the memory and (ii) which, when executed by the 
processor, causes the computer system to synchronize 
a presentation state between a presenting application 
executing on a presenter device and a viewing appli 
cation executing on an attendee device by: 
receiving a presentation state from the presenting appli 

cation, the presenting application operative to read a 
presentation file and to display a local presentation in 
response to reading the presentation file, the presen 
tation state representing a current state of the local 
presentation; 
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transforming the presentation file into presentation data 
synchronized to the presentation state; and 

providing the presentation data synchronized to the 
presentation state to the viewing application, the 
viewing application operative to read the presenta 
tion data and to display the remote presentation in 
response to reading the presentation data. 

12. The computer system of claim 11, wherein receiving 
a presentation state from the presenting application com 
prises receiving a presentation state from the presenting 
application while the presenting is displaying the local 
presentation through the presenter device. 

13. The computer system of claim 11, wherein providing 
the presentation data synchronized to the presentation state 
to the viewing application comprises initiating sending the 
presentation data to the viewing application in response to 
receiving an indication that the local presentation has 
started. 

14. The computer system of claim 13, wherein providing 
the presentation data synchronized to the presentation state 
to the viewing application further comprises terminating 
sending the presentation data to the viewing application in 
response to receiving an indication that the local presenta 
tion has ended. 

15. The computer system of claim 11, wherein receiving 
a presentation state from the presenting application com 
prises receiving the presentation state from the presenting 
application when a state of the local presentation changes. 

16. A computer-readable medium having computer-ex 
ecutable instructions stored thereon which, when executed 
by a computer, cause the computer to: 

receive a presentation file from a presentation program 
executing on a presenter device, the presentation file 
readable by the presentation program to display a local 
presentation through the presenter device, the presen 
tation file unreadable by a viewing application execut 
ing on an attendee device, the presenter device and the 
attendee device operatively coupled via a network; 

while the presentation program is displaying the local 
presentation through the presenter device, receive a 
presentation state from the presentation program when 
a state of the local presentation changes, the presenta 
tion state representing a current state of the local 
presentation being displayed through the presenter 
device; 

receiving a request for the presentation state from the 
viewing application; 

in response to receiving the request for the presentation 
state, providing the presentation state to the viewing 
application; 

receiving a request for presentation data synchronized to 
the presentation state from the viewing application; 

in response to receiving the request for presentation data 
synchronized to the presentation state, transforming the 
presentation file into the presentation data synchro 
nized to the presentation state; and 

providing the presentation data synchronized to the pre 
sentation state to the viewing application, the viewing 
application operative to read the presentation data and 
to display a remote presentation in response to reading 
the presentation data. 

17. The computer-readable medium of claim 16, wherein 
the presenting application comprises a presentation pro 
gram, the presentation file comprises a file generated by the 
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presentation program, and the viewing application com 
prises a World Wide Web (“web’) browser. 

18. The computer-readable medium of claim 15, wherein 
the presentation state comprises a current slide of the local 
presentation; and 

wherein to provide the presentation data synchronized to 
the presentation state to the viewing application, the 
computer-readable medium having further computer 
executable instructions stored thereon which, when 
executed by a computer, cause the computer to provide 
the presentation data synchronized to the presentation 
state to the viewing application comprises providing 
the presentation data corresponding to the current slide 
of the local presentation as specified by the presentation 
State. 

19. The computer-readable medium of claim 15, wherein 
the presentation state comprises a current video frame of a 
Video, a current audio frame of an audio recording, a video 
bookmark, or a current animation step of an animation 
corresponding to the local presentation; and 
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wherein to provide the presentation data synchronized to 
the presentation state to the viewing application, the 
computer-readable medium having further computer 
executable instructions stored thereon which, when 
executed by a computer, cause the computer to provide 
the presentation data corresponding to the current video 
frame of the video, the current audio frame of the audio 
recording, the video bookmark, or the current anima 
tion step of the animation in the local presentation as 
specified by the presentation state. 

20. The computer-readable medium of claim 15, wherein 
the presentation state comprises information about a mouse 
or laser pointer interacting with the local presentation; and 

wherein to provide the presentation data synchronized to 
the presentation state to the viewing application, the 
computer-readable medium having further computer 
executable instructions stored thereon which, when 
executed by a computer, cause the computer to provide 
the presentation data corresponding to the information 
about the mouse or laser pointer. 
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