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(57) Abstract: A method of modifying, with a network-based application, a content item on a device is provided. The method may
include receiving over a network, at a server, information describing the content item from the device. Next, information describing
the content item is sent to a client computer and, at the client computer, the content item is presented to a user with the network-
based application by displaying a graphical depiction of the device, the graphical depiction showing the content item as it would ap -
pear on a display of the device. A request is then received for a modification of the content item from the user using the net -
work-based application. Finally, the request for the modification is sent to the device over the network.
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MANIPULATION OF DEVICE CONTENT BY
ANETWORK-BASED APPLICATION

BACKGROUND

Field

The field relates to managing device settings and content.

Related Axt

Mobile phones, tablet compuiers, netbooks, and ielevision set-top boxes are
different types of electronic devices that allow the use of different types of content. Each
of these types of devices may hold different types of content iterns and have different
settings and capabilitics.

As the broad use of different types of content devices continues to increase, there
is an increasing need for an improved, iniegrated approach fo adding, removing and

managing content iterns and configuration settings on different devices.

BRIEF SUMMARY

Fmbodiments described herein relate to a method, apparatus and computer
program product for manipulating device content using a network-based application.
According to an embodiment, a method of modifying, with a network-based application,
a content item on a device is provided. The method may include recelving over a
network, at a server, information describing the content item from the device. Nexi, the
information describing the content ilem is sent 1o a client computer and, at the client
computer, the content ftem is presented fo a user with the network-based application by
displaying a graphical depiction of the device, the graphical depiction showing the
content item as it would appear on a display of the device. A reguest is then received for
a modification of the content itemn from the user using the network-based application.

Finally, the reqguest for the modification is sent to the device over the network.
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BRIEF DESCRIPTION OF THE FIGURES

{BGO5] The accompanying drawings, which are incorporated in and constitute part of the
specification, illustraie embodiments and, together with the general description given
above and the detailed description of embodiments given below, serve to explain the
principles of the present invention. In the drawings:

LHERY! FIG. 1 is a block diagram depicting an example network application architecture,
according to an embodiment.

186671 FIG. 2 is a block diagram of @ more detailed view of a mobile device, according to
an embodiment.

16008] FIG. 3 is a block diagram of & more detailed view of the user interface of &
network-based application to an embodiment.

BG0%] FIG. 4 is another block diagram of a more detailed view of a mobile device,
according to an embodiment.

{BO1¢] FIG. 5 is another block diagram of a more detailed view of the user interface of &
network-based application to an embodiment.

8011 FIG. 6 is another block diagram of a more detatled view of a mobile device,
according to an embodimest.

{012} FIG 7 is another block diagram of a more detailed view of the user interface of a

petwork-based application to an embodiment.

0131 FIG. 8 is a block diagram of a more detailed view of a server, according 0 an
embodiment.
{60141 FIG. 9 is a block diagrarn of a more detailed view of a client system, according 1o

an ermmbodiment,

{015} FIG. 10 is a block disgram depicting an example network application architecture,
according to an embodiment.

{8016} Fi(3. 11 shows a flowchart illustrating a method of automatically luning a
software application according to an embodiment of the invention.

{68317} FIG. 12 depicts a sample computer sysiem that may be used o implement an

embodiment,
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DETAHLED DESCRIPTION

The following detsiled description refers to the accompanying drawings that
ilustrate exemplary embodiments.  Other embodiments are possible, and modifications
may be made to the embodiments within the spirit and scope of the invention. Therefore,
the detailed description is not meant to limit the invention. Rather, the scope of the
invention is defined by the appended claims.

Features and advantages of the inventlon are set forth in the description that
follows, and in part are apparent from the description, or may be learned by practice of
ihe invention. The advantages of the invention are realized and attaived by the structure
and pariicularly pointed out in the written deseription and claims hereol as well as the
appended drawings. The following detailed description is exemplary and explanatery and
is imtended to provide further explanation of the invention as claimed.

The embodiment{s) described and references in the specification 1o "one
embodiment.” "an embodiment,” "an example embodiment,” etc., indicate that the
cmbodimeni(s) described may nclude a particular feature, structure, or characteristic.
However, every embodiment may not necessarily include the particular feature, structure
ar characteristic.  Moveover, such phrgses are not necessarily refersing to the same
erabodiment,  When a particular festure, structure of characteristic is described
connection with an embodiment, it is enderstood that it is within the knowledge of one
skilled in the art 1o offect such feature, structure, or charscteristic in connection with other
embodimenis, whether or not explicitly described.

B would be apparent to one of skill in the relovant art that the embodiments
described below can be implemented in many different embodiments of software,
hardware, firmware, and/or the entities illustrated in the figures, Any actual software
code with the specialized control of hardware to ruplement smbodiments is not limiling
of this description. Thus, the operational behavior of embodiments is described with the
undersianding thet modifications and variations of the emboditsents are possible, given

the level of detail presented herein,
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Generally speaking, some embodiments described herein provide a simplified
approach for device users to manasge content items on one of more devices using a
network-based application.  In differcnt embodiments, devices that can be manipulated
include mohile devices, such as mobile phones, and non-mobile deviees, such as set-iop
boxes {STHs) and computers. [t is important to note that, while an exemplary
embodirment is described with the discussion of FIGs, 1-7 that jncludes references o a
mobhile device, any type of device that holds content can be managed by embodiments,

In an embodiment, g network-based application is provided that displays user
manipulable graphical representations of the managed devices. User manipulations can
involve changing, adding and deleting content items on the managed devices. In an
embodiment, once the changes are made in the network-based application, the changes
can be effected automatically on the ope or more devices by sending a moedification
request to the devices over a network.

FIG. 1 depicts an example network application architecture 100 in which
embodiments of the present invention, or portions thereof, may be implemented.
Network application architecture 100 includes the following components Hoked by
petwork 101 server 120, wirsless transceiver 160, client computer 180 and content server
130, Mohile device 110 is linked by wircless signal 150 {o wireless transceiver 160,
Clhient computer 180 includes web browser 140, Web browser 140 includes device
manipulation gpplication {DM application) 145, such DM application 145 depicting
device representation 115,

As used herein, network 101 may be any network or combination of networks that
can carry data commmications. Such petwork 101 can include, but is not limited {0, a
iocal area network, medinm area network, anddor wide area network such as the Internet.
Metwork 101 can support protocols and technology including, but not limited to, World
Wide Web protocols and/or services. Intermediate web servers, gateways, or other servers
may be provided between components of the depicted network components depending
upon a particular application or environment.

As wused herein, mobile device 110 may be any type of portable microprocessor-
based, user operated device. Typically, as used herein, mobile device 110 may refer tor a

mobile phone, a swart phone and a tablet computer. An exemplary embodiment of
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mobile device 110 includes wireless conpectivity through a broadband wireless network,
for example mobile device 110 using wireless signal 130 to connect to network 101 via
wireless transceiver 160, As noted above, non-mobile devices can alse be managed by
embodiments, in approaches similar to those discussed with respect o mobile device 118

As used ifypically herein, a network-based application is an application with
functions distributed between two or more computers linked by 2 network. In an
embodiment of a network-based application described herein, content item verifving and
sravessing functions are performed on a server computer and a user interface is hosted on
a client computer. In this example, the client and server computers are linked by a
network, for example, the Iternet, the client user interface generated using a hypertext
iransfer protocol (HTTP), and executed with a web browser. tn different embodiments,
different configurations, functions, networks and computers can he used.

In the example embodiment noted above, the network-based application is a
World Wide Web (WWW) based application executed using a web browser, e.g., DM
appication 145 executed by web browser 140 in FIG. 1. In the embodiment shown on
FIG. 1, DM application 145 is a web-browser 140 implemented network-based
application, but it is important to note that the functions deseribed herein perfprmed by
DM application 145 can be performed by a stand-alone and nov-browser based
applications as well {not shown},

As would be appreciated by one having skill in the relevant aris), network-based
applications generally have a server-side component, e, server 120, Server 120 has the
host/server-side components of DM application 145, and links, via network 101 1o
componerts on mobile device 110, client computer 180 and content server 130, Further
details regarding the operation of different synchronization components on mobile device
110 are provided with the description of FIGs. 2A-B, 3A-B and 4A-B below, according to
an embodiment. Further details regarding the operation of server 120 are provided with
the deacription of FIG. 8 below, according to an embodiment.

In an example, network application architecture 100 supports a wethod of
changing, with a DM application 145, a content item on mobile device 110, Mobile
device 110 sends a content iem, via wireless transceiver 160 and network 101, 1o server
130, Server 170 sends the content item to DM application 145 for display to a user a8

device representation 115,
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{031 When a user modifies device representation 115, DM application 145 sends a
corresponding request for modification 1o server 120, Server 120 sends the request for
modificstion to the mobile device 118, Al mobile device 110, the reguest for
modification is received and the corresponding content Hem is wodified in accordance
with the modification request.

{60321 In another cxample, network application archilecturs 100 supports method of
adding a content item to a mobile device 110 with a DM application 145, Mobile device
110 sends a content ilem inventory, via wireless transceiver 168 and wnetwork 101, fo
server 120, Server 120 sends the comtent item inventory to DM application 145 fo
display to a user as device representation 115,

{3033 When a user, by modifying device representation 1135, indicates a request to add a
content ttern lo mobile device 110, DM application 148 sends a corresponding request for
addition to server 120, Server 120 receives the request for addition and sends the reguest
for addition of the content item and the conient item to mobile device 110, The content
ttem can be stored in server storage 170 or provided to server 120 by different sources,

including content server 130 and client computer 180,

18034} At mobile device 110, the request for addition and the content itern are received
and the content item is added o mobile device 110, The following sections detail

additional embodimenis where content items are modified and added to different devices
using a process similar to the one described above.
138351 Further details and embodiments are provided below, according to different

embodiments.

Content flesns

{4036} FIG. 2 depicts a more detailed view of mobile device 110 according to an
embodiment. Mobile device 110 includes device user interface (Device Uly 230, user
interface synchronizer (Ul synchronizer) 250, content fiem medifier 260, content item
sender 265 and device storage 270, Device Ul displays playlist 235 and folder 237, cach
described with items C1 and C2 respectively below. Device storage 270 stores different
exemplary content items, iucluding stored playlist 271, folder 274, songs 272A-B and

files 273A-B.
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{66371 As used broadly herein for embodiments, a "content item” can refer to g variety of

bt
3

different items stored on mobile device 110, Items C1-C6 listed below are intended to be
non-limiting examples of different types of content iterns. Example content items Cl-C6
are listed as follows:

10638] C1. Playlists: Example playlist 235 stores and displays a list of soug references
2324-B. Bach song reference 232A-B refers respectively to corresponding songs 272A-
B stored in device storage 270, Thus, in an embodirent, a playlist is a content ftem that
contains one or more references to other content items, for example, songs. An example
of a modification to the playiist content item includes the addition and removal of song
references from the playlist, and changing the display names of the songs in playlist 235.

{36391 2. Device Settings: Device settings are content items that store configuration
information used by mobile device 110 to configure different aspects of the device.
Further detalls regarding device seitings as content iems are provided with the
description of FIGs. 4-5 below, according to an embodiment,

{048 3. Application Shortouts: Application shortcuts are a content item that siore a
reference to an application installed on mobile device 110, Applications also can be
content items that perform functions. Further details regarding application shortents as
content ilems are provided with the description of FiGs. 6-7 below, according to an
ernbodiment.

{6041} C4.  Walipaper: Wallpaper is a content item that is displayed as a background
image ou device U 230 of mobile device 110, Further details regarding wallpaper as
content items are provided with the description of FIGs. 6-7 below, according o an
embodiment,

188431 (5. Application Data: Application data content items are stored to provide data
to different device applications: word processing files, spreadsheet files, audio files, video
files and picture files.

18643] 6, Folders: Fxample folder 237 stores and displays a list of file references
233A-B. Hach file reference 233A-B refers respectively to corresponding files 273A-B
stored in device storage 270, Similar to playlist 235 above, in an embodiment, tolder 274
is & content item that comtaing one or more references to other content items, e.g., files

273A-B and application data examples described with item (5 above.
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As would be appreciated by one having skill in the relevant aris), given the
deseription of content item examples C1-C6, other types of data stored on a managed
device can be added, removed and modified using the approaches described herein.

In an embodiment, when using mobile device 110, user 105 interacts with mobile
device 110 via device Ul 230, such interaction potentially including the display of playlist
235, the visual and/or audio presentation of content items: playing videos, displaying
piciures and playing audio content. (ther interactions that can be enabled by deviee Ul
23¢ include removing, copying and adding content items to mobile device 110, To
support modification of a content item, information describing a content ttem can also be
sent to a device using the network application.

As would be appreciated by one having skill in the relevant art(s), given the
description herein, user 105 can have a familiarity with device U1 230 such that
interacting with content items as illustrated above, can be accomplished faster than with
using a user interface with which they are unfamiliar. Ap embodiment realizes an
advantage in user experience by replicating, using a uetwork-based applivation, the
device Ul of managed devices.

in an cmbodiment, o support DM application 145, content item sender 265 sends
content tiermns o server 120, In another embodiment, content item sender 265 sends an
inventory of content items to server 120. From server 120, as described in further detail
below, the content items and content iem invertory are used in DM application 145

in an embodiment, Ul synchronizer 250 monitors device Ul 230 and sends
information that corresponds io the current state of deviee UI 230 to server 120, Ina
different embodiment, Ul svnchronizer 250 sends comprehensive user inferface
information to server 120, including different characteristics of the behavior of device Ul
230, For example, Ul synchronizer 250 can send sufficient information such that
behavior of device U 230 can be graphically replicated by server 120 and DM
application 143 on the display screen of client computer 180, Further details regarding
this rephication behavior and the huplementation of Ul synchronizer 250 are provided

with the description of 3, 5 and 7, below,
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Reguest to Modity a Content Hem

FIG. 3 depicts a more detailed view of DM application 345, DM application 345
includes screen region 390, screen region 399 having device representation 395, Device
representation 395 is o graphical representation of wobile device 110, such
representation, in an embodiment being a photorealistic image of mobile device 114, In
another embodiment, device representation 395 is a line drawing of mobile device 1160
Knob 293 and buottons 392A-C, for example, are examples of functional portions of
device representation 393 that, in an embodiment, causes device representation to visually
behave similar to mobile device 110,

In an exaraple not intended to be Hmiting, mobile device 110 is a GOOGLE
NEXUS ONE (TM) phone offered by Google Ine., of Mountain View, CA, and device
representation 395 is an immage or detailed line drawing of a GOOGLE NEXUS ONE
phone.

in keeping with device representation 3935 being a realistic depiction of mobile
device 110, device UI representation 331 is a realistic representation of device UL 230
from FIG. 2. As noted above with the description of FIG. 2, an embodiment of Ul
synchrenizer 250 on mobile device 110 is configured to send comprehensive information
i0 server 120 including different characteristics of the behavior of device UL 230, DM
application 345 receives this device UI 230 information from server 120 and replicates
the hehavior of device UT 230 in device Ul representation 331,

As noted ahove with the description of FIG. 2, content item sender 263 sends
content ftems and/or an inventory of content Hems to server 120, DM application 345
recsives this device UL 230 information from server 120 and displays this information for
manipuation.

it should be noted that, in different embodiments, i is not required that device Ul
representation 331 display exactly what currently appears on device UL 230, i is
sufficient that the representation appear similar to a user. In other embodinents, device
111 230 and device Ul representation 331 ave synchronized by Ul synchronizer 238 in
real-time, substantially real-time or some other delay period. In another embodiment,
device representation 393 is not used for manipulation of content items, the manipulation

being performed by a classic menu-driven application approach.
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(6054} Referring to aspects of FIGs. 1, 2 and 3, iy a nop-limiting example of the
operation of DM manipulation application 143, the following steps 81-86 are performed:

[B055] $1.  Using web browser 140 operated on client computer 180, user 105 intiates
a connection through network 101 to server 120,

[56] 82.  The connection established between client computer 180 and server 12
enables the initiation of a DM application 343, As noted about with the description of
FIG. 1, in an embodiment, server 120 performs the server-side functions of DM
apphcation 345,

{BO57] 83, As noted above, DM application 345 displays device representation 393,
such device representation 395 being a graphical representation of device UL 238, DM
application 345 displays device representation 393 as a manipulable user interface
comaponent. By manipulating device represeniation 393, user 105 can view, modify, add
and delete content Hems are located on mobile device 110

[BGRR] 84, ilsing device represeniation 39% in DM application 345, weer 105 can
delete, copy, meve and otherwise manipulate content items stored on mobile device 110.
In different embodiments, the manipulating of content items shown in device
representation 395 can be performed using at least one of the steps of: using a pointer to
manipulate a graphical depiction of a physical control found on the device {e.g. knob
393), using a pointer to perform gestures on the physical depiction of the device user
interface, using a pointer to manipulate the graphical depiction of the device in a
simulated three dimensional display, using a pointer 1o canse the graphical depiction of
the device to be graphically linked to a graphical depiction of a connector, cable or dock,
using a pointer to manipulate a graphical depiction of a hinged portion of the device,
using a pointer to manipulate a graphical depiction of a sliding portion of the device, and
wsing a pointer to type on a graphical depiction of a keyboard found on the device.

LS 85, After the user manipulates content Items reppesented on  deviee
representation 395, & request 1o modify the manipulated content lisvns is generated by DM
application 345. For example, if the user removes song reference 3328 from playlist 335,
a corresponding request for modification of mobile device 110 is created by DM
application 345. As noted above, playlist 333 corresponds to playlist 235 on mobile
device 110, Based on the manipulation of playlist 335 on device Ul representation 331, g

request 1o modify plaviist 235 on mobile device 110 is generated,
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S6. DM application 345 via client computer 180 and network 101, sends the
generated request to modify playlist 235 to mobile device 110

Steps S1-86 above are intended to {ustrate an example series of steps that can be
performed with embodiments.  As would be appreciated by one bhaving skill in the
relevant art(s), given the description herein, additional similar steps may be performed
using embodiments, and/or not all of the above noted steps 81-86 may be performed. In

addition, steps 51-S6 may be performed in a different order by embodiments.

Manipulating Content Hems

Tt should be appreciated that requests to wodify content itemns can involve a broad
variety of different actions. In an example not intended to be limiling, & request for
modification can include one or more of the following instructions F1-FS listed below:

Fi.  An instruction to remove a content item from device storage 270, For
example a particular music file stored in device storage 270 can be deleted. In this case,
the content item is the inventory of device storage 270.

F2.  An instruction to rename a content item from device storage 270, For
example a particular music file stored in device storage 270 can be renamed.

F3.  An instruction to move or copy a content item from device storage 270, In
this case, the content item is the inventory of device storage 270, and this tnventory is
maodified to copy or move a file to another location. For example song 2728, stored in
device storage 270 can be copied from one logical storage area (in device storage 270.

F4.  Receive an instruction from server 120 to change setting of mobile device
110. For example, an instruction to the ringer volume of mobile device 110 can be
received and implemented by device synchronizer 240,

F5. Receive an instruction from server 120 fo recelve a content item from
server 120, For example, a music file can be received by mobile device 110 and stored in
device storage 270,

As would be appreciated by one having skill in the relevant art(s), given the
description herein, the instructions F1-FS above illustrate the broad variety of instructions

that can be directed to content items stored on a managed device.
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Content item modifier 260 from FIG. 2. in an embodiment, enables the
performance of the above-described reguest for modification generated by DM

application 3485,

Bevice Settings

FIG. 4 depicts another detailed view of mobile device 110 according to an
embodiment.  Mobile device 110 includes device user interface {Device UI} 430 and
device storage 470. Device UI 430 shows device settings display 469, screen color 442
setting, and wirefess 440 setting. Each setting, screen color 442 and wireless 440 setting,
refer respectively to corresponding stored settings, stored screen color 435 and wireless
contiguration 443,

As noted in items €2 with the description of FIG. 2 above, device setings are
coutent ftems that store configuration information used by mobile device 110 to configure
different aspects of the device. Screen color 442 for example, 18 a setting value for
mobiie device 110 screen color, as displayed on device Ul 430, The corresponding value
for screen color 442 is stored in device storage 270 as stored screen color 435, Similarly,
stored wireless 445 setting is a setting value for wircless connections on robile device
110, as displayed on device UI 430 as wireless 440 setting.

FIG. 5 depicts another detailed view of DM application 545, DM application 54§
includes screen region 590, screen region 590 having device representation 595, Device
vepresentation 395 iy a graphical representation of mobile device 110, such
representation, in an embodiment being a photorealistic image of mobile device 110,

In keeping with device representation $95 being a realistic depiction of mobile
device 110, device UT representation 531 is a realistic representation of device Ul 430
from FIG. 4,

As described above with FIGs. 2-3, generally speaking, embodimenis described
herein allow a user to use a DM application 545 to manipulate settings of one or more
mobile devices. For exaruple, using DM application 745, stored sereen color 435 can be
modified by the manipulation of screen color 545 and stored wircless 445 seiting can be

modified by manipulating wireless 547.
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Application Shortcuts

FIG. 6 depicts another detailed view of mobile device 110 according to an
emhodiment, Mobile device 110 includes device user interface (device Ul 630 and
device storage 670, Device Ul 630 displays ringtoune icon 640 and application shorteut
638, over wallpaper image 635. Application shorteut 638 refers to application 639 and
ringtone icon 640 refers to stored ringtone 642, both stored {n device storage 670,

As noted with item C3 in the description of FIG. 2 above, application shorteuts are
content iterms that store a reference to an application instalied on mobile device 110, On
mobile device 110, application shorteut 638 can be used o trigger the execution of
application 639, Application 639 {5 also a content item modifiable by an embodiment.
Walipaper image 625 is a visual representation of the background image displayed in
device UI 630, such visnal representation stored as stored wallpaper file 636 in device
storage 670. Ringtone icon 640 is a symbolic depiction of stored ringlone 642 for use by
a mobile device having a ringing function.

FIG. 7 depicts another detalled view of DM application 745, DM apphication 743
includes screen region 790, screen region 790 having device representation 795, Device
representation 795 is a graphical representation of mobile device 110, such representation
in an embodiment, being a photorealistic image of mobile device 110, Device U
representation 731 displays ringtone icon 740 and application shortout 738, over
wallpaper image 735,

In keeping with device representation 795 being a realistic depiction of mobile

evice 116, device U representation 731 is a realistic representation of device UL 620
from FIG. 6.

As described above with FIGs, 2-S, generally speaking, embodiments described
herein allow a user to use a DM application 745 to manipulate content items on mobile
device 110, For exaruple, using DM application 743, stored ringtone 642 can be modified
by the manipulation of ringtone icon 740, a new application 639 can be installed in

device storage 670 and wallpaper image 725 can be changed,
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Network-Based Application Server

FIG. & depicts an example mnetwork application architecture 800 in which
embodiments of the present invention, or portions thereof, may be implemented.
Network application architecture 800 includes the following components: network 101,
server 120 and server storage 170. Server 120 includes content Hem processor 820, user-
interface replicator (Ul replicator) 830 and content verifier 840, Server 120 is coupled to
both network 101 and server storage 170,

As discussed in the embodiment of FIG. 2, Ul synchronizer 250 on mobile deviee
110 sends comprehensive user interface information to server 120, including different
characteristics of the behavior of device Ul 230, Ul synchronizer 250 can send sutficient
information such that behavior of device Ul 230 can be graphically replicated on browser
screen 143,

In an embodiment, Ul replicator 830 receives the Ul information from Ul
synchronizer 250 and sends Ul display information to DM application 145, On DM
application 1453, device representation 115 can be created for user 105 based on the
information sent by Ul replicator 8306, The information gathered and sent by Ul
synchronizer 250 enables a display in DM application 1453 of the content item as it would
appear on a display of the mobile device both before and after a requested modification to
the content Hem is performed.

As also described above with the description of FIG. 2, in an embodiment, to
support DM application 145, content item sender 265 sends content iems to server 120,
In another embodiment, content item sender 265 sends an inventory of content items to
server 120, From server 120, as described in further detall below, the content items and
content item inventory are used in DM application 145, In an embodiment, content item
processor 820 receives the content items and content itern invertories sent by content
item sender 265 and supports the execution of DM application 145, Because server 120
can be lecated in a centralized position vis g vis one or more content item devices and a
user, in an embodiment, content verifler 840 can verify different characteristics of
different content ems.

The following list L1-L4 is intended to be an illustrative, non-limiting list of

different characteristics of content Hems that can be verifisd. In different embodiments,
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characteristics can be pre-determined or configured by a user. Items LI-L4 are as
follows:

L1, Whether the content item has a valid Heense under a digital rights
management (DRM) structure. For example, a song uploaded by a user may not have a
current license. Content verifier 840, in this example, can prevent the song from being
distributed to managed devices. In another embodiment, content verifier 840 can provide
notification to the user about different determined content item characteristics.  For
example, in the missing license example above, the user can be notified about the fack of
current license.

1.7, Whether a coutent item is compatible with a managed device.  As
described further below with the description of FIG. 10, content ilewn modifications,
additions and deletions can be distributed to multiple types of devices. A wireless setting,
for example, changed on a wircless device can be blocked by conient verifier 840 from
being distributed to a set-top box. Another example of this includes the verification that a
target device has the required video and audio decoders to process compressed video and
audio files.,

13, Whether a compressed media content item has a sufficient bit rate to
maintain a playback quality level. This is an example of a potentially user-defined
verification characteristic. Because of audio quelity requirements, for example, a user
can specify that all audio files on managed devices have at least a 128 kbps bit rate.

4. Different devices can have different specialized capabilities, for exampie a
telephonic device can have capabilities with respect o playing polvphonic ring tones,
while a laptop computer using a telephonic application may not have the capability.
Content verifier 840 can be configured to determine whether a device can use a confent
item before the content item is sent to the device.

As would be appreciated by one having skill in the relevani art(s), given the
description herein, items L1-L4 above illustrate that a variety of different verification

characteristics can be used by content verifier 840, according to embodiments.

Adding Coatent ftems

FiG. 9 depicts an example network application architecture 900 in which

embodiments of the present invention, or portions thereof, may be implemented.
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Network application architecture 900 includes the following components: network 101,
client computer 920, input/outpwt component (/O component} 920, camera 930 and
compact disk 2635, Client computer 920 includes web browser 940 and storage 970, Web
browser 940 includes DM application 945, such DM application 943 having a user
interface that depicts device representation 915 and song icon 962. Song tcon 962 refers
to song 960 stored on compact disk 963,

{8091 As discussed above with FIGs. 1-8, according to an embodiment, DM application
945 provides a graphical depiction 915 the mobile device 110 to the user, and
manipulation of this device representation 915 can result in a request 1o modify a
corresponding content ftem on mobile device 110

{0921 According to an embodiraent, DM application is also configured to receive
content items and transfer these to mobile device 110, For example, compact disk 965
has one or more songs (content items), and VO component 920 can manage the retrieval
and conversion of these songs into an electronic format usable by mobile device 110, A
user working with IIM application 945 sees file source 942 and mampudates it as a
graphical represemtation of corapact disk 965. The content item manipulation functions
described above are desceribed with FIG. 2-9

[6093] In an embodiment, to enable the addition of song 960 to mohile device 1 10, server
120 receives a content inventory from mobile device 110 and uses this information to
generate device representation 915 in DM application 945, User 105 can use the
graphical manipulation approaches described with FIG. 3 above to request the addition of
song 960 (via song icon 962) to mobile device 110 (via device representation 9151 As
would be appreciated by one having skill in the relevant ari(s), given the description
herein, a variety of different content items, content item sources may be used by different
embodiments to select content items for addition.

[6054] Once content item song 960 has been requested for addition, song 960 can be
uploaded from client computer to server 120 and transferred o mobile device 110, As
would be appreciated by one having skill in the relevant art{s}, given the description
herein, content tems can come from a varlety of sources, for example, server 120, a
conneeted server configured to store content items {content server 130}, client computer
920, a device connected to client computer 920 (camera 930) and from another device

- managed by embodiments {as discussed with the description of FIG. 10 below).
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Mudtiple Device Management
[B895] FIG. 10 depicts an example network application architecture 1000 in which

embodiments of the present invention, or portions thereof, way be implemented,
Network application architecture 1000 includes network 101, server 120, and wireless
transceiver 160, Mobile devices 1010A-B are depicted linked by respective wircless
signals 1050A-B 1o wireless transceiver 160, server 120 has server storage 170,

[B096] FIG. 10 depicts a variety of devices with the capacity to store and display content
items, both mobile (mobile devices 1010A-B, tablet computer 1063 and netbook 166}
and non-mobile (set-top box 1060 and television 10353 Tablet computer 1065 and
nethosk 1066 is wirclessly coupled to network 101 via short-range wireless network
recetver 1020,

[8697] As used hercin, set-top hox (STB) 1060, also known as a set-top unit (8TU},
typically refers to a device that connects to a television/video display and an external
source of signal, tarning the signal into content which can then be siores and displayed,
for example set-top box 1060 receiving a signal from network 101 and displaying content
on video display 1030, An example embodiment of set-top box 1060 13 the GUOGLE TV
component offered by Google Ine., of Mountain View, CA.

6098} In different embodiments, the approaches to modifying, adding and removing
content items on devices can be used to manage content iterns across multiple devices in
an integrated fashion. lu an example, user 105 desires to wodify a content em on
multiple mobile devices and non-roobile devices using a single integrated approach.
Using the approach described with the description of FiGs. 2-3, M application 145, user
105 can modify playlist 235 on mobile device 1010A, then have this request for
modification propagated to tablet computer 10635, netbook 1066, STB 1060, television
1035 and other similar content item devices.

10059 It should be appreciated that different embodiments can add and remove content
items from associated devices using a variety of different approaches. Approaches used
by embodiments include @ conmtent Hem synchwonization approach, where adding,
modifying or removing content items on one device automatically leads to the same result
on a related device, For example, adding a content ltem to netbook 1066 can be

synchronized with mobile device 10104 via server 120 and approaches described herein.
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Device settings, as discussed with the description of FIG. 4, can also by synchronized
across coupled devices in this way.

{80160} As would be appreciated by one having skill in the relevant art{s), given the
description herein, different content items can have different configurations based on the
type of content device upon which they are used. For example, an encoded music file
{e.z., MP3 encoded audio) can have different bit rate configuratiouns based on the amourt
of storage avatlable on a device.

{00161} In an example, using processes described FIG. 9 above, a user adds a song to both
mobile device 1010A and tablet computer 1065, In an embodiment, DM application 145
can be counfigured to send a different version of the added song to mobile device 1010A
and tablet computer 1065 based on the characteristics of the devices. In this example,
because of the smaller amount of storage available on mobile device 1010A as compared
to tablet computer 1065, a lower bit rate version of the song is sent to the former. In
another embodiment, DM application 145 automatically meodifies added content Hems
based on different characteristics of receiving devices. One having skill in the relevant
art{s), given the description herein, would appreciate a variety of different changes that
can be made to requests for modification and to content items based on the type and
characteristics of different receiving devices.

60162} As noted above, configuration settings can also be applied to coupled devices
using an embodiment. As with the different versions of content Herns sent to different
types of devices described above, configuration settings can also be modified before
being sent out to different types of devices. For example, an embodiment can be
configured such that configuration changes to tablet computer 1065 are sent and
implemented at mobile device 1010A. I, for example, a user selects a background color
on tablet computer 1065 that does not exist on mobile device 1010A, a similar
background color can be selected and sent to mobile device 10T0A.

{66103} In an example that combines both configuration synchronization and content item
synchronization across multiple devices, a user may be attending a concert by a particular
band and multiple types of related content jtems can be sent to connected devices. Using
an embodiment, music from the band {(encoded with appropriate bit-rates) can be added to
multiple connected devices, e.g., mobile devices 1310A-B, set-top box 1060 and netbook

1066. In addition, the wallpaper configuration of these devices can also be changed to
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present graphics related to the band. On selected devices, e.g., telephonic devices 1010A-

R, a ringtone configuration can also be changed.

Method 1106

00164} FIG. 11 illustrates a more detailed view of how embodiments described herein
may interact with other aspects. In this example, a method of changing, with a network-~
based application, a content item on a device is shown. Initially, as shown in stage 1102
in FIG. 11, over a nctwork, a content item is received at a server from the device, For
example, in an embodiment, a content item, for example playlist 235 from FIG. 2, is
received from a device, for example mobile device 110 from FIG. 1, at a server, for
example server 120 from FIG. 1, over a network, for example, network 101 from FHG. 1.

{60105] At stage 1104, the content item is sent o a client computer, and on the client
compnier the content item is preseuted to a user with the network-based application by
displaying a graphical depiction of the device, the graphical depiction showing the
content item as it would appear on a display of the device. For example, n an
embodiment, the cordent itern, for example playlist 235, is sent to a client computer, for
example client corputer 180 from FIG. 1, and the content item is presented to a user, for
example user 105, using a network-based application, for example DM application 345 by
displaying a graphical depiction of the device, for example the device representation 395,
the graphical depiction showing the content jtem as it would appear on a display of the
devige, for example song reference 332A in device UT representation 331, As a further
example, playlist 235 can be displayed in way similar to ifs presentation on mobile device
110, using a graphical representation, for example device representation 115 from FIG. i.

180166] At stage 1106, a request for a modification of the content item is received from the
client computer using the network-based application. For example, in an embodiment. a
request to modify a content item, for example a request (o remove a song 332A from

&~
-

playlist 335, is received from the client computer using the network-based application, for
example client computer 180 using DM application 145,

601671 At stage 1110, the request for the modification is sent to the mobile device over
the network. For example, in an embodiment, the above-noted request for modification,

the request to remove a song 332A from playlist 335, is sent to the device, for example
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mobile device 110, At mobile device 110, the request for modification is received by
content item modifier 260, and the corresponding, stored playlist 271, has corresponding

song 272A removed. After stage 1110, method 1100 ends at 1112,

Example Compater System Fmplementation

{00108} FIG. 12 llustrates an example computer system 1200 in which embodiments of
the present invention, or portions thereof, may be fmplemented. For example, portions of
systems or methods illustrated in FIGs. 111 may be implemented in computer system
1200 wsing hardware, software, firmware, tangible computer readable media having
instructions stored thereon, or a combination thereof and may be implemented in one or
more compuier systems or other processing systems,  Hardware, software or any
combination of such may embody any of the modules/components in FIGs. 1-10 and any
stage in FIG. 11, Mobile device 110, server 120, content scrver 130, client computer 180,
tablel computer 1063, netbook 1066 can also be implemented baving components of
computer system 1200,

{33169 It programmable logic is used, such logic may execute on a comumercially
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 practiced with
various computer system and computer-implemented device conifigurations, including
smartphones, cell phones, mobile phones, tablet PCs, multi-core multiprocessor systems,
minicomputers, mainframe computers, computer linked or clustered with distributed
functions, as well as pervasive or miniature computers that may be embedded into
virtually any device,

198119} For instance, ai least one processor device and a memory may be used io
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 OF MO processor 'cores.’

{B0111} Various embodiments of the invention are described in terms of this example
computer systemn 1200, After reading this description, it will becorne apparent to a persen
skilled in the relevant art how to implement the invention using other computer systems

and/or computer architectures.  Althongh operations may be described as a sequential
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process, some of the operations may in fact be performed in parallel, concurrently, and/or
in a distributed environment, and with program code stored locally or remotely Tor access
by single or multi-processor machines. In addition, in some embodiments the order of
operations may be rearranged withowt departing from the spirit of the disclosed subject
matier,

190112} Processor device 1204 may be a special purpose or a general purpose processor
device. As will be appreciated by persons skilled in the relevant art, processor device
1204 may also be a single processor in a multi-core/multiprocessor system, such systers
operating alone. or in a cluster of computing devices operating in a cluster or server farm.
Processor device 1204 is connected to a communication infrastructure 1206, for exanple,
a bus, message quene, network or multi-core message-passing scheme.

881134 Computer systern 1200 also includes a main memory 1208, for example, random
access memory (RAM), and may also include a secondary memory 1210, Secondary
memory 1210 may include, for example, a hard disk drive 1212, removable storage drive
1214 and solid state drive 1216, Removable storage drive 1214 may include a floppy
disk drive, a magnetic tape drive, an optical disk drive, a flash memory, or the like. The
removable storage drive 1214 reads from and/or writes to a removable storage unit 1218
in a well known manner. Removable storage unit 1218 may include a floppy disk,
magnetic tape, optical disk, ete. which is read by and written to by removable storage
drive 1214. As will be appreciated by persons skilled in the relevant art, removable
storage unit 1218 includes a computer usable storage medium having stored therein
computer software and/or data.

0114} In alternative hmplementations, secondary memory 1210 may include other similar
means for allowing computer programs or other Instructions (o be loaded into computer
system 1200. Such means may include, for example, a removable storage unit 1222 and
an interface 1220. Fxamples of such means may include a progrars 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
1222 and interfaces 1220 which allow software and data to be transferred from the
removable storage unit 1222 fo computer systern 1200,

[B6115] Computer system 1200 may also include a communications imterface 1224

Communications interface 1224 allows software and data to be transferred between



WO 2012/135489 PCT/US2012/031196
222 -

computer system 1200 and external devices, Commupications imterface 1724 may
incliude a modern, a network interface (such as an Hthernet card), & communications pori,
a PCMCIA slot and card, or the like. Software and data transferred via communications
interface 1224 may be in electronic, electromagnetic, optical, or other forms capable of
being received by comumunications interface 1224, This data may be provided to
conynunications interface 1224 via a communications path 1226, Communications path
1226 carries the data and may be implemented using wire or cable, fiber optics, a phone
line, a cellular phone link, an RF link or other communications channels,

{86116} n this document, the terms “computer program mediun” and “coraputer usable
mediwn” are used to generally refer to media such as removable storage unit 121§,
removable storage unit 1222, and & hard disk installed in hard disk drive 1212, Computer
program medium and computer usable medinm may also refer to memories, such as main
memory 1208 and secondary memory 1210, which may be memory semiconductors (e.g.,
DRAMs, ete.).

{8017 Compuier programs (also called computer control logic) may be stored in main
memory 1208 and/or secondary memory 1210, Computer programs may also be received
via communications interface 1224, Such computer programs, when executed, enable
comparter system 1200 to implement the present invention as discussed herein.  In
particular, the computer programs, when executed, enable processor device 1204 to
iroplement the processes of the present invention, such as the stages in the method
itustrated by flowchart 1100 of FIG, 11 discussed above. Accordingly, such computer
programs represent controllers of the computer system 1200, Where the inverdion 13
implemented using software, the sofiware may be stored in & computer program product
and loaded into computer system 1200 using removable storage drive 1214, interface
1220, hard disk drive 1212 or communications interface 1224,

180118} Embodiments of the nvention also may be directed to computer program products
comprising software stored on any computer useable medium.  Such software, when
executed in one or more data processing devices, causes a data processing device(s) to
operate as described herein. Embodiments of the invention employ any computer useable
ot readable mediom. Fxamples of computer useable medinms inchude, but are not limited

to, primary storage devices {e.g.. any type of random access memory), seeondary storage
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devices (e, hard drives, floppy disks, CD ROMS, ZIP disks, tapes, magnetic storage

devices, and optical storage devices, MEMS, nanotechnological storage device, ot¢.).

Conclusion

{60119 Embodiments described herein relate to the manipulation of device content using
4 network based application. The summary and abstract sections may set forth one or
more but not all exemplary embodiments of the present invention as contemplated by the
inventors, and thas, are not intended to limit the present invention and the claims in any
WaY.

(001268 The embodiments herein have been described above with the aid of functional
building blocks ilustrating the jmplementation of specified functions and relationships
thereof, The boundaries of these functional building blocks bave been arbitranily defived
herein for the converience of the description. Alternate boundaries may be defined so
long as the specified functions and relationships thereof are appropriately performed.

{66121} The foregoing description of the specific embodiments will so fully veveal the
general nature of the lnvention that others may, by applving knowledge within the skall of
the art, readily modify and/or adapt for various applications such specific embodiments,
without undue experimentation, without departing from the general concept of the present
invention. Therefore, such adaptations and modifications are intended to be within the
meaning and range of equivalents of the disclosed embodiments, based on the teaching
and gsuidance presented herein. 1 is 1o be understood that the phraseology or terminology
herein is for the purpose of description and not of limitation, such that the terminology of
phraseology of the present specification is to be interpreted by the skilled artisan in light
of the teachings and guidance.

LR The breadth and scope of the present invention should not be limited by any of the
ahove-described sxemplary embodiments, but should be defined only in accordance with

the claims and their equivalents,
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WHAT IS5 CLAIMED I8:
1. A method of modifving, with a network-based application, a content item

on a mobile device, comprising:

receiving over a network, at a server, information describing the content item from

the mobile device;

sending the information describing the content ilem to a client computer, wherein

ou the client computer the information is presented to a user with the network-based

application by displaying a graphical depiction of the mobile device, the graphical

depiction showing the content item as it would appear on a display of the mobile device:

recetving a request for a modification of the content lem frovn the client computer

using the network-hased application: and
fed

sending the reguest for the medification to the meobile device over the network,

)

2. The method of claim 1, whereln sending wformation describing the

content item comprises sending the information 1o a client cormputer, wherein on the

client computer the graphical depiction shows the content itemn as 1t would appear on a

display of the mobile device before the requested modification is performed.

3. The method of claim 1, wherein sending information describing the

content fem comprises sending the information o a client cormpater, wherein on the

chient computer the graphical depiction shows the content ftem as it would appear on a

display of the mobile device afer the reguested wodification is performed.

4. The method of claim 3, wherein the request for a modification to the

content item from the user comprises enabling the user to request a modification by

manipulating the content Htem shown on the graphical depiction of the mobile device in

the networked application.

shown on the graphical depiction is performed using at least one of the steps of!

5. The method of claim 4, whereln the manipulating of the content item
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using a pointer to manipulate a graphical depiction of a physical control
found on the mobile device,

using a pointer to perform gestures on the physical depiction of the mobile
device user interface,

using a pointer to manipulate the graphical depiction of the mobile device
in a simulated three dimensional display,

using a pointer to cause the graphical depiction of the mobile device to be
graphically linked to a graphical depiction of a connector, cable or dock,

using a pointer 10 manipulate a graphical depiction of a hinged portion of
the mobile device,

using a pointer to manipulate a graphical depiction of a sliding portion of
the mobile device, and

using a pointer to type on a graphical depiction of a keyboard found on the

mobile device.

6. The method of claim 1, wherein receiving over a network, at g server, the
coutent item from the mobile device comprises receiving the content item from a mobile

phone, a tablet computer or a netbook computer.
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7. The method of claim 1, wherein the receiving over a network, at a SETVER,

information  describing the content item comprises recciving  information
describing:
a playhisi,
an inventory of a folder,
a mobile device setiing,
a wallpaper file,
an aundio file,
a picture file,
a device setting,
a video file,
an application shoricut or

an application setting.

& The method of claim 1, wherein sending information deseribing the
content itom o a client computer, where the information is presented with the netwark-
based application, comprises presenting the information on the client compuier using a

web browser.
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9. A device manipulator, comprising:

an information receiver configured to recelve information describing a content
ttern from a device;

a user imterface (UTy synchronizer configured {o receive a Ul signal from the
device, wherein the signal corresponds to the state of the Ul on the device

a network gpplication configured 1o generate a graphical depiction of the Ul of the
device at a client computer, the graphical depiction showing a content lem as it would
appear on the Ul of the device;

4 modification recciver configured to receive a request o modify the content item
from the client computer;

a modification signal generator configured to generate a modification signal to
send to the device based on the request; and

a modification sender configured to send the modification sigoal to the device.

10, The device manipulator of claim 9, wherein the graphical depiction shows
the content item as it would appear on a display of the device before the requested

modification is performed.

11, The device manipulator of claim 9, wherein the graphical depiction shows
the content item as 1 would appear on a display of the device after the requested

maodification s performed.

12, The device manipulator of claiw 9, wherein the request for a modification
is generated by manipulating the content item shown on the graphical depiction of the

device in the networked application.
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13 The methad of claim 4, wherein the manipulating of the content item
shown on the graphical depiction is performed using at least one of the steps oft

using & pointer 1o manipulate 2 graphicsl depiction of a physical conirol
found on the device,

asing a pointer 1o perform gestures on the physical depiction of the device
pser interface,

using & pointer to manipulate the graphical depiction of the device i a
simulated three dimensional display,

using 4 pointer to cause the graphical depiction of the device 1o be
graphically linked to a graphical depiction of a connector, cable or dock,

using a pointer to manipulate a graphical depiction of a hinged portion of
the device,

using a pointer to manipulate a graphical depiction of a sliding portion of
the device, and

asing a pointer to Lype on a graphical depiction of a keyboard found on the

device.

14, The method of claim 1, wherein receiving over a network, at a server, the
contert item {rom the device comprises receiving the content tem from a mobile phone, g

tablet computer or a netbook computer,
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15, The method of claim 1, wherein the recelving over a network, at a server,
information describing the content ftem comprises receiving  information
describing:

a playlist,

an inventory of a folder,

a mobile device seiting,

a wallpaper file,

an audio file,

a picture file,

a device setting,

a video file,

an application shorteut or

an application setiing.

16, The method of claim 1, wherein sending information describing the
comtent ilem 1o a client computer, where the information is presented with the network-
hased application, comprises presenting the information on the client computer using a

web browser.

17. A computer-readeble mediun having computer-executable instructions
stored thereon that, when executed by a computing device, cause the computing device o
perform a method of modifying, with a network-based application, a content ltem on a
device, the method comprising:

receiving over a network, at a server, the content item from the deviee;

sending the content item to a client computer, wherein on the client computer the
content tiem is prescited to a user with the network-based application;

receiving a request for a modification of the content Hem from the client computer
using the network-based application; and

sending the request for the modification to the device over the network.
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18, A method of modifying, with a network-based application, an inventory of
content tems on a mohile device, compriswg:

receiving over a network, at a server, information describing the inventory of
content items from the mobile device;

sending the information describing the inventory of coment Hems to a client
computer, wherein on the client computer the information is presented to a user with the
network-based application by displaying a graphical depiction of the mobile device, the
graphical depiction showing the inventory of content items as i would appear on a
display of the mobile device;

recetving a request for a modification of the inventory of content items from the
client computer using the network-based application; and

sending the request for the modification to the mobile device over the network.

18, The method of claim 18, wherein the receiving over a network, at a server,
information  describing  inventory of content iems comprises receiving
information describing one or more oft

a playlist of audio files,

an inventory of a folder,

a set of wallpaper files, and

a playlist of video files.
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20. A method of automatically adding a media content item related to another
media content item to a mobile device comprising:
transferring a first media content item to the mobile device;
automatically selecting a second media content item related to the first media
content item, wherein the first media content item is one of:
a wallpaper file,
an audio file,
a picture file, and
a video file; and
automatically transferring the second media content item to the mobile device,
wherein the second media content item is different from the first content item and one of:
a wallpaper file,
an audio file,
a picture file, and

a video file.

21. The method of claim 20, wherein:

transferring a first content item to the device comprises transferring an audio file
to a mobile device,

automatically selecting a second content item related to the first content item
comprises automatically selecting a mobile device wallpaper related to the audio file to

the mobile device, and
the method further comprises modifying a setting on the mobile device to display

the mobile device wallpaper on the mobile device.

22. The method of claim 20, wherein:

transferring a first content item to the mobile device comprises transferring an
audio file to a mobile device,

automatically selecting a second content item related to the first content item
comprises automatically selecting a mobile device ringtone related to the audio file to the

mobile device, and
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the method further comprises modifving a setting on the mobile device to use the

maobile device ringtone on the mobile device,

23, The method of claim 20, further comprising:

transferring the second content item to a second device.

24, The method of claim 24, wherein transferring the second content ttem to a

second device comprises sending the second content em to a set-top box.

25. A method of modifying a setting of a mobile device with a network-based
application, Comprising:
receiving over a network, at a server, information describing the setting of the
1obile device from the mobile device, wherein the setting includes at least one of:
screen color,
wireless connection information,
screen wallpaper,
ringtong;
sending the information describing the seiting of the mobile device to a clhient
computer, wherein on the client computer the information is presented to a user with the
network-based application by displaying a graphical depiction of the mobile device, the
graphical depiction showing the setting of the mobile device as it would appear on a
display of the mobile device;
receiving a request for a modification of the setting of the mobile device from the
client compulter using the network-based application; and

sending the request for the modification 1o the mobile device over the network.
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