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KEYBOARD EVENT DETECTION AND 
NETWORK EVENT GENERATION 

BACKGROUND 

The embodiments herein relate generally to detecting key 
board events and generating network events. 

Certain keyboards have keys that are designated to signal 
an operating system or particular application to perform a 
particular function on a computer. For example, some com 
puters have keyboards with designated multimedia keys that 
work with a local multimedia application operating on the 
computer. When one of the multimedia keys is selected, the 
multimedia application will perform whatever function cor 
responds to the selected multimedia key, such as a play/pause, 
reverse, or forward function. 

In addition to having a local multimedia application oper 
ating on a computer, a user will often use a web application to 

stream or play multimedia as well. However, operating a 
web-based multimedia application cannot be done using the 
multimedia keys, even if the commands used to operate the 
web-based multimedia application are similar to the com 
mands used to operate the local multimedia application. 
Rather, a user must use a mouse or touchscreen device to 

select a button on an interface of the web-based multimedia 
application to perform any desired functions. 

BRIEF SUMMARY 

In general, one aspect of the subject matter described in this 
speci?cation may be embodied in a computer-implemented 
method. As part of the method, an input event generated by a 
keyboard operatively connected to a computing device is 
detected. It is determined that the input event corresponds to 
an actionable input event of a network-based application 
independent of which local application of one or more local 
applications is active on the computing device as indicated by 
an input focus. The computing device is communicatively 
coupled to the network-based application over a network. A 
location of a visual indicator corresponding to the actionable 
input event on a visual interface of the network-based appli 
cation is determined. A selection of the visual indicator cor 
responds to signaling the network-based application to per 
form the actionable input event over the network. The visual 
indicator is selected at the location of the visual interface, and 
a corresponding signal is transmit to the network-based appli 
cation. 

Other embodiments of include corresponding systems, 
apparatus, and computer programs, con?gured to perform the 
actions of the methods, encoded on computer storage devices. 
Further embodiments, features, and advantages, as well as the 
structure and operation of the various embodiments are 
described in detail below with reference to accompanying 
drawings. 

BRIEF DESCRIPTION OF THE FIGURES 

Embodiments are described with reference to the accom 
panying drawings. In the drawings, like reference numbers 
may indicate identical or functionally similar elements. The 
drawing in which an element ?rst appears is generally indi 
cated by the left-most digit in the corresponding reference 
number. 

FIG. 1 is a block diagram illustrating a system for detecting 
keyboard events and generating network events, according to 
an embodiment. 
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2 
FIG. 2 is a ?ow chart of a process for detecting keyboard 

events and generating network events, according to an 
example embodiment. 

FIG. 3 is a system diagram that can be used to embody or 
implement embodiments described herein. 

DETAILED DESCRIPTION 

While the present disclosure makes reference to illustrative 
embodiments for particular applications, it should be under 
stood that embodiments are not limited thereto. Other 
embodiments are possible, and modi?cations can be made to 
the embodiments within the spirit and scope of the teachings 
herein, and additional ?elds in which the embodiments would 
be of signi?cant utility. Further, when a particular feature, 
structure, or characteristic is described in connection with an 
embodiment, it is submitted that it is within the knowledge of 
one skilled in the relevant art to affect such feature, structure, 
or characteristic in connection with other embodiments 
whether or not explicitly described. 

Multimedia has become an important part of computing in 
both network-based applications, as well as applications 
operating locally on a computer or mobile phone. Network 
based multimedia applications may stream multimedia (such 
as videos or music) over a network to a computer forplayback 
on the computer. Local multimedia applications, by contrast, 
may play multimedia ?les that are locally stored on a com 
puter. Multimedia playback has become important enough 
that some computing devices include multimedia keys on 
keyboards or other input devices that may be used to operate 
multimedia applications on the computing devices. 

The multimedia keys allow users to interact with (e. g., 
play, pause, forward or reverse, adjust volume, etc.) multime 
dia ?les that are played using a local multimedia application, 
often playing multimedia ?les that are stored locally on the 
computing device. For example, pressing the multimedia key 
play button may cause the local multimedia application to 
play any one of a cache of songs that are stored on the 
computer. The multimedia keys used in conventional com 
puting environments, however, are limited to operating local 
multimedia applications, and do not work with network 
based multimedia applications that may be streaming music 
to a computer or playing multimedia ?les stored in a cloud 
network. To operate such network or web-based multimedia 
applications, a user has to use a mouse or touch screen device 

to select a button on a visual interface of the network-based 
multimedia application to perform a desired action. 

FIG. 1 is a block diagram illustrating a system for detecting 
keyboard events and generating network events, according to 
an embodiment. System 100 detects keyboard events that 
occur on a computing device, and generates corresponding 
network events. For example, system 100 can detect an input 
event 114 corresponding to a selection of a multimedia key 
106A-C, and generate a corresponding action on a network or 
network-based multimedia application (NMA) 118, thus 
enabling multimedia keys 106 to operate web-based multi 
media applications (NMA) 118. Although embodiments 
herein will be described with reference to a network-based 
application operable over the Internet, one of skill in the art 
will recognize that embodiments are not limited to the Inter 
net. Rather, embodiments may be used in any network-based 
context where content or program functionality is received 
over any network. 
An event server 112 may intercept or receive input events 

114 from a keyboard 104. Input events 114 may correspond to 
selections of one or more key(s) 106, 108 on keyboard 104. 
Event server 112 may direct an input event 114 to the proper 
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application based on which key(s) 106, 108 were selected 
(e.g., using key codes 113 that identify the keys 106, 108). For 
example, event server 112 may provide input events 114 
corresponding to selection of multimedia keys 106 to one of 
a local multimedia application (LMA) 110 or NMA 118. 
Event server 112 may also provide input events 114 corre 
sponding to a selection of any of standard keys 108 to an input 
driver 111 for further processing. As will be discussed in 
further detail below, an input event 114 may be determined to 
correspond to either LMA 110 or NMA 118 based on an input 
focus 122 or the type of program currently active on comput 
ing device 102. In an embodiment, event server 112 may be a 
native application that is downloaded onto computing device 
102, a plug-in to web browser 116, or a special driver for 
keyboard 104. 
As such, event server 112 may enable multimedia keys 106 

of keyboard 104 to interact with NMA 118 by generating 
network events corresponding to which multimedia key 106 
was selected. Such network events may include, for example, 
activating a visual indicator 119 (e.g., a play button) on a 
visual interface 121 of NMA 118, based on event server 112 
receiving an input event 114 corresponding to the selection of 
a multimedia key 106 (e.g., a play key 106B) on keyboard 
104. 

Keyboard 104 may be any input device, including but not 
limited to a keyboard or keypad. For example, keyboard 104 
may be an attached keyboard as often used with a laptop 
computer, a wired keyboard as often used with a desktop 
computer, a keyboard that communicates with a computing 
device 102 over a Bluetooth or other wireless connection, or 

a touch-screen keyboard. In another embodiment, keyboard 
104 may be a deejay mixing device, musical instrument, or 
other input device. 

Computing device 102 may be a computer, mobile phone, 
tablet computer, or other computing device. Computing 
device 102 may include any number of processors and 
memory. Computing device 102 may be operatively con 
nected to keyboard 104 and a network 120. 

Keyboard 1 04 may include various keys, buttons, switches, 
knobs, or levers. In an embodiment, keyboard 104 may 
include one or more standard keys 108 and one or more 

multimedia keys 106A-C. Standard keys 108 may include 
alpha-numeric keys, and punctuation found on most standard 
keyboards. Standard keys 108 include, for example, those 
keys that are often used with word processing applications. 

Multimedia keys 106 may include any specialized keys on 
keyboard 104 designed for use with a particular application 
on computing device 102, such as a local multimedia appli 
cation (LMA) 110. In an embodiment, multimedia keys 106 
may include a reverse key 106A, a play/pause key 106B, and 
a forward key 106C. Multimedia keys 106 may also include a 
volume (up/down) key, or other multimedia keys (such as 
camera on/off, record/pause, or other keys). In other embodi 
ments, multimedia keys 106 may include keys of keyboard 
104 intended for use with specialized applications other than 
multimedia applications. 
As mentioned above, multimedia keys 106 may be used to 

operate local multimedia application (LMA) 110. LMA 110 
may be an application operating on computing device 102 
used for multimedia functionality such as playing, recording 
or editing video or audio media ?les. For example, LMA 110 
may be used to play audio ?les downloaded from network 
120, or may be used to play a DVD inserted in computing 
device 102. In an embodiment, computing device 102 may 
not include an installed or active LMA 110. In another 
embodiment, computing device 102 may include multiple 
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4 
LMAs 110 which can be active at the same time, and which 
may each be operative with multimedia keys 106. 
Network 120 may include any communications, wired, or 

wireless network connecting two or more computing devices. 
For example, network 120 may be a private or secured intra 
net, or the Internet. Network 102 may operatively connect 
computing device 102 to a server or other computing device 
hosting web-based multimedia application (WMA) 118. 
NMA 118 may be any client-server application that oper 

ates over network 120. In an embodiment, NMA 118 may 
include features or functionality similar to LMA 110. For 
example, both LMA 110 and NMA 118 may be multimedia 
applications that play/record audio/video. NMA 118 may 
provide multimedia functionality over network 120, while 
LMA 110 operates locally on computing device 102. 

In an embodiment, NMA 118 may be a web application. A 
web application may, for example, be a website or service that 
operates through a webpage or application accessible via a 
web browser 116. For example, a user may type in a network 
address of NMA 118 into an address bar of web browser 116 
to access the webpage interface (e. g., visual interface 121) of 
NMA 118. NMA 118 may, in an embodiment, stream multi 
media (such as music or other audio) via web browser 116, 
and may adjust or select which multimedia to stream next 
based on a user’s indicated preferences or selections. The 
webpage interface may allow a user to see what multimedia is 
currently playing and rate or skip the current multimedia 
and/or select new multimedia to play. 

In an embodiment, NMA 118 may include visual interface 
121 that has one or more visual indicators 119 associated with 
functionality corresponding to that of multimedia keys 106. 
For example, visual interface 121 may include an indication 
or information as to which action is currently being per 
formed (e.g., play, pause, record), which media ?le is cur 
rently playing or undergoing the action, previous or queued 
media ?les that have played or are to be played, and visual 
indicators 119 for reverse, play/pause, and forward or other 
operations on a media ?le or across media ?les. In another 
embodiment, NMA 118 may include visual indicator 119 
corresponding to only a subset of multimedia keys 106, such 
as having only a play/pause button. 

According to an embodiment visual interface 121 may be a 
graphical user interface for NMA 118. For example, visual 
interface 121 may be a Javascript application that is accessed 
through web browser 116. Through conventional operation, 
for a user to interact with or select visual indicators 119A-C, 
a user must use a mouse or other input device (e.g., such as a 

?nger on a touch-screen display) and select the desired visual 
indicator 119 (e.g., which may appear as a graphical icon such 
as a button) on visual interface 121. Based on which location 
of visual interface 121 a user selects, NMA 118 may perform 
the corresponding action. For example, if a user selects a 
location within the reverse visual indicator 119A, then NMA 
118 may be signaled to perform a reverse operation. 

In an embodiment, NMA 118 may stream video or audio to 
computing device 102 which may be accessed through a web 
browser 116 or other interface. Web browser 116 may be an 
application operating on computing device 102 that allows a 
user to browse, view, download, or otherwise interact with 
documents accessed over network 120. Web browser 116 
may, for example, allow a user to view webpages including a 
webpage for NMA 1 18. In another embodiment, web browser 
116 may be a local plug-in or other code operating on an 
application or app on computing device 102 that allows com 
puting device 102 to communicate with NMA 118 over net 
work 120. 
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Web browser 116 may communicate with network 120 
using a network port 115. Network port 115 may enable 
bi-directional, full-duplex communications over a single con 
nection, such as a TCP connection. Networkport 115 may, for 
example, keep a connection over network 120 open between 
computing device 102 and NMA 118. Network port 115 may 
allow for real-time bi-directional communication and may be 
used by any client-server application. In an embodiment, 
networkport 115 may be a web socket. Network port 115 may 
allow NMA 118 to stream multimedia for playback on com 
puting device 102, and may allow computing device to inter 
act, in real-time, with the multimedia through an interface of 
NMA 118. For example, when a user selects a location of a 
visual indicator 119A-C, the location of the touch may be 
provided to NMA 1 18, which may perform the corresponding 
action in real-time. 

Event server 112 may generate network events correspond 
ing to input events 114 detected from keyboard 104. Event 
server 112 may receive input events 114 corresponding to the 
selection of a multimedia key 106, and through network port 
115 may select or activate visual indicator 119 corresponding 
to the function associated with the selected multimedia key 
106. For example, a receipt of an input event 114 correspond 
ing to play/pause 106B may cause event server 112 to select 
a play/pause visual indicator 119B on visual interface 121, or 
otherwise send a signal to web browser 116 to simulate the 
selection of a location on visual interface 121 associated with 
or within the bounds of visual indicator 119B. 

For example, as mentioned above, visual interface 121 may 
be a graphical user interface that a user interacts with by 
selecting various locations on visual interface 121 corre 
sponding to visual indicators 119. Event server 112 may 
determine the locations of visual indicators 119. Then, for 
example, upon receipt of input event 114, event server 112 
may simulate a selection of a location on visual interface 121 
corresponding to one of visual indicators 119A-C (depending 
on which input event 114 or multimedia key 106A-C was 
detected). In an embodiment, the location of visual indicators 
119A-C may be required information, when visual interface 
121 cannot be interacted with by making function calls to the 
corresponding function (e.g., reverse, play/pause, forward) 
corresponding to the detected input event 114. 

If, however, an input event 114 corresponds to any of 
standard keys 108, event server 112 may provide the input 
event 114 to input driver 111 for further processing. Input 
driver 111 may receive input events 114 corresponding to 
standard keys 108 from event server 112. Input driver 111 
may then provide the input events 114 to whichever applica 
tion has input focus 122. Input focus 122 may be a component 
or tool of computing device 102 that indicates which GUI 
(graphical user interface) element or application receives 
input event 114. For example, text entered on keyboard 104 or 
pasted from a clipboard or memory of computing device 102 
may be provided to whichever component has input focus 
122. Input focus 122 refers to the application that is active or 
in use by a user of computing device 102, compared to appli 
cations that may, for example, simply be running in the back 
ground. 

In an embodiment, input events 114 for multimedia keys 
106 may be provided to a particular application (e.g., LMA 
110) independent of which component has input focus 122. 
For example, a user operating computing device 102 may be 
actively typing a document on a word processing application 
which has input focus 122. The user may also have LMA 110 
playing music on a background process.As such, input events 
114 corresponding to standard keys 108 may be provided to 
the word processing application that has input focus 122, 
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6 
while input events 114 corresponding to multimedia keys 106 
may be provided to LMA 110 even though input focus 122 
remains on the word processing application. In another 
embodiment, a user may have multiple LMAs 110 operating 
on computing device 102. Then, for example, an input event 
114 for a multimedia key 106 may be provided to the LMA 
110 that most recently had or has input focus 122. 

In an embodiment, event server 112 may use input focus 
122 to determine whether input event 114 corresponds to 
NMA 118. For example, event server 112 may determine 
whether the active application (as indicated by input focus 
122) is a local application or a remote or network-based 
program. If the currently active program is local to computing 
device 102, event server 112 may treat input event 114 as 
having its normal functionality. If the currently active pro 
gram is received from a remote location (e.g., over network 
120), then event server 112 may treat input event 114 as a 
network command. Or, for example, if either NMA 118 or 
LMA 110 is not active on computing device 102, then event 
server 112 may provide input events 114 from multimedia 
keys 106 to whichever application is active or exists on com 
puting device 102. 

Event server 1 12 may handle the processing of input events 
114 corresponding to multimedia keys 106. For example, 
event server 112 may determine whether an input event 114 
for multimedia keys 106 is provided to LMA 110, NMA 118, 
both, or neither. For example, in an embodiment, event server 
112 may only be active when NMA 118 is operating in web 
browser 116, in which case all input events 114 handled or 
processed by event server 112 corresponding to multimedia 
keys 106 may be provided to NMA 118. Or, for example, 
event server 112 may provide input events 114 to whichever 
of LMA 110 or NMA 118 most recently had input focus 122. 
In an embodiment, event server 114 provides all input events 
114 corresponding to multimedia keys 106 to NMA 118 when 
event server 112 and NMA 118 are active, and input driver 
111 provides all input events 114 corresponding to multime 
dia keys 106 to LMA 110 when either event server 112 or 
NMA 118 is inactive. 

In an embodiment, event server 112 uses key codes 113 to 
determine whether an input event 114 corresponds to stan 
dard keys 108 or multimedia keys 106. Event server 112 may 
further use key codes 113 to determine which network action, 
if any, to perform with respect to NMA 1 18 upon the detection 
of input event 114. For example, if key codes 113 indicate that 
forward key 106C was selected on keyboard 104, event server 
112 may select the location of visual indicator 119C corre 
sponding to a forward action on visual interface 121 in web 
browser 116. The identi?cation of visual indicator 119C will 
be described in greater detail below. If however, there is no 
visual indicator 119C corresponding to a forward action for 
NMA 118, the corresponding input event 114 may be pro 
vided to LMA 110, input driver 111, or discarded by event 
server 112. 

Key codes 113 may be codes that identify which key(s) 
106, 108 were pressed on keyboard 104. In an embodiment, 
key codes 113 may be ASCII codes. Using key codes 113, 
event server 112 and input driver 111 may determine from 
input event 114 which key 106, 108 was pressed on keyboard 
104. In an embodiment, particular key codes 113 may be 
associated only with particular applications. For example, the 
key codes 113 for multimedia keys 106 may only be associ 
ated with LMA 110, such that corresponding multimedia key 
input events 114 are only delivered to LMA 110 (regardless of 
input focus 122). 
As referenced above, event server 112 may determine or 

otherwise be provided the locations of visual indicators 
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119A-C on a visual interface 121 of NMA 118 as displayed 
within web browser 116. For example, event server 112 may 
determine the location of various buttons (e. g. visual indica 
tors 119) of NMA 118 based on a document object model 
(DOM) or other source code of NMA 118. 

In another embodiment, event server 1 12 may include or be 
provided a mapping of the locations visual indicators 119A-C 
on visual interface 121. For example, event server 112 may be 
programmed with instructions of which actions to take with 
respect to NMA 118 based upon the receipt of input events 
114 corresponding to multimedia keys 106. The instructions 
may, in an embodiment, include the location or bounds of 
visual indicators 119 on visual interface 121. In another 
embodiment, event server 112 may discover the location of 
visual indicators 119A-C using the DOMs of various WMAs 
118. Then based upon which NMA 118 is operating, event 
server 112 may perform the proper corresponding action or 
network event. Event server 112 may, for example, select or 
simulate a mouse-click or touch operation at the location or 
within the bounds of the visual indicator 119 corresponding 
to input event 114. 

In an embodiment, key codes 113 for multimedia keys 106 
may include an indication as to a location of a corresponding 
visual indicator 119 of NMA 118 that is to be selected in 
response to the multimedia key 106. Then, for example, if 
event server 112 detects that input event 114 corresponds to a 
selection of play/pause key 106B, event server 112 may sig 
nal, through network port 115, a selection of a corresponding 
visual indicator 119B at a location on visual interface 121. 
The selection of visual indicator 119B may cause network 
port 119 to send a signal over network 120 to NMA 118. This 
may allow a user operating computing device 102 to use 
multimedia keys 106 to generate network events to control 
NMA 118. 

FIG. 2 is a ?owchart of a method for detecting keyboard 
events and generating network events, according to an 
embodiment. The stages of FIG. 2 are described below, in 
non-limiting examples, with reference to FIG. 1. 

At stage 210, an input event generated by a keyboard is 
detected at a computing device operatively connected to the 
keyboard. For example, event server 112 may intercept or 
otherwise receive input event 114 from keyboard 104, prior to 
input event 114 be received by input driver 111. Keyboard 
104 may be a wireless keyboard that communicates over a 
Bluetooth connection with computing device 102. 

In another embodiment, keyboard 104 may be another 
specialized input device that works with a particular applica 
tion (e.g., LMA 110) operating locally on computing device 
102, but may also be applicable to operating a similar remote 
or network application (e.g., NMA 118). 
At stage 220, it is determined that the input event corre 

sponds to an actionable input event of a web application. For 
example, event server 1 12 may determine whether input event 
114 corresponds to an action to be performed on NMA 118. 
Event server 112 may determine, using key codes 113, 
whether input event 114 corresponds to a selection of multi 
media keys 106 or standard keys 108, and whether an action 
is to be performed with respect to NMA 118 based on input 
event 114. In an embodiment, if event server 112 determines 
that input event 114 corresponds to a selection of standard 
keys 108 or that input event 114 does not correspond to 
performing an actionable event on NMA 118, event server 
112 may provide input event 114 to input driver 111 for 
regular processing. In another embodiment, the functionality 
of event server 112 and input driver 111 may operate as a 
single component. 
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At stage 230, a location of a visual indicator is determined, 

the visual indicator corresponding to the actionable input 
event on an interface of the web application. For example, 
event server 112 may determine the location of visual indi 
cators 119A-C (e.g., buttons or other visual elements) on 
visual interface 121 (e.g., a webpage) of NMA 118 corre 
sponding to the actionable input event of a selected multime 
dia key 106. If, for example, forward key 106C is selected, 
then event server 112 may determine the location of a corre 

sponding forward visual indicator 119C from the DOM of 
visual interface 121. 
At stage 240, the visual indicator of the web application is 

selected. For example, event server 112 may transmit input 
event 114 or a signal corresponding thereto to NMA 118 
using network port 115. The signal may simulate a mouse 
click or other selection of visual indicator 119 on visual 
interface 121. For example, based on which multimedia key 
106 is selected, as determined from input event 114, event 
server 112 may simulate the selection at the location of a 
corresponding visual indicator 119 on visual interface 121. In 
an embodiment, a signal indicating the selection of one of the 
visual indicators 119 may be transmit to NMA 118 over 
network 120. 

FIG. 3 illustrates an example computer system 300 in 
which embodiments as described herein, or portions thereof, 
may be implemented as computer-readable code. For 
example, computing device 102, including portions thereof, 
may be implemented in computer system 300 using hard 
ware, software, ?rmware, tangible computer readable media 
having instructions stored thereon, or a combination thereof, 
and may be implemented in one or more computer systems or 
other processing systems. 

If programmable logic is used, such logic may execute on 
a commercially available processing platform or a special 
purpose device. One of ordinary skill in the art may appreciate 
that embodiments of the disclosed subject matter can be prac 
ticed with various computer system con?gurations, including 
multi-core multiprocessor systems, minicomputers, main 
frame computers, computers linked or clustered with distrib 
uted functions, as well as pervasive or miniature computers 
that may be embedded into virtually any device. 

For instance, a computing device having at least one pro 
cessor device and a memory may be used to implement the 
above-described embodiments. A processor device may be a 
single processor, a plurality of processors, or combinations 
thereof. Processor devices may have one or more processor 
“cores.” 

Various embodiments are described in terms of this 
example computer system 300.After reading this description, 
it will become apparent to a person skilled in the relevant art 
how to implement the embodiments using other computer 
systems and/or computer architectures. Although operations 
may be described as a sequential process, some of the opera 
tions may in fact be performed in parallel, concurrently, and/ 
or in a distributed environment, and with program code stored 
locally or remotely for access by single or multi-processor 
machines. In addition, in some embodiments the order of 
operations may be rearranged without departing from the 
spirit of the disclosed subject matter. 
As will be appreciated by persons skilled in the relevant art, 

processor device 304 may be a single processor in a multi 
core/multiprocessor system, such system may be operating 
alone, or in a cluster of computing devices operating in a 
cluster or server farm. Processor device 304 is connected to a 
communication infrastructure 306, for example, a bus, mes 
sage queue, network, or multi-core message-passing scheme. 
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Computer system 300 also includes a main memory 308, 
for example, random access memory (RAM), and may also 
include a secondary memory 310. Main memory may include 
any kind of tangible memory. Secondary memory 310 may 
include, for example, a hard disk drive 312, and a removable 
storage drive 314. Removable storage drive 314 may include 
a ?oppy disk drive, a magnetic tape drive, an optical disk 
drive, a ?ash memory, or the like. The removable storage 
drive 3 14 reads from and/ or writes to a removable storage unit 
318 in a well-known manner. Removable storage unit 318 
may include a ?oppy disk, magnetic tape, optical disk, etc. 
which is read by and written to by removable storage drive 
314. As will be appreciated by persons skilled in the relevant 
art, removable storage unit 318 includes a computer readable 
storage medium having stored therein computer software 
and/ or data. 

Computer system 300 (optionally) includes a display inter 
face 302 (which can include input and output devices such as 
keyboards (e.g., 104), mice, etc.) that forwards graphics, text, 
and other data from communication infrastructure 306 (or 
from a frame buffer not shown) for display on display unit 
330. 

In alternative implementations, secondary memory 310 
may include other similar I/O ways for allowing computer 
programs or other instructions to be loaded into computer 
system 300, such as a removable storage unit 322 and an 
interface 320. Examples may include a program cartridge and 
cartridge interface (such as that found in video game devices), 
a removable memory chip (such as an EPROM, or PROM) 
and associated socket, and other removable storage units 322 
and interfaces 320 which allow software and data to be trans 
ferred from the removable storage unit 322 to computer sys 
tem 300. 

Computer system 300 may also include a communications 
interface 324. Communications interface 324 allows software 
and data to be transferred between computer system 300 and 
external devices. Communications interface 324 may include 
a modem, a network interface (such as an Ethernet card), a 
communications port, a PCMCIA slot and card, or the like. 
Software and data transferred via communications interface 
324 may be in the form of storage-incapable signals, which 
may be electronic, electromagnetic, optical, or other signals 
capable of being received by communications interface 324. 
These signals may be provided to communications interface 
324 via a communications path 326. Communications path 
326 carries signals and may be implemented using wire or 
cable, ?ber optics, a phone line, a cellular phone link, an RF 
link or other communications channels. 

In this document, the terms “computer storage medium” 
and “computer readable storage medium” are used to gener 
ally refer to media such as removable storage unit 318, 
removable storage unit 322, and a hard disk installed in hard 
disk drive 312. Computer storage medium and computer 
readable storage medium may also refer to memories, such as 
main memory 308 and secondary memory 310, which may be 
memory semiconductors (e.g. DRAMs, etc.). Such mediums 
include non-transitory storage mediums. 

Computer programs (also called computer control logic) 
are stored in main memory 308 and/or secondary memory 
310. Computer programs may also be received via commu 
nications interface 324. Such computer programs, when 
executed, enable computer system 300 to implement embodi 
ments as discussed herein. Where the embodiments are 
implemented using software, the software may be stored in a 
computer program product and loaded into computer system 
300 using removable storage drive 314, interface 320, and 
hard disk drive 312, or communications interface 324. 
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10 
Embodiments also may be directed to computer program 

products comprising software stored on any computer read 
able medium. Such software, when executed in one or more 

data processing device, causes a data processing device(s) to 
operate as described herein. Embodiments may employ any 
computer readable storage medium. Examples of computer 
readable storage mediums include, but are not limited to, 
primary storage devices (e.g., any type of random access 
memory), and secondary storage devices (e.g., hard drives, 
?oppy disks, CD ROMS, ZIP disks, tapes, magnetic storage 
devices, and optical storage devices, MEMS, nanotechno 
logical storage device, etc.). 

It would also be apparent to one of skill in the relevant art 
that the embodiments, as described herein, can be imple 
mented in many different embodiments of software, hard 
ware, ?rmware, and/or the entities illustrated in the ?gures. 
Any actual software code with the specialized control of 
hardware to implement embodiments is not limiting of the 
detailed description. Thus, the operational behavior of 
embodiments will be described with the understanding that 
modi?cations and variations of the embodiments are pos 
sible, given the level of detail presented herein. 

In the detailed description herein, references to “one 
embodiment,” “an embodiment, an example embodiment,” 
etc., indicate that the embodiment described may include a 

particular feature, structure, or characteristic, but every 
embodiment may not necessarily include the particular fea 
ture, structure, or characteristic. Moreover, such phrases are 
not necessarily referring to the same embodiment. Further, 
when a particular feature, structure, or characteristic is 
described in connection with an embodiment, it is submitted 
that it is within the knowledge of one skilled in the art to affect 
such feature, structure, or characteristic in connection with 
other embodiments whether or not explicitly described. 
The Summary and Abstract sections may set forth one or 

more but not all exemplary embodiments contemplated, and 
thus, are not intended to limit the described embodiments or 
the appended claims in any way. 

Various embodiments have been described above with the 
aid of functional building blocks illustrating the implemen 
tation of speci?ed functions and relationships thereof. The 
boundaries of these functional building blocks have been 
arbitrarily de?ned herein for the convenience of the descrip 
tion. Alternate boundaries can be de?ned so long as the speci 
?ed functions and relationships thereof are appropriately per 
formed. 
The foregoing description of the speci?c embodiments will 

so fully reveal the general nature of the embodiments that 
others can, by applying knowledge within the skill of the art, 
readily modify and/or adapt for various applications such 
speci?c embodiments, without undue experimentation, with 
out departing from the general concept as described herein. 
Therefore, such adaptations and modi?cations are intended to 
be within the meaning and range of equivalents of the dis 
closed embodiments, based on the teaching and guidance 
presented herein. It is to be understoodthat the phraseology or 
terminology herein is for the purpose of description and not of 
limitation, such that the terminology or phraseology of the 
present speci?cation is to be interpreted by the skilled artisan 
in light of the teachings and guidance. 
The breadth and scope of the embodiments should not be 

limited by any of the above-described examples, but should 
be de?ned only in accordance with the following claims and 
their equivalents. 
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What is claimed is: 
1. In at least one computer having at least one processor and 

one memory, a computer-implemented method, performed 
by the at least one processor, comprising: 

detecting an input event generated by a keyboard opera 
tively connected to a computing device; 

determining that the input event corresponds to an action 
able input event of a web application independent of 
which local application of one or more local applications 
is active on the computing device as indicated by an 
input focus, wherein the computing device is communi 
catively coupled to the web application over a network; 

determining a location of a visual indicator corresponding 
to the actionable input event on a visual interface of the 
web application, wherein a selection of the visual indi 
cator corresponds to signaling the web application to 
perform the actionable input event over the network; and 

selecting the visual indicator at the location of the visual 
interface; and 

transmitting a signal to the web application corresponding 
to the selection of the visual indicator. 

2. The method of claim 1, wherein the detecting comprises: 
intercepting the input event generated by the keyboard 

prior to a receipt of the input event by an input driver 
operating on the computing device, wherein the input 
driver is con?gured to provide the input event to the local 
application that has the input focus. 

3. The method of claim 2, further comprising: 
determining that the input event does not correspond to the 

actionable input event of the web application; and 
providing the input event to the input driver. 
4. The method of claim 1, wherein the detecting comprises: 
determining that the input event corresponds to a selection 

of a multimedia key of the keyboard, wherein the web 
application is a network-based multimedia application 
con?gured to play video or audio ?les and is operable 
over the network. 

5. The method of claim 4, wherein the input event also 
corresponds to a particular one of the local applications per 
forming an action, wherein the particular local application is 
a local multimedia application con?gured to play video or 
audio ?les without access to the network. 

6. The method of claim 1, wherein the detecting comprises: 
determining that the input event does not correspond to a 

selection of an alphanumeric key or a punctuation key of 
the keyboard. 

7. The method of claim 1, wherein the detecting comprises: 
determining that the input event corresponds to at least one 

of a volume key, a forward key, a reverse key, a play key, 
or a pause key of the keyboard. 

8. The method of claim 1, wherein the determining the 
location comprises determining that the visual interface is a 
J avascript interface for the web application. 

9. A system comprising: 
a processor, 

a memory; 

an event server con?gured to detect an input event gener 
ated by a keyboard operatively connected to a comput 
ing device, the computing device comprising a network 
port con?gured to allow the event server to communicate 
with a network-based application over a network; and 

a web browser operating locally on the computing device 
and including the network-based application operating 
within the web browser, wherein the network-based 
application is con?gured to perform an actionable input 
event based on the input event upon a selection, on a 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
visual interface of the web application, of a visual indi 
cator corresponding to the actionable input event, 

wherein the event server is further con?gured to 
determine a location of the visual indicator on the visual 

interface of the network-based application within the 
web browser, and 

provide a signal indicating the selection of the visual 
indicator at the location over the network port respon 
sive to the input event independent of which of one or 
more local applications, including the web browser, is 
active on the computing device as indicated by an 
input focus. 

10. The system of claim 9, wherein the network-based 
application is a multimedia application that is con?gured to 
stream multimedia over the network for playback on the 
computing device. 

11. The system of claim 9, wherein the event server is 
con?gured to provide the signal to the web browser to simu 
late a mouse-click or touch operation at the location on the 
visual interface for selecting the visual indicator. 

12. The system of claim 9, wherein the network-based 
application and local application are multimedia applica 
tions, and the event server is con?gured to either provide the 
signal to the network-based multimedia application or the 
input event to the local multimedia application based on 
whichever multimedia application most recently had the 
input focus. 

13. The system of claim 9, wherein the event server is 
further con?gured to: 

determine that the input event corresponds to a selection of 
a multimedia key of the keyboard, wherein the network 
based application is a multimedia application commu 
nicating with the computing device via the network port; 
and 

provide the signal for the selection of the visual indicator to 
the web browser, wherein the actionable input events 
corresponds to performing an action associated with the 
multimedia key. 

14. The system of claim 13, wherein the event server is 
further con?gured to: 

determine that the input event corresponds a selection of at 
least one of a volume key, a forward key, a reverse key, a 
play key, or a pause key of the keyboard. 

15. The system of claim 9, wherein the event server is 
con?gured to: 

intercept the input event generated by the keyboard prior to 
a receipt of the input event by an input driver operating 
on the computing device, wherein the input driver is 
con?gured to provide the input event to the active local 
application as indicated by the input focus. 

16. The system of claim 15, wherein the event server is 
further con?gured to: 

determine that the input event does not correspond to the 
actionable input event of the network-based application; 
and 

provide the input event to the input driver. 
17. The system of claim 9, wherein the event server is 

con?gured to determine that a key code associated with the 
input event corresponds to a key code associated with the 
actionable input event. 

18. A non-transitory computer-readable storage medium 
storing instructions that when executed by a computing 
device cause the computing device to perform a method com 
prising: 
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detecting an input event generated by a keyboard opera 
tively connected to the computing device, Wherein the 
input event corresponds to a selection of a multimedia 
key of the keyboard; 

determining that the input events corresponds to both: 
an action of a multimedia application operating locally 

on the computing device independent of Which of a 
plurality of local applications on the computing 
device is active as indicated by an input focus, and 

an actionable input event of a network-based multimedia 
application, Wherein the computing device is commu 
nicatively coupled to the network-based multimedia 
application over a network; 

determining a location of a visual indicator corresponding 
to the actionable input event on a visual interface of the 
network-based multimedia application, Wherein a selec 
tion of the visual indicator provides a signal for the 
network-based application to perform the actionable 
input event; and 

providing a signal indicating the selection of the visual 
indicator at the location on the visual interface in lieu of 

15 

14 
providing the input event to the multimedia application 
operating locally on the computing device. 

19. The non-transitory computer-readable storage medium 
of claim 18, Wherein the detecting comprises: 

determining that a key code corresponding to the input 
event corresponds to the multimedia key. 

20. The non-transitory computer-readable storage medium 
of claim 18, Wherein the determining that key code corre 
sponds to the multimedia key comprises: 

determining that the key code corresponds to at least one of 
a selection of a volume key, a forward key, a reverse key, 
a play key, or a pause key of the keyboard. 

21. The non-transitory computer-readable storage medium 
of claim 18, Wherein the detecting comprises: 

determining that the network-based multimedia applica 
tion is not communicatively coupled to the computing 
device; and 

providing the input event to the multimedia application 
operating locally on the computing device in lieu of 
providing the signal indicating the selection of the visual 
indicator. 


