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USER INTERFACE DELEGATION TO A DELEGATED DEVICE

BACKGROUND

[0001] The following description is provided to assist the understanding

of the reader. None of the information provided or references cited is admitted to be

prior art.

[0002] Today, users consume and create content using multiple

devices. For example, users may read emails, watch videos, and edit documents on

mobile phones, tablets, laptops, and desktop computers. The form factors of the

devices, however, make some devices more suitable than others for carrying out

certain tasks. For example, a user may read a document on a mobile device but

prefer to edit the document on a larger screen.

[0003] Existing methods for transitioning from a first device to a second

device may be complex. For example, a user may be required to make a document

available on the second device. In one example, if a user wishes to access an email

on a second device, the user may be required to log into the email account

associated with the email on the second device before accessing the email on the

second device.

SUMMARY

[0004] According to some examples, the present technology provides

an illustrative delegating device. The delegating device includes a user interface

configured to receive an input and a transceiver configured to send and receive data.

The delegating device further includes a memory configured to store computer-

executable instructions and a processor configured to execute the computer-

executable instructions to perform various operations. Such operations include

receiving a request to delegate a user interface related task to a delegated

computing device, and causing the transceiver to send a delegation command to the

delegated computing device to establish a delegation session on the delegated



computing device. The delegation command requests establishment of a delegated

user interface to facilitate performance of the user interface related task on the

delegated computing device, and the delegated user interface is substantially similar

to the user interface of the delegating device. The operations further include

exchanging data associated with the user interface-related task with the delegated

computing device.

[0005] According to some examples, the present technology also

provides an illustrative delegated device. The delegated device includes a user

interface configured to receive a user input and a transceiver configured to send and

receive data. The delegated device also includes a memory configured to store

computer-executable instructions and a processor configured to execute the

computer-executable instructions. Execution of the computer-executable

instructions causes the delegated device to perform operations including receiving a

delegation command from a delegating computing device to establish a delegation

session, wherein the delegation command requests establishment of a user interface

related task on the delegated device, and wherein the user interface related task was

initiated at the delegating computing device. Execution of the computer-executable

instructions also causes the delegated device to exchange data associated with the

user interface-related task with the delegated computing device.

[0006] According to some examples, the present technology provides

an illustrative method for delegating user interface related tasks. The method

includes receiving a request to delegate a user interface related task to a delegated

computing device. The method also includes causing the transceiver of the

delegating device to send a delegation command to the delegated computing device

to establish a delegation session on the delegated computing device. The

delegation command requests establishment of a delegated user interface to

facilitate performance of the user interface related task on the delegated computing

device, and the delegated user interface is substantially similar to the user interface

of the delegating device. The method further includes exchanging data associated

with the user interface-related task with the delegated computing device.



[0007] According to some examples, the present technology further

provides another illustrative method for delegating user interface related tasks. The

method includes receiving, at a delegated computing device, a delegation command

from a delegating computing device to establish a delegation session. The

delegation command requests establishment of a user interface related task on the

delegated computing device, and the user interface related task was initiated at the

delegating computing device. The method further includes exchanging, by the

delegated computing device, data associated with the user interface-related task

with the delegated computing device, and automatically updating, by the delegated

computing device, the delegating computing device with actions performed at the

delegated computing device corresponding to the user interface related task.

[0008] The preceding summary is illustrative only and is not intended to

be in any way limiting. In addition to the illustrative aspects, embodiments, and

features described above, further aspects, embodiments, and features will become

apparent by reference to the drawings and the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The foregoing and other features of the present disclosure will

become more fully apparent from the following description and appended claims,

taken in conjunction with the accompanying drawings. Understanding that these

drawings depict only several embodiments in accordance with the disclosure and

are, therefore, not to be considered limiting of its scope, the disclosure will be

described with additional specificity and detail through use of the accompanying

drawings.

[0010] Fig. 1 depicts a device having a delegating manager in

accordance with an illustrative embodiment.

[001 1] Fig. 2 depicts a system where user interface-related task

delegation may be implemented in accordance with an illustrative embodiment.



[0012] Fig. 3 depicts a flow diagram of a process for delegating a user

interface-related task to a delegated device in accordance with an illustrative

embodiment.

[0013] Fig. 4 depicts a flow diagram of a process for establishing and

closing a session between a delegated device and a delegating device in accordance

with an illustrative embodiment.

[0014] Fig. 5 depicts a block diagram of a computer system, which may

be used to delegate a user interface-related task in accordance with an illustrative

embodiment.

DETAILED DESCRIPTION

[0015] In the following detailed description, reference is made to the

accompanying drawings, which form a part hereof. In the drawings, similar symbols

typically identify similar components, unless context dictates otherwise. The

illustrative embodiments described in the detailed description, drawings, and claims

are not meant to be limiting. Other embodiments may be utilized, and other changes

may be made, without departing from the spirit or scope of the subject matter

presented here. It will be readily understood that the aspects of the present

disclosure, as generally described herein, and illustrated in the figures, may be

arranged, substituted, combined, and designed in a wide variety of different

configurations, all of which are explicitly contemplated and make part of this

disclosure.

[0016] Described herein are technologies, including illustrative systems

and methods for implementing a delegation of a user interface-related task from an

initiating device ("the delegating device") to another device ("the delegated device").

In one embodiment, user interface-related tasks include tasks that require user

attendance or attention to be performed successfully. Examples of such user

attendance or attention may include viewing a display, viewing a web page, listening

to streamed audio. Additional examples of user attendance or attention include

manipulation of a user interface which by way of example may include scrolling a



screen, pausing or playing an audio or video stream, editing a file, selecting objects

from a menu, selecting buttons on an interface, speaking to a device, or any other

suitable user interface manipulation actions. In one embodiment, delegation of the

user interface-related task involves delegation of a user interface from the delegating

device to the delegated device. In another embodiment, a delegated device may use

a pre-existing user interface to enable performance of the user interface-related task.

[0017] In a further embodiment, a user interface-related task may be

delegated to the delegated device such that no further actions are required by the

delegating device for performance of the user interface-related task. An example of

such a user interface-related task may include transferring the display/viewing of a

video stream from the delegating device to the delegated device. In still a further

embodiment, a delegated device may manage a user interface associated with the

user interface-related task and after completion of the user interface-related task may

send appropriate documents and/or instructions back to the delegating device. For

example, the user interface-related task may involve editing a file, and the delegated

device may control such editing. After completion of the editing, the delegated

device may transfer the edited file back to the delegating device.

[0018] In still another embodiment, delegation of the user interface-

related task may involve delegation of at least a portion of a user interface

associated with the user interface-related task such that a portion of the user

interface-related task is performed on the delegated device while another portion of

the user interface-related task continues to be performed by the delegating device.

For example, a smartphone (i.e., the delegating device) may delegate text entry to a

personal computer (i.e., the delegated device) having a full keyboard while retaining

the display functions and/or the actual file modification functions on the smartphone.

According to such an embodiment, the text entry selections from the personal

computer may be transferred to the smartphone, which processes the text entry

selections and displays the modifications to the file to the user.

[0019] The delegating and delegated devices may communicate with

each other using existing communication technologies including, but not limited to,



Bluetooth, Infrared Data Association ("IRDA"), Near Field Communication ("NFC"),

Local Area Networks ("LAN"), Wi-Fi, Wide Area Networks ("WAN"), etc. Additionally,

the delegating and delegated devices may communicate using a web-based

delegation connection server. User interfaces and/or user interface-related tasks

may be sent over established delegation sessions between the delegating device

and the delegated device. Delegation of a user interface-related task may include

delegation of a specific task (e.g., rendering of a video, editing a document, editing or

presenting data objects, editing email, opening a new file or webpage, etc.). In

addition, delegation of the user interface-relate task may include communication to

the delegated device of data objects, a customized toolbar or interface for a user

interface-related task, and configuration settings for a user interface-related task.

[0020] Delegating a user interface-related task allows a user to initiate

the user interface-related task on the delegating device and continue execution of the

user interface-related task on the delegated device. In one embodiment, delegation

of a user interface-related task may include delegation of a user interface associated

with the user interface-related task. For example, a user may initially access an

email on a smart phone, delegate the email user interface to a tablet, and continue

reading or responding to the email on the tablet. In another example, a streaming

video may initially be accessed using a desktop computer. A video playback user

interface and a task of rendering the video may be delegated to a tablet, such that

the user may continue to view the video on the tablet. In another example, the user

may delegate only a user interface associated with controls for the video playback

(i.e., a video playback control user interface) to the tablet. In this way, the user may

control playback via the video playback control user interface on the table while

continuing to watch the video on the desktop computer. In yet another example, a

user may receive a text message on a smart phone. The user may delegate a user

interface-related task associated with responding to the text message to a laptop,

such that the user may respond to the text message using the keyboard of the

laptop. This delegation may include the delegation of a user interface usable for

responding to the text message.



[0021] Fig. 1 depicts a device having a delegating manager in

accordance with an illustrative embodiment. As depicted in Fig. 1, a device 102

includes a software stack having an application layer 104, a device drivers and

services layer 106, an operating system ("OS") kernel layer 108, and a hardware

layer 110 .

[0022] The application layer 104 may include a number of applications

that may be run on the device. For example, a user may access applications 112

and 114 on the device 102. The applications may include, but are not limited to, an

email application, a video playback application, a music player application, etc.

[0023] The device drivers and services layer 106 allows access to

hardware and service components by the application layer 104. In one embodiment,

one such service may be the delegation manager software ("DLGM") 116 . The

delegation manager software 116 may receive user interface-related task delegation

requests from the application layer 104. The DLGM 116 may be configured to initiate

a point-to-point session between the delegating device and the delegated device.

The DLGM 116 includes a delegation server 118 and a delegation client 120. When

the device 102 is the delegating device in a session, the DLGM 116 may be

configured to create a delegation client 120. When the device 102 is the delegated

device in a session, the DLGM 116 may be configured to create a delegation server

118 . As discussed in greater detail below, the delegation client 120 of the delegating

device communicates with the delegation server 118 of the delegated device.

[0024] In a further embodiment, the device 102 may serve as a

delegating device and a delegated device at different times or at the same time.

Thus, the DLGM 116 may create a multiple number of delegation clients 120 and a

multiple number of delegation servers 118. For example, a device 102 may delegate

a user interface-related task associated with application 112 to a first delegated

device and a user interface-related task associated with application 114 to a second

delegated device. Thus, the device 102 may create two delegation clients 120, such

that one is connected to the delegation server 118 of the first delegated device (e.g.,

the device that is delegated the user interface-related task associated with



application 112) and the second delegation client is connected to the delegation

server 118 of the second delegated device (e.g., the device that is delegated the

user interface-related task associated with application 114). Additionally, the device

102 may also be delegated a user interface-related task from a second delegating

device. Therefore, the device 102 may also create a delegation server 118 to

receive requests from the second delegating device.

[0025] The OS kernel layer 108 may serve as an abstraction layer

allowing access to hardware components. In one embodiment, the OS kernel layer

108 may be configured to allow the applications layer 104 and the device drivers and

services layer 106 to run on device 102 with different components without the need

to be re-coded. Thus, an application may be programmed once to run on an

operating system and deployed on multiple devices 102 that run the same OS kernel

108 but have different hardware components.

[0026] The hardware layer 110 may include the hardware components

of the device 102. These components may include network communication devices,

output and input devices such as, but not limited to, monitors, keyboards, touch

screens, etc. In one embodiment, the applications layer 104 and the device drivers

and services layer 106 may access hardware components by interacting with the OS

kernel layer 108. Thus, for example, the DLGM 116 may establish a connection with

the DLGM of a second device over a network communications device that is part of

the hardware layer 110 of the device 102.

[0027] Fig. 2 depicts a system 200 where user interface-related task

delegation may be implemented in accordance with an illustrative embodiment.

Delegating device 202A and delegated device 202B may include a delegation

manager 206A and a delegation manager 206B, respectively. In one embodiment,

an application 204A may request that a user interface-related task be delegated to

another device. A delegated device 202B may be selected in one of several ways,

including, but not limited to, searching for the delegated device 202B on a web-based

delegation connection server, searching previously selected devices, and

broadcasting a request over a personal area network. For example, the application



204A may search a web-based delegation connection server for a device to delegate

the user interface-related task. If the delegating device 202A and the delegated

device 202B have not been previously paired, the devices may authenticate each

other, as described below. In another embodiment, the devices 202A and 202B may

be required to pair each time a delegation request is initiated. One skilled in the art

will understand that a number of security and authentication frameworks may be

employed when pairing the devices. The user interface-related task delegation

request and the delegated device 202B selection may be sent to the DLGM 206A.

[0028] The DLGM 206A may receive a request from an application

204A to delegate the user interface-related task to a delegated device 202B. In one

embodiment, the DLGM 206A may send a delegation command to the DLGM 206B

of the delegated device 202B. The delegated device 202B may create a delegation

server 208B and send an acknowledgment to the delegating device 202A. The

DLGM 206A may create a delegation client 2 1OA and initiate a session with the

delegation server 208B of delegation manager 206B of delegated device 202B.

Once the session between the devices has been created, the user interface-related

task may be sent to the delegated device 202B over the session. The session may

be closed by either device.

[0029] Each device may be setup as a delegating device, a delegated

device, or both. In one embodiment, the system may be symmetric in that both the

delegating device 202A and the delegated device 202B may be capable of acting as

both a delegating and a delegated device. Optionally, one or both of the delegating

device 202A and the delegated device 202B may be both a delegating device and a

delegated device simultaneously. Continuing the example above, the delegated

device 202B may send a user interface-related task delegation request to delegating

device 202A. Because the devices are already paired, delegating device 202A may

start a delegation server 208A and the delegated device 202B may start a delegation

client 2 10B. Thus, devices 202A and 202B may send and receive user interface-

related task delegation requests 2 12, 214 at the same time.



[0030] Establishing A Delegated User Interface

[0031] Fig. 3 depicts a flow diagram of a process for delegating a user

interface-related task to a delegated device in accordance with an illustrative

embodiment. Additional, fewer, or different operations may be performed, depending

on the embodiment. A method 300 may be implemented on a computing device. In

one embodiment, the method 300 is encoded on a computer readable medium that

contains instructions that, when executed by a computing device, cause the

computing device to perform operations of the method 300.

[0032] In one embodiment of the method 300, as described below, the

delegating device receives a user interface-related task delegation request from an

application 204A on a delegating device 202A. The delegating device sends a

delegation command to the delegated device 202B. The delegated device 202B

receives the delegation command, extracts user interface-related task information

from the delegation command, and establishes the delegation session based on the

delegation command and the extracted user interface-related task information. The

delegated device sends a confirmation to the delegating device. Once the

connection is set up, the delegating device and the delegated device may exchange

data related to the user interface-related task using the connection established

between the respective DLGMs on each device.

[0033] In an operation 302, the delegation manager 206A of the

delegating device 202A receives a request to delegate a user interface-related task

to a delegated device 202B. In one embodiment, a user may select a user interface

component to indicate that an application 204A on the delegating device 202A may

send a request to the DLGM 206A. For example, the application may present a user

interface element to a user via a graphical display. The user interface element may

include, but is not limited to, a button, a link, a key combination, or a gesture (e.g.,

swiping diagonally on a touch screen or right-clicking on an icon on a desktop), etc.

If the user triggers the user interface element by, for example, clicking on a button,

pressing the key combination, or gesturing in a pre-defined manner, the application

may cause a list of devices to be displayed that may act as delegated devices. The



user may select a device by, for example, clicking on an item in the list, where the

item represents a device that may act as a delegated device. Upon receiving the

selection by the user, the application 204A may send a request to the DLGM 206A to

create a user interface-related task delegation command with an indication of the

device selected to act as the delegated device 202B. The indication of the device

may include, but is not limited to, an IP address, a MAC address, a unique identifier,

etc.

[0034] In one embodiment, the delegating device may delegate multiple

user interface-related tasks at the same time. For example, multiple user interface-

related tasks may be delegated to a single device, such as a personal computer. In

another embodiment, a user interface-related ask may be delegated to multiple

delegated devices at the same time. For example, display/viewing of streamed audio

and/or video may be delegated to multiple display devices at the same time.

[0035] In another embodiment, the application may allow the user to

select a specific delegated device 202B using a mouse to click on an object

including, but not limited to, a text document, an image, an audio file, etc. A

contextual menu may be displayed in response to the click. In one embodiment, the

contextual menu may list devices that may act as delegated devices for the selected

object. The user may select a delegated device by clicking on an option in the

contextual menu. In response to the user selection, the selection and the object may

be sent to the DLGM 206A.

[0036] In yet another example, the application may allow the user to

select a specific delegated device 202B by swiping in a particular direction. For

example, if a user is viewing a video, the user may swipe to the right over the video.

The application may determine based on, for example, the direction of the swipe, that

the user wishes to delegate the video to a television that has been previously paired

with the delegating device 202A. If, however, the user swipes to the left over the

video, the application may send a request to the DLGM 206A to delegate the video to

a desktop computer that has been previously paired with the delegating device. The

application may indicate the available devices by, for example, displaying an icon for



the available delegated devices. The icons may be laid out so that a user may swipe

towards the icon to indicate a selection of the delegated device represented by the

icon.

[0037] In a further embodiment, the selection of delegated devices may

be limited based on the type of delegation or the permissions granted to an

application or user. Accordingly, only a subset of all otherwise available delegated

devices may be presented to the user for selection based on the type of delegation

or the permissions granted to the application or user. For example, if a user is

viewing a video on a mobile device, the application may have permission to delegate

the video to a television screen. However, the application may be prevented from

sending the same video to a desktop computer, based on, for example, security

permissions associated with the video content.

[0038] The DLGM 206A may receive the request from the application

and determine if the delegating device 202A and the selected delegated device 202B

are already paired. For example, the DLGM 206A may maintain a list of devices with

which the delegating device 202A has been authenticated and paired (i.e., devices

that the delegating device 202A has a previously established relationship). If the

DLGM 206A determines that the devices are not paired by, for example, not finding

the delegated device in a relationship table, the delegating device 202A and the

delegated device 202B may be paired and authenticated in the manner described

below. Once the delegating device 202A and the delegated device 202B have

established a relationship by authenticating and pairing with each other, the DLGM

206A may send a delegation command to the DLGM 206B on delegated device

202B.

[0039] In an operation 304, the DLGM 206A sends a delegation

command to the DLGM 206B. In one embodiment, the DLGM 206A may create a

delegation command based on the delegation request received in operation 302. For

example, the delegation command may include information related to the user

interface-related task to be delegated, such as, but not limited to an application

identifier, the type of user interface-related task requested to be delegated, data



associated with the delegation request, etc. The delegation command may be sent

using network communication components such as wired or wireless transceivers.

[0040] In an operation 306, the delegated device 202B receives the

delegation command. In one embodiment, the DLGM 206B may determine that the

delegation command has been received from a delegating device 202A with which

the delegated device 202B has a relationship with. If a relationship exists, the DLGM

206B may establish a delegation session. If, however, no relationship exists, the

DLGM 206B can, for example, reject the delegation command or initiate a pairing

and authentication request, as described below.

[0041] In an operation 308, the DLGM 206B extracts user interface-

related task information from the delegation command. In one embodiment, the user

interface-related task information may include information such as, but not limited to,

the type of delegation task (e.g., open an independent application, display content on

the delegated device, edit content, receive user input, or receive user input, etc),

configuration settings for the user interface-related task or for a user interface

associated with the user interface-related task (e.g., a customized toolbar or other

options/settings), etc. In another embodiment, the user interface-related task

information may include an XML file with layout information for a user interface

associated with the user interface-related task. The delegated device 202B may

determine whether it is able to fulfill the delegation command. For example, if the

user interface-related task to be delegated requires that a keyboard be connected to

the delegated device 202B, the request may be rejected by the delegated device

202B if no keyboard is connected. If the delegated device 202B may perform the

user interface-related task, then the DLGM 206B may initiate a delegation session.

The delegating device 202A may transfer data to the delegated device 202B

associated with the user interface-related task. The transferred data may include,

but is not limited to, data to re-create a user interface associated with the user

interface-related task on the delegated device 202B and content for display on the

delegated device 202B.



[0042] In an operation 3 10, the DLGM 206B establishes a delegation

session based on the delegation command and the extracted user interface-related

task information. In one embodiment, the DLGM 206B may create an instance of the

delegation server 208B. Once the delegation server 208B has been created, the

DLGM 206B may send an acknowledgement to the DLGM 206A on the delegating

device 202A. The delegation server 208B may receive requests from the delegating

device 202A that sent the delegation command to the DLGM 206B. Thus, if more

than one application delegates a user interface-related task to the delegated device

202B, then multiple respective delegation servers 208B may be created to handle

respective requests 214 related to each delegation session.

[0043] In another embodiment, the DLGM 206B may contain a single

instance of a delegation server 208B that may handle requests 214 from multiple

delegation sessions. For example, the delegation server 208B may receive a

request from a delegation client 2 1OA. The delegation server 208B may determine if

the DLGM 206B accepted a delegation command from the DLGM 206A that created

the delegation client 2 1OA. If the delegation command was accepted, then the

delegation server 208B may perform tasks associated with requests sent by the

delegation client 2 1OA. If, however, the request was received from a delegation

client associated with a refused delegation command or a delegation command that

has been closed or canceled, then the request may be ignored or the delegation

client may be informed that the request failed.

[0044] In an operation 3 12, the DLGM 206B sends a confirmation to the

DLGM 206A indicating that the delegation session has been established. In one

embodiment, the DLGM 206B may determine that the delegated device 202B may

handle the delegated user interface-related task. Additionally, the DLGM 206B may

indicate that the delegated device 202B is ready to receive requests 214 associated

with the delegated user interface-related task. The confirmation may also include

configuration information such as, but not limited to, the address of the delegation

server 208B, commands available on the delegation server, the version of the

delegation server 208B, etc.



[0045] In an operation 314, the DLGM 206A receives the confirmation

from the DLGM 206B. In one embodiment, the DLGM 206A may create an instance

of a delegation client 2 1OA based on the confirmation received from the DLGM 206B.

For example, the delegation client 2 1OA may be created and configured to send all

requests 214 to a particular address or to more than one address. Additionally, the

delegation client 2 1OA may be created and configured to send requests 214 in a

particular format, based on, for example, the version of the delegation server 208B or

the available commands on the server 208B. The created delegation client 2 1OA

may send and receive data associated with the delegated user interface to the

delegation server 208B on the delegated device 202B. Each delegated user

interface-related task may have a delegation client 2 1OA associated with it. Thus,

each delegation client 2 1OA may be responsible for only one delegated user

interface-related task.

[0046] In another embodiment, a single delegation client 2 1OA may be

created by the DLGM 206A. Data associated with each delegated user interface-

related task may be handled by a single delegation client 2 1OA. Thus, the delegation

client 2 1OA may determine which delegation server 208B to send a request 214 to

based on, for example, the application with which the request 214 is associated.

Once the delegation client 2 1OA at the delegating device 202A and the delegation

server 208B on the delegated device 202B are created, all subsequent transfer of

data associated with the user interface-related task may be between the delegation

client 2 1OA and the delegation server 208B.

[0047] In operations 3 16A and 3 16B, data associated with the

delegated user interface-related task is exchanged between the delegation client

2 1OA and the delegation server 208B. In one embodiment, the data associated with

the delegated user interface-related task may include, but is not limited to,

commands to open an application, data to be viewed, user interface elements, user

inputs, etc. Additionally, data associated with content may be sent to the delegating

server 208B and received by the delegating client 2 1OA. Thus, content may be sent

to a delegated device, the delegated device may modify the content, and the

modified content may be sent back to the delegating device 202A for storage or



further processing. Data received by the delegation server 208B may be sent to an

application on the delegated device 202B and data received by the delegating client

2 1OA may be sent to an application on the delegating device 202A. The type of data

exchanged may depend on the type of user interface-related task that has been

delegated to the delegated device 202B. Example types of delegated user interface-

related tasks are described in additional detail below.

[0048] Operation of the user interface-related task during the delegation

session depends on the type of user interface-related task that is delegated. For

example, in one embodiment, for a user interface-related task that involves editing a

document or object, the original document or object is transferred to the delegated

device at the beginning of the delegation session, edited at the delegated device,

and the edited document or object is returned to the delegating device at the end of

the delegation session. In another embodiment, where a user interface is also

delegated, key codes associated with user interface inputs received at the user

interface on the delegated device are transferred in real-time back to the delegating

device which may effectuate the inputs. For example, if a user interface on the

delegated device receives a command to add a character to a word document, this

command is transferred to the delegating device which performs the addition.

[0049] Once established, the session between the delegation client

2 1OA and the delegation server 208B may be later closed by either the delegating

device 202A or the delegated device 202B. In one embodiment, a user interface

associated with the user interface-related task on the application 204A (either at the

delegating device 202A or the delegated device 202B) may include a user interface

element which, when triggered, may send a command to the DLGM 206A, which

may close the session. For example, the user interface may include an element such

as, but not limited to, a button, a link, a key combination, a gesture, etc. The user

can, for example, trigger the user interface element by clicking on a button or

carrying out the pre-defined gesture. In one embodiment, the DLGM 206A, upon

receiving the close command, may send a request to the DLGM 206B to close the

session. The DLGM 206B may close the delegation server 208B and send an

acknowledgement to the DLGM 206A. Upon receipt of the acknowledgement, DLGM



206A may close the delegation client 2 1OA. In another example, the DLGM 206B

may initiate the close session request by sending a request to the DLGM 206A. The

DLGM 206A may close the delegation client 2 1OA and respond with an

acknowledgement. In one embodiment, updated documents and/or objects may also

be communicated between the DLGM 206A and the DLGM 206B. The DLGM 206B

may receive the acknowledgement and close the delegation server 208B.

[0050] Fig. 4 depicts flow diagram of a process for establishing and

closing a session between the delegated device 202A and the delegating device

202B in accordance with an illustrative embodiment. Additional, fewer, or different

operations may be performed, depending on the embodiment. A method 400 may

be implemented on a computing device. In one embodiment, the method 400 is

encoded on a computer readable medium that contains instructions that, when

executed by a computing device, cause the computing device to perform operations

of the method 400.

[0051] In one embodiment of the method 400, as described below, the

application 204A operating on the delegating device 202A sends a delegation

request 402 to the DLGM 206A requesting delegation of a user interface-related

task. The DLGM 206A transfers the request 404 to the DLGM 206B of the delegated

device 202B. The DLGM 206B of the delegated device 202B sends an

acknowledgement 406 to the DLGM 206A of the delegating device 202A. The

DLGM 206B creates 408 a delegation server 208B. The delegation server 208B

opens an application 4 10 to perform the delegated user interface-related task. The

delegating DLGM 206A creates 4 12 a delegation client 2 1OA. The delegation client

2 1OA sends an acknowledgement 414 to the delegation server 208A acknowledging

establishment of a delegation session for the user interface-related task.

[0052] During the delegation session, delegated session data is

transferred 416, 4 18 between the application 204A and the application 204B via

communication between the delegation client 2 1OA and the delegation server 208B.

For example, data output from a delegated application 204B is sent to the delegation

server 208B, the delegation server 208B sends the output to the delegation client



2 1OA, and the delegation client 2 1OA sends the output to the delegating application

204A. The delegation session thereby allows the delegated user interface related-

task to be performed on the delegated device 202B.

[0053] Upon receiving an instruction to close the delegation session,

the delegating application 204A sends a close command 420 to the DLGM 206A.

The DLGM 206A sends a close command 422 to the DLGM 206B. The DLGM 206B

sends a close command 424 to the delegation server 208B. The delegation server

208B sends a close command 428 to the delegated application 204B. The

delegation server 208B sends an acknowledgement 430 to the DLGM 206B and

closes. The DLGM 206B sends an acknowledgement 432 to the DLGM 206A. The

DLGM 206A sends a close command 434 to the delegation client 2 1OA.

[0054] Types of User Interface-Related Tasks for Delegation

[0055] The user interface-related task delegation method, discussed

above, establishes a connection between a delegation client 2 1OA on the delegating

device 202A and a delegation server 208B on the delegated device 202B. The

established connection is used to exchange data associated with the delegated task.

Based on the delegated task, different data may be sent. Furthermore, the life of the

connection may be based on the type of the delegated user interface-related task.

The type of delegated user interface-related task may include, but is not limited to, an

asynchronous open task, a show task, an edit task, a get keyboard task, a get

pointer task, a get user interface task, etc. Each of these tasks is detailed below.

[0056] The asynchronous task may be used to open an independent

asynchronous application on the delegated device 202B to handle an object received

from the delegating device 202A. In one embodiment, the object may be, but is not

limited to, a uniform resource locator (URL), a document, an image, etc. The

delegation client 2 1OA may send a request 214 to the delegation server 208B, the

request including the object to be opened on the delegated device 202B. The

delegation server 208B may receive the request 214 and open an independent

asynchronous application to handle the object on the delegated device 202B. For

example, the delegation client 2 1OA may send a URL to the delegation server 208B.



Upon receipt of the URL, the delegation server 208B may open an application 204B

on the delegated device 202B and send the object to the opened application 204B.

For example, the application 204B may be a web browser. Upon receiving the URL

from the delegation server 208B, the browser may retrieve the contents of the URL

and display the contents on the delegated device 202B. The asynchronous task may

close the established connection after receiving the initial request. In another

example, the delegation server 208B may send information to the delegation client

2 1OB related to the asynchronous task such as, but not limited to, the application

process identifier, a browser window identifier, etc, before closing the established

session.

[0057] The show task may be used to display content from the

delegating device 202A on the delegated device 202B. In one embodiment, a user

of the application 204A may select an object, such as, but not limited to, a picture, a

document, an audio file, etc., on the delegating device 202A. For example, a picture

may be selected and sent to the delegation client 2 1OA, which sends the picture to

the delegation server 208B. The delegation server 208B may open a view of the

object on the delegated device 202B. The delegation client 2 1OA may send a new

picture and the delegation server 208B may display the new object in the view that

was opened to display the first picture. The show task keeps the established

connection alive until the view is closed.

[0058] The edit task may be used to open received content for editing

on the delegated device 202B. In one embodiment, a user of the application 204A

may select an object, such as, but not limited to, a picture, a document, an audio file,

etc., on the delegating device 202A. For example, a document may be selected and

sent to the delegation client 2 1OA, which sends the document to the delegation

server 208B. The delegation server 208B may open an application that may be used

to edit the document on the delegated device 202B. The edited document may be

sent back to the delegating device 202A for storage. For example, each time a user

indicates that the document should be saved, the updated document may be

automatically sent (without the need for a specific command from the user to perform

such a transmission) back to the delegating device 202A over the established



connection and the delegating device 202A may update the local copy of the

document. When the document is closed, the delegation server 208B may send the

document to the delegation client 2 1OA. The edit task keeps the established

connection alive until the document that is being edited is closed.

[0059] The get keyboard task may be used to enter content using input

devices at the delegated device 202B. In one embodiment, a user may select an

object to be edited on the delegating device 202A. The object may include, but is not

limited to, a text-field, a word document, a picture, etc. For example, a user may

select a text field to enter content. The user may select a user interface element,

indicating that the input devices at the delegated device 202B should be used. An

identifier for the selected object may be sent to the delegation client 2 1OA, which

sends the identifier to the delegation server 208B. The delegation server 208B may

begin listening for inputs of the type selected by the application 204A. For example,

the application may select an input type of a keyboard. The delegation server 208B

may send each input at the delegated device 202B to the delegation client 2 1OA.

The delegation client 2 1OA may send the received input to the application 204A to

update the selected object. The established connection may remain open until the

user indicates that no more input is needed. In another example, the connection

may be terminated when the input field is no longer editable.

[0060] The get pointer task may be used to receive a pointer input from

the delegated device 202B. The delegated device 202B may include a pointer

device such as, but not limited to, a touch pad, a mouse, directional keys, etc. In one

embodiment, a user may select a user interface element, indicating that the pointer

devices at the delegated device 202B should be used. The delegation server 208B

may begin listening for inputs of the type selected by the application 204A. For

example, the application may select an input type of a touchpad. The delegation

server 208B may send each touchpad input at the delegated device 202B to the

delegation client 2 1OA. The delegation client 2 1OA may send the received input to

the application 204A to update the location of the pointer in the application 204A.

The established connection may remain open until the user indicates that no more

input is needed.



[0061] The get user interface task may be used to display portions of a

user interface associated with the application 204A on the delegated device 202B.

The application 204A may send a definition file to the delegation client 2 1OA. The

delegation client 2 1OA may send a request with the definition file to the delegation

server 208B. The delegation server 208B may open the application 204B to display

a user interface based on the received definition file. A user may interact with the

user interface displayed on the delegated device 202B using the delegated device

202B. Each time the user interacts with the displayed user interface, the delegation

server 208B may send the input to the delegation client 2 1OA. The delegation client

2 1OA may send the received input to the application 204A. The established

connection between the delegation client 2 1OA and the delegation server 208B may

remain open until the application 204B is closed or until the delegated user interface

is closed.

[0062] Pairing and Authentication of Devices

[0063] The delegation of user interface-related tasks occurs between

paired devices. In one embodiment, in order for devices to be paired, the delegated

device 202B should be authenticated and trusted by the user of the delegating

device 202A. The delegated device 202B may be authenticated at various times.

For example, the delegated device may be authenticated by adding the delegated

device 202B to the list of paired devices. The delegated device 202B may also be

authenticated the first time a delegation request is made or every time a delegation

request is made. In one embodiment, the delegating device 202A may send a

request for a passphrase to the delegated device 202B. A passphrase may be

entered on the delegated device 202B and sent to the delegating device 202A. The

delegating device 202A may validate the passphrase and, if the passphrase is valid,

the two devices may establish a connection to send and receive user interface tasks.

Additional authentication mechanisms may also be used as known to those of skill in

the art. For example, a public key/private key pair may be used to authenticate the

devices or a central server may be used to verify the identity of the other device. In

addition, a Bluetooth pairing mechanism may also be used. It will be understood by

one skilled in the art that multiple authentication and pairing mechanisms may be



employed to establish trust between the delegating device 202A and the delegated

device 202B.

[0064] Figure 5 is a block diagram of a computer system, which may be

used to delegate a user interface-related task, in accordance with an illustrative

implementation. The computer system or computing device 500 may be used to

implement the device 102, the delegating device 202A, and the delegated device

202B. The computing system 500 includes a bus 505 or other communication

component for communicating information and a processor 5 10 or processing circuit

coupled to the bus 505 for processing information. The computing system 500 may

also include one or more processors 510 or processing circuits coupled to the bus for

processing information. The computing system 500 also includes main memory 5 15,

such as a random access memory (RAM) or other dynamic storage device, coupled

to the bus 505 for storing information, and instructions to be executed by the

processor 5 10 . Main memory 5 15 may also be used for storing position information,

temporary variables, or other intermediate information during execution of

instructions by the processor 5 10 . The computing system 500 may further include a

read-only memory (ROM) 520 or other static storage device coupled to the bus 505

and configured to store static information and instructions for the processor 5 10 . A

storage device 525, such as a solid state device, magnetic disk or optical disk, is

coupled to the bus 505 for persistently storing information and instructions.

[0065] The computing system 500 may be coupled via the bus 505 to a

display 535, such as a liquid crystal display, or active matrix display, for displaying

information to a user. An input device 530, such as a keyboard including

alphanumeric and other keys, may be coupled to the bus 505 and configured to

communicate information and command selections to the processor 5 10 . In another

implementation, the input device 530 has a touch screen display 535. The input

device 530 may include a cursor control, such as a mouse, a trackball, or cursor

direction keys, for communicating direction information and command selections to

the processor 5 10 and for controlling cursor movement on the display 535.



[0066] According to various implementations, the processes described

herein may be implemented by the computing system 500 in response to the

processor 5 10 executing an arrangement of instructions contained in main memory

5 15 . Such instructions may be read into main memory 5 15 from another computer-

readable medium, such as the storage device 525. Execution of the arrangement of

instructions contained in main memory 5 15 causes the computing system 500 to

perform the illustrative processes described herein. One or more processors in a

multi-processing arrangement may also be employed to execute the instructions

contained in main memory 5 15 . In alternative implementations, hard-wired circuitry

may be used in place of or in combination with software instructions to effect

illustrative implementations. Thus, implementations are not limited to any specific

combination of hardware circuitry and software.

[0067] Although an example computing system has been described in

Figure 5, implementations described in this specification may be implemented in

other types of digital electronic circuitry, or in computer software, firmware, or

hardware, including the structures disclosed in this specification and their structural

equivalents, or in combinations of one or more of them.

USER INTERFACE-RELATED TASK DELEGATION EXAMPLES

[0068] An example scenario of delegating a user interface-related task

is as follows: A user receives an email on her smartphone. She opens a mail

application on the smartphone and reads the email. She sees that there is a

document attached to the email. Because the user is near her desktop computer,

she delegates editing the document to her desktop computer. The document is

opened using a compatible application on the desktop computer, where the user may

read, edit, and save the document. The user may then determine that she wants to

respond to the email. She may click on a button on her smartphone, thereby

delegating the reply screen to her desktop. In this way, she may compose an email,

attach the edited document, and send the email via a user interface on the desktop.

[0069] A second example scenario of delegating a user interface-

related task is as follows: A user receives a text message on her smartphone. The



text message contains a link to a web page. The user taps the link to the web page.

The web page opens on the smartphone browser. Because the web page is not

easy to read, the user clicks on a button to send the link to a delegated device, such

as her tablet. The user then accesses her tablet and sees that the web page

indicated by the URL is displayed in a web browser on the tablet. The user decides

that she wants to respond to the text message. She returns to her smartphone and

swipes on the text field to delegate the tablet to act as a keyboard for entry of content

into the text field. The tablet opens a comfortable touch keyboard all over the screen

and the user may type the reply. The message may be viewed on the smartphone

screen while the user is typing. When the user is finished, she may press send on

the tablet, the smartphone sends the message, and the keyboard on the tablet is

closed.

[0070] A third example scenario of delegating a user interface-related

task is as follows: A user is working on her desktop when she comes across a video

clip on a website. She wants to show the video clip to her family members, so she

right clicks on an icon for the video clip and is prompted by the desktop to select one

or a plurality of possible delegation devices. The user selects a previously-paired

television which prompts the delegation of playback of the video clip to her television

in the living room and calls her kids to see the video on the television. The video clip

is quite long, so one of her children decides to delegate the open video clip to his

music player, which may also play videos, and watch the remaining portion of the

video on the music player. In the meantime, the television may continue to play the

video as well.

[0071] Implementations described in this specification may be

implemented in digital electronic circuitry, or in computer software, firmware, or

hardware, including the structures disclosed in this specification and their structural

equivalents, or in combinations of one or more of them. The implementations

described in this specification may be implemented as one or more computer

programs, i.e., one or more modules of computer program instructions, encoded on

one or more computer storage media for execution by, or to control the operation of,

data processing apparatus. Alternatively or in addition, the program instructions may



be encoded on an artificially generated propagated signal, e.g., a machine-generated

electrical, optical, or electromagnetic signal that is generated to encode information

for transmission to suitable receiver apparatus for execution by a data processing

apparatus. A computer storage medium may be, or be included in, a computer-

readable storage device, a computer-readable storage substrate, a random or serial

access memory array or device, or a combination of one or more of them. Moreover,

while a computer storage medium is not a propagated signal, a computer storage

medium may be a source or destination of computer program instructions encoded in

an artificially generated propagated signal. The computer storage medium may also

be, or be included in, one or more separate components or media (e.g., multiple

CDs, disks, or other storage devices). Accordingly, the computer storage medium is

both tangible and non-transitory.

[0072] The term "data processing apparatus" or "computing device"

encompasses all kinds of apparatus, devices, and machines for processing data,

including by way of example a programmable processor, a computer, a system on a

chip, or multiple ones, or combinations of the foregoing. The apparatus may include

special purpose logic circuitry, e.g., an FPGA (field programmable gate array) or an

ASIC (application specific integrated circuit). The apparatus may also include, in

addition to hardware, code that creates an execution environment for the computer

program in question, e.g., code that constitutes processor firmware, a protocol stack,

a database management system, an operating system, a cross-platform runtime

environment, a virtual machine, or a combination of one or more of them. The

apparatus and execution environment may realize various different computing model

infrastructures, such as web services, distributed computing and grid computing

infrastructures.

[0073] A computer program (also known as a program, software,

software application, script, or code) may be written in any form of programming

language, including compiled or interpreted languages, declarative or procedural

languages, and it may be deployed in any form, including as a stand alone program

or as a module, component, subroutine, object, or other unit suitable for use in a

computing environment. A computer program may, but need not, correspond to a file



in a file system. A program may be stored in a portion of a file that holds other

programs or data (e.g., one or more scripts stored in a markup language document),

in a single file dedicated to the program in question, or in multiple coordinated files

(e.g., files that store one or more modules, sub programs, or portions of code). A

computer program may be deployed to be executed on one computer or on multiple

computers that are located at one site or distributed across multiple sites and

interconnected by a communication network.

[0074] Processors suitable for the execution of a computer program

include, by way of example, both general and special purpose microprocessors, and

any one or more processors of any kind of digital computer. Generally, a processor

will receive instructions and data from a read only memory or a random access

memory or both. The essential elements of a computer are a processor for

performing actions in accordance with instructions and one or more memory devices

for storing instructions and data. Generally, a computer will also include, or be

operatively coupled to receive data from or transfer data to, or both, one or more

mass storage devices for storing data, e.g., magnetic, magneto optical disks, or

optical disks. However, a computer need not have such devices. Moreover, a

computer may be embedded in another device, e.g., a mobile telephone, a personal

digital assistant (PDA), a mobile audio or video player, a game console, a Global

Positioning System (GPS) receiver, or a portable storage device (e.g., a universal

serial bus (USB) flash drive), to name just a few. Devices suitable for storing

computer program instructions and data include all forms of non volatile memory,

media and memory devices, including by way of example semiconductor memory

devices, e.g., EPROM, EEPROM, and flash memory devices; magnetic disks, e.g.,

internal hard disks or removable disks; magneto optical disks; and CD ROM and

DVD-ROM disks. The processor and the memory may be supplemented by, or

incorporated in, special purpose logic circuitry.

[0075] While this specification contains many specific implementation

details, these should not be construed as limitations on the scope of any inventions

or of what may be claimed, but rather as descriptions of features specific to particular

implementations of particular inventions. Certain features described in this



specification in the context of separate implementations may also be implemented in

combination in a single implementation. Conversely, various features described in

the context of a single implementation may also be implemented in multiple

implementations separately or in any suitable subcombination. Moreover, although

features may be described above as acting in certain combinations and even initially

claimed as such, one or more features from a claimed combination may in some

cases be excised from the combination, and the claimed combination may be

directed to a subcombination or variation of a subcombination.

[0076] Similarly, while operations are depicted in the drawings in a

particular order, this should not be understood as requiring that such operations be

performed in the particular order shown or in sequential order, or that all illustrated

operations be performed, to achieve desirable results. In certain circumstances,

multitasking and parallel processing may be advantageous. Moreover, the

separation of various system components in the implementations described above

should not be understood as requiring such separation in all implementations, and it

should be understood that the described program components and systems may

generally be integrated in a single software product or packaged into multiple

software products.

[0077] Thus, particular implementations of the invention have been

described. Other implementations are within the scope of the following claims. In

some cases, the actions recited in the claims may be performed in a different order

and still achieve desirable results. In addition, the processes depicted in the

accompanying figures do not necessarily require the particular order shown, or

sequential order, to achieve desirable results. In certain implementations,

multitasking and parallel processing may be advantageous.

[0078] One or more flow diagrams may have been used herein. The

use of flow diagrams is not meant to be limiting with respect to the order of

operations performed. The herein described subject matter sometimes illustrates

different components contained within, or connected with, different other

components. It is to be understood that such depicted architectures are merely



illustrative, and that in fact many other architectures may be implemented which

achieve the same functionality. In a conceptual sense, any arrangement of

components to achieve the same functionality is effectively "associated" such that the

desired functionality is achieved. Hence, any two components herein combined to

achieve a particular functionality may be seen as "associated with" each other such

that the desired functionality is achieved, irrespective of architectures or intermedial

components. Likewise, any two components so associated may also be viewed as

being "operably connected", or "operably coupled", to each other to achieve the

desired functionality, and any two components capable of being so associated may

also be viewed as being "operably couplable", to each other to achieve the desired

functionality. Specific examples of operably couplable include but are not limited to

physically mateable and/or physically interacting components and/or wirelessly

interactable and/or wirelessly interacting components and/or logically interacting

and/or logically interactable components.

[0079] With respect to the use of substantially any plural and/or singular

terms herein, those having skill in the art may translate from the plural to the singular

and/or from the singular to the plural as is appropriate to the context and/or

application. The various singular/plural permutations may be expressly set forth

herein for sake of clarity.

[0080] It will be understood by those within the art that, in general,

terms used herein, and especially in the appended claims (e.g., bodies of the

appended claims) are generally intended as "open" terms (e.g., the term "including"

should be interpreted as "including but not limited to," the term "having" should be

interpreted as "having at least," the term "includes" should be interpreted as

"includes but is not limited to," etc.). It will be further understood by those within the

art that if a specific number of an introduced claim recitation is intended, such an

intent will be explicitly recited in the claim, and in the absence of such recitation no

such intent is present. For example, as an aid to understanding, the following

appended claims may contain usage of the introductory phrases "at least one" and

"one or more" to introduce claim recitations. However, the use of such phrases

should not be construed to imply that the introduction of a claim recitation by the



indefinite articles "a" or "an" limits any particular claim containing such introduced

claim recitation to inventions containing only one such recitation, even when the

same claim includes the introductory phrases "one or more" or "at least one" and

indefinite articles such as "a" or "an" (e.g., "a" and/or "an" should typically be

interpreted to mean "at least one" or "one or more"); the same holds true for the use

of definite articles used to introduce claim recitations. In addition, even if a specific

number of an introduced claim recitation is explicitly recited, those skilled in the art

will recognize that such recitation should typically be interpreted to mean at least the

recited number (e.g., the bare recitation of "two recitations," without other modifiers,

typically means at least two recitations, or two or more recitations). Furthermore, in

those instances where a convention analogous to "at least one of A, B, and C, etc."

is used, in general such a construction is intended in the sense one having skill in

the art would understand the convention (e.g., "a system having at least one of A, B,

and C" would include but not be limited to systems that have A alone, B alone, C

alone, A and B together, A and C together, B and C together, and/or A, B, and C

together, etc.). In those instances where a convention analogous to "at least one of

A, B, or C, etc." is used, in general such a construction is intended in the sense one

having skill in the art would understand the convention (e.g., "a system having at

least one of A, B, or C" would include but not be limited to systems that have A

alone, B alone, C alone, A and B together, A and C together, B and C together,

and/or A, B, and C together, etc.). It will be further understood by those within the art

that virtually any disjunctive word and/or phrase presenting two or more alternative

terms, whether in the description, claims, or drawings, should be understood to

contemplate the possibilities of including one of the terms, either of the terms, or

both terms. For example, the phrase "A or B" will be understood to include the

possibilities of "A" or "B" or "A and B."

[0081] The foregoing description of illustrative embodiments has been

presented for purposes of illustration and of description. It is not intended to be

exhaustive or limiting with respect to the precise form disclosed, and modifications

and variations are possible in light of the above teachings or may be acquired from

practice of the disclosed embodiments. It is intended that the scope of the invention

be defined by the claims appended hereto and their equivalents.



WHAT IS CLAIMED IS:

1. A delegating device comprising:

a user interface configured to receive an input;

a transceiver configured to send and receive data;

a memory configured to store computer-executable instructions; and

a processor configured to execute the computer-executable

instructions to:

receive a request to delegate a user interface related task to a

delegated computing device;

cause the transceiver to send a delegation command to the

delegated computing device to establish a delegation session on the delegated

computing device, wherein the delegation command requests establishment of a

delegated user interface to facilitate performance of the user interface related task

on the delegated computing device, and wherein the delegated user interface is

substantially similar to the user interface of the delegating device; and

exchange data associated with the user interface-related task

with the delegated computing device.

2 . The delegating device of claim 1, wherein the exchange of data

enables the processor to automatically recognize actions associated with the user

interface related task performed at the delegated computing device.

3 . The delegating device of claim 1, wherein the processor is further

configured to execute the computer-executable instructions to:

present a first user interface to facilitate the user interface related task;

and

transfer data sufficient to re-create a substantially similar interface as

the first user interface on the delegated computing device to facilitate the delegated

user interface related task.

4 . The delegating device of claim 1, wherein the processor is further

configured to execute the computer-executable instructions to:



create a delegation client to facilitate control of communications with

the delegated computing device for the delegation session; and

acknowledge creation of a delegation server at the delegated

computing device.

5 . The delegating device of claim 4, wherein to exchange the data the

processor is further configured to execute the computer-executable instructions to:

receive the data from a delegating application at the delegation client;

and

transfer the data from the delegation client to the delegation server on

the delegated computing device.

6 . The delegating device of claim 4, wherein to exchange the data the

processor is further configured to execute the computer-executable instructions to:

receive the data from a delegated application at the delegation client;

and

transfer the data from the delegation client to a delegating application

on the delegating device.

7 . The delegating device of claim 1, wherein the processor is further

configured to execute the computer-executable instructions to:

send a command to end the delegation session from a delegating

application to a first delegation manager on the delegating device; and

forward the command to end the delegation session from the first

delegation manager to a second delegation manager on the delegated computing

device.

8 . The delegating device of claim 7, wherein the processor is further

configured to execute the computer-executable instructions to:

receive an acknowledgement that the delegation server on the

delegated computing device has been closed; and

in response to receiving the acknowledgement that the delegation

server has been closed, close the delegation client on the delegation device.



9 . The delegating device of claim 1, wherein the processor is further

configured to:

receive a command to end the delegation session from the delegated

computing device at a first delegation manager on the delegating device; and

forward the command to end the delegation session from the first

delegation manager to a delegating application on the delegating device.

10 . The delegating device of claim 1, wherein the delegation device and

the delegated computing device are connected by a personal area network.

11. The delegating device of claim 1, wherein the delegation device and

the delegated computing device are connected by a local area network.

12 . The delegating device of claim 10, wherein communications between

the delegating device and the delegated computing device are facilitated by a remote

web-based delegation connection server.

13 . The delegating device of claim 1, wherein the request to delegate a

user interface related task comprises a specified user input received at the user

interface.

14. The delegating device of claim 1, wherein the processor is further

configured to execute the computer-executable instructions to receive an

acknowledgement of the delegation request from the delegated computing device.

15 . The delegating device of claim 1, wherein the processor is further

configured to execute the computer-executable instructions to present on the user

interface a list of paired devices eligible for task delegation.

16 . The delegating device of claim 15, wherein the request to delegate the

user interface related task to the delegated computing device comprises a selection

of a paired device from the list of paired devices.

17 . A delegation method comprising:

receiving, at a delegating computing device, a request to delegate a

task involving user interaction to a delegated computing device;



sending a delegation command from the delegating computing device

to the delegated computing device to establish a delegation session on the

delegated computing device, wherein the delegation command requests

establishment of the task involving user interaction on the delegated computing

device; and

exchanging data associated with the task involving user interaction with

the delegated computing device.

18 . The delegation method of claim 17, further comprising automatically

recognizing, at the delegating computing device, actions associated with the task

involving user interaction performed at the delegated computing device.

19 . The delegation method of claim 17, further comprising:

presenting a first user interface to facilitate the task involving user

interaction; and

transferring data sufficient to re-create a substantially similar interface

as the first user interface on the delegated computing device to facilitate the

delegated task involving user interaction.

20. The delegation method of claim 17, further comprising:

creating a delegation client to facilitate control of communications with

the delegated computing device for the delegation session; and

acknowledging creation of a delegation server at the delegated

computing device.

2 1 . The delegating method of claim 20, wherein the exchanging data

comprises:

receiving the data from a delegating application at the delegation client;

and

transferring the data from the delegation client to the delegation server

on the delegated computing device.

22. The delegating method of claim 20, wherein the exchanging data

comprises:



receiving the data from a delegated application at the delegation client;

and

transferring the data from the delegation client to a delegating

application on the delegating device.

23. The delegation method of claim 17, further comprising:

sending a command to end the delegation session from a delegating

application to a first delegation manager on the delegating device; and

forwarding the command to end the delegation session from the first

delegation manager to a second delegation manager on the delegated computing

device.

24. The delegation method of claim 23, further comprising:

receiving an acknowledgement that the delegation server on the

delegated computing device has been closed; and

in response to receiving the acknowledgement that the delegation

server has been closed, closing the delegation client on the delegation device.

25. The delegation method of claim 17, further comprising:

receiving a command to end the delegation session from the delegated

computing device at a first delegation manager on the delegating device; and

forwarding the command to end the delegation session from the first

delegation manager to a delegating application on the delegating device.

26. The delegation method of claim 17, wherein the delegation device and

the delegated computing device are connected by a personal area network or a local

area network.

27. The delegation method of claim 17, wherein the receiving the request

to delegate a task involving user interaction comprises receiving a specified input

from a user.

28. The delegation method of claim 17, further comprising presenting on a

user interface a list of paired devices eligible for task delegation.



29. The delegation method of claim 28, wherein the request to delegate a

task involving user interaction to the delegated computing device comprises a

selection of a paired device from the list of paired devices.

30. A delegated device comprising:

a user interface configured to receive a user input;

a transceiver configured to send and receive data;

a memory configured to store computer-executable instructions; and

a processor configured to execute the computer-executable

instructions to:

receive a delegation command from a delegating computing

device to establish a delegation session, wherein the delegation command requests

establishment of a user interface related task on the delegated device, and wherein

the user interface related task was initiated at the delegating computing device; and

exchange data associated with the user interface-related task

with the delegated computing device.

3 1 . A delegation method comprising:

receiving, at a delegated computing device, a delegation command

from a delegating computing device to establish a delegation session, wherein the

delegation command requests establishment of a user interface related task on the

delegated computing device, and wherein the user interface related task was

initiated at the delegating computing device; and

exchanging, by the delegated computing device, data associated with

the user interface-related task with the delegated computing device; and

automatically updating, by the delegated computing device, the

delegating computing device with actions performed at the delegated computing

device corresponding to the user interface related task.

32. The delegation method of claim 3 1 , further comprising, upon receiving

a request to end the delegation session, sending to the delegating computing device

a summary of the actions performed at the delegated computing device



corresponding to the user interface related task to enable re-creation of the actions

on the delegating computing device.

33. A non-transitory computer-readable medium having instructions stored

thereon that, upon execution by a first computing device, cause the first computing

device to:

receive a request to delegate a task involving user interaction to a

delegated computing device;

send a delegation command to the delegated computing device to

establish a delegation session on the delegated computing device, wherein the

delegation command requests establishment of the task involving user interaction on

the delegated computing device; and

exchange data associated with the task involving user interaction with

the delegated computing device.

34. A non-transitory computer-readable medium having instructions stored

thereon that, upon execution by a computing device, cause the computing device to:

receive a delegation command from a delegating computing device to

establish a delegation session, wherein the delegation command requests

establishment of a user interface related task on a delegated computing device, and

wherein the user interface related task was initiated at the delegating computing

device; and

exchange data associated with the user interface-related task with the

delegated computing device; and

automatically update the delegating computing device with actions

performed at the delegated computing device corresponding to the user interface

related task.
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