SYSTEM AND METHOD FOR PORTABLE POWER SOURCE MANAGEMENT BACKGROUND
[0001] As more computing power and new functions are added to mobile computing devices, new
auxiliary devices are being attached to the mobile computing devices. The mobile computing devices
may include, for example, laptop computers, personal digital assistants (PDAs), and mobile phones,

among oS¢ STENANDMETHO DCFOR POR FABE RPOWER S OUR (B0 disk
(DVD) drives, compact disk (CD) drives, ert group (MPEG) based devices,
among other current and future auxiliary | m& computing device is normally
configured with a portable power source such as a rechargeable battery. The portable power source of
the mobile computing device supplies the power not only to the mobile computing device, but may also
supply power to an attached auxiliary deviceg Reqeasediapprtable power source has a limited
amount of power, such as when no alternating current (AC) power is available, there may be a
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DESCRIPTION OF THE DRAWINGS [0003]For a more complete understanding of this disclosure,
referenge igcBRWHBAMSuxiliary devices are being attached to the mobile computing devices. The
mobile computing devices may include, for example, laptop computers, personal digital
assistants {PDAs), and mobile phones, among others. The auxiliary devices may include
universal serial bus (USB) drives, digital video disk (DVD) drives, compact disk {CD)
drives, and moving picture expert group (MPEG) based devices, among other current and
future auxiliary devices. |
[0002] A mobile computing device is normally configured with a portable power source
such as a rechargeable battery. The portable power source of the mobile computing
device supplies the power not only to the mobile computing device, but may also supply
power to an attached auxiliary device. Because the portable power source has a limited
amount of power, such as when no alternating current (AC) power is available, there may
be a contention for power émong the mobile computing device and the attached auxiliary
devices.
BRIEF DESCRIPTION OF THE DRAWINGS
[0003] For a more complete understanding of this disclosure, reference is now made

to the following brief description, taken in connection with the accompanying drawings

and detailed description, wherein like reference numerals represent like parts.



to the following brief description, taken in connection with the accompanying drawings and detailed
description, wherein like reference numerals represent like parts. [0004]FIG. 1 illustrates an
embodiment of a computing complex with auxiliary devices. [0005]FIG. 2 illustrates an embodiment of
an exemplary user interface (Ul). [0006]FIG. 3 illustrates an embodiment of a process of power
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implementing the several embodiments of the disclosure.
devices.
[0005] FIG. 2 illustrates an embodiment of an exemplary user interface (Ul).
[0006] FIG. 3 illustrates an embodiment of a process of power management.
[0007] FIG. 4 iilustratés an exemplary general-purpose computer system suitable for
implementing the several embodiments of the disclosure.

DETAILED DESCRIPTION

[0008] it should be understood at the outset that although an illustrative
implementation of one or more embodiments are provided below, the disclosed systems
and/or methods may be implemented using any number of techniques, whether currently
known or in existence. The disclosure should in no way be limited to the illustrative
implementations, drawings, and techniques illustrated below, including the exemplary
designs and implementations illustrated and described herein, but may be modified within
the scope of the appended claims along with their full scope of equivalents.
[0009] In an embodiment, a system is provided that includes a host system configured
with a portable power source and a host power manager. The host power manager is
configured to monitor an available power level of the portable power source and at least
one power usage by one or more auxiliary devices. The host power manager is further
configured to promote less than a full power usage by at least one of the auxiliary
devices.

[0010] In one embodiment, a method for power management is provided. The

method includes monitoring an available power level of a portable power source, and



DETAILED DESCRIPTION [0008]It should be understood at the outset that although an illustrative
implementation of one or more embodiments are provided below, the disclosed systems and/or
methods may be implemented using any number of techniques, whether currently known or in
existence. The disclosure should in no way be limited to the illustrative implementations, drawings,

and techivgltednly sirdtessbelos poaloringdte &yeompanr dasignsaxitiangpiimvieetationkellossthtt and
described herein, but may be modified within the scope of the appended claims along with their full
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configured with a portable power source and a host power manager. The host power manager is
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usage by one or more auxiliary devices. The host power manager is further configured to promote less
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for power management is provided. The method includes monitoring an available power level of a

portablgspsvee heALReh-PRBrity category, and the second component has a second power usage
which is of a high-priority category. The auxiliary devices also includes an auxiliary power
manager configured to report to a host system a status of the power usages and to
support less than a full power usage by stopping the first power usage.
[001 2] As mentioned above, the portable power source of the mobile computing
device supplies the power not only to the mabile computing device itself, but also to the
attached auxiliary devices. This may create a contention for the portable power source
between the mobile computing device and the attached auxiliary devices. A sudden loss
of power source may result in data loss, application interruption or other undesirable
consequences, not only for the mobile computing device, but for the attached auxiliary
devices as 'we[!. To address this, a user may unplug an auxiliary device to discontinue its
power usage or leave the device plugged in and allow it to continue consuming power.
The present disclosure provides for managing auxiliary device power and promotes no
power or less than a full power usage by some devices and components in order to
extend battery life and usage by higher priority devices and/or components.
[0013] FIG. 1 illustrates an embodiment of a computing complex 100. The computing
complex 100 comprise a host system 110 and a set of auxiliary devices 111 (111a and

111b). The host system 110 in turn comprises a user interface (Ul) 200, a host processor

121, and a battery power source 113. The host processor 121 supports a set of
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monitoring at least one power usage by one or more auxiliary devices. The method provides for
promoting less than a full power usage by the one or more auxiliary devices. [0011] In an
embodiment, an auxiliary device is provided that includes a first component and a second component.
The first component has a first power usage which is of a non-high-priority category, and the second
componrgmhpaesented@Goapalehosbgewdrichdrajer (kirpt)ory .chlegauyiliting denitiasyidddcasdalso
includes an auxiliary power manager configured to report to a host system a status of the power

usagesfithtestipfrariugs sithamdli pomer usagadsr 0ophing 88 dindt peetsfusagpofaita]A3.
mentioned above, the portable power source of the mobile computing device supplies the power not
only to {0eTadbile Tososingydrtied iSalidyUialaariobiie adiaphtitqdaliny tthewiosss This pospbleate a
contention for the portable power source between the mobile computing device and the attached
auxiliarpeigeicedufcaUtiiBn IPRs ekanvyts SAUIRS NRY 9stdnin Tilaness imppdeaticaptup| ra@Dmor
other undesirable consequences, not only for the mobile computing device, but for the attached
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power usage or leave the device plugged in and allow it to continue consuming power. The present
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power usage by some devices and components in order to extend battery life and usage by higher
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100. The computing complex 100 comprise a host system 110 and a set of auxiliary devices 111

(111a ang B Wrive The: hasttsyptesmldRindsentienisBagriasise st fdeta(dhrdt s prestpideessor
121, and a battery power source 113. The host processor 121 supports a set of components 103 and

a host prwerSBagmagsr CheRXiliady dbgicastianyfayidepdid annbclAd egsteinciudetamumeidary
power manager (A-PM) 153 and a set of components 103. [0014] The host system 110 may be a

mobile FampriRtpRsite Hituseadhe PIltahs prseasUSBedlilar Thethsapuptatné tkS Bogtisgstem
110 may include a laptop, a PDA, and other hand-held computing devices that are configured with

computing peveety.hThicothestcoropesssitsiaid masiliabtalavite poiber hpstrsthtepdridbsagower
communicate with or use some of the auxiliary devices. For example, if the auxiliary device 111 is a

portableddfpde drivg inheriesteystandatheussntibatisGihdvive forstioecttatasystem & poo gradnidrbwsthe
USB drive. The auxiliary devices 111 may depend on the host system 110 to function. For example,

the hosthgystemgpdrientay TGzt &he IB-Biet 3d; thacathble ddGpdrigatto fom ireperkt. $hstdmosto
processor 121 may obtain its power from the portable power source 113 in order to provide the
computioggionerégethe host system 110, and to host the components 103, the H-PM 151, and other
components for the host system to function properly. [0015]The portable power source 113 supplies
the povje0idihe hidst petalld powadsource 113 supplies the power to the host system 110 and
the attached auxiliary devices 111. Batteries are a common choice of the portable power
source 113. Irrespective of the types of the batteries and whether the batteries are
rechargeable, the battery power sources have a limited power supply, in absence of any
AC power supply. Some may last longer than others, depending on the material out of
which the batteries are made. For example, the older types of zinc chioride or carbon
zinc, alkaline, or Nickel-Cadmium (NiCad) batteries may not last as long as the newer

types of batteries such as Nickel-Metal Hydride, lithium, or fuel-cell based batteries.

Multiple components or devices may draw power from the portable power source 113 at
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the attached auxiliary devices 111. Batteries are a common choice of the portable power source 113.
Irrespective of the types of the batteries and whether the batteries are rechargeable, the battery power
sources have a limited power supply, in absence of any AC power supply. Some may last longer than
others, depending on the material out of which the batteries are made. For example, the older types of
zinc chitvédeamedibi zibiee aneiitheuwilivigkde@admilitl @nd adnperets MAP toatadiass prwess the
newer types of batteries such as Nickel-Metal Hydride, lithium, or fuel-cell based batteries. Multiple
comporfients thedamwesssuairerbld pthedasiemnthe ppoveibiepoy e dd iee dadredthe same time. The
more auxiliary devices 111 and components 103 that draw power from the power source 113, the
faster tii@Qi®der sUpelpuwdisdd/sedicintti] [061 8jeiesindatidhatieitfver tith4ieavie thelicovnt ipavedther
don't have their own power or have very limited power, and depend on devices such as the host
systemdrlbdwe pearerlsoibpdly povedrseand depend ©palesicaspplichEsantpiedobtheyateditiat @ doices
111 may include: DVD drive, USB drive, MPEG-based devices, and CD drive, among others. Some of
the auxiianedsuigely sinchtseiive dé\doy AL powasr Isapplyn Exadliptgpoitbe(aliljant dewivad. Orie
example of an auxiliary device with its own limited power supply is a CD player that may have its own
limited hadteygbades ri3VppHriveo S Budiliary MEEce D adéchdavitese dmeirClydinterfacs (oo teran),
such as some of MP3 players, and thus-may display the available power level of the AP. The auxiliary
devicesShitieaot thet aukiliahpad it dseshiobt sy dtenddiiebttabseantavdlianyalevliceylidwaayAfe)
removed and added at any time. There may be a fixed number of the auxiliary devices 111 that can be
attachethtd shewo3t Sywaratiplcbetanseimitianitddvicenith dbpoks Evitkableooretisebolstisys©bB 110.
An auxiliary device 111 may host a number of components 103. Because of a lack of or a limited
amounpthyemipatimgayohsereofig soovimlisvied aakitayypdeverespply magrdepamd mmtitekiosspiddessor
121 to run its component. Some auxiliary devices 111 may draw more power than others, depending
on the typy diatve Bnsitliawndietdrtate 1(HO0ETPWHE comiparsestsTE) B Y D playsoiwane dppticaton or a
hardware component that may use various resources, including the portable power source 113. The
compoxkspiag 3he sy bitableapeiven valundlibe ABVithd auxiliahe dedregstdrh aOndha fiesd patem
110 may include host components 104 which may use some resources of an auxiliary device 111. For
examplef, thebelprystssoridn thetmsseanemtiionndgyice ikt sgpetieormees drideaddwdraist
components 104 may be various hardware or software systems. Components 103 on auxiliary devices
may usarthémestiireessay belaotixesd nastasrsed the aunlisnr deviegse] Hlgthakasnm He staghed may
use the host system 110 to run. Other examples of the components 103 may include a display screen
or a bateethehpatteypiemargity bpsensewhlinitediaydesicel Porisaavialbab sy ther inayisgstemgs
stored on an auxiliary device 111 or on the host system 110, among many others.

110. An auxiliary device 111 may host a number of components 103. Because of a lack of

or a limited amount of computing power of its own, some auxiliary devices 111 may
depend on the host processor 121 to run its component. Some auxiliary devices 111 may
draw more power than others, depending on the type of the auxiliary device 111.

[0017] The components 103 may be a software application or a hardware component
that may use various resources, including the portable power source 113. The component
103 may be located on an auxiliary device 111 or the host system 110. The host system
110 may include host components 104 which may use some resources of an auxiliary

device 111. For example, a word processor on the host system 110 may use files stored
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[0018] The host power manager (H-PM) 151 is an application running on the host processor 121. The
responsibilities of the H-PM 151 include monitoring the power usages of various components 103 on
the host processor 121, and the auxiliary devices 111 by communicating with the auxiliary power
manager-(A-PM) 153 on the auxiliary devices 111 to get the status of power usages by each of the
auxiliarpdegices Bl Hrivke HHeMNDS1 atsmperpntsatlbfriimmyabeilalsidquesvbaldveref thie solbwposver
source 113. The H-PM 151 also interfaces with the Ul 131 to display to a user the power usage status
and thesygidiatde Gowpioksetsan 03 crixiliagdeviseg enapntree dbemasidprivoessoe 12¢romtadd-PM
151 may collaborate with other components of the host system 110 such as an operating system or
H-PM lhdshdpdiam apawe Fosagacpidch aciine. ddne E$Brhiesfiby usatiod deiirsystem dd 8tapping
one or more components 103 or an auxiliary device 111. [0019]The auxiliary power manager (A-PM)
153 maytipe Otightevaipiapplithiaorapisheniematiensy snohadef theisplailianreevioea bitteMer
responsibilities of the A-PM 153 may include monitoring the power usages by various components on

the auxitiaftedevhergiy repesingiheaponeiingodstivéhed HPH mbsianthgetaloorplindngitsohgs
H-PM 151 and other components on the auxiliary device in carrying out a power usage control action

such assspppiog arpawdliasededia pertmuiar tbentpsnensidd of thamoriiomyatguthekdl. In addition,
the A-PM 153 on the auxiliary device 111b that has an auxiliary power (not shown), may collaborate

with thqoobshrd JiHedicopswir disagdngidavide powes usagspplidatoanduimngingnstatihidstother
embodiments, the functions of the A-PM 153 might be performed by the H-PM 151. [0020]FIG. 2

illustratpscere syanpie Théhe sfoibiltwuerkthetkePis itinoloeefamtuiesiag drepponemasagesised
and are within the spirit and scope of the present disclosure. The Ul 200 is a user interface that is

coupledMitaribaseshiponesssrt 031om rd h3S0prumehsye HM awmithiie puxdiafielde2@Seto provige a
warning or a notification to a user on the available power level of the power source 113. The Ul 200

may alssohaveipieatng satetfieldedidrgpoesnomdingder€Ach i thE3comthenankiiiafddbaicase111
attached to the host system 110. The power usage fields 203 show the power usage of each
comportengetothef staticasihowed aidagdd byletul Wiidatiuediguyed avictiary tevidee1 HiBNs $6bwn
having two components 103 (Compl and Comp2). These components 103 represent power
consunatep skdeppstenok of tihe awdilablal poser khel Fedrthzanogiepdwes aoxilcery! d8vicEhklHaRikre a
digital audio player, Comp 1 might be a display or rechargeable battery of the auxiliary device 111a,
and Con{pl 2absiy imiesfacetenaille thedulint 81 dd\disphey donediads Sterpdvesr theagexiitatysievidetiid 1a.
To conserve the power of the power source 113, the auxiliary device 111a might enable shutting down
(Comp aydilatlespawer [ereleatid dooetaigm poidrestieugeitd cenenpndst fstinplioenasenisehef
(Comp 2) the storage device. This would allow a user of the host system 110 to continue to access
media frbiflvhd Slixiliayy elelaberild ayitutatbaseromponentsyak theihgsirsygignatiid powebr as an

consumption by Comp 1 of auxiliary device 111a. A myriad
operating system or H-PM 151 in taking a power usage control action. One exampie of

the control actions may be stopping one or more components 103 or an auxiliary device
111. |

[0019] The auxiliary power manager (A-PM) 153 may be a light-weight application
residing on at least some of the auxiliary devices 111. The responsibilities of the A-PM
153 may include monitoring the power usages by various components on the auxiliary
device 111, reporting the power usages to the H-PM 151, and collaborating with the H-

PM 151 and other components on the auxiliary device in carrying out a power usage
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of other auxiliary devices 111 may be configured with any combination of components for these
purposes, which will readily suggest themselves to one skilled in the art. [0021]Auxiliary device 111b is
shown having only one component. Therefore the only alternative to reducing the power consumption
of auxiliary device 111b is to disable or shut-down the device completely. In some embodiments, the
Ul 200 migitigbractitnfesaiche asostogtitegthe peercio ssterivalyaspatithoban coothbeneise P8vehtthe
auxiliary device 111b from consuming power from the power source 113. The Ul 200 might also have

the capabilitiaty sieteicidv¢lyiredinitidtitmmtying-Fvvdsb enddiaydanicdddits, St teahinen &C
power is restored to the host system 110. The Ul 200 may allow the user to enter a command at the

control garilaangieldribiofehtet)- My odltabueiteavith dhevenioesr e Bliufest stk to uiipfay-or
example, the user may issue a command or select a button to go into a power conservation mode, and

in respangeddvicE fivdblisngs statlgawl etitairep staeuerits db@osrbuidmiyritasthénfanttibngation
with other components of the host system 110. [0022]The user may select sequences or prioritize the

auxiliargiexoRsM 1 8B GgIfdreNsatnish 2 bgalibadwier &tlow priority situation arises the H-PM 151
might automatically begin shutting down or promoting reducing power to the devices, such as in

conjunq@zefth ti@G-PMIlsFatasone exdngianeitshéhldiprocesHaighidrecticeprodishitd otaenally
by the user via the Ul 200. The Ul 200 may also allow the user to zoom in on a particular auxiliary

device ddnaee Qiedydptithe pawebhésagedtais afoneaibinmore opitlh ecortpstapyd BI3IhEhpreleiio
might also provide for entry of a threshold power level of the power source 113, which when reached

would pigaps0edfiTadouIgidbadisersditiattifa00 thayislwiphalusith thedioattpreskelsbit Wvdlid
trigger certain control actions on the portable power source 113. For example, if a threshold of 20% is

set for the 20ailaRlg Rave bie \wialbbletheweP felkb206ay Sestidematiagiegothamatifidaiondousage

by the auxiliary devices 111, when the threshold is reached. [0023]FIG. 3 illustrates an embodiment of

a procegseitSroftodebiplvswerfeeel of the power source 113. The Ul 200 may also have
power usage fields 203 corresponding to each of the components 103 that are attached
to the host system 110. The power usage fields 203 show the power usage of each
component 103 of each auxiliary device 111. In this illustrative figure, auxiliary device
111a is shown having two components 103 (Comp1 and Comp2). These components
103 represent power consuming sub-systems of the auxiliary device 111a. For example,
if the auxiliary device 111a were a digital audio player, Comp 1 might be a display or
rechargeable battery of the auxiliary device 111a, and Comp 2 might be a storage
medium or drive where media is stored on the auxiliéry device 111a. To conserve the
power of the power source 113, the auxiliary device 111a might enable shutting down
(Comp 1) the display or preventing recharging of the rechargeable battery, but still
promote use of (Comp 2) the storage device. This would allow a user of the host system

110 to continue to access media from the auxiliary device 111a, but conserve power by

reducing or eliminating power consumption by Comp 1 of auxiliary device 111a. A myriad
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management. The process 300 may comprise supplying full power to a plurality of components and
auxiliary devices at block 303, monitoring an available power level and power usages at block 305,
determining a priority for each power usage at block 307, promoting less than a full power usage at
block 309, and reporting the available power level and the power usages to a user at block 311.
[0024] TotdiluekB0didisdavissthd tlemay Seppdyifigutdidositie attythorobinptioe ik cimdntheaatadhed
auxiliary devices 111. In a normal case where a host portable power source 113 has sufficient power,
full powtvaisepparriptesktn) wihimimvwib meattly 68gyesidimsssistorto iteakdleslatl Himahed auxiliary
devices 111. Supplying full power may continue until a change in the status of available power occurs.
One su§00RHnt isAbatliamidévics thrids Foihiotheaairaglavlly bost poweoierd! iJ heaefoed. the sathe
embodiments, the power conservation by providing less than full power to an auxiliary device 111
might belteitiatteeete ndufoireyattie gshwte isorsuhglicsuch asiilisiudssisewhetbilie usdidaidevothe
AC power may be unavailable for some time. [0025]The block 305 illustrates the step of monitoring the

availablghpbuenrviianibiiecpooplsiafes. Bpeoifitalynthiistemisaythieciut 260l eciind pomedeisage
data of the auxiliary devices 111 and various components 103, aggregating power usages by various
auxiliaryegguiesstd Ehabld the hesirdonsiedetivis| it Shiuttdanwmaggotigateissaoe velm cinilianyddeadicalating
the available power level, and determining whether a predefined threshold for the available power

level is fefadhBdnPesreithisigippweayralscirchulestedngthé 1ol ddted p@06rmigddaathdoedhe
specified duration, if a user so desires. This step may also include keeping track of the status of the

auxiliargajeatily bl sblectivetyaredritititg dapjsgintpypbe/eentoyeataiiidiy reavioaetddde dsathngdime.

[0026]The block 307 illustrates the step of determining a priority for each power
when AC power is restored to the host system 110. The Ui 200 may allow the user to
enter a command at the control comménd field 207 for the H-PM 151 to help camry out
various features and functionality. For example, the user may issue a command or select
a bution to go into a power conservation mode, and in response, the H-PM 151 may shut
down certain components 103 on a priority basis in collaboration with other components
of the host system 110.
[0022] The user may select sequences or prioritize the auxiliary devices 111 and/or
components 103 so that when a low priority situation arises the H-PM 151 might
automatically begin shutting down or promoting reducing power to the devices, such as in
conjunction with the A-PM 153. In some embodiments, this process might be
accomplished manually by the user via the Ul 200. The Ul 200 may also allow the user to
zoom in on a particular auxiliary device 111 and query for the power usage status of one
or more of its component 103. The Ul 200 might also provide for entry of a threshold

power level of the power source 113, which when reached would prompt notification of

the user. The Ul 200 may allow the user to set a threshold that would trigger certain
8



usage. Specifically, this step may include categorizing the power usages by the auxiliary devices 111
and components 103 into categories such as high or low power usage priority, based on a number of
criteria. One example criterion may be based on whether stopping the power usage of an auxiliary
device or a component would result in a data loss. For example, stopping a read-only component such
as musimopizgkations anrdbelportabial pewessaorcthd tihdrarexarsrippin g Ahreahnll wis23 tisat
has an in-progress transaction may result in some data loss. Some other usages by components such
as a D\éetplaytherawadahik pmvaoievedviberTtie ddr b tanao siartinssmpbng lassaienas full
high-priority if the usage might result in data loss, and those power usages, low or other priorities, that
are unligelye¢o weagk inydthia dosdidrye puives dddgesemiha dbreshultk goréasinéto
low-power-consuming category and high-power-consuming category, according to the amount of
power rgI28Te tHelGorBpitinsiratew dheaukitidiy et/ ick anpsouses S eop poeiabiagesvey sotmsenents
such as a word processor may be low-powerconsuming. The criterion and categories may be modified
by the urenatgpasdinglibie speeitis<i@thstencaoaatide degigyinhofol. [O82H] Tihe dlpdirally of
illustrates the step of promoting less than a full power usage. When the portable power source 113
runs low@ngofesrdzanplauxithastHelcdsiz biatlalBiéd) onenitovield sacrassdidbée floveprevgtaddy the
user or automatically may be taken by the H-PM 151 to promote less than a full power usage by one
or moreporapazrissl 8 biodlof30% deteardrdngilmnyrideiticésriddeh ipomerusagmsé o oo\Be7and
avoid potential data or other loss because of a sudden power loss. One action may be to stop those
componeotadiidydedsathdiaty fidvpesdrl thge aat oimeg &0 had |epertimping smdilable power
high-power-consuming. For example, a component such as playing a movie on a DVD drive, which
has a ldewebkiud Hatplbasanshigesdh-aawer-gbhkckiBd may be stopped. Another option for action is
to start an alternative component or device that is less power-consuming, in place of a
high-poigee4pnsuntiaghtackpdddritl ostdaias etfat: ststalf sippbirgpdetl. faavarxtomiie, @mponents
power-consuming flash drive may be stopped in favor of a slower, but less power-consuming internal
disk drigadAihetettambiboh aixiition deaicbe thldisplag tocimalsashayimie cubagt poftabileh zewdiary
device, component on the device, and each component, and the available power level, and allow the
user to sakieceohtrd| et soffivienifipwachfal poypping proedsity albcompanents topoteathoss.
[0028]The block 311 illustrates the step of reporting the available power level and the power usages to
the usesyBteportitg anel dorahatischedl apsilienaalicas 1Hd uSagedyinahalh oy rtayicestinueand
the components 103 may take place during the whole period when the portable power source is
availablentilNeectepogenio ithey datos abmaiiabie poiwed onenral, One svaibvemsisoihwicainiaem

reporting may be through a GUI, a notification or other means.
threshold for the available host power level is reached. In some embodiments, the power

conservation by providing less than full power to an auxiliary device 111 might be initiated
‘even before a threshold is reached, such as in situations when the user knows the AC
power may be unavaila'ble for some time.

[0025] The block 305 illustrates the step of monitoring the available power level and
the power usages. Specifically, this step may include collecting power usage data of the
auxiliary devices 111 and various components 103, aggregating power usages by various
auxiliary devices 111 and the host components 110 into an aggregate usage, checking

and calculating the available power level, and determining whether a predefined threshold
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[0029] The system described above may be implemented on any general-purpose computer with
sufficient processing power, memory resources, and network throughput capability to handle the
necessary workload placed upon‘it. FIG. 4 illustrates a typical, general-purpose computer system
suitable for implementing one or more embodiments disclosed herein. The computer system 480
includefoa thiecesaialdg2poviicheveal iscresfehedl Bart afctnrstepotry@sminalCeBiahagidihe
communication with memory devices including secondary storage 484, read only memory (ROM) 486,
randoncatieessdnpewery Sl déds forpatipeapified/ Glickdicice § 400sandmdwsingscdrinieciepyrdayices
492. The processor may be implemented as one or more CPU chips. [0030]The secondary storage
484 is tgfoathicniakésgingf tackooiteestiitkslof dscoataiimdridesioas kKl dsbedauneranaatitirgiorage
of data and as an over-flow data storage device if RAM 488 is not large enough to hold all working

data. SdestidarnsstdragenSvenhayt @ rsad tmstadelpdogiramstistich are loaded into RAM 488 when
such programs are selected for execution. The ROM 486 is used to store instructions and perhaps

data whed2sE redthdublogiprdgTaitiusketatiotheR 6486 detenminirgatlepnimitioripd@ach vpoisker
typically has a small memory capacity relative to the larger memory capacity of secondary storage.
The RAM4RS iSpiseifideilgiatdsvstaplertptanmhutpechtarotizsigrthan poustionsages dastiwebaiiiRoOM 486
and RAM 488 is typically faster than to secondary storage 484. [0031]I/O devices 490 may include
printersgaidessmbhitaiadligoitipsysiatslispByiato categories such as high or low power usage
priority, based on a number of criteria. One example criterion may be based on whether
stopping the power usage of an auxiliary device or a component would result in a data
loss. For example, stopping a read-only component such as music player may not result
in any data loss. On the other hand, stopping an online session that has an in-progress
transactioh may result in some data loss. Some other usages by components such as a
DVD player may consume more power. The user may categorize those power usages as
high-priority if the usage might result in data loss, and thosé power usages, low or other
priorities, that are unlikely to result in data loss. The power usages may also be
categorized into low-power-consuming category and high-power-consuming category,
according to the amount of power resource the component and the auxiliary device may
use. Some power usages by components such as a word processor may be low-power-
consuming. The criterion and categories may be modified by the user, depending on
specific circumstances and the design choice.
[0027] The block 309 illustrates the step of promoting less than a full power usage.

When the portable power source 113 runs low and, for example, a threshold of the

available power level is crossed, actions prompted_by the user or automatically may be
10



(LCDs), touch screen displays, keyboards, keypads, switches, dials, mice, track balls, voice
recognizers, card readers, paper tape readers, or other well-known input devices. [0032] The network
connectivity devices 492 may take the form of modems, modem banks, ethernet cards, universal serial
bus (USB) interface cards, serial interfaces, token ring cards, fiber distributed data interface (FDDI)
cards, wiledes bipdheaidePiétwork WV iptdote dessditatiaasbalvpovsedusade dsycate dorisinare
multiple access (COMA) and/or global system for mobile communications (GSM) radio transceiver

cards, anghipbaentell{kIonmndnefwork cemoes. dihdiinemicksdrirestinityrdevite sai¥R:maypenadie the
processor 482 to communicate with an Internet or one or more intranets. With such a network

connectiogl, #vsidoptesnptates thairtbthprdosssoeciiZmight regeteni mowsatiossir@mdhectienimeky or
might output information to the network in the course of performing the above-described method steps.

Such infymadep woish e aATpmepitsered otdosuxilieny deoicef instrthtio asd chie gurzeteasuisiner
processor 482, may be received from and outputted to the network, for example, in the form of a

computprigaty aigndligrpodieddorisaatiiey. Waveiepaplsuscinfprorasivinsuwhicis rphayingladmdei@ or
instructions to be executed using processor 482 for example, may be received from and outputted to

the netwarls, fovBxamelewitidhchtasm a aeknpLitRitddtsdasebrnbigigpalwrsionsuenizgdieayiba
carrier wave. The baseband signal or signal embodied in the carrier wave generated by the network

connectiiiysryicendPmetioroRagattidn 65 e Higrburasiteohelrelricahpondutiorsidviceakial tables,
in waveguides, in optical media, for example optical fiber, or in the air or free space. The information

containRén paevepsepsnchignahoplaiga afem besltediveircoratiamyarempnbatosdetediescatrding to
different sequences, as may be desirable for either processing or generating the information or

transmigiiRa of skorbiing&ar irforartiapiéha hasebsodeignalaursigydlauhkiridechiy the stpieedvave,
or other types of signals currently used or hereafter developed, referred to herein as the transmission

mediung, faasbefgesieraiedandesd neivesexaislmeid ddsmell distwdnive ohectkitiedptidhefaction
[0034]The processor 482 executes instructions, codes, computer programs, scripts which it accesses

from hatthglisgle toppspiiskicoisalstiskithpeeveansagdiskbased aysitiarg devics| bernposidatath
secondary storage 484), ROM 486, RAM 488, or the network connectivity devices 492.
the device, and each component, and the available power level, and aflow the user to
take control action manually such as stopping an auxiliary device 111 or a component
103. | |
[0028] The block 311 illustrates the step of reporting the available power level and the
power usages to the user. Reporting the current available power level and the usages of
the auxiliary devices 111 and the components 103 may take place during the whole
period when the portable power source is available. The reporting may be on demand, at
a fixed interval, or a combination of the two. The reporting may be through a GU|, a
notification or other means.
[0029] The system described above may be implemented on any general-purpose

computer with sufficient processing power, memory resources, and network throughput

capability to handle the necessary workload placed upon it. FIG. 4 Hllustrates a typical,
11



[0035]While several embodiments have been provided in the present disclosure, it should be
understood that the disclosed systems and methods might be embodied in many other specific forms
without departing from the spirit or scope of the present disclosure. The present examples are to be
considered as illustrative and not restrictive, and the intention is not to be limited to the details given
herein. fenexpplpote vanmputer aysior auitabipoferitapferydrtingnaniestt onare greisedimantsher
system or certain features may be omitted, or not implemented. [0036]In addition, techniques,
systemsglistibsystdmeciand Tiethadamldseribatcmn difi0sinatedds therareasmedtddiniidis mayliberete
or separate may be combined or integrated with other systems, modules, techniques, or methods
without@@pasingdram Mheaappleppbiessoesait disFEUleth@thsritecusrshoninaiotiseithsatbazory
coupled or directly coupled or communicating with each other may be indirectly coupled or

commugisatiag theludiRng eawiiarastdgd S Arisdey veldiate camp(ROM)aah eamdectriaatipss
mechanically, or otherwise. Other examples of changes, substitutions, and alterations are

ascertajfiapiohy Eoankiss initpetrsugne qdy bevivse 480 ouhdeneitiogkficontieetbyityit deviceope

disclosed herein. What is claimed is: 1. A system, comprising: a host system configured with a

user intggacerfid praPesii magwerismieracatsiabesigponeoraGRieciips. user interface configured
to allow a user to prioritize components of one or more auxiliary devices, the host power manager

configujed3omonitae akavadablesstage legalisftigcatiyiabimpayel spureeantiaridetisk dnegroner
usage by the one or more auxiliary devices, the host power manager further configured to provide less

than a fidhpivRicesane 1o aséepfsronsnoidnsirysitangdaickadustopping previfing patestaageleast
one component of a non-high priority category of the at least one of the auxiliary devices while

groyidimﬂap@@qf RAaVIe®s rNActaaIgenentabh highoidielityorkhap et theatdadsipstonhtieedddxiliary

ewcesr.nay be used to store programs which are loaded into RAM 488 when such programs are
selected for execution. The ROM 486 is used to store instructions and perhaps data
which are read during program execution. ROM 486 is a non-volatile memory device
which typically has a small memory capacity relative to the larger memory capacity of
secondary storage. The RAM 488 is used to store volatile data and perhaps to store
instructions. Access to both ROM 486 and RAM 488 is typically faster than to secondary
storage 484.
[0031] 1/O devices 490 may include printers, video monitors, liquid crystal displays
(LCDs), touch screen displays, keyboards, keypads, switches, dials, mice, track balls,
voice recognizers, card readers, paper tape readeré, or other well;known input devices.
[0032] The network connectivity devices 492 may take the form of modems, modem
banks, ethemet cards, universal serial bus (USB) interface cards, serial interfaces, token

ring cards, fiber distributed data interface (FDDI) cards, wireless local area network

(WLAN) cards, radio transceiver cards such as code division multiple access (COMA)
12



2. The system of claim 1, further comprising the one or more auxiliary devices communicating with the
host power manager on a status of the at least some of the power usages by each of the auxiliary
devices. 3. The system of claim 1, wherein the Ul is further configured to report on the power usage
by each of the auxiliary devices and the available power level to a user, the Ul further configured to
receive andémtrglaioah egsidfnoforthmoisibe toaramegiEdtionp e Sk)eradithdransiteivet sacds. adhe
system of claim 1, wherein the host system comprises a plurality of host components, each of which
use powédronethkrpavtabletporkedsvices antesimphytristaonestbiith dlavicdiard W meyserdddr top
computer, a mobile phone, and a personal digital assistant (PDA). '
the processor 482 to communicate with an Internet or one or more intranets. With such a
network connection, it is contemplated that the processor 482 might receive information
from the network, or might output information to the network in the course of performing
the above-described method steps. Such information, which is often represented as a
sequence of instructions to be executed using processor 482, may be received from and
outputted to the network, for example, in the form of a computer data signal embodied in
a carrier wave
[0033] Such information, which may include data or instructions to be executed using
processor 482 for example, may be received from and outputted to the network, for
example, in the form of a computer data baseband signal or signal embodied in a carrier
wave. The baseband signal or signal embodied in the carrier wave generated by the
network connectivity devices 492 may propagate in or on the surface of electrical
conductors, in coaxial cables, in waveguides, in optical media, for example optical fiber,
or in the air or free space. The information contained in the baseband signal or signal
embedded in the carrier wave may be ordered according to different sequences, as may
be desirable for either processing or generating the information or fransmitting or
receiving the information. The baseband signal or signal embedded in the carrier wave,
or other types of signals currently used or hereafter developed, referred to herein as the

transmission medium, may be generated according to several methods well known to one

skilled in the art.
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6. The system of claim 1, wherein each of the auxiliary devices is one of a universal serial bus (USB)
drive, a disk drive, a digital versatile disk (DVD) drive, a moving picture expert group (MPEG) based
device, a cell phone, and a compact disk (CD) drive. 7. The system of claim 1, wherein the portable
power source is a rechargeable battery. 8. The system of claim 1, wherein a threshold for the
availabl03dkr leVekispsetassohyd2usaeduiesgimstruttiong, heosiase coofipldén programsn scripts
component is categorized as high priority if stopping usage of the component might result in data loss,
and a cedisbnénaiceatsgofived Sardbisighflopgitydisktopplicplusisie dhdse comnboisedisk inadedy to
result in data loss.
systems may all be considered secondary storage 484), ROM 486, RAM 488, or the
network connectivity devices 492.
[0035] While several embodiments have been provided in the present disclosure, it
should be understood that the disclosed systems and methods might be embodied in
many other specific forms without departing from the spirit or scope of the present
disclosure. The present examples are to be considered as illustrative and not restrictive,
and the intention is not to be limited 1o the details given herein. For example, the various
elements or components may be combined or integrated in another system or certain
features may be omitted, or not implemented.
[0036] In addition, techniques, systems, subsystems, and methods described and
illustrated in the various embodiments as discrete or separate may be combined or
integrated with other systems, modules, techniques, or methods without departing from
the scope of the present disclosure. Other items shown or discussed as coupled or
directly coupled or communicating with each other may be ihdirect[y coupled or
communicating through some interface, device, or intermediate component whether
electrically, mechanically, or otherwise. Other examples of changes, substitutions, and

alterations are ascertainable by one skilled in the art and could be made without departing

from the spirit and scope disclosed herein.
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10. A method for power management, comprising: prioritizing components of one or more auxiliary
devices; monitoring an available power level of a portable power source; monitoring at least one power
usage by one or more auxiliary devices; and providing less than a full power usage by the one or
more auxiliary devices by stopping providing power to at least one component of a non-high priority
category of the at least one of the auxiliary devices while providing power to at least one component of
a high priority category of the at least one of the auxiliary devices. 11. The method of claim 10, further
compnaw(%adl plap/ln the avallable power level and the power usage of the one or more auxiliary
devices

1. A system, comprising:

a host system configured with a user interface (Ul), a portable power source, and a
host power manager, the user interface configured to allow a user to prioritize
components of one or more auxiliary devices, the host power manager configured to
monitor an available power level of the portable power source and at least one power
usage by the one or more auxiliary devices, the host power manager further configured to
provide less than a full power usage to at least one of the auxiliary devices by stopping
providing power for at least one component of a non-high priority category of the at least
one of the auxiliary devices while providing power to at least one component of a high

priority category of the at least one of the auxiliary devices.

2. The system of claim 1, further comprising the one or more auxiliary devices
communicating with the host power manager on a status of the at least some of the

power usages by each of the auxiliary devices.

3. The system of claim 1, wherein the Ul is further configured to report on the power
usage by each of the auxiliary devices and the available power level to a user, the Ul
further configured to receive a control command from the user to manage the power level

of the auxiliary devices.

4, The system of claim 1, wherein the host system comprises a plurality of host
components, each of which use power from the portable power source and using at least

some of the auxiliary devices.
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12. The method of claim 10, wherein promoting less than the full power usage by at least some of the
auxiliary devices comprises stopping a high-power-consuming usage. 13. The method of claim 10,
wherein monitoring the at least one power usage by the one or more auxiliary devices comprises
aggregating into an aggregate usage the at least one power usage by the one or more auxiliary
devices. 14. The method of claim 10, wherein a component is categorized as high priority if stopping
usage of the component might result in data loss, and a component is categorized as non-high priority
if stopping usage of the component is unlikely to result in data loss. 15. An auxiliary device,
comprising: a first component with a first power usage which is of a non-high-priority category; a

second GomponeRt WS AR AVSINERAE L RBLE SANPI RISt ISHRY EMbuter,

desk top computer, a mobile phone, and a personal digital assistant (PDA).

6. The system of claim 1, wherein each of the auxiliary devices is one of a universal
serial bus (USB) drive, a disk drive, a digital versatile disk (DVD) drive, a moving picture

expert group (MPEG) based device, a cell phone, and a compact disk (CD) drive.

7. The system of claim 1, wherein the portable power source is a rechargeable
battery.
8. The system of claim 1, wherein a threshold for the available power level is settable

by a user through a Ul.

9. The system of claim 1, wherein a component is categorized as high priority if
stopping usage of the component might result in data loss, and a component is
categorized as non-high priority if stopping usage of the component is unlikely to result in

data loss.

10. A method for power management, comprising:
prioritizing components of one or more auxiliary devices;
monitoring an available power level of a portable power source;

monitoring at least one power usage by one or more auxiliary devices; and
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an auxiliary power manager configured to report to an external host system a status of the power
usages, and to support less than a full power usage by stopping the first power usage, the first and
second power usage being provided by the external host system. 16. The device of claim 15, further
comprising a user interface (Ul) to display at least one of the power usages. 17. The device of claim
15, wherein the auxiliary device is one of a universal serial bus (USB) drive, a compact disk (CD)
drive, an external hard disk, a cell phone, a moving picture experts group (MPEG) based device, and a
personal digital assjstant (PDA). 18.ér£e device of clar@élﬁé further comprising a rechar(grqea le

r

auxiliary power%r(% 09 {&SSriflag e HYGMUEE N 18 FirSt &er baJXSdrﬂYé ﬁf‘n Mhe
h bl ili ., 20. The devi f claim 15, whergein th ili
managor STEIHER EOIIGR GRS G BONEr R By L AR EOBON A BT Pwer

usage h%q I%['fs\f'8H3l}6fbt?1%naﬁt>8ﬁ)gr?/ddevices while providing power to at least one component of a

high priority category of the at least one of the auxiliary devices.

11. The method of claim 10, further comprising displaying the available power level

and the power usage of the one or more auxiliary devices to a user.

12. The method of claim 10, wherein promoting less than the full power usage by at

least some of the auxiliary devices comprises stopping a high-power-consuming usage.

13. The method of claim 10, wherein monitoring the at least one power usage by the
one or more auxiliary devices comprises aggregating into an aggregate usage the at least

one power usage by the one or more auxiliary devices.

14.  The method of claim 10, wherein a component is categorized as high priority if
stopping usage of the component might result in data loss, and a component is
categorized as non-high priority if stopping usage of the component is unlikely to result in

data loss.

15.  An auxiliary device, comprising:
a first component with a first power usage which is of a non-high-priority category;
a second component with a second power usage which is of a high-priority

category; and
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an auxiliary power manager configured to report to an external host system a
status of the power usages, and to support less than a full power usage by stopping the
first power usage, the first and second power usage being provided by the external host

system.

16.  The device of claim 15, further comprising a user interface (Ul) to display at least

one of the power usages.

17.  The device of claim 15, wherein the auxiliary device is one of a universal serial bus

(USB) drive, a compact disk (CD) drive, an external hard disk, a cell phone, a moving

picture experts group (MPEG) based device, and a personal digital assistant (PDA).

18.  The device of claim 15, further comprising a rechargeable auxiliary power source.

19.  The device of claim 18, wherein the first power usage is charging the rechargeable

auxiliary power source.

20. The device of claim 15, wherein the auxiliary power manager is further configured

to reinitiate power usage by the first component after the first power usage had previously

been stopped.
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