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Systems and methods pertaining to displaying a web brows 
ing session are disclosed. In one embodiment, a system 
includes a web browsing engine residing on a ?rst device, 
with a viewing application residing on a second device and 
operatively coupled to the web browsing engine, where the 
viewing application is adapted to display a portion of a 
webpage rendered by the web browsing engine and an over 
lay graphical component. In the same embodiment, the sys 
tem also includes a recognition engine adapted to identify an 
element on the webpage and communicate information 

25, 2007. regarding the element to the viewing application. 
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MOBILE DEVICE USER INTERFACE FOR 
REMOTE INTERACTION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims priority under 35 
U.S.C. § 119(e) to US. Provisional Patent Application No. 
60/886,577, ?led on Jan. 25, 2007, entitled “SYSTEM FOR 
WEB BROWSING VIDEO,” which is incorporated by refer 
ence in its entirety. 

BACKGROUND 

[0002] The present invention relates to a system for dis 
playing a web browsing session. In particular, the present 
invention is related to a viewing application for displaying a 
web browsing session from a separate device. 
[0003] Access to applications, including web browsers, is 
provided for in various client-server environments. Placing a 
web browser on a server for delivery to a client presents a 
large number of issues, including issues with the delivery of 
the browsing experience to the client user, such as handling 
interactive objects within a web page. For interaction with 
handheld clients, such as cellular phones, bandwidth and 
display siZe constraints pose additional challenges in deliv 
ering a satisfactory web browsing experience from a server, 
including dealing with any latency within the system evident 
to the end user. 

[0004] There exists a need to support full-featured web 
browsing sessions on a diverse cross-section of bandwidth 
and capability-limited mobile devices in a way that addresses 
these challenges and advantageously utiliZes a client-server 
environment, as well as to support the use of other applica 
tions in this same manner. Embodiments of this invention will 
address other needs as well. 

SUMMARY 

[0005] In various embodiments, the present invention pro 
vides systems and methods pertaining to displaying a web 
browsing session. In one embodiment, a system includes a 
web browsing engine residing on a ?rst device, with a viewing 
application residing on a second device and operatively 
coupled to the web browsing engine, where the viewing appli 
cation is adapted to display a portion of a webpage rendered 
by the web browsing engine and an overlay graphical com 
ponent. In the same embodiment, the system also includes a 
recognition engine adapted to identify an element on the 
webpage and communicate information regarding the ele 
ment to the viewing application. 
[0006] In another embodiment, a system for displaying a 
web browsing session includes a recognition engine further 
adapted to communicate information regarding the element 
to the viewing application responsive to the viewing applica 
tion passing user input to the recognition engine. In yet 
another embodiment, such user input comprises a selection of 
a location on the webpage displayed on the second device, the 
location corresponding to the element’s location on the 
webpage. 
[0007] In still yet another embodiment, a system for dis 
playing a web browsing session includes a recognition engine 
further adapted to communicate information regarding the 
element to the viewing application with the portion of the 
webpage. 
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[0008] In a further embodiment, the system further com 
prises a state manager engine operatively coupled to the view 
ing application and the web browsing engine, the state man 
ager engine adapted to synchroniZe user input displaying 
locally on the viewing application with user input transferred 
to the web browsing engine. 
[0009] One skilled in the art will recogniZe that the present 
invention can be implemented in a wide variety of ways, and 
many different kinds of apparatus and systems may imple 
ment various embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a block diagram illustrating some aspects 
of a client-server architecture of the present invention, 
according to one embodiment. 

[0011] FIG. 2 is a block diagram illustrating some aspects 
of the present invention in connection with a server, according 
to one embodiment. 

[0012] FIG. 3 is a block diagram illustrating some aspects 
of an architectural overview of the present invention, includ 
ing a server, an audio server and a client, according to one 
embodiment. 
[0013] FIG. 4 is a block diagram illustrating some aspects 
of the present invention in connection with a client, according 
to one embodiment. 

[0014] FIG. 5 is a diagram illustrating some aspects of 
multiple-user software architecture, according to one 
embodiment. 
[0015] FIG. 6 is a ?owchart illustrating some supporting 
aspects of capturing a succession of video frames, according 
to one embodiment. 

[0016] FIG. 7 is a ?owchart illustrating some supporting 
aspects of sending a succession of video frames, according to 
one embodiment. 

[0017] FIG. 8 is a diagram illustrating some aspects of a 
client-server exchange, according to one embodiment. 
[0018] FIG. 9 is a diagram illustrating some aspects of a 
client-server exchange, including an accompanying 
exchange within the server, according to one embodiment. 
[0019] FIG. 10 is a diagram illustrating some aspects of 
viewport move operations and related state management, 
according to one embodiment. 

[0020] FIG. 11 is a diagram illustrating some aspects of a 
client-server exchange with respect to state management, 
according to one embodiment. 

[0021] FIG. 12 is a diagram illustrating some aspects of a 
client-server exchange, including an accompanying 
exchange between a server and network storage, according to 
one embodiment. 

[0022] FIG. 13 is a diagram illustrating some aspects of 
displaying a web browsing session from a server to a cellular 
phone, according to one embodiment. 
[0023] FIG. 14 is a diagram illustrating some aspects of a 
user interface display, according to one embodiment. 
[0024] FIG. 15 is a diagram illustrating some aspects of a 
user interface display, according to one embodiment. 
[0025] FIG. 16 illustrates an example computer system 
suitable for use in association with a client- server architecture 
for remote interaction, according to one embodiment. 
[0026] One skilled in the art will recogniZe that these Fig 
ures are merely examples of the operation of the invention 
according to one or some embodiments, and that other archi 
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tectures, method steps, exchanges and modes of operation 
can be used Without departing from the essential characteris 
tics of the invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0027] The present invention is noW described more fully 
With reference to the accompanying Figures, in Which one or 
some embodiments of the invention are shoWn. The present 
invention may be embodied in many different forms and 
should not be construed as limited to the embodiments set 
forth herein. Rather these embodiments are provided so that 
this disclosure Will be complete and Will fully convey prin 
ciples of the invention to those skilled in the art. 
[0028] For illustrative purposes, embodiments of the inven 
tion are described in connection With a server or a mobile 

client device, such as an example mobile client device. Vari 
ous speci?c details are set forth herein regarding embodi 
ments With respect to servers and mobile client devices to aid 
in understanding the present invention. HoWever, such spe 
ci?c details are intended to be illustrative, and are not 
intended to restrict in any Way the scope of the present inven 
tion as claimed herein. In particular, one skilled in the art Will 
recogniZe that the invention can be used in connection With a 
Wide variety of contexts, including, for example, client 
devices operating in a Wired network. In addition, embodi 
ments of the invention are described in connection With a Web 
broWsing application, but such descriptions are intended to be 
illustrative and examples, and in no Way limit the scope of the 
invention as claimed. Various embodiments of the invention 
may be used in connection With many different types of 
programs, including an operating system (OS), a Wide variety 
of applications, including Word processing, spreadsheet, pre 
sentation, and database applications, and so forth. 
[0029] In some embodiments, the present invention is 
implemented at least partially in a conventional server com 
puter system running an OS, such as a Microsoft OS, avail 
able from Microsoft Corporation; various versions of Linux; 
various versions of UNIX; a MacOS, available from Apple 
Computer Inc.; and/or other operating systems. In some 
embodiments, the present invention is implemented in a con 
ventional personal computer system running an OS such as 
Microsoft WindoWs Vista or XP (or another WindoWs ver 
sion), MacOS X (or another MacOS version), various ver 
sions of Linux, various versions of UNIX, or any other OS 
designed to generally manage operations on a computing 
device. 
[0030] In addition, the present invention can be imple 
mented on, or in connection With, devices other than personal 
computers, such as, for example, personal digital assistants 
(PDAs), cell phones, computing devices in Which one or more 
computing resources is located remotely and accessed via a 
netWork, running on a variety of operating systems. The 
invention may be included as add-on softWare, or it may be a 
feature of an application that is bundled With a computer 
system or sold separately, or it may even be implemented as 
functionality embedded in hardWare. 
[0031] Output generated by the invention can be displayed 
on a screen, transmitted to a remote device, stored in a data 
base or other storage mechanism, printed, or used in any other 
Way. In addition, in some embodiments, the invention makes 
use of input provided to the computer system via input 
devices such as a keyboard (screen-based or physical, in a 
variety of forms), scroll Wheels, number pads, stylus-based 
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inputs, a touchscreen or touchpad, etc. Such components, 
including their operation and interactions With one another 
and With a central processing unit of the personal computer, 
are Well knoWn in the art of computer systems and therefore 
are not depicted here. 

[0032] Any softWare portions described herein With refer 
ence to modules need not include discrete softWare modules. 

Any softWare con?guration described herein is meant only by 
Way of example; other con?gurations are contemplated by 
and Within the scope of various embodiments of the present 
invention. The term, engine, is used herein to denote any 
softWare or hardWare con?guration, or combination thereof, 
that performs the function or functions referenced. 

[0033] Reference in the speci?cation to “one embodiment” 
or “an embodiment” means that a particular feature, structure, 
or characteristic described in connection With the embodi 
ment is included in at least one embodiment of the invention. 

The appearance of the phrase “in one embodiment” in various 
places in the speci?cation does not necessarily refer to the 
same embodiment. The appearance of the phrase “in some 
embodiments” in various places in the speci?cation are not 
necessarily all referring to the same set of embodiments. The 
appearance of the phrase “in various embodiments” in vari 
ous places in the speci?cation are not necessarily all referring 
to the same set of embodiments. 

1 . System 

[0034] FIG. 1 is a block diagram illustrating some aspects 
of system 100 of the present invention, according to one 
embodiment. System 100 employs a client-server architec 
ture that includes a number of server application instances 

running on server 200, including server application 1 (102), 
server application 2 (104), server application 3 (106), and a 
Wide-ranging number of additional server applications (rep 
resented by ellipsis 108), up to server application n (110). The 
term “server application” is used herein to denote a server 

side application, i.e., an application running on one or more 
servers. Server application n (110) represents the number of 
server application instances that happen to be running in 
system 100 at any given point. Server 200 also includes user 
manager module 502, Which serves to manage multiple users 
among the multiple server application instances 102-110. 
User manager module 502 is described herein in FIG. 5, and 
represents one of potential multiple user managers running on 
server 200. Server 200 is running one instance of an OS 

underlying server applications 102-110. In another embodi 
ment, server 200 may run multiple instances of an OS, each 
OS instance including one or more application instances. 
Server 200 also includes provision manager module 1205, 
Which is described herein in FIG. 12. 

[0035] While FIG. 1 illustrates multiple server applications 
102-110, in other embodiments, a number of different types 
of programs may be alternately used, including, for instance, 
an OS. Server applications 102-110 illustrated in FIG. 1 may 
run on one server 200 or any number of servers, as, for 

example, in one or more server farm environments. Server 

applications 102-110 may each comprise instances of differ 
ent server applications, or may all comprise an instance of one 
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server application. For example, each server application 102 
110 could comprise a separate instance of a Web browsing 
application. 

A. Server 

[0036] Describing server application 1 (102) in further 
detail, as an example server application instance, server appli 
cation 1 (102) includes application 112, plugin 114, state 
manager module 115, recognition module 117, audio data 
generator 116, audio encoder module 120, video encoder 
module 124, and command process module 126. Video 
encoder module 124 makes use of feedback parameter 125. 
[0037] Video encoder module 124 is operatively coupled to 
application 112, and is adapted to receive a succession of 
captures (122) of the user interface (UT) of application 112 for 
encoding into video frames for transmission via netWork 128. 
The succession of captures (122) of the UI comprise data that 
is captured and transferred from application 112 to video 
encoder 124 by a separate module, described and illustrated 
in FIG. 2 (image management module 216). State manager 
module 115 manages state information, as Will be described 
in relation to subsequent Figures. Recognition module 117 
identi?es elements related to output of application 112, as 
Will be described in relation to subsequent Figures. The term, 
user interface, as used throughout this disclosure, refers to all 
or a portion of any user interface associated With a Wide 
variety of computer programs. 
[0038] The encoding of application Ul captures (122) is not 
limited to any particular encoding or video compression for 
mat, and may include a Wide variety of video compression 
techniques, ranging from the use of a video compression 
standard, such as H.264, to an entirely customiZed form of 
video compression, to a modi?ed version of a video compres 
sion standard, and so forth. 
[0039] Audio encoder module 120 is operatively coupled to 
audio data generator 116 of application 112, and is adapted to 
transform audio captures 118 (e.g., an audio stream) of audio 
data generator 116 into an encoded audio stream for trans 
mission via netWork 128. Audio captures 118 comprises data 
being transferred from audio data generator 116 to audio 
encoder module 120. 
[0040] Audio data generator 116 is operatively coupled to 
application 112, and is adapted to generate the audio data 
accompanying application 112. Plugin 114 is operatively 
coupled to application 112 and command process module 
126. Plugin 114 is adapted to facilitate the interface betWeen 
application 112 and command process module 126. 
[0041] Server 200 is further described herein in FIG. 2. 

C. Client 

[0042] System 100 includes a number of clients, including 
client 1 (400), client 2 (132), client 3 (134), and a Wide 
ranging number of additional clients (represented by ellipsis 
136), up to client n (138), With client n (138) representing the 
number of clients that happen to be engaged in the system at 
any given point. As illustrated in FIG. 1, the different clients 
comprise different, non-related client devices. 
[0043] Describing client 1 (400) in further detail, as an 
example client, client 1 (400) may include audio decoder 
module 142, video decoder module 144, command process 
module 146, vieWing application 148, state manager module 
149, and speaker 150. Video decoder module 144 may be 
adapted to decode the succession of video frames encoded by 
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video encoder module 124, Where the successive video 
frames have been transmitted across netWork 128 for recep 
tion by client 1 (400). Video decoder module 144 may be 
operatively coupled to vieWing application 148, and adapted 
to communicate the decoded video frames to vieWing appli 
cation 148 for display of the video frames on client 1 (400). 
State manager module 149 manages state information, as Will 
be described in relation to subsequent Figures. 
[0044] Client 1 (400) includes speaker 150, and audio 
decoder module 142 is operatively coupled to speaker 150. 
Audio decoder module 142 is adapted to decode the audio 
captures encoded by audio encoder module 120, Where the 
encoded audio has been transmitted across netWork 128 for 
reception by client 1 (400). After decoding the audio stream, 
audio decoder module 142 may communicate the decoded 
audio to speaker 150 for audio output from client 1 (400). 
[0045] VieWing application 148 is adapted to receive user 
input and communicate the user input to command process 
module 146. Command process module 146 is adapted to 
communicate the user input back to command process mod 
ule 126 of application 102 via netWork 128. Command pro 
cess module 126 is adapted to communicate the user input to 
application 112 via plugin 114. 
[0046] Plugin 114 facilitates the remote interactive use of 
application 112 via the system 100 described in FIG. 1. Plugin 
114 may also be an extension. In another embodiment, appli 
cation 112 may be customiZed for use With the client-server 
architecture of this invention to the extent that a special plugin 
is not needed. In yet another embodiment, neither a plugin or 
special application modi?cations may be needed. 
[0047] Command process module 146 is adapted to com 
municate one or more feedback parameters 125 to command 
process module 126. Command process module 126 is 
adapted to communicate the one or more feedback param 
eters 125 to video encoder module 124 and audio encoder 
module 120 for their respective encoding of the succession of 
application Ul captures 122 and audio captures 118. The one 
or more feedback parameters 125 may comprise one or more 
of a Wide range of parameters, including a bandWidth param 
eter relating to at least a portion of netWork 128, a device 
parameter of client 1 (400) or a user input for client 1 (400). 
[0048] The one or more feedback parameters 125 may 
comprise a bandWidth parameter, Which may include any 
estimated or measured bandWidth data point. An example 
bandWidth parameter may include estimated bandWidth 
based on measurements of certain packets traversing betWeen 
server 200 and client 1 (400), (e.g., hoW much data sent 
divided by traversal time to obtain a throughput value), or 
other bandWidth information obtained from, or in conjunc 
tion With, netWork 128, including from a netWork protocol. 
The one or more feedback parameters 125 may comprise user 
input for client 1 (400), including, for example, a user request 
for encoding performed in a certain format or manner, With 
such a request being requested and communicated by vieWing 
application 148. The one or more feedback parameters 125 
may comprise a display resolution of client 1 (400) (e.g., 
CGA, QVGA, VGA, NTSC, PAL, WVGA, SVGA, XGA, 
etc.). The one or more feedback parameters 125 may com 
prise other screen parameters (e.g., screen siZe, refresh capa 
bilities, backlighting capabilities, screen technology, etc.) or 
other parameters of the client device (e.g., device processor, 
available memory for use in storing video frames, location if 
GPS or other location technology-enabled, etc.). None of the 
example feedback parameters discussed above are meant to 




























