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ables the creation of a network of participant devices
where participant devices in the network can take turns
in collecting and sharing data with the rest of the parti-
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DYNAMIC DEVICE COLLABORATION

BACKGROUND
[B881] People are using portable electronic devices for an increasing mumber and variety of
tasks. For example, a smartphone can provide a wide array of services based on 8 user’s
focation, such as availablc restaurants within the vicinity or real-time guided directions to a
destination. As vartous portable clectronic devices have increasingly enhanced
functionalities, the amount of resonrces and power consumption required by these devices
tend to increase. The rehiance on various functionahities often causcs battery drainage before

another power recharging opportanity comes up.

[#082] Often, users may want to retrieve information regarding a current siatus, suchas a
current location, a current time, or a current weather condition. In many instances, multiple
users will utilize certain functionality that are similar to those avround him, suach as a retrieval
of a current location, time or weather condition. Allowing the users to individually retrieve
the mformation can lead to unnecessary drain on the power, as well as potentially other
resources such as processing capacity and bandwidth. Not ondy do some devices not possess
the hardware capabilitics 1o obtain the desired imformation, requiring those devices that have
such capabilities to retrieve the information on a periodic basis can be costly in terms of
power consumption. Thus, there is a need for devices o retain sufficient power such that
users may utilize the devices as necessary and also a need to be able to conserve power on the

devices.

BRIEF DESCRIPTION OF THE DRAWINGS
{68631 FIG. 1 ilustrates an example of a data sharing system according to some
embodiments of the invention.
[6884]  FIG. 2 38 a flow chart of illustrative process of some embodiments for obtaining and
distributing information to one or more devices in the group of devices,
[B885]  FIG. 3 illustrates an example of a setap and imtiation sequence of a data sharing
session through a user interface provided by a data sharing application in accordance with

some cmbodiments.
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[8086] FIG. 4 is a sequence chart Ulustrative of process of some embodiments for

collaborative data retricval and sharing among a group of devices in a data sharing session.

(86677 FIG. 5 is a flow chart of illustrative process of some embodiments for oblaining

predetermined information itenm(s) when a device falls out of the data sharing network range.

16808} FIG. 6A is a simplified block diagram of an tmplementation of a device according

1o some embodiments.

{8849} FIG. 6B is a simplified block diagram of an implementation of data sharing server

accerding to some embodiments.

DETAILED DESCRIPTION
1681681 Aspects of the disclosure relate to creation of a data sharing network for at least two
portable electronic devices and establishing a data retrieval and sharing pattern among the
devices. Ininstances where two or more persons within a close distance of each other are
using location services {e.g., a map apphication}, the location information can be obtained and
shared by one of the devices so as to conserve the total power consumption across the
devices. The devices can share the location information through Bluetooth® low energy
(BTLE or Blugicoth® 4.0} or other low consumption channei so that the devices can maintain
an overall higher power [evel, higher availability of the devices, and/or better accuracy,

compared to the instance where each device performs the location determination.

[8011]  An clectronic device in some embodiments can identify one or more devices to be
part of 4 local network for sharing one or more predetermined information items. The one or
more predetermined information items can be information that may be obtained periodically
by a device, such as a current time, a current location, a weather condition, etc. The one or
more information items can be obtained from an external source, such as a remote server that
has access to one or more databases. The electronic device can determine a sharing pattern
for the local network. In some embodiments, the sharing pattern can designate the device to
obtain and share the one or moere predetermined information items with the other devices in
the focal network for a period of time. The sharing pattern can further designate another
device to obtain and share the one or more predetermined information items with the other
devices in the local network when a set of criteria has been satisfied. The electronic device
can receive, based on the sharing pattorn, an indication to obtain the one or more

predetermined nformation items for the devices for the period of time. In some
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embodiments, the electronic device can then distribute the one or more predetermined

information items to the other devices.

(8612} Insome embodiments, the one or mere predetormined information items can be
picecs of information that may be meaningful when obtained on a periodic basis. For
example, a device may scan for a frequeney that has a good signal {e.g., a connection
frequency) and distribute this mformation to other devices. In another example, a device may
determine a current location of the device and sond the location information to devices within
the vicinity. The obtained information may serve 1o be useful for devices within the vicinity.
Farther, the mformation being meaningful while obtained on a periodic basis may permit the
switch off on the device that performs the data obtaining. For instance, it may not be usetul
for the information item to be streaming media where it would be difficult for devices to

rotate in obtaining the data and distributing to the other devices in a shared session.

138131 As described, upon designating a number of devices to be part of the data sharing
network, an electronie device can determine a sharing pattern for the devices. The sharing
pattern can designate the one or more devices that would be obtaining the data, the criteria
that would be used to identify the one or more devices, the order in which the identified
devices would be obtaining the data, the type of data that will be obtained and distributed,
how long each device would be obtaining the data and distributing the data, ctc. After the
sharing pattern is determined, a device {c.g., designated by the sharing pattern to be the first
device) can obtain the predetermined type of information (o.g., a local weather, a current
location, a frequency at which signal can be received) and distribute the information by
transmitting through a low power consurmaption channel (¢.g., BTLE) to the various other
devices. Based on the sharing pattern, different devices may subscquenily be designated to
obtain the predetermined type of mformation and distribute the obtained information to the

other devices.

18614}  Inmany cases, the devices alse can communicate information using what is referred
to herein as a “sideband channel,” which typically is a wircless commumication mechanism
including technologies such as Bluetooth”™, radic frequency (RF) transmissions, IR signaling,
Wi-Fi, and/or other such communication technologies. Some cmbodiments can use uliva-
widehand (UWB) radio technology, which enables communication over a large range of the
radio spectrum with very low energy consumption for short-range high-bandwidth

cotnunications. 1n addition to high bandwidih capability, UWDB also has high immuonity to
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other RF signals {e.g., Wi-Fi, Bluctooth), and enables extremely tight time synchronization.
Further, in some embodiments, the commumication devices are not limited to mobile
telephones, but may also be applicable to other portable devices such as portable laptops,

tablet computers, smartphones, ote.

#0151  Various embodiments will now be discussed in greater detail with reference to the

accompanying figures, beginning with FIG, 1.
L SYSTEM OVERVIEW

#0816} FIG. 1 illustrates an example of a data sharing system 100 according to some
embodiments of the invention. As shown, data sharing system 100 can include several
clectronic chent devices 105-120, which can include any appropriate device operable to send
and receive requests, messages or nformation over an appropriate network 125 and convey
imformation back to a user of the device. Examples of such client devices inchude personal
computers, cell phones, laptop computers, personal data assistants, smariphones, tablet
computers and the like. In the example of FIG. 1, electronic client device 105 is ithustrated as
a smartphone, device 110 1s illastrated as a tablet computer, device 115 1s illustrated as a
mobile phone, and device 120 is illustrated as a data-enabled cellular phone, each with

various communcation capabilities.

{88171 Network 125 can inchude one or more network portions for communicating data and
other signaling, including one or more private actwork portions, one or more public neiwork
portions, or a combination thereof, Convmunication over comuunications network 125 can
be enabled via wired or wireless connections and combinations thereof. The wired network
can include the Internet, a private Internet-Protocol (IP)-based network, etc. and the wireless
network can include a cellular network, a wircless local area network (WLAN), the Internet,
and the hike. In this example, network 125 includes the Internet, the cellular network, and a
Bluetooth® network., Chent devices 105-120 can be connecied to network 125 through

mobile telephone networks and/or basestations,

[#018] System 100 further includes a Web server for receiving requests and serving content
in response thereto. Other devices for receiving requests and serving condent can be
provided, as would be apparent to one of ordinary skill in the art. Systera 100 alsc includes
an application server and a data store. The term "data store” can refer to any device or

combination of devices capable of storing, accessing and retrieving data, which may inchude



o

10

WO 2014/126769 PCT/US2014/014947

any combination and number of data servers, databases, data storage devices and data storage
media, In any standard, distributed, or clustered environment. The application server can
inchide any appropriate hardware and software for integrating with the data store as needed to
execute aspects of one or more applications for the client device and handling a majority of
the data access and business logic for an application. The application server provides access
control services in cooperation with the data store and is able to generate content such as text,
graphics, audio and/or video to be transferred to the user, which may be served to the user by
the Web server in the form of HTML, XML or another appropriate structured language in this
exanple. The handling of all requests and responscs, as well as the delivery of content
between the client device and the application server, can be handled by the Web server. It
should be understood that the Web and application servers are not required and are merely
example components, as structured code discussed herein can be executed on any appropriate

device or host machine as discussed elsewhere herein.

#0191 In the example illustrated in FIG. 1, one or more of client devices 105-120 can
initiate a sharing session among the devices such that resources of and accessible to the client
devices 105-120 can be folly utilized. For example, a sharing session can be initiated such
that the chient device with the highest baitery level can be used to obtain the desired
mformation from the server. The client device can then send the information to the other
devices via a low power consummption channel, thereby conserving the overall power used by

the group of devices.

[8028] Insome embodiments, the sharing session can be initiated via an application or a
service accessible via one of chent devices 105-120. The application or service can provide a
user mnferface {as illustrated in F1G. 3) enabling a user of client devices 105-120 1o identify
one or more devices to be included i the sharing session. The application or service may
also enable the user to select a type of network, such as a low consumption channel, via
which the sharing session can be conducted. In some embodimenis, a channel may be
selected based on the commumication capabilitics of devices 105-120. A device insome
embodiments may select a default channel as configured by a vser or an administrator. In
this example, the network selected for the sharing session is a Bluetooth® network.

{6821} The application or service may enable the user to identify one or more information
items (o be shared among the group of user devices during the sharing session. In some

embodiments, the one or more information items can include one or more of a current time, a
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current location, a weather condition, a freguency/channel, or any such information iteros that
can be consistent for users who are within a distance range of cach other. As such, instead of
requiring each device to request the same information, system 100 enables the devices to

obtain the same information while only requiring one of the devices to request the

o

information via networks that would cause the device to incur significant energy loss {e.g.,
3G or GSM networks). In some embodiments, the one or more information items are

“predetermined” or identified prior to commencement of the sharing session.

18622}  Insome embodiments, a sharing pattern can be deternyined for the sharing session,
One or more of devices 105-120 can determine the sharing pattern via e.g., the user interface

10 provided by the application or service. The sharing patiern can specify which device is to
obtain the predetermined mformation ems and at what intervals. The sharing pattern can be
one in which the devices take turms in obtaining information via the high power consumption
network (e.g., 3G petwork, GSM network, Wi-Fi network} and sharing information with the
other devices in the group via the low power consumption network {e.g., Bluctooth®), In

15 some embodiments, the sharing pattern can be dynamically determined and specified by a set
of criteria or conditions to be satisfied. For example, the relative power level of the devices
can be determined and the device with the highest power level may be selected to be the

device that obtains and distributes the information.

o
wh

#0623}  After the sharing pattern has been determined, the device {e.g., device 105)

20 designated to be the device that obtains and distributes the information can begin sending
requests to the server 130 (e.g., data sharing server, Web server, app server) via network 125
and obtain the predetermined information items (e.g., a current location and guided directions
to a destination) e.g., from storage memory {c.g., database 135}, Upon obtaining the
predetermined information tem(s), device 105 can distribute the information item(s) to one

25 ormore of the other devices in the group, such as devices 110-120. The information ttem(s)
can be distributed via a low power consumption channel. As mentioned, device 105 can
distribute the information itemy(s} via the Bluctooth® network, as specified in the sharing
pattern. The other devices within the sharing session may then provide the same location and
direction information on their devices while conserving encrgy loss on the devices.

30 [0824] The sharing pattern in some emmbodiments designates a period of time in which each
device may serve as the “host” device, which is the device that obtains and distributes the

predetermined information items. For example, the sharing pattern in FIG. 1 may designate
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that device 105 serves as the “host” device for a period of time.  The sharing pattern may
further designate that upon expiry of the period of time, another device {e.g., device 115} is

designated to obtain and distribute the information item,

[B825]  In some embodiments, the sharing patiern can designate a condition in which each
device may serve as the “host” device. For example, the sharing pattern may indicate that the
device with the highest power fevel may serve as the “host” device until the device is no
fonger the device with the highest power level in the group. As such, once the condition such
that the “host” device being the device with the highest power level is no longer satisfied, one
of devices 105-120 or server 13{} may identify the device currently with the highest power

tevel and specify that device as the “host” device.
IR FLOW OVERVIEW

[8626] As described, some embodiments enable the creation of a local ad hoc network for a
group of electronic devices in order to facilitate data sharing. By permitting fower devices
than the entire group of devices to obtain the desired information, total power consumption as
a group can be reduced. Fach of the devices 1n the group may obtain the same information
on the device without having to individually access a remote server or database. As
described, the total power conswmption can be greatly reduced when a single device in a
group obtains the GPS data for the current Jocation and shares the data with the remaining
members of the group. As the group is within a reasonable proximity of cach other, the
location information of one of the group members would be sufficiently accurate. By having
the devices take turns in obtaining the location information, the battery drain can be splhit

among the devices within the group.

{68277 FIG. 2 is a flow chart of illustrative process 200 of some embodiments for obtaining
and distributing information to one or more devices in the group of deviees. Process 200 can
be performed by a single device (e.g., device 105 in FIG. 1y, multiple devices (e.g., devices
105 and 110 in FIG. 1), a server device {e.g., device 130 in FIG. 1), or any suitable

combination of devices. Process 200 can begin at block 2035,

180281 As shown at block 205, a set of devices can be identified to be part of 2 local
network (also referred to as the data sharing network) for sharing one or more predetermined
information items. In some embodiments, the set of devices can be identified by one or more

devices in the set of devices. For example, one or more users of the devices can designate the

-~
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devices to be included in the data sharing network through, for example, a user interface
presented on the devices. A list of devices within the vicinity of a device may be detected
and popudated for presentation to a vser of the device sach that the aser may identify which
devices to include in the local network., The set of devices can also be auntomatically
identificd by one of the devices when the device determines that the devices arc obtaining a
same type of information (e.g., weather mformation, location information, ete.). The set of
devices can be within a short distance range of cach other to permit comamunication via a low

power consuraption chanuoel,

{68291 Atblock 210, a sharing pattern for the data sharing network can be determined. The
sharing patiern can designate the pattern in which various devices in the network may serve
as “host” in obtaining and disseminating the one or more predetermined information items,
The sharing pattern can be determined based on use specification through a user interface.
The user may specity the pattern in which the devices in the network obiain and distribute the
information. For cxample, the use may specity a round robin manner in which the devices in
the network may rotate in acting as “host” device. In another example, the user may specify
a time period {e.g., S minutes, 10 minutes) in which the various devices may serve as “host.”
As described, the sharing patiern can desigoaie a set period of time for the device {o obtain
and distribute the information items to the other devices in the group. The sharing pattern
can further designate the next device (and subsequent devices) that obtains and distributes the

information items to the rest of the devices in the group upon expiry of the sct period of time,

186381 In some embodiments, the sharing pattern can be determined based on
specifications of the devices in the network, For exanple, the sharing pattomn can designate a
subset of devices that have GPS capabilities to take turns serving as the “host” device. A data
sharing sevver or a device mvolved in setting up the data sharing session may receive the
processing capabilities, hardware capabilities, networking capabilities, ete. of the various

devices in the network and determing the sharing pattern based on this information.

{8031} Insome embodiments, the sharing pattern can be determined based on a set of
criteria. For example, the sharing pattern may designate for the “host” device {the device that
obtains and distributes the information ttem(s)) to be changed when a set of criteria has been
satisfied. For example, the sharing pattern may designate such that the device in the group
that has the highest power level or the best signal strength to serve as the “host” device. In

another cxample, the sharing pattern may designate that the top three devices with the best
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power level or signal strength to take turos serving as the “host” device. In yet another
exanple, the sharing pattern may designate that a periodic determination may be made as to
which devices have the best power level or signal strength and designate the device that

satisfies such criteria to be the now “host” device for a time period.

[#032}] The sharing pattern in some embodiments can further designate the type of
information that will be obtained and shared amongst the group of devices. In some
embodiments, multiple types of information can be obtained and shared. The sharing patiern
may specify a frequency for the different types of information to be obtained and the devices
designated to obtain the different types of information for distribution. The one or more
information items {o be obtained by the various devices may be predetermined by one or
more users of devices that are part of the local network, prior to creation of the local network,
The local network connection may also be specified by the sharing pattern. The networking
capabilities of the various devices may be determined prior to determining the local network
connection for the shared session. Based on the networking capabilitics of the devices, a
focal network connection that can be stable and power conserving may be identified to be

used in the shared session for communication between the devices.

{3833} In some embodiments, a sharing session may be mifiated {(e.g., by a “host” device)
upon determination of the devices participating in the sharing scssion and the sharing pattern
for the sharing session. The sharing pattera (also referred to as a sharing plan) may be
disseminated to the various devices for the sharing session. Network access for the sharing
session may be granted to the various devices by one or more of the participating devices, In
somg embodiments, an access code may be sent to the various devices such that the various
devices may join the sharing session as participants. The foitiation of the sharing session
and/or the sending of the access code may be performed by a single device initiating the
sharing scssion via a oser interface on the device or by a server. In some embodiments, the
devices may receive a request o be coupled to the local network, The sharing session may

then be created when the various devices have agreed to participate in the sharing session.

(8034} The devices to be included as part of the sharing session can be specified by one or
more of the users initiating the sharing session prior to commencement of the sharing session.
Some embodiments allow one or more users within the network to include additional devices

after the shared session begins. However, devices not specified as being part of the local
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network may not automatically detect and conneet to the network and obtain information

from the various devices within the network.

[8035] Atblock 215, an indication to obtain the one or more predetermined information
itens can be received based on the sharing pattern.  As described, the sharing pattern may be
a protocol shared among the devices that can indicate which devices would perform the
“host” functions and at what time intervals in some embodiments. One of the devices within
the group may receive the fndication to obtain the predetermined information item(s) as

specified by the sharing pattern.

{8036 Atblock 220, one or more predetermined information items can be obtained. In
some embodiments, the one or more mformation ttems can be obtained from an external
source. As described, the device designated to obtain the information tems {also referred to
as the “host” device) can access a remote server (e.g., an app server or a Web server) or
remote storage cutside of the devices in the lecal network to obtain the predetermined
mformation item{s). In response to receiving the indication to obtain the predetermined
information item{s}, the device may obtain the predetermined mformation tem(s). In some
embodiments, since the data being obtained and distributed 1s predeterodned information
ten(s), the “host” device obtaining the information in the data sharing system or service for a
time period may not simply serve as conduit for devices within the network to request other

types of information,

{86371 Insome embodiments, multiple devices may be designated to obtain gither the same
type of predetermined information item or complementary predetermined information itoms
such that a corabination of the obtained information can produce higher accuracy. For
example, multiple devices may obtain location information and one of the devices may gather
the data to perform a comparison or cross-correlation to derive more accurate location

information.

[8038] Atblock 225, the one or more predetermined information items can be distributed to
other devices in the group of devices. In some embodiments, the device obiaining the one or
more predetormined information ttems can distribute the ebtained information in response to
receiving the information, for example, from a remote server. The predetermined
information item(s) can be distributed to the other devices in the group via a low power
consumption channel as specitied in the sharing pattorn. For example, the “host” device can

distribute the gathered mformation to the various devices in the group via a Bluetooth®

10
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connection. As such, the various devices may receive the pertinent information without
having to retrieve the information from a remote server while using power-costly networking

technologices.

[B838F At bleck 230, a deternunation can be made as to whether a criteria has been
5 satisfied. As described, a sharing pattern can specify for an alternating “host” device based
on a criteria. For example, the device corrently obtaining and distributing the information
can send a signal to another device within the group to notity the other device that the other
device may perform the “host” functions when a set of eriteria has been satisfied. In some
embodiments, the criteria can be a passage of a time interval, a power level of a device
10 mecting a threshold, a reception signal of a device mecting a threshold valae, ete. I the
sharing pattern specified for the criteria or condition to be met before a switch in the roles
cecur, the device designated to perform the “host” functions may be triggered to operate as

the “host” when the condition has been met,

[6648]  As shown at block 2335, if the set of criteria has been determined to be satisfied, a

15  device in some embodiments can cause another device to obtain the one or more
predetermined information ttems. The other device can be a device specified by the sharing
pattern to be the next device to perform the “host” functions. The device {or 4 server) can
cause the other device to obtain the predetermined information tems by sending a triggering
signai to the other device. In some embodiments, the device neced not cause another device

20 {or send a signal 1o the other deviee) to begin obtaining and distributing the information
item(s). Based on the sharing pattern, the other device may automatically begin its “host”
dutics when the set of criteria has been determined to be satisfied.

{80481 If the set of criteria has been determined to not be satisfied, process 200 can return

to block 220 to obtain one or more predetermined information items. In some embodiments,

Nl
W

the device designated to obtain and disiribute the information item{s} can periedically retricve
the mformation from the outside sowrce. The device may then periodically distribute the
information to the other devices in the shared session. In some embodiments, the device may
distribute the information in response to recciving the information. Whether the set of
criteria has been satisfied roay be determined periodically in soroe erobodiments. In some

30 embodiments, the sharing patiern designates a certain time interval for each device to perform
the “host” fimetions and as such, does net require the devices to periodically determine

whether the criteria has been satisfied. The device may send a signal to the next device upon

ii
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expiry of the time interval or the other device may simply begin it’s “host” duties upon

reaching the appropriate time interval,

(8042} Some or all of process 200 {or any other processes described herein, or variations
and/or combinations thereof) may be performed under the control of one or more computer

5 systems configured with executable instructions and may be implemented as code (e.g.,
executable instructions, one or more computer programs, of one of more applications)
exccuting collectively on one or more processors, by hardware, or corabinations thercof. The
code may be stored on a computer-readable storage medium, for example, in the form of 2
computer program to be executed by processing unit(s), such as a browser application. The

10 computer-readable storage medivim may be non-transitory.

HI. SETUP AND INITIATION OF A BATA SHARING SESSION

[6843] The data sharing network can be created for a groop of people who have come
within a range of cach other. In some embodiments, a user of 2 mobile device can configure
a data sharing network via a user interface provided by a data sharing application or data

15 sharing Web service. The data sharing application of some embodiments can allow the user
specify participant devices for a data sharing session, along with parameters and sharing

patterns for the data sharing session.

{68441 FIG. 3 illustrates an example of a setup and nitiation sequence 300 of a data sharing
session through a user interface provided by a data sharing application in accordance with

20 some embodiments. FI1G. 3 illustrates four stages 305-320 of GUI 300 of client device 320
{e.g., chent deviee 105-120 n FIG. 1) for sctting up and nutiating the data sharing sequence.
GUI 300 mehudes a display area 325 for displaying configurable settings in sctting up a data
sharing session. While in some embodiments, a data sharing application can be launched for

GUT 300 to be presented to a user of the device, some embodiments permit the user to

25 configure a data sharing session through a preference setting of the device.
[6845]  As shown inthe fust stage 305, GUI 300 mcludes a display area 325 for displaying
a set of detected devices. Upon launching a data sharing application, the mobile device can
detect one or more devices within a range of the mobile device. The range may be defined by
& boundary reachable via a low consumiption chanoel. In some embodiments, the tange may
30 beathreshold distance defined by @ user or an administrator. The data sharing apphication or

service can detect one or more devices within a range or threshold distance of the mobile
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device e.g., detected via GPS, via GSM localization) and present those devices to the user,
The user may then select one or more devices within the list of devices to include as

participant devices for the data sharing session.

[B046] In some embodiments, instead of detecting one or more deviees within a threshold
distance of the mobile device, the application (or the service) presents a list of devices that
may be of interest o the user. The list may be populated from an address book stored on the
device or a condacts list of the user across various applications and services. The user may
identify the group of devices for the data sharing session before the devices come within
range of each other. As such, the mobile device can detect those devices when the devices

fall within a range of the mobile device and begin the data sharing session.

#0477  As shown in stage 305, a number of devices 326-329 have been selected {as
indicated by the highlighted and bolded sclectable items) to be part of the data sharing
session after the devices have been detected or identified. Although a larger group of devices
have been detected and/or identified by the mobile device, only a subset of those devices may
be selecied by the user to be part of the data sharing session. After the data sharing network

has been configured, access to the local sharing network can be given to the selecied devices.

[#048] Instage 310, one or more predetermined information items can be identified by the
user as the mformation to be retrieved by the host and distributed to the other devices in the
group. [n some embodiments, the mobile device can present a list 330 of predetermined
mformation items from which the user can select as the object for sharing. As shown in this
example, the user has selected location selectable item 3335 to be the information item to be
retrigved by a device and distributed to the other devices in the group. The user may also odit
a frequency at which the predetermined mformation item may be collected from the server by

selecting selectable item 340.

[684%] The predetermined information item(s) to be obtained and distributed can be part of
a sharing pattern that specifies the tasks {o be performed by the “host.” In some
embodiments, the sharing pattern may further identify a frequency i which the task may be
performed and the roanner in which it is performed {e.g., periodicaily}. For example, the
sharing pattern may specify that the “host” can obtain the information item(s) every 5
seconds. The sharing pattorn in some embodiments may also designate the frequency at

which the “host” device can distribute the item(s) to other devices within the group.
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166561 Io stage 315, a sharing pattern can be configured by a user of the mobile device. In
some embodiments, the sharing pattern can specity the participant devices that may serve as a
“host” role. The user may sclect the devices within the group of devices that may serve as a
“host” device {(alse referred 1o as “master” device or “master” participant). In some
embodiments, the mobile device (or a server} may deternyine hardware capabilitics of each
participant device, the networking capabilities, the resources available or accessible to the
device, etc. As such, the capabilities of gach device may be determined and presented to the

user such that the user may sclect the appropriate devices to serve as “host” devices.

{88511 Asshowninstage 315, a set of hardware and networking capabilities are presented
nexti to cach participant device. The devices with the capabilitics appropriate for the corrent
task have been selected by the user, as indicated by the selection 342-346. Tn this instance,
the devices with GPS components and Bloctooth® capabilities have been identified to be
“host” appropriate and selected by the user. The user may for various reasons (¢.g., a device
may have much lower power level) decide not to include one or more devices to serve as a
potential “host.” In some embodiments, a data sharing application may automatically
exclude those without the appropriate capabilities from being a “host” device without

requiring manual identification by the user.

{88521 Some of the participant devices may only receive information item{s) from one or
more devices serving as a “host” device throughout the data sharing session. Depending on
the capahilitics of cach device, sore erubodiments may determine that it may be
nappropriate for certain devices within the group to serve as a “host” device. For example, 4
tablet computer with limited networking capabilitics and Himited hardware may be identificd
as in appropriate for serving as a “host” device where i would be necessary to retrieve data
from an external source or server. n some embodiments, the default setting s for every
device in the group to participate as a “host” device at certain times throughout the sharing

session.

{88531 Insome embodiments, the sharing pattern may further specify the set of criteria or
condition that needs to be satisfied for the “host” role to be alternated among the various
devices. As shown in stage 320, the display arca presenis the conditions to be satisfied for
cach device to alternate as the “host” and permits the user to configure the condition(s) upon
selection. The conditions or set of criteria available for sclection in this example inclade a

time interval set for each “host” device, the device with the highest power level, the device

14
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with the best sigeal level, the device that has a rechargeable source connected 1o it. Different
embodiments may include a different set of criteria or conditions that may trigger a “host”
device switch. In this example, the user has selected for the devices to alternate when a set
time period has passed, as indicated by the selection of sclectable ttern 348, The time limited

indicated by the user is 5 minutes.

[6854]  After the information item(s), the devices for performing the item retricval and
distribution, and the sharing pattern have been identified (c.g., by the user), the data sharing
session can be created. In this example, the user can sclect a user selectable interface item
350 to create the data sharing session. Different embodiments may allow the user to
designate and configure additional settings for the daia sharing session. For example, some
embodiments may permit the user to designate an action for devices that fall out of the local
network range of the data sharing network, Tn soch a situation, the data sharing application
may designate those devices to obtain the predetermined information item(s) after failing to

detect a signal from the current “host” device beyond a threshold period of time,

[8055] In some cmbodiments, after the data sharing session is creaied, the sharing pattern
can be forwarded to the various devices in the group. As such, each deviee may be aware of
the sharing patiern for the data sharing session and perform their respective roles as specified
by the sharing pattern for the data sharing session. Althoogh in this example, only one user is
shown to have been configuring the data sharing pattern for the data sharing session, some
embodiments enable multiple devices to log into the application or service and configure
various aspects about the data sharing session. Further, the application may enable the user
ta specity which service or application {e.g., a map application) for which the shared data

would be used,

IV, SEQUENCE CHART FOR A DATA SHARING SESSION

[8356] Prior to establishing the shared session, a device can identify one or more devices
that may want to participate in a data sharing session of a shared service. As described, the
shared service can be obtaining location, obtaining a frequency for a network connection,
obtaining weather condition, or any mformation that can be obtained on a periodic basis
while serving as a meaningful picce of mformation (e.g., not a piece of music where periodic
retricval may not be meaningful or useful to a user). The data sharing network can be created

for sharing one or more predetermined nformation items that can be retrieved by one or more



26

Nl
W

WO 2014/126769 PCT/US2014/014947

devices on a periodic basis. As described, the sharing pattern may also be identified prior fo
establishing the shared session, where the sharing pattern includes a protocol for identify the
device(s} for performing the data retrieval from a remote server and/or database and/or the

time intervals for such performance.

{88571  In some embodiments, the sharing pattern can identify the devices that would tike to
receive the information itemds) distributed by the “host” device(s). Basced on the sharing
pattern, one or more devices can receive the information itemds) from the “host” device. In
some embodiments, the devices within the local ad hoc network may communicate via a
Bluetooth® network or any other low consumption channel. Upon establishing the data
sharing session, the various devices in the data sharing network can obtain data from a server
{e.g., a data sharing server, a remote app server) and distribute the data in accordance with the

data sharing pattern {also referred to as the data sharing protocol).

[B8388]  FIG. 4 is a sequence chart Ulustrative of process 400 of some embodiments for
collaborative data retrieval and sharing among a groop of devices in a data sharing session.

In this exampie, the data to be retrieved is location mformation to be used in conjunction with
& map application. Here, remote server 420 (e.g., data sharing server) may be serving data 1o
each of cHents A 405, B 410, and C 415, at 425, Each client device can typically remrieve the
desired data by accessing remote server 420 using its own resources and capabilities. The
server may then send the requested imformation to the client devices in response to receiving

the request.

[8059] At least one of the client devices can initiate a data sharing s¢ssion (e.g., using a
data sharing application or a data sharing service) and identify the devices to be included in
the data shaving network. As shown at 430 in this example, client device A can create a data
sharing session by identifying client devices B and C 410 and 415 as participants of the data
sharing network. Client device A 405 or any other participant of the data sharing system {or
the data sharing server) may determine the communication network to be used for the local
network. In this example, client device A 405 can select Bluetooth® compmmumication network
to be the networking technology for the data sharing session. As described, i some
embodiments, server device 420 can determine participants of a shared session based on an
apphication running on each device within a range of each other and the mformation being

requested by the devices.
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[B8668]  As described, the data sharing scssion can be inttiated upon designating the
predetermined information item{s) to be shared during the sharing session and the sharing
pattern among the various participants of the data sharing network. The predetermined
information item{s} can be identified by one or more participants. In this instance, the
predetermined information ttem can be location information that can be used as part of a map
application in guiding the users to a destination location. In some embodiments, the server
can automatically determine the predetermined information tem(s) based on the

comunonality in the items being requested by the devices with the group.

{68611 The sharing patiern can be identified by one or mwore participants, or a server in
some embodiments. The sharing pattern can desiguate the devices that may perform the data
collection and distribution and the time intervals at which a particular device may perform the
task. In some embodiments, the sharing pattern can be dynamically determimed based ona
set of criteria or conditions. For example, the sharing pattern may specify a protocol that
designates a device with the highest power level to be the “host” device or the device
performing the data collections {in some instances, to perform data collection for the period
of time at which the device remains as the device with the highest power level). In ancther
example, the sharing pattern can designate that the device with the best signal recoption or the
device that is connected to a power source (mounted to a car charger in a car} 1o be the data
collector. One or more devices within the network can perform periedic polling to determine
whether the condition is still satisfied. When a device determines that the condition s no
flonger satisfied {c.g., the device collecting the data is no longer the device with the highest
power level), then another device may be dynamically chosen as the next data collector {or

“host” device).

{8862} The sharing pattern can also be determined based on hardware capacities and/or
networking capacitics of the devices in the data sharing network. For instance, the sharing
pattern may designate only a subset to perform the data collection if only those devices
possess GPS components on the device. In another instance, the sharing pattern may
designate one or more devices to perform the data collection if those devices can
communicate through the 3G netwosk to obtain the desired information. In some
embodiments, multiple predeternuned information items can be wdentified for the session,

with a different sharing pattern. That is, multiple devices may be designated to obtain one or
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more predetermined information items for sharing and ditferent devices may obtain the

different types of information, at a different frequency.

{8863} To participate in the data sharing session, client device A 405 may present a
network passcode to the various participants such that the participants may join the session
using the passcode. In some embodiments, chient devices B and C 410 and 413 may present a
unique identifier for identifying the respective devices, parameter or specifications of the
devices, along with inforraation for establishing a convounication with the various

participants in the data sharing session. The data sharing session may then be created.

{6864} The devices may start coliecting information from the server and sharing the
mformation in a manmer according to a protocol specified by the sharing pattern. At 432,
chient device A 403 sends a request to server 420 for the predetermined information item (Le.,
a current location). At 434, client device A 403 receives the requested information from
server 420, At 436 and 438, client device A 405 sends the obtained information to client

devices B and C 410 and 4135, respectively.

[6865]  While in this example, it only shows that client device A 405 collects the data and
distributes the data for one round, in different examples, chient deviee A 405 may collect the
information for several more rounds before the fask is rotated to ancther device. Further,
while it is shown that a request for the information has been sent to remote server 420 in
order to collect the desired information, in some embodiments, the “host” device or client A
405 i this example, can serve as the device that receives push notifications or information
without requiring the client device to request the device. Upeon receiving the push
notification or information, client device A 405 may then distribute the information to other

participant devices 410 and 415,

[B866] At 440, client device B 410 may send a request to server 420 for the predetermined
nformation tem. At 442, sever 420 send the requested information back to client device B
410. Client device B 410 may then distribute the information to chient device A 405 and
client device C 415 at 444 and 446, respectively. The order of distribution may vary and in
some instances the information may be sent to devices A and C 405 and 415 at the same tHime.
In some embodiments, the information 1s broadceasted to remaining devices in the shared
network such that the devices receive the information virtually simultancously. Again, client

device B 410 may request the information on a periodic basis for a mumber of times as

18
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specified by the sharing pattern, although in this example, client device B 410 is shown to

only cellect the inforroation for one round before the task is passed onto client device C 415,

180677 At 448, client device C 415 sends a request to server 420 for the predetermined
mformation item. At 450, client device C 415 receives the request information em from
server 420 and proceeds to distribute the information item to chent devices A and B 405 and

410 at 452 and 454, respectively.

[6868] Atblock 455, client B 410 receives unlimited power sepply by being plugged inio a
power outlet or being mounted on a charging station, or has more battery power than the
other devices. In this example, the sharing pattern includes a protocol that designates devices
hooked up to an unlimited power supply can perform the data collection (or “host” duties)
until a power supply is no longer connected to the device. As such, client device B 410
subsequently performs the data collection and requests the predetermined information item
from sexrver device 420 at 456, receives the nformation tem at 458 and distributes the
mformation item to other devices in the network at 460 and 462, This paitern can contimig
uutil the condition is no longer satisfied. One or more devices within the network may
periodically poll the devices in the network to ensure that the condition is still satistied.
When the condition has been determined to be no longer satisfied, another device may be
dynamically determined (either by one of the participant devices or by the data sharing

server) to serve as the data collector or “host” device.

{88691  As described, some embodiments cnable a aser to pre-specify a sharing pattern for
the sharing session where the sharing pattern can be determined based on a set of conditions.
Another example of a condition can be whether a device has full charge i power level or
whether a device is connected to 8 power source (e.g., connected to a power outlet or a car
charger). If the condition 18 satisfied, the sharing pattern may designate that the device
satisfying the condition to serve as the “host” device, untld the condition is no longer
satisficd. As such, a device hooked up to the car charger may perform the data obtaining and

send the data to the various devices in the car that are not hooked up to a car charger.

[6878] In some instances, the “host” device may periodically ping the server 1o roquest the
desired nformation item(s) {e.g., a location wnformation) but not receive a response In return.
For example, the device may attempt to scan for a signal or frequency but not obtain the

desired information. When the set of criteria is satisfied {e.g., the time period for which this

device serves as “host”), another device in the group may pick up the task, despite the
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original device not being able to obtain the desived information. 1f the device does obtain the
desired imformation, the device may shave the obtained information by distributing the

iformation through the ad boc network (e.g., via a “push” mechanism)}.
V. DEVICE MANAGEMENT IN A DATA SHARING NETWORK

16671} Initiating and cstablishing a data sharing session allows the devices fo collaborate in
obtaining and sharing data while reducing overall power consumption as a group. Based on
the sharing pattern, different devices in the group of devices may be obtaining and
distributing predetermined data to remaining members within the group at different times
throughout the data sharing session. Some devices may fall out of the pre-established local
network range (also referred to as the data sharing network) throughout the data sharing
session. In some crbodiments, devices that fall out of the range of the data sharing network

may be prompted to obtain their own data.

[6872] FIG. 5 is a flow chart of illustrative process 500 of some cmbodiments for obtaining
predetermined information temd{s) when a device falls out of the data sharing network range.
In some embodiments, a data sharing pattern may establish a protocol designating for devices
fallen out of network range {i.¢., are unable to detect the “host” device performing the data
obiaining and distribution beyond a threshold period of time) to obiain the data from the
outside source using their own resources. Inresponse o detecting a loss of connection with
the device collecting the data (i.c., the “host” device), the device may start collecting the data

itself. Process 500 can begin at block S05.

80731 Atblock 505, one or more predetermined information items can be received from a
device in the data sharing network. Devices within the shared data network that are not
actively obtairdng data from an outside source and distributing the data to other dovices
within the network are “passive” devices. The “passive” devices may receive the
predetermined nformation items from the “active” devices during the data sharing session
via, ¢.2., the Blueiooth® network or any other low consumption channel. As described the
network through which the devices are connected and transmit and receive information can
be pre-established prior to establishing the data sharing session. In some embodiments, the
type of network can be determined based on capabilities (e.g., hardware capability,

networking capability) of devices within the data sharing network.
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18074F  Atblock 510, a determination can be made as to whether the “passive” device has
fallen out of the local network range. The “passive” device can determine whether it 15
connected to the wireless network as designated by the data sharing session. In the instance

where a group of people arc on 2 hiking trip, one or more people may become far ahead or

o

behind the group and thereby fall out of the data sharing network, The device can detormine
whether it is still within the network range using various methods well known by one of
ordinary skill in the art. In some embodiments, the device can determine that it has fallen out
of the network range by failing to detect one or more devices within the shared session. The
device in some embodiments can determine that 1t has fallen out of the network range by

10 pinging the “host” device and failing to receive a response signal from the “host” device for

more than a period of time.

#0751  Atblock 515, a request for one or more predetermined information items (e.g., an
update of the itoms received in block 505) can be sent to an outside source {2.g., a server).
The pre-cstablished data sharing pattern can indicate that a device that falls out of range may
1S obtain the information item(s) for the out-of-network time period. The device may send a
request to a remote server (and/or remote storage) for the desired information item(s) osing
other more energy consuming networking technelogies (e.g., 3G, GSM, WiFi). Untilthe
shared network is detected, the device may request the information itemy{s) using its own

resources {(e.g., hardware resources, network resgurces on the device).

20 (86761 Atblock 520, the one or more predeotermined information items can be received
from the outside source. The “passive” device can receive the information item(s) requested
from a remotie server, which can send the desired information ttem(s) to the device in
response to receiving the request for the mformation itens). Upon receiving the desired
predetermiined imformation item{s), the device can present the information to the user. In the

25 example previously mentiongd, the user may then view the current focation and directional

information while the user is on a hike toward a destination.

{80777 Atblock 525, a determination can be made as to whether the device has returned
within the local network range. In some ermbodiments, the “passive” device can determine
that it has retirned within range by detecting the “host” device or by detecting the network
30 uself I a determination that the device has returned within the network range, process 500
can return to block S08 and receive the one or more prodetermined information items from a

“host” device in the data sharing network.
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180781 If a determyination that the device has not returmed within the network range, process
500 can return to block 515 and continue to send a request for the predetermyined information
item{s). The device can contimue to obtain the desired information items using is own
resources until it returns within the data sharing network range. In some embodiments, the
device can obtain the predetermined jnformation e on a periodic basis. The device in
some embodiments may check whether it has returned within the network range less

frequently than its obiaining the desired information.
Vi  MOBILE DEVICE AND SERVER

{8878} FIG. 6A 1s a simphified block diagram of an implementation of a device 600
according to an embodiment of the present invention. Device 600 can be a mobile device, a
handheld device, a notebook computer, a desktop computer, or any suitable electronic device
with a screcn for displaying images and that is capable of communicating with a server 650
{(c.g., data shaving server) as described herein. Deviee 600 includes a processing subsystem
602, a storage subsysterm 604, a user input device 606, a user output device 908, a network

interface 610, and a location/motion detecior 612.

{68881 Processing subsystem 602, which can be implemented as one or more integrated
cireuits (e.g., €.2., one or more single-core or multi-Core microprocessors or
microcontrollers), can control the operation of device 600, In various embodiments,
processing subsystem 6072 can exccute a variety of programs in response to program code and
can maintain multipie concurrently executing programs or processes. Al any given e,
some or all of the progrars code 1o be executed can be resident in processing subsystem 602

and/or in storage subsystem 604,

16881} Through suitable programming, processing subsystem 602 can provide various
functionality for device 600. For example, processing subsystem 607 can execute a data
sharing apphication program (or “app”) 616. Data sharing app 616 can perform all or parts of
methods described herein, such as determining a data sharing pattern for two or more devices
participating in a data sharing sessicn. Data sharing app 616 on one or more devices can
enable the devices 1o take furmns in obtaining and distributing information ems, as designated
by the data sharing pattern. In some embodiments, instead of using data sharing app 616 to
perform the various methods as described herein, a data sharing service provided by a data

sharing server (e.g., server 6503 can allow one or more devices to obtain a designated picce of

)
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information item and distribute the information item to various devices within a shared
session. The designated piece of information item can be a piece of mformation collected or
received by a device on a periodic basis, such as location information, weather condition or

alerts, frequency of connection, ¢ic.

{88821 Storage subsystem 604 can be implemented, ¢.g., osing disk, flash memory, or any
other storage media in any combination, and can inchude volatile and/or non-volatile storage
as desired. In some ershodiments, storage subsystem 604 can store one or more application
programs to be executed by processing subsystem 602 (e.g., app 616). In some embodiments,
storage subsystem 604 can store other data (e.g., used by and/or defined by app 616).
Programs and/or data can be stored in non-volatile storage and copied in whole or 1 part to

volatile working memory during program execution.

#0831 A user interface can be provided by one or more user input devices 606 and one or
more user ouiput devices 608, User input devices 606 can include a touch pad, touch screen,
scroll wheel, click wheel, dial, button, switch, keypad, microphone, or the like. User cotput
devices 6% can inchude a video screen, indicator lights, speakers, headphone jacks, or the
like, together with supportting clectronics {(e.g., digital-to-analog or analog-to-digital
converters, signal processors, or the hke). A castomer can operate fnput devices 606 to
mvoke the fimctionality of device 600 and can view and/or hear cutput from device 600 via

cuiput devices 608,

[8084] Network interface 610 can provide voice and/or data commumication capability for
device 660. For example, network interface 618 can provide device 600 with the capability of
communicating with server 650. In some embodiments network interface 610 can jnclude
radio frequency (RF) transceiver components for accessing wircless voice and/or data
networks {(e.g., using cellolar telephone technology, advanced data network technology such
as 3G, 4G or EDGE, WiF1 (JEEE 802.11 family standards, or other mobile communication
technologies, or any combination thereof), and/or other components. In some embodiments
network interface 610 can provide wired network conngctivity (e.g., Ethernet) in addition to
or instead of a wireless imterface. Network interface 610 can be implemented using a
combination of hardware (e.g., antennas, modulators/demodulators, encoders/decoders, and

other analog and/or digital signal processing civcuits) and software components.

180851  Location/motion detecior 612 can detect a past, current or future location of device

600 and/or a past, current or future motion of device 600. For example, location/motion

-]
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detector 612 can detect a velocity or acceleration of mobile electronic device 604,
Location/motion detector 612 can comprise a Global Positioning Satellite (GPS) receiver
and/or an accelerometer. In some instances, processing subsystem 602 determines a motion
characteristic of device 600 {e.g., velocity} based on data collected by location/motion
detector 612, For example, a velocity can be estimated by determining a distance between

two detected locations and dividing the distance by a time difference between the detections.

168861  FIG. 6B is a simplified block diagram of an implemsentation of server 650 according
to an embodiment of the present invention.,  Server 650 may be used for any server
mentioned hercin. Server 650 tncludes a processing subsystem 652, storage subsystem 654, a
user input device 656, a user output device 658, and a network interface 660, Network
mterface 660 can have similar or identical features as network interface 610 of device 600

described above,

18871 Processing subsystem 632, which can be tmplemented as one or more intograted
circuits {e.g., a conventional microprocessor or microcontrolier), can control the operation of
server 650, In various embodiments, processing subsysiem 652 can exceute a varioty of
programs in response 10 program code and can maintain multiple concurrently executing
programs OF processes. At any given time, some or all of the program code to be executed can
be resident in processing subsystem 652 and/or in storage subsystem 654, Through suitable
programming, processing subsystem 632 can provide various functionality for server 650.
Thus, server 630 can interact with app 616 being exccuted on device 600 n order to provide

information wemy(s) to device 600

[BORR]  Storage subsystom 654 can be tuplemented, ¢.g., using disk, flash memory, or any
other storage media in any combination, and can inchide volatile and/or non-volatile storage
as desired. In some embodiments, storage subsystem 654 can store one or more application
programs to be executed by processing subsystem 652, For example, an application program
676 can interface with app 616 1o respond to requests for imformation. In some embodiments,
storage subsystem 654 can store other data, such as data sharing patterns, device identifiers,
and specifications and capabilities of devices. Programs and/or dats can be siored in
non-volatile storage and copied in whole or in part to volatile working memory during

program execution.

[B689] A user interface can be provided by one or more user input devices 656 and one or

more user output devices 638, User input and output devices 656 and 658 can be similar or
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identical to user input and output devices 606 and 608 of device 600 described above. In
some instances, user input and output devices 656 and 658 are configured to allow a
programmer to interact with server 650, In some instances, server 650 can be implemented at

a scrver farm, and the user interface need not bie local to the servers.

(689681 It will be appreciated that device 600 and server 650 described herein are illustrative
and that variations and modifications arc possible. A device can be implemented as a mobile
clectronic device and can have other capabilities not specifically desceribed herein (e.g.,
telephonic capabilities, power management, accessory connectivity, ete.). In a system with
multiple devices 600 and/or mudtiple servers 650, different devices 600 and/or servers 650
can have different sets of capabilitics; the various devices 600 and/ov servers 650 can be but

need not be similar or identical to each other.

18098} Further, while device 600 and server 650 are described with reference to particular
blocks, it is to be understood that these blocks are defined for convenience of description and
are not intended to imply a particular physical arrangement of component parts. Further, the
blocks need not correspond to physically distinct components. Blocks can be configured to
perform various operations, ¢.g., by programuming & processor o1 providing appropriate
control circuitry, and various blocks might or might not be reconfigurable depending on how
the mitial configuration is obtained. Embodiments of the present invention can be realized in
a variety of apparatus including clectronic devices taplemented using any combination of

cireuitry and software,

(8092} Additionally, while device 600 and server 650 are described as singular entities, it is
to be understeod that cach can include multiple coupled entitics. For example, server 630 can

mclude, a server, a set of coupled servers, a8 computer and/or a set of coupled computers,

168931 It should be understood that any of the embodiments of the prosend invention can be
implemented in the form of control logic using hardware (e.g. an application specific
mtegrated circuit or field programmable gate array) and/or asing computer software with a
generally programmable processor in s modular or integrated manner. As user herein, a
processor includes a multi-core processor on a same integrated chip, or vwltiple processing
units on a single circuit board or networked, Based on the disclosore and teachings provided
herein, 3 person of ordinary skill in the art wilf know and appreciate other ways and/or
methods to implement cmbodiments of the present invention using hardware and a

combination of hardware and software.

Al
i
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18094]  Any of the software components or functions described in this application may be
implemented as software code o be executed by a processor using any suitable computer
language such as, for example, Java, C++ or Perl using, for example, conventional or object-
oricnted techniques. The software code may be stored as a series of instroctions oy
commands on a computer readable medin for storage and/or fransmission, suitable roedia
mclade random access memory (RAM), a read only memory (ROM), a magnetic medim
such as 8 hard-drive or a floppy disk, or an optical mediom such as a compact disk (CE) or
DVD (digital vorsatile disk}, flash memory, and the like. The computer readable medium

may be any combination of such storage or transmission devices.

[8695] Such programs may also be encoded and transmitied using carrier signals adapted
for transmission via wired, optical, and/or wireless networks conforming to a varnisty of
protocols, including the Internet. As sach, a computer readable medium according o an
embodiment of the present invention may be created using a data signal encoded with such
programs. Computer readable media encoded with the program coede may be packaged with
a compatible device or provided separately from other deviees (e.g., via Internet download).
Any such computer readable medium may reside on or within a single computer product (e.g.
a hard drive, a CD, or an cntire computer system), and may be present on or within different
computer products within a system or network., A computer system may include 3 monitor,

printer, or other suitable display for providing any of the results mentioned herein to a user.

18961  Any of the methods described herein may be totally or partially performed with a
computer system including one or more processors, which can be configured to perform the
steps. Thus, embodiments can be directed o computer systems configured to perform the
steps of any of the methods described herein, potentially with different components
performing a respective steps or a respective group of steps. Although presented as
numbered steps, steps of methods herein can be performed at a same time or in 8 different
order. Additionally, portions of these steps may be used with portions of other steps from
other methods. Also, ali or portions of a step may be optional. Additionally, any of the steps
of any of the methods can be performed with modules, circaits, or other means for

performing these steps.

$897]  The specific details of particolar embodiments may be combined in any suntable
P 2 ¥ 3

manner without departing from the spirit and scope of embodiments of the invention.

)
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However, other embodiments of the fovention may be directed to specific embodiments

relating to cach individual aspect, or specific combinations of these individual aspecis

{6898} The above description of exemplary embodiments of the nvention has been
presented for the purposes of llustration and description. It is not intended 1o be exhaustive
or to Hmit the invention to the precise form described, and many modifications and variations
are possible in light of the teaching above. The embodiments were chosen and described in
order to best explain the principles of the tvention and its practical applications 1o therchy
enable others skilled in the art to best utilize the invention in various embodiments and with

various modifications as are suited to the particular use contemplated.

B899} A recitation of "a", "an” or "the” is intended to mean "one or more” unless specifically

mdicated to the contrary.

)
-3
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WHAT IS CEAIMED IS:

I. A method comprising:

identifying, by a device in a plurality of devices, the plurality of devices to be
part of a local network for sharing one or more predetermined information itoms;

determining a sharing pattern for the local network, the sharing pattern
designating the device to obiain and share the one or more predetermined information items
with other devices in the plurality of devices for a first period of time, the sharing pattern
further designating another device to obtain and share the one or more predetermined
miormation iterns when a criteria is satisfied;

receiving, based on the sharing pattern, an indication to obtain the one or more
predetermined information items for the plarality of devices for the first period of time;

obtaining the one or more predetermined information items for the pluraluy of
devices for the first period of time; and

distributing the onc or more predetermined information tems to the other

devices in the plurality of devices.

2. The method of claim 1, wherein the criteria is satisfied when the first

period of time is over or when a power level of the device has reached a thresheld.

3. The method of claim 1, wherein the sharing pattern further designates
the other device to obtain and share the one or more predetermined information Hems with
sther devices in the phurality of devices for a second period of time when the criteria is

satfisfied.

4. The method of claim 1, further comprising:
creating a sharing scssion for the plurality of devices using the local network,

wherein the plurality of device communicate with each other via the local network.

5. The method of claim 1, wherein the one or more predetermined
mformation tems includes at jeast one of a location, a weather condition, a frequency, or a

fime,

6. The method of claim 1, wherein the sharing pattern is determined
based on at least one of a battery life of the plurality of devices, a network connectivity of the

plurality of devices, or hardware capability of the plurality of devices.
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7. The method of claim 1, wherein the local network is a Bluetooth®

network.

Qo

8. The method of claim 1, wherein the one or more predetermined

mformation items is obiained on a pericdic basis.

9. The method of claim |, further comprising:

sharing the sharing pattern for the local network with the other devices n the
plurality of devices; and

causing, based on the sharing pattern, the other device in the plorality of
devices to obtain the one or more predetermined information items for the second period of

fime after the first period of time,

16. An electronic device comprising:

& Processor;

a memory device coupled to the processor, the memory device including
imstructions o be executed, wherein the nstructions, when exccoted by the processor, cause
the processor to:

identify a plurality of devices to be part of a local network for sharing
one or more predetermined information items;

determine a sharing pattern for the local network, the sharing pattern
designating the device to obtain and share the one or more predetermined information
ters with other devices in the phluarality of devices for a first period of time, the
sharing pattern firther designating another device to obtain and share the one or more
predetermined information ftems when a criteria is satisfied;

recetve, based on the sharing patters, an indication to obtain the one or
more predetermined information items for the plurality of devices for the first period
of time;

obtain the one or more predetermivned information ttems for the
phurality of devices for the first period of time; and

distribote the one or more predetermined information items to the other

devices in the plurality of devices.

11 The electronic device of claim 10, wherein the criteria is satisfied when

the first period of time is over or when a power level of the device has reached s threshold.

29
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12, The electronic device of claim 10, wherein the sharing pattern further
designates the other deviee to obtain and share the one or more predetermined information
rems with other devices in the phuality of devices for a second period of time when the

criteria is satisfied.

13. The electronic device of claim 10, wherein the instructions further
cause the processor to:
create a sharing session for the plurality of devices using the local network,

wherein the plurality of device communicate with cach other via the local network.

14. The electronic device of claim 10, wherein the one or more
predetermined information items inciudes at least one of a location, a weather condition, a

frequency, or a time.

15.  The electronic device of claim 10, wherein the sharing pattern is
deternined based on at least one of a battery life of the plurality of devices, a network

connectivity of the plurality of devices, or hardware capability of the plorality of devices.

16, A computer product comprising a non-transitory computer readable
mediom storing a plurality of instructions that when executed cause a processor to perform a
set of instructions, the s¢t of instructions comprising:

wdentifying a plurality of devices to be part of a local network for sharing oune
or more predetermined information ttems;

determining a sharing paticmn for the local network, the sharing patiern
designating a device in the plurality of devices to obtain and share the one or more
predetermined mformation tems with other devices m the plurality of devices for a first
period of time, the sharing pattern further designating ancther device to obtain and share the
one ot more predetermined information items when a criteria 15 satisfied;

receiving, based on the sharing pattern, an indication to obtain the one or more
predetermined nformation items for the phirality of devices for the first period of time;

obtaining the one or more predetermined wformation iters for the plurality of
devices for the first peried of time; and

distributing the one or more predetermined information items to the other

devices in the plurality of devices.

30
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17.  The computer product of claim 16, wherein the criteria is satisfied
when the first period of time 18 over or when a power level of the device has reached 2

threshold.

18 The computer product of claim 16, wherein the sharing pattern further
designates the other device {o obtain and share the onc or more predetermined information
items with other devices in the plurality of devices for a second period of time when the

criteria 15 satisfied.

19.  The computer product of claim 16, wherein the sct of instructions
further comprises:
creating a sharing session for the plurality of devices using the local network,

wherein the plurality of device communicate with each other via the local network.

20.  The computer product of claim 16, wherein the one or more
predetermined information items inciudes at least one of a location, a weather condition, a

frequency, or a time.
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FIG. 2
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FIG. 5

%553{3

f 505

Receive predetermined information item(s)
from a device in the dala sharing network

A4

No

Fall out of range?

Send a request to a server for an update of
the predetermined information item({s) —-\/ 515

¥

Receive the predelermined information

tem{s) from the server —-\’ 530

No Yas

Returned within range?



PCT/US2014/014947

WO 2014/126769

6/6

d9 'Old

LN
=350

dino
H3s0

255
WNZLSASENS

ONISSID0OHd

SWHY
LORRULIOLHY

V9 'Ol

AOVALILNI
HHOMLEAN

R

e S —

849 —|

dd¥

059

JOVHOLS

/
/
/

$59/

1sanbay

908 LNdN INdLnG | 808
H3asn €38N

019 L9
705

FOVAHELNI WILSASENS HOLD3LEA

MHOMLEN SNISSIOOH NOLLY OO
88— ddy

FOVHOLS ~ 509

009




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2014/014947

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO4W52/02 HO4M1/725 HO4W88/04
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO4W HOA4M

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 7 024 196 B1 (KOTZIN MICHAEL D [US]) 1-20
4 April 2006 (2006-04-04)
figures 3,6,7

X US 2008/192666 Al (KOSKAN PATRICK D [US] 1,2,
ET AL) 14 August 2008 (2008-08-14) 4-11,
13-17,
19,20
paragraphs [0025], [0033] - [0038],
[0044]; figures 1,7-10

D Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

°ited.t°| establish the pul_r;_licdation date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

12 May 2014 20/05/2014

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, .
Fax: (+31-70) 340-3016 Amorotti, M

Form PCT/ISA/210 (second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2014/014947
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 7024196 Bl 04-04-2006 AT 517531 T 15-08-2011
AU 6839001 A 08-01-2002
CN 1552163 A 01-12-2004
EP 1400134 A2 24-03-2004
US 7024196 B1 04-04-2006
WO 0201780 A2 03-01-2002
US 2008192666 Al 14-08-2008 US 2008192666 Al 14-08-2008
WO 2008100698 Al 21-08-2008

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - claims
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - wo-search-report
	Page 41 - wo-search-report

