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PROTOCOLS FOR REPORTING POWER STATUS 
OVER MULTIPLE BUSES 

BACKGROUND 

[0001] Over the past feW years, more devices are starting 
to include batteries or other reneWable/rechargeable sources 
of power. These devices often need to convey their poWer 
settings to a host personal computer (PC), but due to the lack 
of a standardized protocol With the PC, various independent 
hardWare vendors (IHVs) choose not to implement this 
support. In general, there are a host of problems in the 
industry due to lack of consistency in the manner in Which 
to report poWer. In but a feW examples, these problems may 
include: 

[0002] First, IHVs create random User Interfaces (UI): 
Due to the lack of a uniform or standardized manner to 
report battery strength for example, various IHVs choose to 
implement their oWn softWare on PCs to display this type of 
information. This level of innovation may be suitable for 
competition betWeen IHVs, but often confuses the end user. 
Also, IHVs create softWare that exists in control panels, in 
the system tray, for instance, and often on the computer 
desktop for their speci?c hardWare. Thus, the user does not 
have a standard location Where they can navigate to see the 
battery strength of their respective devices, for example. 

[0003] Secondly, problems include lack of reporting When 
poWer is loW: Most laptops today have smart batteries that 
can report to the operating system (OS), through standard 
ized calls (e.g., ACPI), the charge left in the battery. When 
the battery is running Weak, the laptop can send a noti?ca 
tion to the user to charge the laptop or turn it off to prevent 
loss of data or productivity; or can choose to take action 
itself (e.g., save all data and hibernate to prevent loss in 
terms of critically loW battery). 

[0004] Another problem relates to smart algorithms to 
prolong battery life: Since most laptops today report battery 
strength in a standardized Way to the operating system, the 
OS could potentially have the opportunity to perform 
smarter tasks to prolong the life of the battery by performing 
actions like sloWing doWn the processor, turning doWn WiFi 
radios, decreasing screen brightness, and so forth. While this 
can also be performed by the device itself, this operation 
may be computationally expensive and may not have all the 
information to calculate this as accurately as the PC. HoW 
ever, since there is no standardized procedure to report a 
device’s charge to an operating system, there is no current 
process for controlling or prolonging the life of the charge 
on a device, for example. 

[0005] Other problems With current reporting systems, is 
poor diagnoseability: For instance, When a Wireless device 
stops functioning With the PC it is very difficult to diagnose 
the source of the problem. If the user had a procedure to visit 
a common area that identi?ed all devices around their PC 
and observe the battery strength on the respective devices, 
for instance, they may be able to observe the loW poWer 
status on all devices (or receive noti?cations of loW poWer) 
and thus, replace batteries in time. There is currently no 
standardized process to report an external device’s battery 
poWer to a PC. Though there are a number of different values 
that could potentially be reported through system transports, 
there is currently no standardized mechanism for exploiting 
such values. 
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SUMMARY 

[0006] The folloWing presents a simpli?ed summary in 
order to provide a basic understanding of some aspects 
described herein. This summary is not an extensive over 
vieW nor is intended to identify key/critical elements or to 
delineate the scope of the various aspects described herein. 
Its sole purpose is to present some concepts in a simpli?ed 
form as a prelude to the more detailed description that is 
presented later. 

[0007] A standardized protocol is provided for devices, 
manufactured by multiple vendors, to report charge or poWer 
status in an ef?cient, robust, scalable and generalized man 
ner. Such status can be relayed to components that facilitate 
poWer management operations of the devices such as a host 
computing operating system, for example. By employing a 
generalized or standardized protocol, different vendors can 
transport poWer information to the host via the protocol 
While mitigating vendor softWare development requirements 
for interfacing to system platforms. They can also choose to 
provide vendor softWare for value-add differentiation that is 
pertinent to a speci?c device and not generic to all devices, 
if desired. PoWer management can include a plurality of 
applications that are not presently supported such as cell 
phone reporting of poWer status to a personalized message 
on a computer, devices reporting to an operating system over 
multiple system busses With current poWer conditions, or 
exploiting computing capabilities of the host to determine 
available poWer resources of the device, for example, thus 
ol?oading computing requirements of the device. 

[0008] In one aspect, devices can receive poWer from 
different sources. The devices can also extract poWer from a 
host system via a cable (e.g., bus poWered over USB cable), 
or obtain poWer from a Wall adapter, or have a (possibly 
rechargeable) internal battery, Wherein the latter tWo sce 
narios are examples of self-poWered devices. Industry analy 
sis shoWs an increasing trend in self-poWered devices over 
both Wired buses (e.g., USB, 1394, IEEE 802.3 and so forth) 
and Wireless buses (e.g., Bluetooth, WiFi, and so forth). A 
number of these devices provide capabilities to measure 
battery poWer and poWer draW, and report this information 
on the device such as having bars indicating battery strength 
on cell phones, for example. HoWever, the standardized 
protocol enables such devices to report this battery poWer or 
status, for example, on partnered systems Without also 
coding components on the partnered system to exploit such 
status. In one particular aspect, a Human Interface Device 
(HID) protocol can be employed as the standardized proto 
col to transport data re?ecting hoW a device can report its 
measured battery strength and also transmit it over the HID 
protocol, for example. While other reporting protocols in 
addition to HID are possible, HID can be useful as it Works 
across many diverse buses or netWorks, is scalable (alloWs 
vendors to provide device speci?c information if desired) 
and provides access to information directly to user mode 
applications. 
[0009] To the accomplishment of the foregoing and related 
ends, certain illustrative aspects are described herein in 
connection With the folloWing description and the annexed 
draWings. These aspects are indicative of various Ways 
Which can be practiced, all of Which are intended to be 
covered herein. Other advantages and novel features may 
become apparent from the folloWing detailed description 
When considered in conjunction With the draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a schematic block diagram illustrating an 
automated power reporting and processing system. 

[0011] FIG. 2 illustrates exemplary protocol methods that 
employ device poWer status data. 

[0012] FIG. 3 illustrates a How diagram illustrating a 
poWer reporting process. 

[0013] FIG. 4 illustrates example applications for poWer 
reporting in accordance With a standardiZed protocol. 

[0014] FIG. 5 illustrates an example protocol that can be 
employed for poWer reporting. 

[0015] FIG. 6 is an example user interface for poWer 
reporting on a host. 

[0016] FIG. 7 is a schematic block diagram illustrating a 
suitable operating environment. 

[0017] FIG. 8 is a schematic block diagram of a sample 
computing environment. 

DETAILED DESCRIPTION 

[0018] A generaliZed poWer reporting protocol is provided 
to facilitate poWer management operations With numerous 
device applications When operating With host computing 
systems. In one aspect, an automated poWer reporting sys 
tem is provided. The system includes one or more devices 
that can report or transmit poWer status information over a 
netWork or bus. A protocol component utiliZes a generaliZed 
protocol to process or convert the poWer status information 
over the netWork or bus in order to facilitate poWer man 
agement operations for a plurality of devices. In this manner, 
devices that send poWer information (e.g., battery status) can 
interact and exploit personal computing resources in order to 
better help users manage limited poWer resources for their 
respective devices. The netWork can include personal com 
puter busses, Wireless connections, standard Wired connec 
tions, and so forth if desired, When reporting the poWer 
status information to the host computing systems. 

[0019] As used in this application, the terms “component, 
”“protocol,”“system,” and the like are intended to refer to a 
computer-related entity, either hardWare, a combination of 
hardWare and softWare, softWare, or softWare in execution. 
For example, a component may be, but is not limited to 
being, a process running on a processor, a processor, an 

object, an executable, a thread of execution, a program, 
and/or a computer. By Way of illustration, both an applica 
tion running on a server and the server can be a component. 
One or more components may reside Within a process and/or 
thread of execution and a component may be localiZed on 
one computer and/or distributed betWeen tWo or more com 

puters. Also, these components can execute from various 
computer readable media having various data structures 
stored thereon. The components may communicate via local 
and/ or remote processes such as in accordance With a signal 
having one or more data packets (e.g., data from one 
component interacting With another component in a local 
system, distributed system, and/or across a netWork such as 
the Internet With other systems via the signal). 

[0020] Referring initially to FIG. 1, a system 100 illus 
trates automated poWer reporting and processing for 
devices. A standardized poWer protocol component 110 (also 
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referred to as protocol component) relays poWer status 120 
betWeen one or more devices 130 and a system platform or 
host 140 (or hosts). Such status 120 can be transmitted over 
a netWork such as the Internet, a local area netWork, a 
Wireless netWork, and/or across one or more computer 
system buses, for example, associated With the host 140. The 
buses could include universal serial buses, Wireless buses, 
parallel buses, and so forth. In general, the standardiZed 
protocol 110 enables differing vendors of the devices 130 to 
control poWer management in a proprietary manner if 
desired, yet, still enabling reporting of device poWer status 
120 according to prescribed interfaces of the protocol com 
ponent 110. In this manner, third party hosts, platforms, and 
operating systems 140 can collaborate With the devices 130 
to provide an enhanced user experience for managing poWer 
requirements of the devices. It is noted that the protocol 
component 110 can be located outside the host 140 or the 
devices 130, Within one of these respective components, or 
have functionality shared betWeen the host and the devices. 

[0021] The devices 130 can be substantially any type of 
system or remote device such as drivers, processors, net 
Work cards, system controllers, cell phones, cameras, or 
substantially any type of device capable of reporting poWer 
status over remote netWorks or system buses such as battery 
strength, percentage of operating time remaining, battery 
trends and so forth. For instance, a cell phone could send a 
Warning via the protocol 110 to the host, Where the host 
sends an electronic message to the user informing them of 
the device’s current status. In another example, the device 
130 could send current battery status to the host 140 and 
have the host perform more complex computing tasks over 
time such as performing complex non-linear battery life 
remaining analysis When poWer on the device falls beloW a 
predetermined threshold. In another case, divergent operat 
ing system components could report poWer status to the host 
140 in a uni?ed and scalable manner for multiple devices 
and reported in a convenient, centraliZed location or inter 
face. Another example can be more simpli?ed Where a 
device 130 merely reports that according to its poWer 
display, tWo bars of a full strength ?ve poWer bar setting are 
remaining on the display. As can be appreciated, various 
applications can be supported by the protocol component 
110 With more examples described beloW. 

[0022] When status data 120 is reported across to the host 
140 from the devices 130, the folloWing describes some 
examples hoW the system 100 can use such data and provide 
a rich user experience. These can include: 

[0023] Single consolidated user interface (UI) to report the 
battery strength of all devices; 
[0024] The ability for vendors to Write complex softWare 
to accurately calculate battery strength and report remaining 
battery life as a function of time (based on current usage 

activities); 
[0025] The ability to create a platform for softWare ven 
dors to create applications that can read the device’s battery 
strength and perform smart tasks With such status; 

[0026] The ability to link to consumer or vendor Websites 
to purchase neWer batteries (the type of battery needed can 
be reported by the device over this protocol); 

[0027] The ability to Warn users that battery of a device 
(e.g., a cell phone in their pocket) is running loW Without the 
user having to look directly at the device; 
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[0028] The ability to warn users when their batteries/ 
device are getting weaker over multiple charging cycles, and 
hence be in need of replacement. Before proceeding, the 
following de?nitions are provided: 

[0029] Human Interface Devices (HID) is a protocol 
de?nition for sending low bandwidth, tight latency data 
from various input and output devices. This protocol 
was originally speci?ed over the USB bus, and has 
been expanded to other buses including Bluetooth, 
game port, and so forth. Some of the typical examples 
of HID class devices include keyboards, pointing 
devices, game controllers, front-panel controls, and so 
forth. 

[0030] Independent Hardware Vendor (IHV) is an orga 
nization that develops hardware devices (e.g., cell 
phones, keyboards, mass storage devices, and so forth) 
that work with PCs. 

[0031] Independent Software Vendor (ISV) is an orga 
nization that develops software (e.g., word processors, 
backup utilities, data synchronization utilities and so 
forth). ISVs generally produce applications that do not 
require a speci?c make/model of hardware. Software 
needed for a speci?c piece of hardware originates from 
the JHV, usually along with the device. 

[0032] A battery reporting device is a device that con 
tains a (possibly rechargeable) battery and has the 
capacity of measuring at least its battery strength and 
reporting this value to a paired device. 

[0033] FIG. 2 illustrates exemplary protocol methods 200 
that utilize device power status data. In general, a respective 
device should be able to at least measure a charge stored in 
its battery (or other form of renewable power source) and 
report it to a personal computer or other host over one of the 
following standardized methods 200. At 210, a ?rst method 
or process standardizes on certain basic and extended HID 
Usages, for example. A Human Interface Device (HID) 
protocol provides many usages (tags that identify what the 
power or parameter value generally should mean) to report 
power. A service for receiving power status can be provided 
or it can be read directly from a control panel, to listen to 
HID messages as they are generated by the device to report 
battery strength. In some cases (e.g., when the control panel 
or server is started) the operating system may request for 
current battery status as compared to waiting on the device 
for the next battery update. HID is available on various 
buses ranging from USB, Bluetooth, serial to Wireless USB, 
for example. It is also possible to run HID over 1394 and IP 
buses, for example. The cost of an HID endpoint (for 
USBias it does not need an interrupt interface on USB) or 
pro?le (for Bluetooth, via SDP records) is low. Also, IHVs 
do not generally need to write any software i.e., their 
hardware will work out of the box and report battery 
strength, communicating with a standardized piece of soft 
ware developed or distributed by a software vendor. 

[0034] At 220, a second method creates an application 
interface or library from which to interact with the host. This 
can include creating an infrastructure (e. g., Windows Man 
agement Infrastructure) for any driver to report Battery 
strength. The operating system may instead choose to imple 
ment extensions for device drivers to report battery strength. 
The device driver does not have to be tied to any particular 
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bus and can also function for network connected devices. 
This process 220 for IHVs can make existing hardware 
compliant with the new initiatives by writing software 
drivers to report battery strength. The driver can be in kernel 
or in user mode, for example, whereby the driver can work 
around defects in hardware or perform complex calibration 
of battery reporting before providing the charge value to the 
operating system. 

[0035] At 230, the operating system can standardize user 
interfaces to report generic battery strength values (similar 
to the cell phone signal bars) instead of battery strength as 
a percentage to reduce the hit of IHVs producing lower-cost 
devices that can not afford to have complex battery strength 
readers. However an extended battery indication scheme can 
be employed to show more accurate battery strength indi 
cators when implemented by IHVs. The operating system 
may also provide sliders to allow for users to receive 
noti?cations when the battery strength dips below a user 
speci?ed value, indicating to the user that their device needs 
new batteries. The operating system may also store when the 
last time the user updated batteries on the device (or 
recharged batteries) to identify life of battery if needed. In 
another aspect, the operating system can be provided with 
functionality to pro?le devices over time to retrieve a more 
accurate battery life to usage time mapping, for example. 
Since battery performance changes over time, identifying 
these trends can be enhanced by software. Also, usage 
patterns vary, and battery life is dependent on usage. A 
personal computer can track this information as well to help 
determine amount of battery time left. 

[0036] FIG. 3 illustrates an example power reporting 
process 300. While, for purposes of simplicity of explana 
tion, the methodology is shown and described as a series or 
number of acts, it is to be understood and appreciated that 
the subject process is not limited by the order of acts, as 
some acts may, in accordance with the subject process, occur 
in different orders and/or concurrently with other acts from 
that shown and described herein. For example, those skilled 
in the art will understand and appreciate that a methodology 
could alternatively be represented as a series of interrelated 
states or events, such as in a state diagram. Moreover, not all 
illustrated acts may be required to implement a methodology 
in accordance with the subject process. 

[0037] Proceeding to 310, a decision is made as to whether 
a device measures battery charge. If not, the process pro 
ceeds to 320, and hides a battery reporting user interface 
since no battery reporting capabilities are available, where 
the process then ends at 330. If the device can measure 
charge at 310, the process proceeds to 340 and determines 
whether or not a device reports battery charge in accordance 
with the standardized reporting protocol described above. If 
such reporting capabilities are available at 340, the process 
proceeds to 350 and reads the rate at which the device 
reports battery charge. The charge is then displayed in a 
control panel like display at 360 or other type user interface. 
If the device does not report battery charge at 340, the 
process proceeds to 370 to determine whether a hardware 
vendor has installed software to mimic compliance with 
standard reporting protocols. If so, the process proceeds to 
350 and executes as described above. If not, the process 
proceeds to 380 and greys out, partially hides, or hides a 
battery reporting user interface before ending at 330. 
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[0038] Referring to FIG. 4, example protocol reporting 
applications 400 are illustrated. At 410, a Bluetooth key 
board to PC application is shown. For instance, a user 
purchases a new Bluetooth keyboard and brings it home. 
They insert batteries into the device, and follow the instruc 
tions to associate the device. Later, the user then receives an 
indicator that his batteries are low and needs to replace them 
soon. This warning allows the user to track battery strength 
rather than waiting until the last minute when the batteries 
fail and the device stops functioning without any indication 
to the end customer as to what went wrong. 

[0039] At 420, a cell phone application is shown where a 
cell phone is connected to a personal computer via a USB 
connection. Here, the user attaches a USB cell phone to the 
PC to use it as a modem for internet connectivity. Then the 

user installs the software for the cell phone from a vendor 
website. This software causes the cell phone to report ?ner 
granularity of battery status. As the device is being charged, 
the vendor provided application shows the current strength 
of the battery, its charging rate and an indication (in terms of 
time) when the device will be fully charged/discharged at its 
current rate of usage. 

[0040] At 430, centralized reporting of status for multiple 
devices is shown. In this case, the user has multiple self 
powered devices connected to the PC that can each report 
their battery strength. They open the computer control panel, 
select the device viewer and observe all the hardware 
devices attached to the PC. Thus, in a single environment, 
the user sees all devices attached to their PC and also sees 

the battery strength reported by all devices in a uni?ed user 
interface. 

[0041] At 440, a cell phone application is shown. For 
instance, the user has a Bluetooth cell phone and the cell 
phone’s battery usually lasts for 2 days (normal use). They 
charged their phone the morning before but it still has some 
charge left (i.e., the device is currently not reporting “criti 
cally low” battery status). Assume that the PC and the cell 
phone are already associated over Bluetooth. Since the PC 
knows the user’s upcoming schedule for the day and knows 
that they will be traveling and attending a 4-6 pm conference 
call via cell phone from the road, the user receives a 
reminder in the afternoon to charge the phone (to last 
through the conference call). If there was no integration with 
a calendar service, for example, the user would not have 
received a warning to charge the phone as it was not 
critically low. 

[0042] Referring to FIG. 5, an example standardized 
reporting protocol 500 is illustrated. The reporting protocol 
500 can include a boot protocol where all battery reporting 
devices that desire to work with hosts should use the boot 
protocol mode. A device could use both the boot protocol 
and a report protocol to work with all hosts, if desired. At 
510, the protocol may include one or more identi?ers 510 as 
the following table de?nes a Class, Subclass and the Pro 
tocol code that a device reports in the speci?c battery 
reporting HID interface descriptor (note this is speci?c for 
USB but can be extended to other buses.: 
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Code Type Code Value 

Class Code 0x03 
Subclass Code 0x01 
Protocol Code 0x03 

[0043] The following example represents a report descrip 
tor format 520 for a boot mode protocol battery reporting 
device. It is to be appreciated that more or less than the 
example parameters shown can also be provided. 

Usage Page (Generic Device Controls Page), 
Usage (Battery Strength), 
Collection (Application), 

Report Size (8), 
Report Count (1), 
Logical Minimum (0), 
Physical Minimum (0), 
Logical Maximum (255), 
Usage (Constant — RESERVED) 

; Charging or Discharging 
Report size (1) 
Physical Maximum (1) 
Logical Maximum (1) 
Usage (**Charging/Discharging**) 

; Padding for remaining 7bits. 
Report Size (7), 
Usage (Constant — RESERVED) 

; Battery Strength 
Report size (8) 
Logical Maximum (255) 
Physical Maximum (255) 
Usage (**Battery Strength**) 

End Collection; 

[0044] At 530, one or more report formats may be 
employed to report battery strength and can include sche 
mas, XML codes, wireless XML (WML), and so forth. At 
540, example information that manufacturers may desire to 
report from the device to the host may include the following 
reporting codes: 

Property Title Property Description 

Current Operation 
Mode 
Remaining Power — 

as percentage 
Remaining Power — 

as time 

Battery 
Manufacturer Name 

Battery Product 
Name 

Remaining Time 
Alarm — as 

percentage 
Remaining Time 
Alarm — as time 

Is the device currently charging itself or 
discharging itself. 
What percentage of the battery is used up 

Amount of time in mins/hours/days that the 
current charge will last with current usage 
STRING — The name of the company that 

manufactured the battery (most likely different 
from ?nal device manufacturer). 
STRING — The name and model number of the 

battery (should be identical to printed model on 
battery). 
Indicated the min threshold of Remaining Power — 
as percentage, below which the end user 
receive a noti?cation. 

Indicated the min threshold of Remaining Power — 
as time, below which the end user receive a 
noti?cation. 
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-continued 

Property Title Property Description 

Battery Serial Unique serial number identifying the battery. 
Number 
Battery Device Details of the chemical characteristics of the 
Chemistry battery. This could be used by the IHV’s 

application to predict battery charging and 
discharging trends. 

Manufacturer Date Date when the battery was manufactured 
of Battery 
Universal Resource 
Locator (URL) 

For reporting status or ordering new batteries for 
example 

[0045] Referring now to FIG. 6, an example user interface 
600 is illustrated for reporting system or remote device 
power status in a centralized location. The interface 600 
shows a PDA reporting its battery strength both in terms of 
the following: 

[0046] a percentage of battery charge remaining 

[0047] Number of hours left to drain (at current usage 
level) 
[0048] Charging or discharging status indicator. 

[0049] Other features not shown could include a display 
reporting its battery strength via a changing bar chart and a 
percentage value, for example. As can be appreciated sub 
stantially any type of status can be reported in a plurality of 
di?‘erent ways. Also, it is noted that the user interfaces 
described above can be provided as a Graphical User 
Interface (GUI) or other type (e.g., audio or video ?le 
reporting battery status). For example, the interfaces can 
include one or more display objects (e.g., icon) that can 
include such aspects as con?gurable icons, buttons, sliders, 
input boxes, selection options, menus, tabs and so forth 
having multiple con?gurable dimensions, shapes, colors, 
text, data and sounds to facilitate operations with the sys 
tems or devices described herein. In addition, user inputs can 
be provided that include a plurality of other inputs or 
controls for adjusting and con?guring one or more aspects 
described herein. This can include receiving user commands 
from a mouse, keyboard, speech input, web site, browser, 
remote web service and/or other device such as a micro 
phone, camera or video input to a?‘ect or modify operations 
of the various components described herein. 

[0050] With reference to FIG. 7, an exemplary environ 
ment 710 for implementing various aspects described herein 
includes a computer 712. The computer 712 includes a 
processing unit 714, a system memory 716, and a system bus 
718. The system bus 718 couples system components 
including, but not limited to, the system memory 716 to the 
processing unit 714. The processing unit 714 can be any of 
various available processors. Dual microprocessors and 
other multiprocessor architectures also can be employed as 
the processing unit 714. 

[0051] The system bus 718 can be any of several types of 
bus structure(s) including the memory bus or memory 
controller, a peripheral bus or external bus, and/or a local bus 
using any variety of available bus architectures including, 
but not limited to, ll-bit bus, Industrial Standard Architec 
ture (ISA), Micro-Channel Architecture (MSA), Extended 
ISA (EISA), Intelligent Drive Electronics (IDE), VESA 
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Local Bus (VLB), Peripheral Component Interconnect 
(PCI), Universal Serial Bus (USB), Advanced Graphics Port 
(AGP), Personal Computer Memory Card International 
Association bus (PCMCIA), and Small Computer Systems 
Interface (SCSI). 

[0052] The system memory 716 includes volatile memory 
720 and nonvolatile memory 722. The basic input/output 
system (BIOS), containing the basic routines to transfer 
information between elements within the computer 712, 
such as during start-up, is stored in nonvolatile memory 722. 
By way of illustration, and not limitation, nonvolatile 
memory 722 can include read only memory (ROM), pro 
grammable ROM (PROM), electrically programmable 
ROM (EPROM), electrically erasable ROM (EEPROM), or 
?ash memory. Volatile memory 720 includes random access 
memory (RAM), which acts as external cache memory. By 
way of illustration and not limitation, RAM is available in 
many forms such as synchronous RAM (SRAM), dynamic 
RAM (DRAM), synchronous DRAM (SDRAM), double 
data rate SDRAM (DDR SDRAM), enhanced SDRAM 
(ESDRAM), Synchlink DRAM (SLDRAM), and direct 
Rambus RAM (DRRAM). 

[0053] Computer 712 also includes removable/non-re 
movable, volatile/non-volatile computer storage media. 
FIG. 7 illustrates, for example a disk storage 724. Disk 
storage 724 includes, but is not limited to, devices like a 
magnetic disk drive, ?oppy disk drive, tape drive, JaZ drive, 
Zip drive, LS-lOO drive, ?ash memory card, or memory 
stick. In addition, disk storage 724 can include storage 
media separately or in combination with other storage media 
including, but not limited to, an optical disk drive such as a 
compact disk ROM device (CD-ROM), CD recordable drive 
(CD-R Drive), CD rewritable drive (CD-RW Drive) or a 
digital versatile disk ROM drive (DVD-ROM). To facilitate 
connection of the disk storage devices 724 to the system bus 
718, a removable or non-removable interface is typically 
used such as interface 726. 

[0054] It is to be appreciated that FIG. 7 describes soft 
ware that acts as an intermediary between users and the basic 
computer resources described in suitable operating environ 
ment 710. Such software includes an operating system 728. 
Operating system 728, which can be stored on disk storage 
724, acts to control and allocate resources of the computer 
system 712. System applications 730 take advantage of the 
management of resources by operating system 728 through 
program modules 732 and program data 734 stored either in 
system memory 716 or on disk storage 724. It is to be 
appreciated that various components described herein can be 
implemented with various operating systems or combina 
tions of operating systems. 

[0055] A user enters commands or information into the 
computer 712 through input device(s) 736. Input devices 
736 include, but are not limited to, a pointing device such as 
a mouse, trackball, stylus, touch pad, keyboard, microphone, 
joystick, game pad, satellite dish, scanner, TV tuner card, 
digital camera, digital video camera, web camera, and the 
like. These and other input devices connect to the processing 
unit 714 through the system bus 718 via interface port(s) 
738. Interface port(s) 738 include, for example, a serial port, 
a parallel port, a bluetooth radio, a wireless USB or UWB 
radio, a game port, and a universal serial bus (USBiboth 
wired and wireless). Output device(s) 740 use some of the 
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same type of ports as input device(s) 736. Thus, for example, 
a USB port may be used to provide input to computer 712, 
and to output information from computer 712 to an output 
device 740. Output adapter 742 is provided to illustrate that 
there are some output devices 740 like monitors, speakers, 
and printers, among other output devices 740, that require 
special adapters. The output adapters 742 include, by Way of 
illustration and not limitation, video and sound cards that 
provide a means of connection betWeen the output device 
740 and the system bus 718. It should be noted that other 
devices and/or systems of devices provide both input and 
output capabilities such as remote computer(s) 744. 

[0056] Computer 712 can operate in a networked envi 
ronment using logical connections to one or more remote 
computers, such as remote computer(s) 744. The remote 
computer(s) 744 can be a personal computer, a server, a 
router, a netWork PC, a Workstation, a microprocessor based 
appliance, a peer device or other common netWork node and 
the like, and typically includes many or all of the elements 
described relative to computer 712. For purposes of brevity, 
only a memory storage device 746 is illustrated With remote 
computer(s) 744. Remote computer(s) 744 is logically con 
nected to computer 712 through a netWork interface 748 and 
then physically connected via communication connection 
750. NetWork interface 748 encompasses communication 
netWorks such as local-area netWorks (LAN) and Wide-area 
netWorks (WAN). LAN technologies include Fiber Distrib 
uted Data Interface (FDDI), Copper Distributed Data Inter 
face (CDDI), Ethemet/IEEE 802.3, Token Ring/IEEE 802.5 
and the like. WAN technologies include, but are not limited 
to, point-to-point links, circuit sWitching netWorks like Inte 
grated Services Digital NetWorks (ISDN) and variations 
thereon, packet sWitching netWorks, and Digital Subscriber 
Lines (DSL). 

[0057] Communication connection(s) 750 refers to the 
hardWare/softWare employed to connect the netWork inter 
face 748 to the bus 718. While communication connection 
750 is shoWn for illustrative clarity inside computer 712, it 
can also be external to computer 712. The hardWare/soft 
Ware necessary for connection to the netWork interface 748 
includes, for exemplary purposes only, internal and external 
technologies such as, modems including regular telephone 
grade modems, cable modems and DSL modems, ISDN 
adapters, and Ethernet cards. 

[0058] FIG. 8 is a schematic block diagram of a sample 
computing environment 800 that can be employed. The 
system 800 includes one or more client(s) 810. The client(s) 
810 can be hardWare and/or softWare (e.g., threads, pro 
cesses, computing devices). The system 800 also includes 
one or more server(s) 830. The server(s) 830 can also be 
hardWare and/or softWare (e.g., threads, processes, comput 
ing devices). The servers 830 can house threads to perform 
transformations by employing the components described 
herein, for example. One possible communication betWeen 
a client 810 and a server 830 may be in the form of a data 
packet adapted to be transmitted betWeen tWo or more 
computer processes. The system 800 includes a communi 
cation frameWork 850 that can be employed to facilitate 
communications betWeen the client(s) 810 and the server(s) 
830. The client(s) 810 are operably connected to one or more 
client data store(s) 860 that can be employed to store 
information local to the client(s) 810. Similarly, the server(s) 
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830 are operably connected to one or more server data 

store(s) 840 that can be employed to store information local 
to the servers 830. 

[0059] What has been described above includes various 
exemplary aspects. It is, of course, not possible to describe 
every conceivable combination of components or method 
ologies for purposes of describing these aspects, but one of 
ordinary skill in the art may recogniZe that many further 
combinations and permutations are possible. Accordingly, 
the aspects described herein are intended to embrace all such 
alterations, modi?cations and variations that fall Within the 
spirit and scope of the appended claims. Furthermore, to the 
extent that the term “includes” is used in either the detailed 
description or the claims, such term is intended to be 
inclusive in a manner similar to the term “comprising” as 
“comprising” is interpreted When employed as a transitional 
Word in a claim. 

1. An automated poWer reporting system, comprising: 

a plurality of devices that report poWer status information 
over a bus or netWork, the plurality of devices comprise 
at least one of a driver, processor netWork card, system 
controller, cell phone, and camera; and 

a protocol component that employs a generaliZed protocol 
to process the poWer status information over the bus or 
netWork in order to facilitate poWer management opera 
tions for the plurality of devices, the generaliZed pro 
tocol is scalable to enable dilfering vendors of the 
plurality of devices to control poWer management in a 
proprietary manner and still enable centraliZed report 
ing of device poWer status of the plurality of devices 
according to prescribed interfaces of the protocol com 
ponent. 

2. The system of claim 1, the netWork includes at least one 
personal computer bus, or at least one Wireless connection, 
or at least one Wired netWork connection. 

3. The system of claim 1, the protocol component enables 
current battery status to be automatically sent by the device 
or programmatically retrieved from the devices. 

4. The system of claim 3, further comprising a threshold 
component that triggers a noti?cation When the battery 
status crosses a predetermined threshold or set of thresholds. 

5. The system of claim 4, the predetermined thresholds are 
adjustable per user. 

6. The system of claim 1, the protocol component enables 
multiple sources to report battery information to at least one 
host. 

7. The system of claim 1, further comprising an interface 
that enables one or more components to be added for speci?c 
battery types or devices. 

8. The system of claim 1, further comprising a component 
to facilitate battery life pro?ling that provides a representa 
tive battery status to time left mappings. 

9. The system of claim 1, further comprising a user 
interface that displays battery status of each device associ 
ated With a system. 

10. The system of claim 1, further comprising a compo 
nent to notify a user When to charge or replace a battery 
based at least in part on the user’s schedule and usage 
history. 

11. The system of claim 1, the protocol component 
supports a HID boot protocol mode. 



US 2006/0290326 A1 

12. The system of claim 1, the protocol component 
includes at least one identi?er code for battery reporting. 

13. The system of claim 1, the protocol component 
includes at least one report descriptor for reporting devices. 

14. The system of claim 13, the report descriptor includes 
a usage page, a usage parameter, a collection parameter, a 
charging or discharging parameter, or a battery strength 
indication. 

15. A computer readable medium having computer read 
able instructions stored thereon for implementing the com 
ponents of claim 1. 

16. A method for reporting device poWer status, compris 
ing: 

de?ning a generic reporting protocol for devices to report 
poWer status to a host, the generic protocol is scalable 
to enable differing vendors of the devices to control 
poWer management in a proprietary manner and still 
enable centraliZed reporting of device poWer status of 
the devices according to prescribed interfaces of the 
generic protocol; 

communicating the poWer status from the devices to the 
host over local or remote networks; and 

displaying poWer status of the devices at the host accord 
ing to the reporting protocol, the reporting protocol is 
a human interface device (HID) protocol. 

17. The method of claim 16, further comprising creating 
a generaliZed operating system service to monitor poWer 
messages and report poWer status from the devices. 
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18. (canceled) 
19. The method of claim 16, further comprising creating 

at least one device driver application programming interface 
extension to enable device poWer reporting. 

20. A system to facilitate automated device poWer status 
reporting, comprising: 

means for de?ning a generic reporting protocol for a 
plurality of devices to report poWer status to a host, the 
generic protocol is scalable to enable differing vendors 
of the plurality of devices to control poWer manage 
ment in a proprietary manner and still enable central 
iZed reporting of device poWer status of the plurality of 
devices according to prescribed interfaces of the 
generic protocol 

means for communicating poWer status information from 
the plurality of devices to at least one host computer; 

means for displaying the poWer status information at the 
host computer; and 

means for triggering noti?cation events to users based at 
least in part on the poWer status information; 

Wherein the plurality of devices comprise at least one of 
a driver, processor, netWork card, system controller, 
cell phone, and camera. 


