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DETERMINE WHICH TASKS, FROM MULTIPLE
PENDING TASKS ON MULTIPLE BATTERY- | 304
POWERED ELECTRONIC DEVICES, ARE TO

BE SELECTED FOR COMPLETION

DETERMINE A POWER REQUIREMENT
FOR EACH OF THE TASKS THAT HAVE
BEEN SELECTED FOR COMPLETION

| 306

DETERMINE A PRIORITY OF THE TASKS,
FROM THE MULTIPLE PENDING TASKS ON | ~308&
THE BATTERY-POWERED DEVICES, THAT
HAVE BEEN SELECTED FOR COMPLETION

CALCULATE A QUANTITY OF AMP-HOURS
THAT ARE AVAILABLE TO CHARGE BATTERIES
ON THE BATTERY-POWERED DEVICES

| ~310

DISTRIBUTE THE AVAILABLE AMP-HOURS

FROM THE BATTERY SOURCE TOONEOR | ~312
MORE OF THE BATTERY-POWERED DEVICES

BASED ON THE PRIORITY OF THE TASKS
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POWER MANAGEMENT FOR
BATTERY-POWERED DEVICES

BACKGROUND

[0001] The present disclosure relates to the field of elec-
tronic devices, and specifically to battery-powered electronic
devices. Still more particularly, the present disclosure relates
to allocating power to battery-powered electronic devices.
[0002] Many electronic devices now run on battery power.
Examples of such battery-powered -electronic devices
include, but are not limited to, cellular phones, smart phones,
laptop computers, tablet computers, Global Positioning Sys-
tem (GPS) navigation devices, etc. Since such devices are
reliant upon their local (internal) batteries, their operating
time is limited to the amount of electricity that is stored within
their batteries.

SUMMARY

[0003] In one embodiment of the present invention, a
method and/or computer program product enables the sharing
of power between multiple battery-powered electronic
devices. A determination is made as to which tasks, from
multiple pending tasks on multiple battery-powered elec-
tronic devices, are to be selected for completion. A power
requirement for each of the tasks that have been selected for
completion is determined, and the tasks are prioritized. One
ormore processors calculates a quantity of amp-hours that are
available to charge batteries on the battery-powered elec-
tronic devices. A power distribution hardware controller then
distributes available amp-hours from the battery sourceto one
or more of the battery-powered electronic devices based on
the priority of the tasks.

[0004] In one embodiment of the present invention, a sys-
tem comprises: a power hub; a charging battery electrically
connected to the power hub; a plurality of battery-powered
electronic devices electrically connected to the power hub;
and a power distribution controller within the power hub,
wherein the power distribution controller shares power
between the plurality of battery-powered electronic devices
based on: which tasks, from multiple pending tasks on the
plurality of battery-powered electronic devices, are selected
for completion; a power requirement for each of the tasks that
have been selected for completion; a priority of the tasks,
from the multiple pending tasks on the battery-powered elec-
tronic devices, that have been selected for completion; and a
quantity of amp-hours that are available to charge batteries on
the battery-powered electronic devices.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0005] FIG. 1 depicts an exemplary system and network in
which the present disclosure may be implemented;

[0006] FIG. 2 illustrates an exemplary network of electri-
cally connected battery-powered electronic devices;

[0007] FIG. 3 is a high-level flowchart of one or more steps
performed by one or more processors to distribute battery
power to battery-powered electronic devices and/or to share
battery power between battery-powered electronic devices;
[0008] FIG.4 depicts an exemplary user interface depicting
tasks on a battery-powered electronic device;

[0009] FIG. 5 illustrates an exemplary user interface that
allows power to be allocated to one or more battery-powered
electronic devices;
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[0010] FIG. 6 depicts the user interface shown in FIG. 5
after the battery-powered electronic device has sent battery
power to another battery-powered electronic device; and
[0011] FIG. 7 illustrates an exemplary user interface that
allocates power, from a newly-recharged local battery, to one
or more tasks on a battery-powered electronic device.

DETAILED DESCRIPTION

[0012] The present invention may be a system, a method,
and/or a computer program product. The computer program
product may include a computer readable storage medium (or
media) having computer readable program instructions
thereon for causing a processor to carry out aspects of the
present invention.

[0013] The computer readable storage medium can be a
tangible device that can retain and store instructions for use
by an instruction execution device. The computer readable
storage medium may be, for example, but is not limited to, an
electronic storage device, a magnetic storage device, an opti-
cal storage device, an electromagnetic storage device, a semi-
conductor storage device, or any suitable combination of the
foregoing. A non-exhaustive list of more specific examples of
the computer readable storage medium includes the follow-
ing: a portable computer diskette, a hard disk, a random
access memory (RAM), aread-only memory (ROM), an eras-
able programmable read-only memory (EPROM or Flash
memory), a static random access memory (SRAM), a por-
table compact disc read-only memory (CD-ROM), a digital
versatile disk (DVD), a memory stick, a floppy disk, a
mechanically encoded device such as punch-cards or raised
structures in a groove having instructions recorded thereon,
and any suitable combination of the foregoing. A computer
readable storage medium, as used herein, is not to be con-
strued as being transitory signals per se, such as radio waves
or other freely propagating electromagnetic waves, electro-
magnetic waves propagating through a waveguide or other
transmission media (e.g., light pulses passing through a fiber-
optic cable), or electrical signals transmitted through a wire.
[0014] Computer readable program instructions described
herein can be downloaded to respective computing/process-
ing devices from a computer readable storage medium or to
an external computer or external storage device via a network,
for example, the Internet, a local area network, a wide area
network and/or a wireless network. The network may com-
prise copper transmission cables, optical transmission fibers,
wireless transmission, routers, firewalls, switches, gateway
computers and/or edge servers. A network adapter card or
network interface in each computing/processing device
receives computer readable program instructions from the
network and forwards the computer readable program
instructions for storage in a computer readable storage
medium within the respective computing/processing device.
[0015] Computer readable program instructions for carry-
ing out operations of the present invention may be assembler
instructions, instruction-set-architecture (ISA) instructions,
machine instructions, machine dependent instructions,
microcode, firmware instructions, state-setting data, or either
source code or object code written in any combination of one
or more programming languages, including an object ori-
ented programming language such as Smalltalk, C++ or the
like, and conventional procedural programming languages,
such as the “C” programming language or similar program-
ming languages. The computer readable program instructions
may execute entirely on the user’s computer, partly on the
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user’s computer, as a stand-alone software package, partly on
the user’s computer and partly on a remote computer or
entirely on the remote computer or server. In the latter sce-
nario, the remote computer may be connected to the user’s
computer through any type of network, including a local area
network (LAN) or a wide area network (WAN), or the con-
nection may be made to an external computer (for example,
through the Internet using an Internet Service Provider). In
some embodiments, electronic circuitry including, for
example, programmable logic circuitry, field-programmable
gate arrays (FPGA), or programmable logic arrays (PLA)
may execute the computer readable program instructions by
utilizing state information of the computer readable program
instructions to personalize the electronic circuitry, in order to
perform aspects of the present invention.

[0016] Aspects of the present invention are described
herein with reference to flowchart illustrations and/or block
diagrams of methods, apparatus (systems), and computer pro-
gram products according to embodiments of the invention. It
will be understood that each block of the flowchart illustra-
tions and/or block diagrams, and combinations of blocks in
the flowchart illustrations and/or block diagrams, can be
implemented by computer readable program instructions.
[0017] These computer readable program instructions may
be provided to a processor of a general purpose computer,
special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the instruc-
tions, which execute via the processor of the computer or
other programmable data processing apparatus, create means
for implementing the functions/acts specified in the flowchart
and/or block diagram block or blocks. These computer read-
able program instructions may also be stored in a computer
readable storage medium that can direct a computer, a pro-
grammable data processing apparatus, and/or other devices to
function in a particular manner, such that the computer read-
able storage medium having instructions stored therein com-
prises an article of manufacture including instructions which
implement aspects of the function/act specified in the flow-
chart and/or block diagram block or blocks.

[0018] The computer readable program instructions may
also be loaded onto a computer, other programmable data
processing apparatus, or other device to cause a series of
operational steps to be performed on the computer, other
programmable apparatus or other device to produce a com-
puter implemented process, such that the instructions which
execute on the computer, other programmable apparatus, or
other device implement the functions/acts specified in the
flowchart and/or block diagram block or blocks.

[0019] The flowchart and block diagrams in the Figures
illustrate the architecture, functionality, and operation of pos-
sible implementations of systems, methods, and computer
program products according to various embodiments of the
present invention. In this regard, each block in the flowchart
or block diagrams may represent a module, segment, or por-
tion of instructions, which comprises one or more executable
instructions for implementing the specified logical function
(s). In some alternative implementations, the functions noted
in the block may occur out of the order noted in the figures.
For example, two blocks shown in succession may, in fact, be
executed substantially concurrently, or the blocks may some-
times be executed in the reverse order, depending upon the
functionality involved. It will also be noted that each block of
the block diagrams and/or flowchart illustration, and combi-
nations of blocks in the block diagrams and/or flowchart
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illustration, can be implemented by special purpose hard-
ware-based systems that perform the specified functions or
acts or carry out combinations of special purpose hardware
and computer instructions.

[0020] With reference now to the figures, and in particular
to FIG. 1, there is depicted a block diagram of an exemplary
system and network that may be utilized by and/or in the
implementation of the present invention.

[0021] Exemplary electronic device 102, which in one or
more embodiments is a battery-powered device that relies on
an internal battery 118 for power, includes a processor 104
that is coupled to a system bus 106. Processor 104 may utilize
one or more processors, each of which has one or more
processor cores. A video adapter 108, which drives/supports
a display 110, is also coupled to system bus 106. System bus
106 is coupled via a bus bridge 112 to an input/output (I/O)
bus 114. An 1/O interface 116 is coupled to /O bus 114. I/O
interface 116 affords communication with various I/O
devices, including external USB port(s) 126.

[0022] As depicted, electronic device 102 is able to com-
municate with other electronic devices and/or computers and/
or servers using a network interface 130. Network interface
130 is a hardware network interface, such as a network inter-
face card (NIC), etc. Network 128 may be an external network
such as the Internet, or an internal network such as an Ethernet
or a virtual private network (VPN), or a wireless local area
network (WLAN).

[0023] A hard drive interface 132 is also coupled to system
bus 106. Hard drive interface 132 interfaces with a hard drive
134. In one embodiment, hard drive 134 populates a system
memory 136, which is also coupled to system bus 106. Sys-
tem memory is defined as a lowest level of volatile memory in
electronic device 102. This volatile memory includes addi-
tional higher levels of volatile memory (not shown), includ-
ing, but not limited to, cache memory, registers and buffers.
Data that populates system memory 136 includes electronic
device 102’s operating system (OS) 138 and application pro-
grams 144.

[0024] OS 138 includes a shell 140, for providing transpar-
ent user access to resources such as application programs 144.
Generally, shell 140 is a program that provides an interpreter
and an interface between the user and the operating system.
More specifically, shell 140 executes commands that are
entered into a command line user interface or from a file.
Thus, shell 140, also called a command processor, is gener-
ally the highest level of the operating system software hier-
archy and serves as acommand interpreter. The shell provides
a system prompt, interprets commands entered by keyboard,
mouse, or other user input media, and sends the interpreted
command(s) to the appropriate lower levels of the operating
system (e.g., a kernel 142) for processing. Note that while
shell 140 is a text-based, line-oriented user interface, the
present invention will equally well support other user inter-
face modes, such as graphical, voice, gestural, etc.

[0025] As depicted, OS 138 also includes kernel 142,
which includes lower levels of functionality for OS 138,
including providing essential services required by other parts
of OS 138 and application programs 144, including memory
management, process and task management, disk manage-
ment, and mouse and keyboard management.

[0026] Application programs 144 include a renderer,
shown in exemplary manner as a browser 146. Browser 146
includes program modules and instructions enabling a world
wide web (WWW) client (i.e., electronic device 102) to send
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and receive network messages to the Internet using hypertext
transfer protocol (HTTP) messaging, thus enabling commu-
nication with other computer systems.

[0027] Application programs 144 in electronic device
102’s system memory also include a Power Distribution Pro-
gram (PDP) 148. PDP 148 includes code for implementing
the processes described below, including those described in
FIGS. 2-6.

[0028] Also within electronic device 102 is a power distri-
bution controller 122, which is a hardware device that, via a
hardware switch such as power Input/Output (I/O) 120, con-
trols power going into battery 118 (from a charging source)
and out to another battery (a receiving battery) to/from other
electronic device(s) 150, as described in further detail below.
Thus, power /O 120 allows electronic device 120 to be in
power communication with the other electronic device(s)
150.

[0029] Also within electronic device 102 are hardware con-
nection port(s) 124, which are electrically connectable to
other electronic device(s) 150, which have some or all of the
components depicted for electronic device 102. Hardware
connection port(s) 124 allow the electronic device 102 to be in
data communication with the other electronic device(s) 150.
[0030] Note thatinone or more embodiments ofthe present
invention, electronic device 102 also includes a Global Posi-
tioning System (GPS) device 152, which is a hardware device
capable of triangulating a physical position of electronic
device 102 from signals received from GPS satellites above
Earth. In one or more embodiments, GPS device 152 is also
able to provide travel directions to a selected physical loca-
tion.

[0031] Note thatinone or more embodiments ofthe present
invention, power is also provided to one or more of the com-
ponents depicted in computer 102 from a power device 156.
In various embodiments, power device 156 includes a trans-
former for lowering/raising incoming voltage (e.g., from a
power source—not shown), a converter for converting incom-
ing power from one format into another (i.e., converting alter-
nating current into direct current), power storage devices for
storing power (i.e., batteries, capacitors, etc.), etc.

[0032] Note further that in one or more embodiments of the
present invention, the electronic devices depicted herein (e.g.,
electronic device 102 and other electronic devices 150
depicted in FIG. 1 and/or the electronic devices 202a-202n
and power hub 204 depicted in FIG. 2) are battery powered
devices, which rely on internal battery supplies for operation.
[0033] Note further that some or all of the architecture
depicted for electronic device 102 may be utilized by other
electronic device(s) 150 shown in FIG. 1, as well as the
electronic devices 202a-2027 and power hub 206 depicted in
FIG. 2.

[0034] Note further that the hardware elements depicted in
electronic device 102 are not intended to be exhaustive, but
rather are representative to highlight essential components
required by the present invention. For instance, electronic
device 102 may include alternate memory storage devices
such as magnetic cassettes, digital versatile disks (DVDs),
Bernoulli cartridges, and the like. These and other variations
are intended to be within the spirit and scope of the present
invention.

[0035] Note that the terms “power”, “battery power”,
“amp-hours”, and “electrons” are used interchangeably
throughout this disclosure to describe stored direct current
(DC) electricity in a battery. That is, a battery is essentially a
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device for storing electrical energy. This electrical energy
(i.e., electrons) may be colloquially referred to as power, even
though the term “power” is more accurately used by electrical
engineers and physicists to describe “voltage times current”
(P=V*]). “Electrons” is a physically accurate description of
what is stored in a battery, but a more standardized term to
describe electricity stored in a battery is an “amp-hour”,
which describes the quantity of electrons (amperes or amper-
age) that can pass a point on a wire in an hour.

[0036] Similarly, the terms “battery-powered device” and
“battery-powered electronic device” are used interchange-
ably to describe a portable electronic device that is powered
by a battery.

[0037] With reference now to FIG. 2, an exemplary net-
work 200 of electrically connected battery-powered elec-
tronic devices 202a-202r (where “n” is an integer) is pre-
sented. Electronic devices 202a-202# are battery powered
devices, each of which are powered by a local (e.g., internal)
battery pack, which are equivalent to battery 118 shown in
FIG. 1, and which are depicted in FIG. 2 as batteries 218a-
218n. A power hub 204 is a hardware device that is capable of
intelligently/selectively distributing power to the electronic
devices 202a-202r from a battery source. In one embodi-
ment, this battery source is a dedicated charging battery 206,
which is a battery that has a limited amount of stored power,
but which has no processing logic. That is, dedicated charging
battery 206 is merely a battery pack that can be coupled to the
electronic devices 202a-202n, either directly or via the power
hub 204, in order to provide additional charge (e.g., electrons)
to the batteries 218a-218n.

[0038] With reference now to FIG. 3, a high-level flowchart
of one or more steps performed by one or more processors
and/or other hardware devices to distribute battery power to
battery-powered electronic devices and/or to share battery
power between battery-powered electronic devices is pre-
sented.

[0039] After initiator block 302, a determination is made as
to which tasks, from multiple pending tasks on multiple bat-
tery-powered devices, are to be selected for completion
(block 304). For example, consider FIG. 4, which depicts an
exemplary user interface 402. Assume for exemplary pur-
poses that user interface 402 is on one of the battery-powered
electronic devices 202a-202# depicted in FIG. 2. As depicted
and for explanatory purposes, this battery-powered electronic
device is identified a “Tablet A”. Currently running (or alter-
natively, scheduled for future execution) are multiple tasks,
identified as tasks 404a-404p (where “p” is an integer), which
are depicted in cells 420. As depicted, each of the tasks
404a-404p are represented by a separate block, which is
visually coded to indicate a completion status of a particular
task. For example, task 4047 has not yet started completed
(i.e.,instructions in an application that perform task 404 have
not yet started executing), while task 404e has finished (i.e.,
instructions in an application that perform task 404e have
completed execution). Similarly, other tasks, such as task
404aq, are partially complete (i.e., instructions in an applica-
tion that perform task 404a are still in the process of execut-
ing).

[0040] Returningto FIG. 3, a determination is then made as
to how much power is needed to complete each of the tasks
that have been selected for completion (block 306). Returning
to FIG. 4, task 404¢ obviously has no power requirements to
complete, since it is already finished. However, other tasks
(e.g., 404a, 4045H, etc.) still have instructions to execute, and
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thus need additional power from the local battery. Unfortu-
nately, however, the local battery (battery 2184 in the battery-
powered electronic device 202a shown in FIG. 2) is nearly
depleted, as indicated by battery power indicator 406, which
depicts how much power remains within battery 218a. That
is, section 408 shows how much empty space (i.e., capacity to
store amp-hours) is in battery 2184, and section 410 shows
how much power (i.e., electrons, amp-hours, etc.) are avail-
able from battery 218a.

[0041] Notethatareserve level is depicted in section 412 of
battery power indicator 406. This section is for reserve power,
which may be reserved according to various rules. For
example, a rule may require that battery 2184 always have
enough power to properly shut down the battery-powered
electronic device 202a. Another rule may require that battery
218a always have enough power for one hour of communi-
cation ability (e.g., power to keep a cell phone on, assuming
that battery-powered electronic device 202a is a cell phone).
Another rule may require that battery 218a always have
enough power to communicate with power hub 204 shown in
FIG. 2, in order to download more power to battery 218a.
[0042] Returningto FIG. 3, a determination is made regard-
ing a priority of the tasks, from the multiple pending tasks on
the battery-powered electronic devices, which have been
selected for completion (block 308). That is, there may not be
enough power to perform all of the tasks 404a-404p shown in
cells 420 in FIG. 4. Prioritizing such tasks may be according
to various rules/parameters.

[0043] For example, in one embodiment the tasks 404a-
404p are prioritized according to a user-input from a user of
the battery-powered device. That is, assume that each of the
tasks 404a-404p are identified and/or described. Thus, task
404a may be a task to find directions to a local hospital
(assuming that Tablet A—battery-powered electronic device
202q has GPS navigation abilities from a GPS device such as
GPS device 152 depicted in FIG. 1). In order to select task
404a as the most important (highest priority) task, a user may
simply touch the cell for task 404a. Thereafter, the next task
that the user touches (e.g., the cell for task 404%) indicates that
task (e.g., task 404k) has the next highest priority for execu-
tion. Thus, a user-input identifies not only which tasks, from
multiple pending tasks, are to be selected for completion on
the specific battery-powered device, but also their priority
relative to one another.

[0044] Note that the selection and prioritization of task
completion may cross different battery-powered electronic
devices. For example, assume that electronic device 202a
depicted in FIG. 2 has four pending tasks (i.e., T1, T2, T3,
T4), and electronic device 2025 also has four pending tasks
(ie., T5, T6, T7, T8). Assume further that each of the com-
bined eight pending tasks (from T1-T8) has been assigned a
relative priority. For example, T1 may have the highest pri-
ority, T6 may have the next highest priority, TS5 may have the
next highest priority, T2 may have the next highest priority,
etc. Thus, when allocating power recharge the batteries in
electronic device 202a and electronic device 2025, all of these
priority levels are considered.

[0045] In one embodiment, task priorities are set subjec-
tively by a user (as just described). In another embodiment,
however, task priorities are set by rules. For example and as
described above, one task in a first battery-powered electronic
device may be to obtain GPS directions to a hospital. Another
task in the first battery-powered electronic device (or a second
battery-powered electronic device) may be to check on post-
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ings on a social network. A rule would state that obtaining
directions to a hospital (e.g., during a medical emergency) has
a high priority level (e.g., “10”), while checking for postings
ona social network has a lower priority level (e.g., “17). Thus,
power would be allocated to the battery-powered electronic
device running the GPS task before allocating power to the
battery-powered electronic device running the social network
task.

[0046] Returning now to FIG. 3, as described in block 310,
a quantity of amp-hours that are available to charge batteries
on the battery-powered electronic devices is calculated. This
available power (amp-hours) may be from a dedicated charg-
ing battery (e.g., dedicated charging battery 206 shown in
FIG. 2) or it may be from a battery within another battery-
powered electronic device (e.g., one or more of the electronic
devices 202a-202% shown in FIG. 2).

[0047] With reference now to FIG. 5, an exemplary user
interface that allows power to be allocated to one or more
battery-powered electronic devices is presented. In one
embodiment, user interface 502 is displayed on a display
(e.g., display 110 shown in FIG. 1) on the power hub 204
depicted in FIG. 2. User interface 502 includes a battery
supply indicator 504, which graphically depicts how much
power (i.e., amp-hours) is available for redistribution to one
or more battery-powered electronic devices. This amount of
power is graphically represented by zone 506 in the battery
supply indicator 504. In one embodiment, assume that the
source of this power is from a dedicated charging battery,
such as the dedicated charging battery 206 shown in FIG. 2.
As described herein, dedicated charging battery 206 is simply
a portable battery, which is available to one or more battery-
powered electronic devices to recharge their local batteries. In
this embodiment, the battery supply indicator 504 merely
shows how much power remains within the dedicated charg-
ing battery 206. In one embodiment, there is still a reserve
power (indicated by zone 508) that is to remain untouched
unless there is an emergency. For example, power depicted by
zone 508 is unavailable for use by the electronic devices
202a-2027 shown in FIG. 2, unless an emergency override
signal is sent to the dedicated charging battery 206. Examples
of emergencies that may warrant accessing the power
depicted by zone 508 include providing power to a portable
medical device (e.g., an Automatic External Defibrillator—
AED), emergency GPS signal alerts, etc.

[0048] Continuing with FIG. 5, the user interface 502 also
shows how much power is currently available on various
battery-powered electronic devices. For example, continue to
assume that user interface 502 is shown on power hub 204,
and that the battery supply indicator 504 shows how much
power (amp-hours) are available from the dedicated charging
battery 206 shown in FIG. 2. This power availability from the
dedicated charging battery 206 is represented by zone 506.
Furthermore, the available power in the batteries of various
battery-powered electronic devices are also shown on the user
interface 502 from the power hub 204. For example, assume
that the electronic devices 202a-202# include a laptop com-
puter (“System (C:)”), a tablet computer (“Tablet A”), and a
cell phone (“Phone X”). The amount of power in the battery
in System (C:) is shown in battery supply indicator 510; the
amount of power in the battery in Tablet A is shown in battery
supply indicator 512; and the amount of power in the battery
in Phone X is shown in battery supply indicator 514. Thus, in
one embodiment, power can be transferred to a particular
device by simply dragging the icon shown in zone 506 to a
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preferred battery-powered electronic device (e.g., by the user
moving his/her finger across a touchscreen, moving a cursor
across a traditional screen, etc.). For example, available
power (represented in zone 506) from the dedicated charging
battery 206 can be dragged from zone 506 to the icon repre-
senting Tablet A, as depicted in FIG. 5. The choice of which
battery-powered electronic device receives the power from
the dedicated charging battery 206 can be made arbitrarily by
the user, or may be based on various rules described herein
(e.g., time required to transfer power, priority of tasks, etc.).

[0049] Continuing with FIG. 5, in one embodiment the user
interface 502 is presented on a computer that has its own tasks
running. For example, assume that electronic device 202a
shown in FIG. 2 is actually a laptop computer (“System
(C:)”), which is electrically coupled to a tablet computer (e.g.,
“Tablet A”—depicted as electronic device 2025 in FIG. 2)
and a cell phone (e.g., “Phone X”—depicted as electronic
device 202% in FIG. 2). Assume again that the amount of
power remaining in System (C:) is still depicted in battery
supply indicator 510, but now the represented available power
(see zone 516) is the power that System (C:) will have after
executing all of its pending tasks 518a-518p (depicted in cells
520). As shown by the low level of available power by battery
supply indicator 510, System (C:) is hardly in a position to
send power to Tablet A or Phone X, both of which have more
battery-stored power than System (C:). For example, zone
524 (indicating how much power is available in the battery in
Tablet A) from battery supply indicator 512 is much greater
than zone 516 (indicating how much power is available in the
battery in System (C:)). Nonetheless, assume that System
(C:) is being called upon to provide additional electricity
(electrons, amp-hours) to Tablet A. System (C:) must then
forego executing one or more tasks, in order to have enough
power to send to Tablet A or Phone X. In order to make such
power available, System (C:) must forego execution of one or
more of the pending (and/or currently executing) tasks 518a-
518p. As indicated in FIG. 5, task 5187 has not begun. Assum-
ing that task 5187 is not a top priority for the user of System
(C:), the user can forego execution of task 518i, and reallocate
the power that task 518/ would have used to Tablet A. Thus, by
dragging the representation of task 518 to the representation
of Tablet A, as indicated by the movement of a user’s hand
522, System (C:) will 1) stop execution of task 518/, and 2)
send the power that was previously allocated to execute task
518i to Tablet A.

[0050] As further depicted in FIG. 5, in one embodiment
unused power that has been allocated to a partially executed
task may also be appropriated. For example, assume that task
518a is only partially completed, such that there is still power
that has been allocated for its completion. The unused (but
allocated) power to complete task 5184 may be allocated to
Tablet A as well. Thus, by dragging the icon for task 518a to
Tablet A (as depicted in FIG. 5), 1) task 518a will be aban-
doned (execution stopped), and 2) the remaining, allocated,
but unused power for task 518a is transferred to Tablet A.

[0051] After stored power is transferred from System (C:)
to Tablet A, the appearance of user interface 502 in System
(C:) changes. For example, as shown in FIG. 6, zone 516 in
the battery supply indicator 510 for System (C:) has gotten
smaller, and zone 524 in the battery supply indicator 512 for
Tablet A has gotten larger, indicating the transfer of battery
power (direct current electricity) from System (C:) to Tablet
A. Note further in FIG. 6 that the cells representing tasks 518a
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and 518i (now depicted respectively as tasks 5184' and 518i")
are shown shaded out, indicating that they have been halted.
[0052] Returning again to FIG. 3, block 312 depicts the
process of distributing, by a power distribution hardware
controller, available amp-hours from the battery source to one
or more of the battery-powered devices based on the priority
of the tasks. That is, assume that a power distribution hard-
ware controller (e.g., power distribution controller 122 shown
in FIG. 1) is either part of the power hub 204 or one or more
of the electronic devices 202a-202n shown in FIG. 2. This
hardware device (power distribution controller 122) distrib-
utes available amp-hours, either from a dedicated charging
battery (e.g., dedicated charging battery 206 shown in FIG. 2)
or from one of the batteries 218a-218» in the electronic
devices 2024-202n shown in FIG. 2.

[0053] The flow chart shown in FIG. 3 ends at terminator
block 314.
[0054] Thus, as described herein, in one embodiment of the

present invention, the available amp-hours are distributed to a
specific battery-powered device from a dedicated charging
battery. Similarly, in one embodiment of the present inven-
tion, the available amp-hours are distributed to a specific
battery-powered device from the multiple battery-powered
devices.

[0055] As described herein, in one embodiment of the
present invention, a hardware receiver receives a user-input
from a user of a specific battery-powered device, wherein the
user-input identifies which tasks, from multiple pending
tasks, are to be selected for completion on the specific battery-
powered device. For example, consider now FIG. 7. The user
interface 402 (also shown in FIG. 4) again depicts the battery
power indicator 406, indicating how much power is available
to the battery within Tablet A. Now however, the amount of
power available from that battery (see zone 410") is much
greater than before (see zone 410 in FIG. 4), since additional
battery power has been transferred to the battery within Tablet
A. Assume further that Tablet A does not have enough power
to complete all of the tasks depicted in cells 420. Thus, the
user of Tablet A can now manually select which tasks will
receive some or all of this additional power, such that the
selected tasks are able to be completed. In one embodiment,
this power is allocated to a particular task by (the user’s hand
522) dragging from zone 410' to one or more of the tasks
depicted in cells 420 (e.g., tasks 404a and 404f).

[0056] In one embodiment of the present invention, tasks
selected to be completed on the specific battery-powered
device are limited to tasks performed that are currently open
and running on the specific battery-powered device. In
another embodiment, however, tasks on the battery-powered
electronic device are predicted future tasks. That is, in one
embodiment of the present invention, one or more processors
predicts tasks to be completed based on a user history of the
specific battery-powered device. For example, if a particular
user has a history of using a GPS-enabled route finder on his
smart phone twice a day, then a prediction can be made that
this same user will once again use the GPS-enabled route
finder twice in the current day. Thus, in one embodiment tasks
selected to be completed on the specific battery-powered
device can be limited to tasks (e.g., using the GPS-enabled
route finder) that are predicted to be completed based on the
user history.

[0057] Inone embodiment of the present invention, one or
more processors predicts tasks to be completed based on a
user calendar of upcoming tasks to be performed on the
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specific battery-powered device. In this embodiment, tasks
selected to be completed on the specific battery-powered
device are limited to upcoming tasks that are calendared on
the user calendar.

[0058] Inoneembodiment of the present invention, a deter-
mination is made of how long (i.e., the length of time
required) will be needed to distribute the available amp-hours
to a first battery-powered device and to a second battery-
powered device. In this embodiment, a power distribution
hardware controller selectively distributes the available amp-
hours from the battery source to the first battery-powered
device or the second battery-powered device based on the
length of time required to distribute the available amp-hours
to the first battery-powered device and to the second battery-
powered device. For example, assume that, due to bandwidth
restrictions in the I/O, connections, etc., it would take 10
minutes to transfer one amp-hour from the dedicated charg-
ing battery 206 to the electronic device 202a shown in FIG. 2.
Furthermore and due to similar factors/parameters, it would
take only 2 minutes to transfer one amp-hour from the dedi-
cated charging battery 206 to the electronic device 2025
shown in FIG. 2. Thus, the battery power is transferred to
electronic device 2025 instead of electronic device 202a,
since this is more time-efficient.

[0059] In one embodiment of the present invention, one or
more processors determines an amount of existing power
already present in a first battery-powered device and in a
second battery-powered device. A power distribution hard-
ware controller then selectively distributes the available amp-
hours from the battery source to the first battery-powered
device or the second battery-powered device based on the
amount of existing power already present in the first battery-
powered device and in the second battery-powered device,
wherein a battery-powered device with a lower amount of
existing power as compared with another battery-powered
device will receive the available amp-hours before said
another battery-powered device. For example, as shown in
FIG. 5, System (C:) has much less available power in its
battery (as indicated by battery supply indicator 510) than
Tablet A (as indicated by battery supply indicator 512). Thus,
System (C:) will receive power from the dedicated charging
battery 206 before Tablet A.

[0060] Inone embodiment of the present invention, one or
more processors determines the priority of the tasks based on
completion levels, wherein a task that is closer to completion
is allocated available amp-hours before a task that is relatively
further from completion. For example, consider again FIG. 7.
As indicated in the cells 420, task 404% is almost complete,
while task 4047 has just begun. As such, power will be allo-
cated to complete task 404% over task 404, since a greater
amount of time/work/processing for task 404% is at risk if it
does not get the needed additional power from the external
battery power source.

[0061] In one embodiment of the present invention and as
described herein, one or more processors establishes alevel of
importance to each of the multiple pending tasks on the bat-
tery-powered devices. For example, getting directions to a
local hospital may be deemed more important than checking
postings on a social network website. Thus, the priority of the
tasks to be performed (and thus have power allocated to) is
based on the level of importance of each of the multiple
pending tasks on the battery-powered devices.
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[0062] In one embodiment of the present invention and as
described herein, the battery source is a dedicated charging
battery.

[0063] In one embodiment of the present invention and as
described herein, the battery source is the battery(s) from one
or more power-supplying battery-powered electronic devices
from the multiple battery-powered electronic devices. In a
further embodiment, a signal describing an amount of
remaining available amp-hours and remaining tasks to be
completed within each of the one or more power-supplying
battery powered electronic devices is received from the one or
more power-supplying battery powered electronic devices.
The power distribution hardware controller then pulls amp-
hours from the one or more power-supplying battery powered
electronic devices based on the amount of remaining avail-
able amp-hours and remaining tasks to be completed within
each of the one or more power-supplying battery powered
electronic devices.

[0064] Note that any methods described in the present dis-
closure may be implemented through the use of a VHDL
(VHSIC Hardware Description Language) program and a
VHDL chip. VHDL is an exemplary design-entry language
for Field Programmable Gate Arrays (FPGAs), Application
Specific Integrated Circuits (ASICs), and other similar elec-
tronic devices. Thus, any software-implemented method
described herein may be emulated by a hardware-based
VHDL program, which is then applied to a VHDL chip, such
as a FPGA.

[0065] Having thus described embodiments of the present
invention of the present application in detail and by reference
to illustrative embodiments thereof, it will be apparent that
modifications and variations are possible without departing
from the scope of the present invention defined in the
appended claims.

1-12. (canceled)

13. A computer program product for sharing power
between multiple battery-powered electronic devices, the
computer program product comprising a computer readable
storage medium having program code embodied therewith,
wherein the computer readable storage medium is not a tran-
sitory signal per se, and wherein the program code readable
and executable by a processor to perform a method compris-
ing:

determining which tasks, from multiple pending tasks on

multiple battery-powered electronic devices, are to be
selected for completion;

determining a power requirement for each of the tasks that

have been selected for completion;
determining a priority of the tasks, from the multiple pend-
ing tasks on the multiple battery-powered electronic
devices, that have been selected for completion;

calculating a quantity of amp-hours that are available to
charge batteries on the multiple battery-powered elec-
tronic devices; and

distributing available amp-hours from the battery source to

one or more of the multiple battery-powered electronic
devices based on the priority of the tasks.

14. The computer program product of claim 13, wherein
the method further comprises:

determining an amount of existing power already present

in a first battery-powered electronic device and in a

second battery-powered electronic device; and
selectively distributing the available amp-hours from the

battery source to the first battery-powered electronic
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device or the second battery-powered electronic device
based on the amount of existing power already present in
the first battery-powered electronic device and in the
second battery-powered electronic device, wherein a
battery-powered electronic device with a lower amount
of existing power as compared with another battery-
powered electronic device will receive the available
amp-hours before said another battery-powered elec-
tronic device.

15. The computer program product of claim 13, wherein
the battery source is one or more power-supplying battery-
powered electronic devices from the multiple battery-pow-
ered electronic devices, and wherein the method further com-
prises:

receiving, from the one or more power-supplying battery

powered electronic devices, a signal describing an
amount of remaining available amp-hours and remain-
ing tasks to be completed within each of the one or more
power-supplying battery powered electronic devices;
and

pulling amp-hours from the one or more power-supplying

battery powered electronic devices based on the amount
of remaining available amp-hours and remaining tasks
to be completed within each of the one or more power-
supplying battery powered electronic devices.

16. A system comprising:

a power hub;

a charging battery electrically connected to the power hub;

a plurality of battery-powered electronic devices electri-

cally connected to the power hub; and

a power distribution controller within the power hub,

wherein the power distribution controller shares power

between the plurality of battery-powered electronic

devices based on:

which tasks, from multiple pending tasks on the plurality
of battery-powered electronic devices, are selected
for completion;

apower requirement for each of the tasks that have been
selected for completion;

apriority of the tasks, from the multiple pending tasks on
the plurality of battery-powered electronic devices,
that have been selected for completion; and

a quantity of amp-hours that are available to charge
batteries on the plurality of battery-powered elec-
tronic devices.

17. The system of claim 16, wherein the power distribution
controller further:
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determines a length of time required to distribute the avail-
able amp-hours to a first battery-powered electronic
device and to a second battery-powered electronic
device; and

selectively distributes the available amp-hours from the

battery source to the first battery-powered electronic
device or the second battery-powered electronic device
based on the length of time required to distribute the
available amp-hours to the first battery-powered elec-
tronic device and to the second battery-powered elec-
tronic device.

18. The system of claim 16, wherein the power distribution
controller further:

determines an amount of existing power already present in

afirst battery-powered electronic device and in a second
battery-powered electronic device; and

selectively distributes the available amp-hours from the

battery source to the first battery-powered electronic
device or the second battery-powered electronic device
based on the amount of existing power already present in
the first battery-powered electronic device and in the
second battery-powered electronic device, wherein a
battery-powered electronic device with a lower amount
of existing power as compared with another battery-
powered electronic device will receive the available
amp-hours before said another battery-powered elec-
tronic device.

19. The system of claim 16, wherein the power distribution
controller further:

determines the priority of the tasks based on completion

levels, wherein a task that is closer to completion is
allocated available amp-hours before a task that is rela-
tively further from completion.

20. The system of claim 16, wherein the battery source is
one or more power-supplying battery-powered electronic
devices from the plurality of battery-powered electronic
devices, and wherein the power distribution controller fur-
ther:

receives, from the one or more power-supplying battery

powered electronic devices, a signal describing an
amount of remaining available amp-hours and remain-
ing tasks to be completed within each of the one or more
power-supplying battery powered electronic devices;
and

pulls amp-hours from the one or more power-supplying

battery powered electronic devices based on the amount
of remaining available amp-hours and remaining tasks
to be completed within each of the one or more power-
supplying battery powered electronic devices.
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