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INTERACTION BETWEEN DEVICES DISPLAYING APPLICATION STATUS
INFORMATION

BACKGROUND

[0001] There are now a number of operating systems, such as Microsoft® Windows® 8
and Windows® Phone 8, which provide an interface comprising tiles with dynamic
graphical elements that display status information for applications. This status information
is visible to a user glancing at the display and does not require the user to open the
application in order to access status information.
[0002] The embodiments described below are not limited to implementations which
solve any or all of the disadvantages of known ways of displaying status information and
interacting with applications.

SUMMARY
[0003] The following presents a simplified summary of the disclosure in order to
provide a basic understanding to the reader. This summary is not an extensive overview of
the disclosure and it does not identify key/critical elements or delineate the scope of the
specification. Its sole purpose is to present a selection of concepts disclosed herein in a
simplified form as a prelude to the more detailed description that is presented later.
[0004] Methods and apparatus for displaying dynamic status information on a plurality
of devices and enabling interactions between these devices are described. In an
embodiment, a trigger signal is sent to one or more computing devices to trigger the
launch of an application client on the computing device. The trigger signal is generated on
another device in response to a user interacting with the displayed status information. This
other device may be an impoverished device which displays status information for an
application but is not capable of running the application client. In various embodiments,
the status information is displayed in the form of a GUI element called a tile and this status
information may be pushed to the device by a proxy server. The trigger signal may be sent
to multiple devices or in some embodiments, a computing device may be selected to
receive the trigger signal.
[0005] Many of the attendant features will be more readily appreciated as the same
becomes better understood by reference to the following detailed description considered in

connection with the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The present description will be better understood from the following detailed
description read in light of the accompanying drawings, wherein:
FIG. 1 is a schematic diagram of an example system which provides status update
information for applications;
FIG. 2 is a schematic diagram showing an association method implemented in the
system of FIG. 1;
FIG. 3 is a schematic diagram and example flow chart showing a method of
interaction between elements of the system of FIG. 1;
FIG. 4 is a schematic diagram of another example system which provides status
update information for applications;
FIG. 5 is a flow diagram showing example methods of selecting a master
computing device;
FIG. 6 shows flow diagrams of two further example methods of selecting a master
computing device;
FIG. 7 is a schematic diagram of a further example system which provides status
update information for applications;
FIG. 8 shows schematic diagrams of various hardware live tiles; and
FIG. 9 illustrates an exemplary computing-based device in which embodiments of
the methods described herein may be implemented.
Like reference numerals are used to designate like parts in the accompanying drawings.

DETAILED DESCRIPTION

[0007] The detailed description provided below in connection with the appended
drawings is intended as a description of the present examples and is not intended to
represent the only forms in which the present example may be constructed or utilized. The
description sets forth the functions of the example and the sequence of steps for
constructing and operating the example. However, the same or equivalent functions and
sequences may be accomplished by different examples.

[0008] FIG. 1 is a schematic diagram of a system 100 which provides status update
information for applications. The system 100 comprises a computing device 102 on which
an application client 103 has been installed, although this application client 103 need not
be currently running. This application client 103 may interact with a remote application
service 124 (or multiple remote application services 124) or alternatively, both the

application client 103 and the application service may be located on the computing device
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100. The term 'application’ is used herein to relate to the composite user experience which
is provided by the combination of the application client 103 and any application services
(e.g. application service 124). In this example the application is an email application, but it
will be appreciated that this is provided by way of example and the application may be any
type of application. In some examples, the application client 103 may be specific to the
application (e.g. an email application client) and in other examples, the application may be
entirely web-based (e.g. a web-based email application) and in which case the application
client 103 may be a browser.

[0009] The computing device 102 may, for example, be a desktop, laptop or surface
computer, smartphone, games console or other computing device. The display on the
computing device 102 is arranged to display a tile 104 which provides dynamic graphical
clements that display status information associated with the application. The tile 104 may
also be referred to as a 'live tile' because it displays dynamic content. In the example
shown in FIG. 1, this status information indicates that the user has two new email
messages.

[0010] The system further comprises a hardware live tile 106 which is a hardware
display device comprising a processor 108, display 110 and wireless interface 112. The
hardware live tile 106 is not capable of running the application client 103 (e.g. the email
application client) due to processing, memory and power constraints (i.c. the hardware live
tile 106 comprises insufficient hardware resources to run the application). In particular, the
hardware live tile 106 may be a low cost device and the processor 108 may be a small, low
power processor or microcontroller. The display 110 may be a touch-sensitive display,
thereby providing both a display and a user input device. Alternatively, where the display
is not touch-sensitive (or in addition to use of a touch- sensitive display) the hardware live
tile 106 may comprise a separate user input device 114 (e.g. one or more buttons). In an
example, the wireless interface 112 may be a WiFi™ interface, alternatively the wireless
interface 112 may use NFC, IR (infra-red), Bluetooth™ or other technology.

[0011] Although the hardware live tile 106 does not have any operating system or the
ability to run applications (i.e. application clients or application services), the processor
108 is arranged to handle strings and image files (e.g. JPEG files). This means that the
hardware live tile 106 is able to display status information for an application (e.g. the
email application) in the form of a tile 116 if suitable strings / image files are provided via
the wireless interface 112. The hardware live tile 106 is application independent as it does

not replicate the application client 103 running on the computing device 102 but instead
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displays status information (in tile 116) provided to it via the wireless interface 112 and
may, as described below, provide status update information for one or more applications.
[0012] In the system 100, a proxy device 118 (which may also be referred to as a
notification service) provides the strings / image files to the hardware live tile 106 in order
that it can display the status information for an application (e.g. the email application in
this example). It can be seen in FIG. 1 that the status information is provided by the proxy
device 118 to both the computing device 102 and the hardware live tile 106 (arrows 120
and 122), although the data is provided in different formats to the computing device 102
and hardware live tile 106 (because of the limitations of the hardware in the hardware live
tile).

[0013] When there is updated status information for the application (e.g. a new email
has arrived in the email application example) this information is provided (arrow 123) to
the proxy device 118 from the application service 124 (e.g. the email service) which may
be running remotely (i.e. this may be a cloud-based service) and which may be operated
by a third party (i.e. a party other than the party operating the proxy device). The update
information may be provided to the proxy device 118 along with an identifier for the
application, which may be referred to herein as the application ID. This application ID is
specific to the application client 103 and also to the user / application log-in (e.g. so that
different users creating live tiles for the same application will have different application
IDs). Within the proxy device 118, both devices (the computing device 102 and the
hardware live tile 106) are associated with the application ID and hence receive the
updated status information (arrows 120 and 122). As described above, different
information will be sent to each of the devices, because the hardware live tile 106 will
receive one or more strings / image files to enable it to display an updated tile 116,
whereas the computing device 102 may receive the information in any format (e.g. it may
receive the new email). In order to receive the status update information at the computing
device 102, it is not necessary for the application client 103 to be running on the device
(e.g. it may be closed or asleep), but the application client 103 is installed on the
computing device 102.

[0014] As the status update information is provided to the hardware live tile 106 by the
proxy device 118 (and not directly from the computing device 102), there is no
requirement for the hardware live tile 106 to be physically close to the computing device

102 in order for the update information to be received by the hardware live tile.
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[0015] In order that the updates may be received by the computing device 102 and
hardware live tile 106, a channel may be kept open between the computing device 102 and
the proxy device 118 and a channel may be kept open between the hardware live tile 106
and the proxy device 118. A channel may be kept open by a stub running on the
computing device 102 / hardware live tile 106 which sends periodic keep alive messages
to the proxy device 118.

[0016] Although FIG. 1 shows the status update coming from the application service
124, in other examples, the status update information may come from the computing
device 102. For example, if the status information displayed on the hardware live tile 106
(in tile 116) is the number of unread emails, when a user reads an email on the computing
device 102, the number displayed in the tiles 104, 116 for that application is decremented.
In such an instance the status update information may be sent to the proxy device 118 by
the computing device 102 (arrow 126) and then the status update information may be sent
(as described above) to those devices associated with the same application ID (arrows 120-
122) or to a subset of those devices (i.c. not to the computing device 102 as the proxy
device 118 is aware that this information was received from that device and in which case
the local tile 104 may be updated directly by the application client 103 running on the
computing device 102). In other examples, the status update may be provided directly to
the hardware live tile 106 by the computing device 102 (arrow 128), e.g. via the wireless
interface 112.

[0017] In order for the system 100 of FIG. 1 to operate as described above, both the
devices (the computing device 102 and hardware live tile 106) are associated with the
same application ID (or otherwise linked) within the proxy device 118. FIG. 2 shows a
schematic diagram of the same system 100 and illustrates an example method of creating
this association or linking. When a tile 104 is created for an application client 103 running
on the computing device 102, the computing device 102 communicates with the proxy
device 118 (arrow 202) to obtain an identifier (ID) for the tile and this ID is passed to the
application client 103 running on the computing device 102 which creates the tile 104. At
this point, the computing device 102 is associated with the ID within the proxy device 118.
Where the application is a web-based application and the application client 103 is a web
browser, the browser may create multiple tiles, with each tile having a different
application ID and being associated with a different web-based application. The
application ID which has been generated by the proxy device 118 and which relates to the

application client 103 and tile 104 is then passed to the external service 124 (arrow 204) so
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that the service 124 can provide updates to the tile 104, via the proxy device 118 (as
described above with reference to FIG. 1) as and when required.

[0018] To associate the hardware live tile 106 with the same application ID in the proxy
device 118, information relating to the hardware live tile 106 is transferred from the
hardware live tile 106 to the computing device 102 (arrow 206). The information
transferred comprises information which facilitates the association such as an identifier of
the hardware live tile 106 and in some examples, authorization details (e.g. credentials for
the hardware live tile 106). The transfer (arrow 206) may be achieved in many different
ways and various examples are described below.

[0019] In a first example, a code (e.g. a QR code or barcode) is displayed on the
hardware live tile 106 (e.g. in response to a particular user input on the hardware live tile
106 or automatically when the hardware live tile 106 is switched on) and this is captured
by a camera on the computing device 102. In a second example, the information may be
transferred using the wireless interface 112 and/or using NFC or IrDA (where the
hardware live tile 106 has this capability). In a third example, an alphanumeric code may
be displayed on the hardware live tile 106 and this may be manually entered by a user into
the computing device 102 (e.g. into the application client 103 running on the computing
device 102). In a fourth example, the computing device 102 may have a peripheral device
which provides a docking station for a hardware live tile 106. When located in the docking
station, the hardware live tile 106 may be able to transfer the information to the computing
device 102 using a wired connection or any other means.

[0020] The information which is received by the computing device 102 from the
hardware live tile 106 (arrow 206) is then transmitted by the computing device 102 to the
proxy device 118 along with the application ID (arrow 208) and the proxy device 118 uses
this information to associate the hardware live tile 106 with the application ID. If there is
more than one hardware live tile in the system, this method may be repeated to associate
further hardware live tiles with the same application ID.

[0021] Using the association method described above, there is no requirement for user
authentication with the hardware live tile 106 (e.g. the user does not log in to that device)
and in many examples, the sparse hardware of the hardware live tile 106 is such that user
authentication cannot be achieved on the hardware live tile 106 itself. For example, there
may be no keyboard input to the hardware live tile and only simple user interactions (e.g.

press, swipe) may be enabled.
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[0022] Although the hardware within the hardware live tile 106 is sparse (i.c. it only has
limited processing capabilities), some user interaction with the hardware live tile 106 may
be performed via the display 110 if it is touch-sensitive or via the user input device 114
where this is provided. In some examples, the hardware live tile 106 may be associated
with multiple applications (e.g. by repeating the methods described above for different
applications, each having a different application ID) and the hardware live tile 106 may
therefore display status update information for more than one application. As described
above, the hardware live tile is application independent. It receives information for all
applications with which it is associated using a single overall schema (e.g. using strings
and/or image files), although different applications may use different subsets of the
schema. It is not necessary for the hardware live tile to install new software relating to
cach application.

[0023] In examples where the hardware live tile 106 is associated with multiple
applications, a user may touch the hardware live tile 106 (on the touch-sensitive display or
user input device) in order to switch between status update information for the different
applications. In addition, or instead, there may be more than one "page" of status
information within the tile 116 for each application (e.g. more than one view / image) and
a user may be able to touch or otherwise interact with the hardware live tile 106 to switch
between these pages. In an example, the tile 116 for an application may comprise a "front"
page and a "back" page, cach of which displays different status information.

[0024] In various examples, a user interaction with the hardware live tile 106 may
trigger an action on the computing device 102, which may be considered the "master”
device as it is the device which has (in the past) been running the application client 103,
although the device need not currently be running the application client 103. This can be
described with reference to FIG. 3 which comprises a schematic diagram of the system
100 of FIG. 1 and a flow diagram of an example method of interaction between the
hardware live tile 106 and the computing device 102.

[0025] As shown in FIG. 3, in response to a user input received (in block 302) at the
hardware live tile 106 (e.g. via the display 110 or user input device 114), a trigger signal is
sent (in block 304) to the master computing device (computing device 102 in this
example). The user input may, for example, be a swipe of the display or a press of a
button.

[0026] The trigger signal may, in some examples, be sent via the proxy device 118

(arrows 31-32) and in this case may use the existing (and open) channels between the two
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devices 106, 102 and the proxy device 118 (which are described above). In such examples,
the mechanism used by the proxy device 118 to signal to the master computing device
may be similar to receiving status update information (e.g. from the application service
124) in that the information which is received by the proxy device 118 and relates to an
application ID is sent to some or all of those devices which are linked with the application
ID (as described above with reference to FIG. 1). In this example, however, the
information may not be sent to the device from which the information is received.
Alternatively a different mechanism may be used.

[0027] In other examples, the trigger signal may be sent directly from the hardware live
tile 106 to the master computing device (arrow 33) and this may use the wireless interface
112 within the hardware live tile 106 or any other communication interface provided in the
hardware live tile (e.g. NFC, IrDA, Bluetooth™).

[0028] In further examples, the trigger signal may be sent from the hardware live tile
106 to the application service 124 via the proxy service 118 (arrows 31 and 34). This then
causes application service 124 to send updated status information to the application client
103 (e.g. using the mechanism described above with reference to FIG. 1).

[0029] In response to receiving the trigger signal, the master computing device (e.g.
computing device 102) launches (in block 306) the application client 103 to which the
trigger signal relates (i.e. the application client 103 which is related to the status update
with which the user interacted on the hardware live tile 106). The application client 103
may, for example, be launched by the same software (the stub, as described with reference
to FIG. 1) that talks to the proxy device 118 and maintains the open channel to the proxy
device 118. Alternatively, there may be separate remote launching software (RLS) 405 on
the master computing device.

[0030] On launching, the application client 103 may take any action (block 307) and this
action may be dependent upon the trigger signal received, where the trigger signal
provides an input to the application client 103 once launched (in block 306). For example,
different user interaction on the hardware live tile 106 may result in different trigger
signals and initiate different actions within the application client 103 on the master
computing device (e.g. because different trigger signals provide different inputs to the
application client 103). The user input on the hardware live tile 106 (received in block
302) may be sent to the application client 103 within the trigger signal (transmitted in
block 304) and this user input on the hardware live tile 106 may then be used as a user

input to the application client 103. For example, if the user used a touch tap or gesture,
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that touch location or gesture type and the particular status information being displayed at
the time of the user input may be sent to the newly-launched application client 103 to
provide some context (e.g. what message to show first in an email application client).
[0031] In some examples the newly-launched application client 103 may consult the
related local tile 104 for any status updates and then communicate with the remote
application service 124 to obtain further information on the updates (e.g. to download the
content of the new email) and display this extra information.

[0032] It will be appreciated that in scenarios where the application client 103 on the
master computing device is already running and active, the launch operation (in block
306) may have no visible effect to a user.

[0033] In examples where the hardware live tile is associated with multiple applications
and therefore displays status update information for more than one application, the trigger
signal identifies which application it relates to and this may be determined (by the
hardware live tile) based on which status update information was being displayed at the
time the user input is received (in block 302), i.e. which tile 116 was being displayed on
the hardware live tile 106 at the time of the user interaction. In an example
implementation, different authentication details may be provided by the hardware live tile
106 when performing the association method (as shown in FIG. 2) for different
applications and these authentication details (e.g. credentials) may be stored by the
application client 103 and/or the proxy device 118. Some / all of these authentication
details may be provided within a trigger signal to enable the receiving device (e.g. the
proxy device 118 or master computing device) to determine to which application the
trigger relates.

[0034] In various examples a single application ID may be linked to two devices (e.g.
the computing device 102 and the hardware live tile 106), as in the example described
with reference to FIG. 3. In other examples, however, there may be more than two devices
linked via an application ID and displaying status update information for the same
application, where the set of linked devices may comprise one or more computing devices
and one or more hardware live tiles. The system 400 in FIG. 4 comprises three devices
which each display the same status update information for an application in a tile 104, 116,
404. These three devices are the computing device 102, the hardware live tile 106 and a
further computing device which in this example is a smartphone 402. In this example, both
the computing device 102 and the smartphone 402 have installed the application client
103, 403; however the application client 103, 403 may be running or may be closed /
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asleep on either / both devices. When the proxy device 118 receives status update
information (e.g. from the application service 124) in this system 400, it sends status
update information to each of the three devices 102, 106, 402 and each of the three devices
are associated with the same application ID within the proxy device 118.

[0035] In the system 400 shown in FIG. 4, when a user interaction is received at the
hardware live tile 106 (e.g. as in block 302 in FIG. 3), the trigger signal may be
transmitted to both the other devices 102, 402 as they may both be considered "master”
devices (as they run the application) and as described above, the trigger signal may be sent
directly (arrows 41-42) or via the proxy device 118 (arrows 43-45) and in some cases the
application service 124 (arrows 43 and 46). In other examples, however, the method may
comprise an additional operation of selecting a master device (block 308) and this
selection operation may be performed by the hardware live tile 106 or the proxy device
118 (e.g. where this is involved in transmitting the trigger signal) and as a result the
selection operation may occur before or after the trigger signal has been transmitted by the
hardware live tile 106.

[0036] In a first example, the hardware live tile 106 receives the user input (block 302),
identifies a master computing device (block 308) and then transmits the trigger signal to
the selected master computing device (in block 304) either directly (arrow 41 or 42) or via
the proxy device 118 (arrows 43 and 44 or arrows 43 and 45). In a second example, the
hardware live tile 106 receives the user input (block 302) and transmits the trigger signal
to the proxy device 118 (block 304, arrow 43). The proxy device 118 identifies the master
computing device (in block 308) before forwarding on the trigger signal (arrow 44 or 45).
In some instances, the proxy device 118 may have predetermined and stored information
identifying the master computing device associated with each application ID (or there may
be a default master computing device, e.g. in a system such as the one shown in FIG. 1) or
alternatively the proxy device 118 may make this determination dynamically (as part of
block 308), e.g. following receipt of the trigger signal (arrow 43).

[0037] The identification (or selection) of a master computing device (in block 308) may
be based on many different factors and examples include, but are not limited to, user
preference (e.g. the user specifies which of their computing devices is the "master"), user
history (e.g. which device the user has used most recently or uses most often) or user
input, processing capability (e.g. speed / memory / cost), available resources (e.g. in terms
of processing power, available memory, battery power, etc.) or proximity. Any assessment

of proximity may relate to physical location or relative location of devices (e.g. distance
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between the hardware live tile and the candidate device) and/or network connectivity of
devices (e.g. a hardware live tile may be considered proximate to a candidate device if
there is good network connectivity between the two, where network connectivity may, for
example, be assessed based on latency, bandwidth and/or cost). It will be appreciated that
in some examples, more than one of these factors may be used, as described in more detail
below with reference to FIG. 5.

[0038] FIG. 5 is a flow diagram showing example methods of selecting a master
computing device (e.g. as in block 308 of FIG. 3) and these methods may be used by the
hardware live tile 106 or the proxy device 118 depending upon the particular
implementation (e.g. depending upon which element implements block 308).
Alternatively, different operations within the method may be performed by different
devices (e.g. where identifying a candidate set of devices is performed by the proxy device
118 and the selection of a master device from that candidate set is performed by the
hardware live tile 106) or operations within the method may be performed by a plurality of
devices working together.

[0039] Both example methods in FIG. 5 comprise locating a set of nearby devices (block
502), where these nearby devices are in proximity to the hardware live tile 106 where the
user interaction occurred (i.e. the hardware live tile that received the user input in block
302) and also have the relevant application client (i.e. the application client to which the
trigger signal relates) installed (although not necessarily running). As described above,
proximity may relate to relative location and/or network connectivity. Where the method
is implemented at the proxy device 118, those devices which have the relevant application
client installed may be identified as those devices associated with the same application ID.
Similarly, compatible devices (i.e. those with the relevant application client installed) may
be identified by the proxy device 118 and nearby devices may be identified by the
hardware live tile 106 such that the location of nearby devices (in block 502) is performed
by both devices 118, 106 working together. Any suitable method may be used to identify
nearby devices and examples include proximity detection (e.g. using local networking)
and filtering based on location information provided by the devices themselves.

[0040] Having identified a set of nearby devices (in block 502), one of the set of devices
may be selected (in block 504) as the master computing device based on user history, ¢.g.
based on which device in the set the user interacted with most recently or which device in
the set the user interacts with most frequently, etc. In another example method, the

selection of a master computing device from the candidate set (identified in block 502)
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may be based on user input. Where user input is used, an alert may be triggered on all the
identified nearby devices (block 506) and this alert take any form. In an example, each
nearby device (i.e. each device in the candidate set identified in block 502) may vibrate,
make a sound and/or display an alert. This alerts the user who can interact with one of the
devices (e.g. by switching on the display or pressing a button) and the master device is
identified based on which device the user interacts with following the alert, i.e. the master
computing device is selected based on a user input received at one of the set of nearby
devices (block 508). This enables a user to select a convenient device on which to launch
the application any view any additional status information.

[0041] In a first example implementation of this method which involves user input, the
user-selected device (as identified in block 508) signals the other nearby devices to stop
buzzing (or otherwise alerting the user) through the proxy device 118. In a second
example implementation, the user-selected device signals the hardware live tile 106 which
signals the other devices. In a third example implementation, the user-selected device
itself signals the other devices, e.g. through a “party channel” shared signaling mechanism
set up for that purpose. This may be done with IP multicast, or with cloud services such as
Microsoft® Windows Azure™. A fourth example implementation may not use signaling
but instead the other devices just time out. This may be appropriate if the notification is
not persistent (e.g. if the devices vibrate once and then stop, rather than constantly
buzzing/making a noise).

[0042] In the examples described above with respect to FIGs. 4 and 5, the trigger signal
may be sent (in block 304) to all devices associated with an application ID or to a selected
master computing device, where all the candidate devices have the application client
installed (but not necessarily running). In some further examples, however, the candidate
set of devices (e.g. as identified in block 502) may be broadened to include those devices
which do not currently have the application client installed but have the capability to
install the application client, e.g. they have an internet connection and access to an
appropriate application store or the application client has already been downloaded to the
device but not yet installed. In FIG. 4, the set of candidate nearby devices may therefore
also include a smart television 406 which does not have the application installed and is not
currently displaying a tile showing status update information (unlike the smartphone 402
which is displaying such a tile 404 and has been associated with the same application ID

in the proxy device 118).
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[0043] The interaction methods described herein may, therefore, be used by a user to
trigger the installation and launching of an application client on a new device (e.g. on a
large display device or other convenient device). This interaction method reduces the
number of user operations to a few simple interactions (e.g. one on the hardware live tile
and a second on the device following the alert).

[0044] FIG. 6 shows two flow diagrams 61, 62 of further example methods of selecting
a master computing device (e.g. as in block 308 of FIG. 3). In the first flow diagram 61, an
alert trigger signal is broadcast by the hardware live tile 106 (block 602). On receipt of this
alert trigger signal at a nearby device (block 604), an alert is triggered on that device (in
block 610) only if the application client is available (i.e. installed or available for
installation) on the nearby device ("Yes' in block 606). If, however, the application client is
not available ('No' in block 606), the alert is not triggered and the device takes no further
action in response to receiving the trigger alert signal (block 608). As described above, the
alert (triggered in block 610) may take any form (e.g. tactile, audible, visual) and in
response to a user input received on one of the nearby devices, that device is selected as
the master computing device (block 612).

[0045] In the second flow diagram 62, the proxy device 118 is informed by the
application service 124 about client executables for a number of different platforms (block
620). The proxy device 118 is also informed by devices (e.g. devices 102, 402, 406 in
FIG. 4) of their availability for signaling (block 622). In this method, instead of
application independently connecting to the proxy device 118 (to maintain an open
channel), a central software element on the device may connect to the proxy device 118
and provide an open channel for any application clients running on the device.

[0046] When a user interaction is received at a hardware live tile 106, the hardware live
tile 106 signals the proxy device 118 to notify it that it has been interacted with (block
624). The proxy device 118 then signals all compatible devices (block 626), including
those without the application client currently installed but for which the application
service 124 has provided an executable compatible with the hardware of that device, to
show a user interface (Ul) element indicating that that tile can be “accepted” here. This Ul
element may be the sole alert which is triggered, or there may also be an audible or
vibrating alert. As with the first flow diagram, one of the devices is then selected based on
user input (block 612).

[0047] As described above, once a device is selected (using either method shown in

FIG. 6), the application client is installed if it is not already installed, the application client
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is launched and provided with interaction context (e.g. the user input on the hardware live
tile, and the content being shown on the live tile during the input) so the application client
can go straight to the relevant content.

[0048] Although the systems described above comprise a single hardware live tile 106,
it will be appreciated that a system may comprise more than one hardware live tile and
that these different hardware live tiles may display tiles which relate to the same and/or
different applications as the other hardware live tiles in the system. There may also be
more than one proxy device 118 in a system. Where there are multiple hardware live tiles
in a system, the hardware live tiles and/or the proxy device(s) sending them information
may cooperate such that nearby hardware live tiles (e.g. co-located hardware live tiles) are
used to display information that is complementary instead of displaying the same status
information on two proximate hardware live tiles.

[0049] The association methods and interaction methods described above (with
reference to FIGs. 2 and 3-6 respectively) relate to systems which comprise at least one
hardware live tile 106 which comprises low end hardware that is incapable of running
application clients. The association methods and interaction methods may also be applied
in systems where all the devices are capable of running the application clients in order to
associate multiple computing devices (e.g. multiple instances of computing device 102)
with the same application ID and/or to trigger the launching of the application client on
one device as a result of user interaction with an application tile for the application on
another device. An example of such a system 700 is shown in FIG. 7 which comprises
three computing devices 702-706 which each have an application client 103 installed (e.g.
an email application client) and display a tile 708-712 which shows status update
information.

[0050] The association method may be implemented as described above, with one of the
devices 704 acting as a master and transmitting information received from the other
devices (arrows 71-72) to the proxy device 118 (arrow 73) in order to associate all the
devices with the same application ID. Alternatively the association may be performed
automatically by the proxy device 118 as a result of the same user creating a tile for the
same application (and hence requesting an application ID from the proxy device 118 for
the same application) on multiple devices.

[0051] The interaction methods described above may also be implemented in the system
700, with a user interaction with one tile 710 causing the sending of trigger signals to one

or both of the other devices (e.g. directly, arrows 71-72, or via the proxy device, arrows
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73-75) to cause the application client 103 to launch on the receiving device. As described
above, in some examples, the trigger signal may be transmitted to a single master
computing device (rather than both the other devices 702, 706) and this master computing
device may be selected based on one or more factors, such as the proximity to the device
704 with which the user interacts and may be based on user input on one device following
alert signals generated on a candidate set of devices.

[0052] The interaction methods described with respect to the system 700 in FIG. 7 may,
for example, be used to trigger the launching of an application client on a smartphone
when a user interacts with a corresponding tile on a tablet computer.

[0053] The hardware live tiles may be provided in any form factor and various examples
are shown in FIG. 8. The first examples shows a docking station 802 which provides
spaces for a user to locate a master computing device 804 (e.g. a smartphone) and one or
more hardware live tiles 806-808. When located in the docking station 802 (e.g. attached
using magnets in either the docking station or the hardware live tile), the hardware live tile
may be able to perform the association methods describe above and/or charge any battery
within the hardware live tile. The second example shows a watch 810 which comprises a
hardware live tile 811 and the third example shows the hardware live tiles 812 as situated
displays, ¢.g. on a kitchen appliance 814. As shown in this third example, multiple
hardware live tiles may be displayed in the same place, or only one may be used, in order
to provide any form of small situated display.

[0054] The hardware live tile described herein is a separate, small device which may be
remote from the master computing device, and which provides a small display for
rendering status update information. The impoverished hardware (in terms of processor,
memory and/or battery) results in a device which cannot run full applications (or
application clients) but can render strings / image files and consequently may be used to
display status information for applications running elsewhere (e.g. on a master computing
device and/or in the cloud). An example hardware live tile runs a single executable which
is a notification Ul which is configured to show data from one or more remote sources
(e.g. status information from application services) and which can trigger launch of other
related software (e.g. application clients) on related devices.

[0055] The hardware live tiles described above comprise a display (e.g. display 110 in
FIG. 1) for displaying status information for one or more applications. In some examples,
there may be additional tile devices of a similar or identical form factor which instead of

providing an output (in the form of a display) receive inputs and these may be referred to
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as 'capturing tiles'. An example of a capturing tile comprises a camera arranged to capture
still images or video clips. Where such capturing tiles are provided, these may be co-
located with hardware live tiles (e.g. in a docking station 802 or on a kitchen appliance
814) to provide composite devices with enhanced capabilities (e.g. a hardware live tile and
a capturing tile comprising a camera may be paired to provide a composite device that can
be used for receiving video calls). In such examples, the capturing tile may be provided
with additional resources (e.g. increased processing capability) compared to the hardware
live tile, in order to implement this composite device functionality.

[0056] FIG. 9 illustrates various components of an exemplary computing-based device
900 which may be implemented as any form of a computing and/or electronic device, and
in which embodiments of the methods described herein may be implemented. In
particular, this computing-based device 900 may operate as a computing device 102
(which may be a master computing device) or a proxy device 118.

[0057] Computing-based device 900 comprises one or more processors 902 which may
be microprocessors, controllers or any other suitable type of processors for processing
computer executable instructions to control the operation of the device in order to perform
aspects of the association and/or interaction methods described above. In some examples,
for example where a system on a chip architecture is used, the processors 902 may include
one or more fixed function blocks (also referred to as accelerators) which implement a part
of the method of association / interaction in hardware (rather than software or firmware).
Platform software comprising an operating system 904 or any other suitable platform
software may be provided at the computing-based device to enable application software
906 to be executed on the device.

[0058] Where the computing-based device 900 operates as a proxy device, the
application software 906 may comprise software for generating application IDs, software
arranged to link devices with application IDs and/or software for selecting a master
computing device from a candidate set of devices. Where the computing-based device 900
operates as a computing device 102, the application software 906 comprises the
application for which a tile is generated.

[0059] Alternatively, or in addition, the functionality described herein can be performed,
at least in part, by one or more hardware logic components. For example, and without
limitation, illustrative types of hardware logic components that can be used include Field-

programmable Gate Arrays (FPGAS), Program-specific Integrated Circuits (ASICs),
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Program-specific Standard Products (ASSPs), System-on-a-chip systems (SOCs),
Complex Programmable Logic Devices (CPLDs).

[0060] The computer executable instructions may be provided using any computer-
readable media that is accessible by computing based device 900. Computer-readable
media may include, for example, computer storage media such as memory 908 and
communications media. Computer storage media, such as memory 908, includes volatile
and non-volatile, removable and non-removable media implemented in any method or
technology for storage of information such as computer readable instructions, data
structures, program modules or other data. Computer storage media includes, but is not
limited to, RAM, ROM, EPROM, EEPROM, flash memory or other memory technology,
CD-ROM, digital versatile disks (DVD) or other optical storage, magnetic cassettes,
magnetic tape, magnetic disk storage or other magnetic storage devices, or any other non-
transmission medium that can be used to store information for access by a computing
device. In contrast, communication media may embody computer readable instructions,
data structures, program modules, or other data in a modulated data signal, such as a
carrier wave, or other transport mechanism. As defined herein, computer storage media
does not include communication media. Therefore, a computer storage medium should not
be interpreted to be a propagating signal per se. Propagated signals may be present in a
computer storage media, but propagated signals per se are not examples of computer
storage media. Although the computer storage media (memory 908) is shown within the
computing-based device 900 it will be appreciated that the storage may be distributed or
located remotely and accessed via a network or other communication link (e.g. using
communication interface 910).

[0061] Where the computing-based device 900 operates as a proxy device 118, the
memory 908 may further be arranged to store data on devices which are associated with
each application ID generated by the proxy device.

[0062] The computing-based device 900 may also comprises an input/output controller
912 arranged to output display information to a display device 914 which may be separate
from or integral to the computing-based device 900. The display information may provide
a graphical user interface. The input/output controller 912 may also be arranged to receive
and process input from one or more devices, such as a user input device 916 (e.g. a mouse,
keyboard, camera, microphone or other sensor). In some examples the user input device
916 may detect voice input, user gestures or other user actions and may provide a natural

user interface (NUI). This user input may, for example, be used to respond follow an alert
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(e.g. in the method of FIG. 5 or 6). In an embodiment the display device 914 may also act
as the user input device 916 if it is a touch sensitive display device. The input/output
controller 912 may also output data to devices other than the display device, ¢.g. a locally
connected printing device (not shown in FIG. 9).

[0063] Any of the input/output controller 912, display device 914 and the user input
device 916 may comprise NUI technology which enables a user to interact with the
computing-based device in a natural manner, free from artificial constraints imposed by
input devices such as mice, keyboards, remote controls and the like. Examples of NUI
technology that may be provided include but are not limited to those relying on voice
and/or speech recognition, touch and/or stylus recognition (touch sensitive displays),
gesture recognition both on screen and adjacent to the screen, air gestures, head and eye
tracking, voice and speech, vision, touch, gestures, and machine intelligence. Other
examples of NUI technology that may be used include intention and goal understanding
systems, motion gesture detection systems using depth cameras (such as stereoscopic
camera systems, infrared camera systems, RGB camera systems and combinations of
these), motion gesture detection using accelerometers/gyroscopes, facial recognition, 3D
displays, head, eye and gaze tracking, immersive augmented reality and virtual reality
systems and technologies for sensing brain activity using electric field sensing electrodes
(EEG and related methods).

[0064] Although the present examples are described and illustrated herein as being
implemented in a system which comprises a proxy device 118, the system described is
provided as an example and not a limitation. As those skilled in the art will appreciate, the
present examples are suitable for application in a variety of different types of systems
which provide status update information to devices from a central entity and in other
examples, this status information may be pulled by these devices (e.g. the computing
device 102 and hardware live tile 106), rather than being pushed as in the examples
described above.

[0065] The term 'computer’ or 'computing-based device' is used herein to refer to any
device with processing capability such that it can execute instructions. Those skilled in the
art will realize that such processing capabilities are incorporated into many different
devices and therefore the terms 'computer' and 'computing-based device' each include PCs,
servers, mobile telephones (including smart phones), tablet computers, set-top boxes,

media players, games consoles, personal digital assistants and many other devices.
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[0066] The methods described herein may be performed by software in machine
readable form on a tangible storage medium e.g. in the form of a computer program
comprising computer program code means adapted to perform all the steps of any of the
methods described herein when the program is run on a computer and where the computer
program may be embodied on a computer readable medium. Examples of tangible storage
media include computer storage devices comprising computer-readable media such as
disks, thumb drives, memory etc and do not include propagated signals. Propagated
signals may be present in a tangible storage media, but propagated signals per se are not
examples of tangible storage media. The software can be suitable for execution on a
parallel processor or a serial processor such that the method steps may be carried out in
any suitable order, or simultancously.

[0067] This acknowledges that software can be a valuable, separately tradable
commodity. It is intended to encompass software, which runs on or controls “dumb” or
standard hardware, to carry out the desired functions. It is also intended to encompass
software which “describes” or defines the configuration of hardware, such as HDL
(hardware description language) software, as is used for designing silicon chips, or for
configuring universal programmable chips, to carry out desired functions.

[0068] Those skilled in the art will realize that storage devices utilized to store program
instructions can be distributed across a network. For example, a remote computer may
store an example of the process described as software. A local or terminal computer may
access the remote computer and download a part or all of the software to run the program.
Alternatively, the local computer may download pieces of the software as needed, or
execute some software instructions at the local terminal and some at the remote computer
(or computer network). Those skilled in the art will also realize that by utilizing
conventional techniques known to those skilled in the art that all, or a portion of the
software instructions may be carried out by a dedicated circuit, such as a DSP,
programmable logic array, or the like.

[0069] Any range or device value given herein may be extended or altered without
losing the effect sought, as will be apparent to the skilled person.

[0070] Although the subject matter has been described in language specific to structural
features and/or methodological acts, it is to be understood that the subject matter defined
in the appended claims is not necessarily limited to the specific features or acts described
above. Rather, the specific features and acts described above are disclosed as example

forms of implementing the claims.
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[0071] It will be understood that the benefits and advantages described above may relate
to one embodiment or may relate to several embodiments. The embodiments are not
limited to those that solve any or all of the stated problems or those that have any or all of
the stated benefits and advantages. It will further be understood that reference to 'an’ item
refers to one or more of those items.

[0072] The steps of the methods described herein may be carried out in any suitable
order, or simultancously where appropriate. Additionally, individual blocks may be
deleted from any of the methods without departing from the spirit and scope of the subject
matter described herein. Aspects of any of the examples described above may be
combined with aspects of any of the other examples described to form further examples
without losing the effect sought.

[0073] The term 'comprising' is used herein to mean including the method blocks or
elements identified, but that such blocks or elements do not comprise an exclusive list and
a method or apparatus may contain additional blocks or elements.

[0074] It will be understood that the above description is given by way of example only
and that various modifications may be made by those skilled in the art. The above
specification, examples and data provide a complete description of the structure and use of
exemplary embodiments. Although various embodiments have been described above with
a certain degree of particularity, or with reference to one or more individual embodiments,
those skilled in the art could make numerous alterations to the disclosed embodiments

without departing from the spirit or scope of this specification.
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CLAIMS

1. A method comprising:

receiving, at a device, a signal indicative of a user input associated with a GUI
element displaying dynamic status information for an application; and

transmitting a trigger signal to a separate computing device, wherein the trigger
signal is arranged to cause a client for the application to launch on the separate computing

device and to provide an input to the client for the application.

2. A method according to claim 1, further comprising;:
identifying a master computing device from a candidate set of computing devices;
and

wherein the trigger signal is transmitted to the master computing device.

3. A method according to claim 2, wherein identifying a master computing
device from a candidate set of computing devices comprises:
identifying a candidate set of computing devices based on proximity; and

selecting one of the candidate set of computing devices.

4. A method according to claim 2, wherein identifying a master computing
device from a candidate set of computing devices comprises:
identifying a candidate set of computing devices based on device location;
triggering an alert on each of the candidate set of devices; and
selecting one of the candidate set of computing devices based on user input on one

of the candidate set of computing devices.

5. A method according to claim 1, wherein the signal indicative of a user
input is generated by a user input device in response to a user interaction with the GUI

element.
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6. A method according to claim 5, wherein the trigger signal is transmitted
from a device comprising the user input device and a display arranged to display the GUI

element to the computing device.

7. A method according to claim 6, wherein the trigger signal is transmitted
from the device comprising the user input device and display to the computing device via

a proxy device.

8. A method according to claim 1, wherein the signal indicative of a user
input associated with a GUI element comprises a trigger signal transmitted by a remote
device and received at a proxy device and wherein transmitting a trigger signal to a
separate computing device comprises:

forwarding the trigger signal received from the remote device to the separate

computing device.

9. A system comprising a device arranged to display status update information
for an application, the device comprising:

a display arranged to display a GUI element displaying status information for an
application; and

a communication interface arranged to transmit a trigger signal to a separate
computing device, wherein the trigger signal is indicative of a user input associated with
the GUI element and arranged to cause a client for the application to launch on the

separate computing device and to provide an input to the client for the application.

10. A system according to claim 9, wherein the device is a small form factor
device further comprising a processor and wherein the processor has insufficient resources

to run the client for the application.
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