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LINKING A ROAMING DEVICE TO A NETWORK-ENABLED RESOURCE

THROUGH A CLOUD SERVICE USING AN ADDRESS OBTAINED THROUGH A

LOCAL INTERACTION

BACKGROUND

[0001] Devices such as web-enabled printers allow for users t o use the Internet

to perform print operations from remote locations. For example, ePRINT, a cloud

service provided by the Hewlett-Packard Company, enables users to remotely access

their printers using devices such as smart-phones, tablets and remotely operated

personal computers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] FIG. 1 illustrates an example system for enabling a roaming device t o

obtain a link for accessing a network-enabled resource through a cloud service.

[0003] FIG. 2 illustrates an example method in which a roaming device obtains

an address for accessing a network-enabled resource through a cloud service.

[0004] FIG. 3 illustrates an implementation in which a roaming device uses a

cloud service t o access a printer or similar device on a local domain.

[0005] FIG. 4 illustrates an example hardware diagram for a computer system

upon which examples described herein may be implemented.

DETAILED DESCRIPTION

[0006] Examples described herein enable a roaming device to obtain necessary

information for accessing and using a network-enabled resource through a cloud

service by interacting with the network-enabled device over a local communication

link. Among other benefits, examples such as described reduce or eliminate a need

for users to manually enter information into a roaming device (e.g., mobile phone,

tablet) in order to address or otherwise access such resources (e.g., web-enabled

printers) when roaming away from the local communication link (e.g., wireline,

Wireless Fidelity or 802. 11 (a), (b), (g) and (n) connection) for that resource.

[0007] According to one aspect, a roaming device obtains an identifier for a

network-enabled resource as a result of interacting with the network-enabled

resource. The roaming device uses the identifier to obtain a link for the network-

l



enabled device through a cloud service. The link is used t o access and use the

network-enabled resource over the Internet.

[0008] In another example, a roaming device performs an operation that utilizes

the network-enabled resource through a local connection. An identifier of the

network-enabled resource is obtained through the local connection. The roaming

device communicates the identifier to a cloud service that is linked to the network-

enabled resource. The roaming device obtains, from the cloud service, a link for

accessing the network-enabled resource through the cloud service. An operation can

then be performed in which the roaming device utilizes the network-enabled resource

through the cloud service, using the link.

[0009] Still further, another example provides a system that includes one or

more services and a roaming device. The one more servers provide a cloud service

that communicates with the network-enabled resource. The roaming device connects

to the network-enabled resource over a local connection, and obtains, over the local

connection, an identifier for the network-enabled resource. The identifier is

communicated to the cloud service. The cloud service determines a link for the

network-enabled resource, and communicates the link to the roaming device. The

roaming device uses the link to access the network-enabled resource from over the

Internet at one or more later instances.

[0010] Examples described herein recognize that conventional approaches

typically require a user to obtain and enter an address for a web-enabled device in

order to subsequently access the device through a cloud service. For example, many

services require use of an email address that has numerous characters. Often the

user has to enter the characters manually in order to successfully connect to the

printer. In contrast to such approaches, examples described herein substantially

automate the ability of a computing device to obtain the address for a resource such

as a web-enabled printer. I n particular, the computing device can connect to the

resource through a local link and then use information from the local link to obtain

the address of the resource through the cloud service. Subsequently, the computing

device can retrieve the address of the resource from memory and then use that

address to access the resource through the cloud service. The ability t o acquire the

address from the local link provides inherent authentication (e.g., user is presumably

permitted to use the resource if he is locally connected). Furthermore, examples

described automate the acquisition and use of the address for the network-enabled



resource. This provides convenience t o the user, who would otherwise have to expend

effort to record and enter the address manually for the roaming device.

[0011] One or more examples described herein provide that methods, techniques

and actions performed by a computing device are performed programmatically, or as

a computer-implemented method. Programmatically means through the use of code,

or computer-executable instructions. A programmatically performed step may or may

not be automatic.

[0012] One or more examples described herein may further be implemented

using programmatic modules or components. A programmatic module or component

may include a program, a subroutine, a portion of a program, or a software

component or a hardware component capable of performing one or more stated tasks

or functions. As used herein, a module or component can exist on a hardware

component independently of other modules or components. Alternatively, a module or

component can be a shared element or process of other modules, programs or

machines.

[0013] Furthermore, one or more examples described herein may be

implemented through the use of instructions that are executable by one or more

processors. These instructions may be carried on a computer-readable medium.

Machines shown or described with figures below provide examples of processing

resources and computer-readable mediums on which instructions for implementing

examples such as described herein can be carried and/or executed. I n particular, the

numerous machines shown with examples provided herein include processor(s) and

various forms of memory for holding data and instructions. Examples of computer-

readable mediums include permanent memory storage devices, such as hard drives

on personal computers or servers. Other examples of computer storage mediums

include portable storage units, such as CD or DVD units, flash memory (such as

carried on many cell phones and tablets), and magnetic memory. Computers,

terminals, network-enabled resources (e.g. mobile devices such as cell phones) are

all examples of machines and devices that utilize processors, memory, and

instructions stored on computer-readable mediums. Additionally, examples described

herein can be implemented in the form of computer-programs, or a computer usable

carrier medium capable of carrying such a program.

[0014] SYSTEM DESCRIPTION



[0015] FIG. 1 illustrates an example system for enabling a roaming device to

obtain a link for accessing a network-enabled resource through a cloud service. A

system 100 can include a resource utility 102 and a cloud service 150. The resource

utility 102 can correspond t o an application, program or process that operates on a

roaming computing device 20. By way of example, a roaming computing device 20 on

which resource utility 102 can operate include a cellular phone and/or messaging

device (e.g., feature phone, smart phone, etc.), a tablet, netbook or other device that

is both portable and wirelessly enabled for network communications. The cloud

service 150 can be implemented by one or more servers, and can provide

functionality (as described below) that can be accessed by a user at any point on the

Internet. In some implementations, network-enabled resource 10 can correspond t o a

network enabled device, such as a web-based printer, scanner, copier, fax machine,

multifunction machine (e.g., printer copier and fax), personal computer, video

playback device (e.g., DVD), television or media recording device (e.g., digital video

recorder (DVR)). I n variations, network-enabled resource 10 can correspond t o data

or software, such as an application or a file directory.

[0016] In an example of FIG. 1, the network-enabled resource 10 may be linked

with the cloud service 150. For example, the network-enabled resource 10 can be

operated to subscribe to services or fulfillment orders from the cloud service 150

(e.g., ink refills, service calls). In one implementation, the network-enabled resource

10 includes browser or network communication functionality for communicating with a

resource interface 160 of the cloud service 150. Additionally, the resource interface

160 can initiate (e.g., periodically poll) the network-enabled resource 10, based on

services or functionality provided t o the network-enabled resource 10 through the

cloud service 150.

[0017] In an example of FIG. 1, resource utility 102 includes a local resource

interface 110, a network service interface 120, and a resource manager 130. I n one

implementation, the local utility can correspond to an application, or suite of

applications or application layer logic that execute on the roaming device 20. The

local resource interface 110 can operate t o interface with the network-enabled

resource 10 using a local connection 15. The local connection 15 can correspond to,

for example, a wireline or direct connection (e.g., through USB port), a direct wireless

connection (e.g., Bluetooth, infrared), a Near-Field Communication ("NFC") link, or a

local area network connection (e.g., through a Wireless Fidelity access point



(802. 11(b), 802. 11(g) or 802. 11(n))). I n implementation, the resource utility 102 can

operate through the local resource interface 110 t o connect with and enable use of

the network-enabled resource 10 when the roaming device 20 is in proximity t o or

otherwise locally connected with the network-enabled resource 10.

[0018] For example, the local resource interface 110 can enable a user of the

roaming computing device 20 t o specify an action 11 for the network-enabled

resource 10 over the local connection 15. For example, the local resource interface

110 can signal and control the network-enabled resource 10 over the local connection

15. Alternatively, the local resource interface 110 can operate with other components

that control and enable use of the network-enabled resource 10 in order to detect

when such action 11 is performed.

[0019] In one implementation, the local resource interface 110 operates to obtain

identifier information 114 from the network-enabled resource 10. The roaming device

20, can, for example, execute a local discovery routine to identify resources on a

particular local domain (e.g., locate printers on a domain of a home network). The

resource identifier information 114 can correspond to, for example, an identifier of

the network-enabled resource (e.g., make or model, serial number, local domain

name), as well as network location information. The location information can include

information for locating the network-enabled resource 10 on the particular network

domain (e.g., home network). Additionally, the resource identifier information 114

can correspond to credential or authorization data for a device such as roaming

device 20 to use the network-enabled resource 10.

[0020] According to another aspect, the local resource interface 110 can retrieve

identifier information 114 in response to the roaming device 20 utilizing the network-

enabled resource 10 over the local connection 15 (e.g., roaming device performs the

action 11 over the local connection to receive the identifier information 114). As

another example, the network-enabled resource 10 can correspond to a web based

printer, and the roaming device 20 can signal action 11 corresponding to a print job

to the printer through a local connection 15 (e.g. home WiFi network). In one

implementation, the local resource interface 110 retrieves the identifier information

114 in response to the action 11 being signaled to, and/or being performed (or

completed) by the network-enabled resource 10. Depending on implementation, the

local resource interface 110 can signal the resource identifier 114 to either the

network service interface 120, or to information store 124.



[0021] The network service interface 120 can operate to communicate with the

cloud service 150. When the local resource interface 110 obtains the resource

identifier 114, the network service interface 120 can automatically (or

programmatically in response to an event) communicate the resource identifier 114 t o

the cloud service 150. For example, network service interface 120 can retrieve

resource identifier 114 from the information store 124. Alternatively, the network

service interface 120 can receive the resource identifier 114 from the local resource

interface 110.

[0022] In response to receiving the local resource identifier 114 via network

service interface 120, cloud service 150 returns a resource link 153. In one

implementation, the cloud service 150 includes the device interface 152 t o handle

communications between roaming devices and the cloud service 150. Multiple types

of device interfaces 152 can be used t o handle communications from different kinds

of device platforms (e.g., device types and/or operating systems), as well as over

different kinds of communication protocols or network mediums. In one

implementation, the device interface 152 maintains or accesses a resource store 155

(e.g., list structure) that associates various resources at different locations (e.g., local

printers of a group of users) with identifiers, and with links for locating the specific

resource through the cloud service 150. As an alternative or variation, the cloud

service 150 can employ a link generator 154 that generates the resource link 153

based on network identification information associated with the particular network-

enabled resource 10. In such a variation, the resource identifier 114 can include

network identification information (e.g., local network information for locating the

resource 10 on the local domain), from which the resource link 153 can be generated.

The resource store 155 can store and associate the resource identifier 114 and the

resource link 154 with one another. In this way, each resource 10 can be associated

with resource link 153, as well as information (e.g., local network information) for

enabling the cloud service 150 to locate and communicate with the particular resource

10.

[0023] According to one aspect, the network service interface 120 of the roaming

device 20 can receive the resource link 153, and store the resource link 153 with the

information store 124. The information store 124 can thus store the resource

identifier 113 and the resource link 153 for the specific network-enabled resource 10.



[0024] The resource manager 130 can control the manner in which the roaming

device 20 accesses and utilizes the network-enabled resource 10. I n one

implementation, the resource manager 130 can include functionality for determining

whether the roaming device 20 is remote or local to network-enabled resource 10.

For example, resource manager 130 can interface with the WiFi controller of the

roaming device 20 t o determine whether the roaming device 20 is locally connected,

or in sufficient proximity to the network-enabled resource 10, t o use the local

resource interface 110, and/or local discovery processes for obtaining identification

information from connected devices of the corresponding network domain. Otherwise,

the resource manager 130 can select t o use the network service interface 120 for

communicating with the cloud service 150 (e.g., application running on the roaming

device 20 that uses Internet t o connect to the cloud service 150).

[0025] In one implementation, resource manager 130 includes functionality for

automatically detecting whether the network-enabled resource 10 is in sufficient

proximity to the roaming device for establishing or using the local connection 15.

Such functionality can be executed in response t o an event, such as a user request or

command to use the network-enabled resource 10. For example, the user may select

to print a document from a roaming device by simply selecting an image of a printer,

without specifying an address of the printer. The resource manager 130 can

automatically determine whether the network-enabled resource 10, corresponding to

the selected printer, is locally available, by for example, determining the local area

network in use, and using information store 124 to determine whether the local

network connection is that for the selected network-enabled resource 10.

[0026] If the network-enabled resource 10 is not locally connected, resource

manager 130 can communicate with the network-enabled resource 10 using the

network service interface 120. The network service interface 120 can respond t o the

resource manager 130 by retrieving the resource link 153 from the information store

124, and signaling the resource link 153 t o the cloud service 150 in connection with a

user specified action 157 or operation.

[0027] In turn, the cloud service 150 can use the resource link 153 to retrieve

resource information 143 for identifying the particular resource 10. The resource

information 143 can include the identifier for the network-enabled resource 10, as

well as location information that can be utilized by the cloud service 150 in accessing

and communicating with the network-enabled resource 10. In an example of FIG. 1,



the resource information 143 can be used to communicate the action 157 to the

network-enabled resource 10 via the cloud service 150.

[0028] On the roaming device 20, the network service interface 120 can retrieve

the resource link 153 from the information store 124 automatically, in response to a

user input t o access or otherwise perform remote action 157 using the network-

enabled resource 10. As a result, the user of the roaming device 20 does not have to

specify characters, or provide data components that comprise the resource link 153

or network address for the network-enabled resource 10. I n one implementation, the

resource link 153 is retrieved and utilized automatically on the roaming device 20, in

response to user input for the specific network-enabled resource 10. For example, the

user can be displayed information corresponding to an identifier of the network-

enabled resource 10. This information can be determined from, for the example, the

resource identifier 114, which can be stored on the roaming device 20 in response t o

the roaming device 20 and the network-enabled resource 10 forming the local

connection 15. In one implementation, a user's selection of an operation that utilizes

the network-enabled resource 10 (e.g. print command) over the local connection 15

results in the roaming device 20 automatically obtaining the resource identifier 114

for use in determining the resource link 153 to the cloud service 150. In turn, the

cloud service 150 utilizes the resource link 153 to locate the network-enabled

resource, and to perform the remote actions 157 specified by the user. The resource

identifier 114 can also provide a basis for displaying information to the user of the

roaming device 20. For example, the cloud service 150 can pair the resource link 153

with a specific printer and network location, then use that information to

communicate the remote action 157 of the user to the network-enabled resource 10.

[0029] In one example, the network-enabled resource 10 corresponds to a Web-

enabled printer. The printer can have an established association with cloud service

150. The cloud service 150 can maintain a link for locating the printer over the

Internet. In one implementation, the printer can periodically communicate with the

cloud service 150 t o enable remote communications from users (e.g., as described

with examples), enable ink refill checks, status checks and or other functionality

(e.g., enable images to be shared with other printers etc.). The user of the roaming

device 20 can locally connected with the printer t o print documents, pictures etc,

using the printer. For example, the roaming device 20 can locate the printer over a

local Wi-Fi connection. When locally connected, roaming device 20 can implement



processes in which the identifier of the local printer is retrieved, then communicated

to the cloud service 150 in order to determine a link for subsequently locating the

printer through the cloud service.

[0030] The processes implemented by the roaming device 20 can be used t o

enable automatic and/or programmatic acquisition of link 153 for remotely accessing

the printer through the cloud service 150. More specifically, the acquisition of link 153

can be implemented in a manner that is automatic, programmatic, and/or transparent

to the user. Thus, for example, the user does not need t o manually record the local

identifier of the printer, nor does the user have to store or enter information

corresponding to the network address of the printer (e.g., email address for printer).

In some implementations, the characters that comprise the link 153 are graphically

represented in atomic fashion, or are otherwise hidden to the user.

[0031] Subsequent to leaving the domain of the printer, the user can operate

roaming device 20 t o signal a print operation. When performing the operation, the

user can select a printer without regard to the location of the roaming device 20

relative to the printer. Additionally, the user does not have to provide input that

specifies the network address of the printer.

[0032] By way of example, the user can perform a print operation (e.g., print job)

when local connected to a printer (e.g., on the local domain of the printer). The print

operation on the local domain results in the user obtaining a link for remotely locating

the printer through the cloud service 150. Subsequently, when the roaming device is

remote to the domain of the printer (e.g., using Internet to connect t o cloud service

150), the link for locating the printer is programmatically communicated to the cloud

service 150 in connection with a second print job that the user specified from a

location remote to the printer. The link locates the printer through the cloud service

150. By programmatically obtaining the link, the need for having the user to manually

record the information for later use is eliminated.

[0033] Under one aspect, the user's experience in selecting the printer (or

performing some other action) is substantially the same, regardless of whether the

user accesses the printer through the local connection 15 or through the cloud service

150. Still further, the user experience can minimize user input for remotely accessing

the printer. For example, the user can provide input that corresponds to the user

selecting a printer (e.g., tapping a display of a tablet), or performing a print operation



using a default printer that can be located locally or remotely to the location of the

user.

[0034] METHODOLOGY

[0035] FIG. 2 illustrates an example method in which a roaming device obtains a

link for accessing a network-enabled resource through a cloud service. A method such

as described by an example of FIG. 2 can be implemented using components such as

described by an example of FIG. 1 . Accordingly, reference may be made to elements

of FIG. 1 for purpose of illustrating suitable components or elements for performing a

step or sub step being described.

[0036] In one implementation, a user utilizes the roaming device 20 t o perform a

local print operation on a printer (210). The local print operation can include a

wireless network operation communicated over the domain of the printer (212). For

example, a roaming device may link t o a home network, and access the local printer

to perform a print command. The local print operation can alternatively be made

through direct connection, such as through a wireline connection, or through an

inductive signal transfer (214).

[0037] In response t o performing the operation, the roaming device 20 obtains

identification information for the printer (220). Thus, in one example, the

identification information is obtained automatically as a byproduct of the roaming

device 20 utilizing the printer in a local setting or environment. In this regard, the

local use of the printer can provide an inherent mechanism for authenticating the

roaming device 20 in being able to access the printer through the cloud service 150.

In addition to receiving identification information, the roaming device 20 may also

receive credential information for authenticating its subsequent use of the printer.

[0038] As an alternative or variation to the print command, the roaming device

20 can perform an alternative operation, such as operations corresponding to

accessing the printer, checking printer or job status, check ink levels, running an

application, or other operation. Still further, the roaming device 20 can simply detect

presence of the printer, and communicate with the printer t o obtain identification

information for that printer.

[0039] Once the identification information is determined from the printer using

the local connection, the roaming device 20 queries the cloud service 150 for a link to

the printer (230). The cloud service 150 may predetermine and associate the

resource link 153 with the printer based on the printers identification. Alternatively,



the cloud service 150 can generate the resource link 153 in response to being

queried.

[0040] The resource link 153 can be structured as a network address, a uniform

resource locator (URL), an e-mail address or other data item that serves t o locate the

printer over the Internet. I n addition t o address, resource link 153 can also include or

specify credential information for enabling the roaming device 20 and cloud service

150 (acting as a proxy for the roaming device 20) to access and utilize the printer.

[0041] The resource link 153 can be stored on the roaming device 20 for later

use (240). For example, the roaming device 20 can obtain the link for the printer

when the roaming device is on the local domain of the printer. The resource link 153

can be stored and accessed subsequently, even when the roaming device is remote to

the domain of the printer.

[0042] I n particular, the roaming device 20 can process a print operation request

from a user at a later time, when the roaming device is no longer on the domain of,

or otherwise locally connected to, the printer (250). For example, the roaming device

20 can link to the Internet over a cellular connection when receiving a print command

from the user.

[0043] I n response t o receiving the print operation request, the resource link 153

for the printer is automatically retrieved from memory (260). The roaming device 20

uses the resource link 153 t o communicate the operation t o the selected printer using

the cloud service (270).

[0044] As described with an example of FIG. 2, the cloud service 150 can be

configured to use the resource link 153 t o locate the printer over the Internet, so as

to communicate the desired operation to the printer. I n response, the printer can

perform the operation, and communicate the corresponding output either locally

(e.g., generate hardcopy on the printer) or through the network (e.g., provide

confirmation of print job). Furthermore, the cloud service 150 can return a response,

output or other information t o the roaming device 20 in response to the operation

being requested from the roaming device.

[0045] EXAMPLE

[0046] FIG. 3 illustrates an implementation in which a roaming device uses a

cloud service t o access printer or similar device on a local domain. I n the example

shown, a local domain 301 includes one or more network enabled devices, such as a

printer 302a, copier 302b, and projector 302c. I n variations, other kinds of devices



can be utilized in connection with examples described herein. I n particular,

televisions, personal computers, playback devices, DVRs, satellite dishes, appliances,

home sensors and lighting equipment, and/or various other devices can be

implemented as a network-enabled resource in accordance with examples such as

described herein.

[0047] A roaming device 310 can operate in the local domain 301 to utilize one

or more of the devices 302. For example, the roaming device 310 can (i) signal data

for print to the printer, (ii) signal data for copying to the copier, and/or (iii) signal

data for presentation to the projector. At an initial time (T=/) roaming device 310 can

use the local area network connection (e.g., Wi-Fi) t o access and use one or more of

the devices 302. As a result of accessing the device 302 locally, the roaming device

310 receives device identifier 312. For example, the roaming device 310 can

automatically obtain the device identifier 312 as an ancillary result to the roaming

device performing an operation that utilizes one of the devices. I n examples, roaming

device 310 can perform various kinds of operations with the devices 302 on the local

domain 301 in order to obtain the corresponding device identifiers 312.

[0048] The roaming device 310 can signal the local identifier 312 t o the cloud

service 320. In one implementation, the roaming device 310 can signal the identifier

312 t o the cloud service 320 when the roaming device is resident on the local domain

301. The cloud service 320 can maintain the local identifier 312, and return to the

roaming device a device link 322.

[0049] Subsequently (at T=f), when the roaming device 310 leaves the local

domain 302, the roaming device 310 is able to use the device link 322 to access the

corresponding device 312 on the local domain 301 via the cloud service 320. The

cloud service 320 can respond to the device think 322 by locating the local domain,

and locating the specific device on the local domain. Thus, for example, the device

link 322 can be mapped t o network location information that identifies the local

domain 302 and the specific device on that domain. As mentioned with other

examples, the cloud service 320 can have a pre-established association or

relationship with the local domain, and/or with one or more devices on that domain.

By way of example, a printer can utilize the cloud service 320 to receive print jobs, as

well as t o communicate status information regarding the performance and

maintenance of the device 302 (e.g., check ink levels).

[0050] HARDWARE DIAGRAM



[0051] FIG. 4 illustrates an example hardware diagram for a computer system

upon which embodiments described herein may be implemented. For example, in the

context of FIG. 1, the roaming device 100 and cloud service 150 of system 100 can

each be implemented using a computer system such as described by FIG. 4 .

According t o embodiments, each computing device 400 can correspond to one of a

mobile computing device (e.g., cellular device that is capable of telephony,

messaging, and data services), tablet, laptop, netbook, media playback device, smart

television, media playback device, projector, camera, or personal computer. The

computing device 400 includes a processor 410, memory resources 420, a display

device 430, one or more communication sub-systems 440, and an input mechanism

450.

[0052] The processor 410 is configured with software and/or other logic t o

perform one or more processes, steps and other functions described with

embodiments, such as described by examples of FIG. 1-3, and elsewhere in this

document. Processor 410 can be configured, with instructions and data stored in the

memory resources 420, to implement functionality such as described with roaming

device 20. I n particular, the memory resources 420 can store (i) local identification

instructions 411, executable by the processor 410 to communicate locally with a

network-enabled resource to obtain identification information for that resource, and

(ii) cloud service instructions 413, executable by the processor 410 to use the

identification information in obtaining a link for remotely accessing the resource

through the cloud service 150 (see FIG. 1). The communication sub-system 440 can

include a local communication port t o communicate with the network-enabled

resource locally (e.g., when executing local identification instructions 411). The local

communication sub-system 440 can include, for example, a WiFI port, a Bluetooth

port, or a Near-Field Communication (NFC) port. The communication sub-system 440

can also include a wireless communication port (e.g., cellular) to communicate with

cloud service 403 (e.g., when executing cloud service instructions 413).

[0053] The processor 410 can provide selection content 432 to the display 430 by

executing instructions and/or applications that are stored in the memory resources

420. In one implementation, the selection content 432 can correspond to an image

or set of images for printers that the user can access either locally, or remotely

through the cloud service. When accessing resources remotely, the user does not

have to recall or otherwise manually input information for locating those resources.



[0054] Although illustrative embodiments have been described in detail herein

with reference to the accompanying drawings, variations to specific embodiments and

details are encompassed by this disclosure. It is intended that the scope of

embodiments described herein be defined by claims and their equivalents.

Furthermore, it is contemplated that a particular feature described, either individually

or as part of an embodiment, can be combined with other individually described

features, or parts of other embodiments. Thus, absence of describing combinations

should not preclude the inventor(s) from claiming rights to such combinations.



What is claimed is:

1. A method for linking a network-enabled resource to a roaming computing

device, the method being implemented by one or more processors and comprising :

obtaining, from an interaction between the roaming device and the network-

enabled resource through a local connection, an identifier for the network-enabled

resource;

obtaining, through a cloud service, a link for the network-enabled resource, the

link being determined from the identifier; and

using the link to access and use the network-enabled resource through the

cloud service.

2 . The method of claim 1, wherein obtaining the identifier is performed

automatically in response to the roaming device performing an operation that utilizes

the network-enabled resource, and wherein the operation is performed on the local

connection.

3 . The method of claim 1, wherein obtaining the link is performed automatically

while the roaming device is on the local connection of the network-enabled resource.

4 . The method of claim 1, wherein obtaining the identifier is performed

automatically as an ancillary result of the roaming device performing an operation to

use the network-enabled resource through the local connection.

5 . The method of claim 4, wherein the link corresponds to one or more of a

uniform resource locator or an email address.

6 . The method of claim 1, wherein using the link is performed without requiring

input from a user as t o any aspect of the link.

7 . A computer-readable medium for storing instructions for linking a network-

enabled resource to a roaming computing device, the computer-readable medium

carrying instructions, that when implemented on the roaming device, cause the

roaming device to perform operations comprising :



(a) performing an operation in which the roaming device utilizes the network-

enabled resource through a local connection;

(b) obtaining, through the local connection, an identifier of the network-enabled

resource;

(c) communicating the identifier t o a cloud service that is linked to the network-

enabled resource;

(d) obtaining, from the cloud service, a link for accessing the network-enabled

resource through the cloud service; and

(e) performing an operation, in which the roaming device utilizes the network-

enabled resource through the cloud service, using the link.

8 . The computer-readable medium of claim 7, further comprising storing the link

on the roaming device, and wherein (e) is performed repeatedly using the stored

link.

9 . The computer-readable medium of claim 7, wherein the local connection

corresponds to a connection made through a local area network or through a local

connector, and wherein (e) is performed using the Internet.

10. The computer-readable medium of claim 9, wherein the network-enabled

resource is a printer, and wherein (e) includes performing a printer operation using

the printer, from any point on the Internet in which the cloud service can be

accessed.

11 . The computer-readable medium of claim 7, wherein the link includes a uniform

resource locator, an email link, and/or a credential.

12. The computer-readable medium of claim 7, wherein (b) through (d) is

performed automatically in response t o performing (a).

13. The computer-readable medium of claim 7, wherein (b) includes obtaining any

one or more of a serial number, manufacturer, part number, or local area network

link.



14. The computer-readable medium of claim 7, wherein (a) through (c) are

required to be performed on a domain of a local area network.

15. A system comprising :

one or more servers that provide a cloud service, the cloud service

communicating with a network-enabled resource;

a roaming device to :

connect to the network-enabled resource over a local connection;

obtain an identifier for the network-enabled resource over the local

connection;

communicate the identifier to the cloud service;

wherein the cloud service determines an link for the network-enabled resource,

and communicates the link to the roaming device; and

wherein the roaming device uses the link to communicate and use the network-

enabled resource from over the Internet at one or more later instances.
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