APPARATUS AND METHODS FOR MANAG NG PONER I N AN

| NFORVATI ON HANDLI NG SYSTEM BACKGROUND Techni cal
Field [0001] This disclosure relates generally to
apparatus and nethods in the field of information
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addi tional ways to
process and store information. One option avail able
is an information hanBAQKGRGUND (1 HS). An
informati on handling system generally processes,
TechAidRl FRtd stores, and/or communicates information or
data for business, personal, or other purposes thereby

al lowing users to take advantage of the value of the _
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handl i ng needs and requirenments vary between different
of infeematiar hasqing systéroas, i nformati on handli ng systens
may al so vary regardi ng what information is handl ed,

ow th nformati on i s handl ed, how nuch i nfornation
Bacl!ﬂgro 2'8@' ONstored, or comuni cated, and how
quickly and efficiently the information may be
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addi tion, information handlin t ,
hangling eygtem generally processes, cognpsllyag, es[trcgsrersr,mélnld?ocrI ggr%m%nlcates

information or data for business, personal, or other purposes thereby allowing
users to take advantage of the value of the information. Because technology and
information handling needs and requirements vary between different users or
applications, information handling systems may also vary regarding what
information is handled, how the information is handled, how much information is
processed, stored, or communicated, and how quickly and efficiently the
information may be processed, stored, or communicated. The variations in
information handling systems allow for information handling systems to be
general or configured for a specific user or specific use such as financial
transaction processing, airline reservations, enterprise data storage, or global
communications. In addition, information handling systems may include a variety

of hardware and software components that may be configured to process, store,
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of hardware and software conponents that may be
configured to process, store, 1 ! Lillll 1ILLDE 1ILLI
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i ncl ude one or nore conputer systens, data storage
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resents a gen summary of several
aspects of the disclosure in order to provide a basic
under st andi ng of at | eaSUMMARY acets of the
di scl osure. This summary is not an extensive overvi ew

the disclosure. If is not intended o identif e
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controlling power supplies in an information handling
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power supplies I's adjusted based [east In part on

s EAY Sherh U, BRHBRHESD B S50 bt ppagroton o

; aspect, an information handling system conprises a
0"%’ rality of electrical devices. A plurality of power

supplies is electrically coupled o ) i
[0004 In one aspect, a method of controlling power supplies in an information

handling system comprises measuring a power consumption of each of a
plurality of electrical devices in the information handling system. The number of
operating power supplies is adjusted based at least in part on the measured
power consumption of each of the plurality of electrical devices.

[0005] In another aspect, an information handling system comprises a
plurality of electrical devices. A plurality of power supplies is electrically coupled
to the plurality of electrical devices. An electrical power sensor acts
cooperatively with each of the plurality of electrical devices to measure a power
consumption by each of the plurality of electrical devices. A set of instructions is
stored in a memory in the information handling system that when executed by a
processor adjusté a number of operating power supplies based at least in part on

the measured power consumption of each of the plurality of electrical devices.



to the plurality of electrical devices. An electrical
power sensor acts cooperatively with each of the
plurality of electrical devices to neasure a power
consunption by each of the plurality of electrical
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OF THE DRAW NGS [ 0007] For detail ed understandi ng of
the illustrative enbodi nents, reference should be
made to the follow ng detail ed description, taken in
conjunction with the acconpanying draw ngs, in which
i ke el ements have been given like nunerals, wherein:
FIG 1 is a schematic diagramdepicting a non-limting
exanple of an information handling system such as a
net wor k server;



FIG 2 is a block diagramdepicting a non-limting
exanpl e of functional conponents of one enbodi nent of
the information handling systemof FIG1, and FIG 3
is a flow chart depicting a non-limting exanple of a
met hod of nBRYGE e SORELTRIN IOF TREYDRAWINGEUndant
power supply configuration in an information handling
system 4 DETAI LED DESCRI PTI ON [00081 For purposes of
[000T] s Bos detasledeyndarstandingraf then ilkstrative graedimentsyreference
i nclude any instrunentality or aggregate of
shoults be uadé abi theefsllopimgatiétailéd desoriptidre, takeassidonjunction with
process, transmt, receive, retrieve, originate,
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reproduce, handle, or utilize any form of
nurﬁé\%&r o intelligence, or data for business,
scienti “control, or other purposes. For exanple,

an infor matl on handling system may conprise a
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server, or any other suitable device and may vary in
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he i nformation handl i ng system may include random

access menory (RAM, one or nore processing resources
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or software control logic, ROM and/or other types of
conmeonaritsbf bee werbdimeAt af mbdnwrmﬁnpcblaedtiag eysteheof FIG.1; and

i nformati on handling system may i ncl ude one or nore

di sk e or nore .networ
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I nput and outf&ﬂ (1/0 devices, such as a keyboard, a
managisg, pewer £fiGierey i shiragundant’ PaWer saPPin configuration in an

information handling system.



handl i ng system may al so i ncl ude one or nore
comruni cati on buses operable to transmt
conmuni cati ons between the various hardware
conmponents. [0009] El ectronic equipnment requires a
source of el ectri gatTRAMRSY DESERIPTION®Er , Which may be
AC power and/or DC power may be converted to at | east
one DC voltage at a level usable by the electronic
[00@8jui pRenpurpasesaofgthis disclasoing,can dyformation fhandéramystem may
conmput er server systens with nultiple power supplies
includié hanpuinstisnentalityr @rl eggrenatde ofisimdtrumentalifiesi mperable to
redundant power supplies my be 5 used to ensure

conffUte | BldRYy OpRIcaES OftaR¥MIt, Weddivé NRetfidld, UbRgiRhted Ndwitth, store,
nmore power” supplies. [0010] The efficiency of power
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operating at or near its maximumefficiency, it is .
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operate. Cost of power nmay beconme a | arge portion of
personal openputenga netyerk fsteragactevierii prieiwork seadi or @iy other

the operation of power supplies at |less than there
suitﬁﬁiﬁ(d@ﬁﬁ:éCéMWamrﬁGﬁuéite,i shapeli pedomhameat functionality, and

generation within the electronic systemthat nust be
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on-Irmting exanple, Tan” i nformati on handling system
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nonr\r/glra?ile memory. Additional components of the information handling system
may include one or more disk drives, one or more network ports for
communicating with external devices as well as various input and output (I/O)
devices, such as a keyboard, a mouse, and a video display. The information

handling system may also include one or more communication buses operable to

transmit communications between the various hardware components.

[0009] Electronic equipment requires a source of electrical power. Input
power, which may be AC power and/or DC power may be converted to at least
one DC voltage at a level usable by the electronic equipment. In large electronic
systems, for example, computer server systems with multiple power supplies with

outputs in parallel may be used. In addition, redundant power supplies may be



i nformati on handling systens that provides services to
ot her information handling systens, also called

clients, over a comuni cation network. As used herein,
the termserver blade, also called blade, refers to a

useaetbfeéﬁﬁgé %bﬂ LGRS Mﬁéra%ﬁ'éi@:ﬁ%ltﬁ ?He Flikire @¢ Rt or mbre power

rac -nmount’ server a self standing server
suan contain all necessary corrponents and need only a
B r cord and network cable to be functional. In

contrast, server blades may have many conponents
[00161OVEHe fe@ﬁmém)@cef pPeResupplids adnemonlynssedkeinasdroasapplications
while still having all the functional conponents for

chaﬁ@é? a8l flfhctienkse tﬁé’ REhSLR A pdWver RUBPIEd, 'Wlfh Bé@ﬂéﬂﬁﬁ@ncy at or

system A server bl ade, as used herein, be an
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illustrated slots. Al ternativel chassis 10
lesse gosinefficient ite apeyate CPsE) n%%yrnawa&ﬁm ag PEQ% peHipn of an
shown) into which blades may be inserted. A bl ade
opecatings badgatyfopsath dquipment. neadditiens teeoperatigpoeigrower supplies
cool i ng, networking, disk storage, various

at 1648 EHapoihees ppak ufficienay emgntesultdn aaldédtichiahhedt ggnemtibn within
bl ade. Server blades 11 may be consi dered nodul ar

the'e"gcgfdmég ell?\atﬂgt &t b8)fihffdtedA CONMDI nation of server

es may al so be considered an information handling
system [0012] Chassis 10 may contain a backpl ane 15
[008] h Refersingrtd/FI6. 1c dmaumoretimiting exanaplel andntasmationi hapdling
the slots in the rack. In addition, a chassis
syst@n ag eshfigucants o Irestwdik ﬁéWeb&yptelggecthWm in hee coafiguration

for managi ng and
comprising multiple server modules 11, also called blades. As used herein, a
network server system, also called a server system, may be one or more
information handling systems that provides services to other information handling
systems, also called clients, over a communication network. As used herein, the
term server blade, also called blade, refers to a self-contained server designed
for high density. A standard rack-mount server or a self standing server may
contain all necessary components and need only a power cord and network
cable to be functional. In contrast, server blades may have many components
removed for space, power and other considerations while still having all the

functional components for each blade to be considered an information handling

system. A server blade, as used herein, may be an information handling system



nmonitoring the resources within the chassis, providing
managenent warning or alerts, receiving managenent
directives, and/or for perform ng other

adm ni strative functions associated with server bl ades

thatlis-buif 8RS éarﬁoth%ml@sﬁﬁto SQNt3h B FRHYSIOI BeFort dRffpRSl chassis
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h.erogents or o such as, for exanple, nultiple
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vertical enclosure (not shown) for high densit .
andheaydaverprizamtarsletsipat shewahinte &\mlt?fbg@.depcmqsg%e inserted. A
Referring additionally to FIG 2, wherein a bl ock
bladk ahassis Shayprevide other tseevitemstichrasl pewenotaaiing, aetworking,
one non-limting enbodi nent of the network server of

disFls@Brade, VaRoldlinterdondediss ans Thanagetdentstes dreeshared by each
conponents and 7 functions of a single blade 11 with

bla@%‘.e %é?\?%?{)%‘éﬂ&i NG ha) BRLordidiied LhodeilarS intbimgtion handling

we ma utility power grid 20 is connected to a

oy, A g HEBLor R34 B EBHEAcH g incrmatin

power, or a conbination of AC power and DC power. The
hartiRgSY&ieFhl y sub- system 21 converts the grid power to
at | east one appropriate DC voltage and supplies the

[00%9] PORaskR SR NnRly {EBhtaRAr | PUBaERITRASENES Wit buses and/or
exanpl e, server ["ades 11 and chassi s nanagenent
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moggcgr;:n%tﬂim?gg%?ﬁggé ﬁéﬁnsjgﬁ:e gﬁggsoilsj,plpso%ic}igg a}n'.Elrr?an\c;)err%er?t?’warning or
alerts, receiving management directives, and/or for performing other
administrative functions associated with server blades 11. Chassis 10 may also
contain many other types of components or modules, such as, for example,
multiple shared power supplies 14, shared storage devices 13 containing hard
disk drives, input/output (I/0) blades (not shown) for optical or other types of I/O,

etc. Multiple chassis 10 may be configured in a vertical enclosure (not shown) for

high density networking and/or computing applications.

[0013] Referring additionally to FIG. 2, wherein a block diagram shows some
of the functional components of one non-limiting embodiment of the network

server of FIG. 1. The following discussion addresses the components and



stored therein for controlling the operation of power
supply 14. In one enbodinent, power supply controller
15 may contain firmvare having control instructions
and data regarding the operation and |oad efficiency
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Managenent Interface.” Alternatively, i t is intended
powefatoraawyomhlm%tmne%m POWSr PG eowey Thatrawelcgupply sub-
now known or devel oped in the future, that provides
systar t2tbtenvats the grifl powérciesatleastbhecappiopriatet BCnygitags and
used. [0014] Power from power bus 22 passes through

suppi¥€ ithe O Powdh tereascof thel vativuslcamgonsntsp farestardplep server
-DC regul ator 31. Power sensor 30 neasures the
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power sensor be used. It will be appreciated by
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each ot her bl ade 11 .
may g BEHSRRE Pawar sHigpls Cupbinnda p%%?upg‘gfgﬂgﬂef 15 having
related to the power consunption neasurenent are
cirouitamedia peagessobbAgouplediagt memonydrt haying datey and ingfgustions
in controlling power allocated to each blade 11 as
stordels ¢heledd  bfdroeon{roling | tHeacipesatiorerofblpader 1supgly 14. In one
conprise at |east one CPU 34. Any suitable CPU may be
emHéldfi?néMlt,t Bolvee SUppHERbNirBN&NY5 aRay | dbraia fimiedieTBating control
mul tiple
instructions and data regarding the operation and load efficiency of power supply
14 using a known protocol. One such protocol may be the industry supported
Power Supply Management Interface (PSMI), promulgated by the Server System
Initiative, an industry initiative providing design specifications for common server
hardware such as, “PSMI Design Guide Rev. 2.12 - Power Supply Management
Interface.” Alternatively, it is intended that any suitable public or proprietary
interface, now known or developed in the future, that provides suitable control

functions and efficiency data may be used.

[0014] Power from power bus 22 passes through power sensor 30 on each
blade 11 and is connected to DC-DC regulator 31. Power sensor 30 measures

the actual consumed power on each blade 11. Any suitable power sensor may



CPU s 34 may be resident on blade 11. Any nunber of

CPU s 34 may be present on blade 11. [0016] Menory 33

is resident on each blade 11 and nay be in data

comuni cation with processors 34 resident on the sane
behisadelt Wit ierappidciatad by ofBIskiledvttiaé aHehaf8sEHbREEEFPmay be

menory and/or non-volatile menory. Qther system
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mqﬂé‘ﬂe"@éﬁppatfp\'@fg37pf%d§§s'8 rCO@H@H'é!Qu RRYVEY| rﬁél@@atqmto each blade 11
addi ti on, onboard bl ade power nanagenent is

as geserikgd b@'Othrough the use of programmed instructions
including power algorithm35. Al so, conmunication

we ther devices, uch .
100 S ekl PR ReBE Pl orpBiies” Breasfiofe T gy Any suitable
nmanagenen nterface. 36. Bl ade managenent
CP@LNE%M%P ’Y W'i'ééh%o%@r%%ﬁ gyention, 3k pge gmbeﬁfm%mt multiple
t he power consuned and to indicate when additiona

P sube msiderdgerdilede Hor Avanpmberpofn€PU’s 34 may be

consunption on a blade may be continually nonitored
pressnhgn ptader 1ensor 30 to determ ne an average power

consunption over a predetermned tinme interval.

a_maxi. mum power consunption

t |y,
[Odﬁéﬁ I\é%bv%} '?héesg'ﬁeéﬂef’@rﬁ?ﬁrédm?ﬁ?eﬂ\?apndBﬁbﬁYe be in data

rranagerrent controller 37 may also contain a throttle
copmugigationqvithh arogesgotse34 sesident arnthst sarse blade. Memory 33 may

comprise volatile random access memory and/or non-volatile memory. Other
system circuits 32 may comprise electronic switches, hardware monitoring

circuits, and any other circuits required to maintain the health of blade 11.

[0017] Blade management controller 37 is resident on blade 11. Blade
management controller 37 comprises circuits and firmware for controlling the
management of the functions of the blade including a throttle circuit 44 for
controlling processor operating speed. In addition, onboard blade power
management is controlled through the use of programmed instructions including
power algorithm 35. Also, communication between the blade and other devices,
such as a chassis management controller 12 is controlled by blade management

interface 36. Blade management controller 37 uses power algorithm 35 to



back CPU s 34 to a | ower power usage by reducing the

CPU clock rate. For exanple, consider the case where
a bl ade detects an increase in usage that would cause
power consunption to exceed the allocated power, wth

MGTRtoY itee powattcnsuhied BAdagddhdicatalvheavedditisnd19ower should be
avai |l able, allow ng the blade to accept the higher
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as they .try. taq. pick up.t additional |oad. To ]
ovdts pidetpinfivetdicts fiabll ArBatvay & masamupower consumption
i medi atel y reduces the CPU clock rate and notifies
may ke FRiBEGERENnOVEE oifter dPredetesminesl dptervaln aBlasentmanagement
controller 37, in turn, may request additional power
contrallertdve mayasisioscantaimga rtbrattle cirtuib M4dethat Znay be used to throttle
addi tional power is available, the allocated power is

bachQRd'sedd ftora tibwed poivee wadet be rel 9siKg rtAkeCray cloeR rate. For
returned to its nom nal val ue. Chassis managenent

ex&fpld, Addnaidet 2heopadd $fiere @ biddd 8e¥éoz:Fs RUrtfeasdth usage that

menory 45 contalning Instructions managi ng
| 0 j C ents . .
o REE 3 e R4t U APERS: e BIRERST SBrir, win sorvce
0; rver blades 11, power s i 14, storage
fackgl, £ S0aRE Botinishrebara il inudad the Rk to gosept the
.and other information handling systens. 10 In one
higheh HERge Mals £AURE ABrRVarTuiiemb cpndiiondhat mayi shutdiowrte power
power request 40, conpare the request to the
supply.oSatchd asy Sicemrpoeer maydgascatle ahcbugbditfiy $ystempeaasing a
all ocated to various devices based on the .
catastsdphic tshatdowri\dfttie predent spster) cindoaddifiémdlafsteins as they try
menory 45 will be discussed bel ow.
to pick up the additional load. To obviate this occurrence, throttle circuit 44
immediately reduces the CPU clock rate and notifies blade management
controller 37. Blade management controller 37, in turn, may request additional
power from the chassis management controller 12. If additional power is
available, the allocated power is increased for the device and the clock rate may
be returned to its nominal value. Chassis management controller 12 comprises
circuits 47, CPU 46, and memory 45 containing instructions for managing
operational control of the various components instalied in chassis 10, including

but not limited to; server blades 11, power supplies 14, storage devices 13, and

communications between the chassis 10 and other information handling systems.
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[0018] In operation, the electrical power required to
operate the system described above varies dependi ng
on the volunme of conputational and transacti onal

tasks handl ed by the system The power | oad may al so

In wAe exbinple, MRstr@dtioddYn nshofX P8R redeRRN dslicdBOWET Ruest 40,
br okerage transactions may see substantially nore
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using the rated power consunption of the various
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e rated power bstantT al g

t. actual ly caopsuned durin ver age | oadin of the
rabGRioPel ks hen Bl G P hele o T he potier IR EteaigRar by time
sensor 30 provides information regarding the actual
of r FebrRxampieon esiNeb| handling beoksrage traasagjiensnmay see
controller 37 on each blade 11 as di scussed
substantialiysmgre Bsage andaregyineemore powes|duging3thecudinesss day, but
the power allocation to each of the devices on bl ade

be lighthalwadedrat totitertimes. #&lis pessibrntofprovidelssdrsas required and to
managenent controller 12. The power consunption data

i g cgpt 4ol ir0 i
o WML pSbRTCSRest 0 S0LER) BEp R operain

e ks il oL 4 fhe, Ko P, B BUSOT RS somer
sysgrfiﬂl fﬂﬁ]v%r k@%@ﬁ C@&ﬁgrsgor?sfurﬁgt\f\gr{s. alIrll o teF ?o to(EJez?'late efficiently, a
power allocation budget is established using the rated power consumption of the
various components in the system. A power allocation based on the rated power
may be substantially greater than that actually consumed during average loading
of the server system. During operation, power measurement sensor 30 provides
information regarding the actual power consumed on each blade 11 to blade
management controller 37 on each blade 11 as discussed previously. Blade
management controller 37 controls the power allocation to each of the devices on
blade 11 based on the power allocation from chassis management controller 12.

The power consumption data is used by blade management controller 37 on

each blade 11 to attempt to operate power supplies 14 efficiently. As described
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[0019] In one operating exanple, the power allocated
to a device, such as blade 11, is adjusted by a
safety factor such that the adjusted working power
nunber is less than the initial allocation. For

abevei i eavebdgel @ohibr raigeiptionamadyi se 1&gy thaH ke @llé@ét@@ power
500 watts by the chassis nanagenent controller 12.

reslitARfin dPERGITRI v diIBLhRyd tﬁaé’pérr‘t'lhgl‘agldlé]yfcge

al | ocat ed power by a safety factor exanpl e,
usi ng 450 watts as the nom nal bl ade worki ng power

[001S93ur dnzone opetatingi exarapky) thatpovear aliocated dora déliee, such as
safety factor nmay range fromO0.8-0.95. The safety

bladter §1 nispadjustdesby speafety fadtbesutie thal theehijiisted Wdil@ih@fpower
surges from exceeding allocated power before renedi al

nublet @Wﬁes@élﬁaﬁ@hé r}ﬁlflélaél%@at@ﬁ‘rit&gexé?ﬁﬁl@aﬂ 14 ‘Pé%uests and is
exanple, if the actual power consunption detect

h
Imt?dﬂrrﬁ&ﬁlgg%etgl §°? ﬁ\?ag‘tts"‘@ hgeac& and re %est t‘éﬂcﬁr{troller 12. The blade
e BB et RSy TRORGH Tieh oS pabiay toa sty Tagtor, 0.9
Th t. of i I
for kAR IEn 46N 85 et age%gdae@uq "hiade (Rrking pawRs figure and
allocation. In this exanple, the new power allocation
providing@ aAtwatt safety Hoargiv $he etafety Haetonohdy irang@ SramatQ.8-0.95.

with a safety margin of 55 watts. If the allocated

Theeatety imagfin providés aupdwer buffer fohieelpeslinsinhteC géWer siRrjes from
be repeated. In one enbodi nent, the anobunt of power

exdeRAIRP (M caRY B@we‘?’as’@fo?éj%m Y a@i iR @anUBE! lnltlated During

sufficient power is allocate 0020] 1 n anothe

on G 0, ., B55oLBES30 0 B s o
4G . I 260 AiE4s Ui iBiiseB PRaR: batapnd daanestaddiional
power from chassis management controller 12. If the power is available, it will be
allocated to blade 11. The amount of power requested, for example an additional
10%, will be added to the initial power allocation. In this example, the new power
allocation is 550 watts and the new safety threshold is 495 watts with a safety
margin of 55 watts. If the allocated power is still not sufficient, the request cycle
may be repeated. In one embodiment, the amount of power requested may be

made adaptively greater until sufficient power is allocated.

[0020] In another operating example, blade 11 requests additional power from
chassis management controller 12. The additional power may not be available,

considering the allocated power budget without turning on additional power
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supplies, thereby |l owering the average | oadi ng across

the power supplies to a less efficient operating

poi nt. The chassi s managenent controller will first

pol | the blade managenent controller 37 on each bl ade
supplictetiesrebpeoveringthef aldiggdligating rEss ets poWed dupplies to a

than their allocated power. If a particular blade is

Ies@%ﬁ@eh@@&eraﬁh@':ﬁgwﬁﬁ%%ﬂﬁ?éi@ Qné’rﬂ%%{m?rﬁmﬂoﬁer will first poll the

managenent con :mlay reques at the t
' to the s m
o Heade Bt Lo 1 B B RENGlohind RS R bices
are SR SUIDNG, 1855 BN, RSk Shoren, BRuir. R aaieHBr biade fuusing less

the second blade to retain the average power

thap jts alinGated ppwer sehassisempaagement cantrellershdamslyarequest that the
giving 390 watts and requests the remaining 110 watts

blade rgturnt @ pastierk of dhe radlocatesit powentee thensystem pdlaer budget. For
service factor may be in the range of 1.1-1.35. Qher

exanpleata sesondblads thay ibe cbas@hRrRS A avstagendMB0o0 watts of its
controll er requesting power back. For exanple, the

allédAss 1500 WG BN €ABESIS! hBhad@eRE CBRIFLIS: Eﬁé\kso ttﬂg second

al l ocated power is causing nore power supplies t ©
: -t r r i c

oia08 b 3 i Breisle PR Bhuislipd oy SENRe E TR *&Elegamp'e,
] uest devices, spych as.blades 11, to | ower their
g'vwg\{\@&%‘éﬂ?soeggir‘éﬂge%té tﬁeﬁsmﬁm'ﬂﬂéf@ watts be grajfed kagk to the

supply may be turned off thereby increasing the
system Roweichudget: hbe rsenviraifagionpidye dutheorangesofppili 685. Other

[0021] Referring additionally to FIG 3 a flowhart
situsttions Ay nesokt! innfhel thassix anphagerhenth eoptrelterntequesting power

di sclosure for efficiently nanaging and allocating
bagloVikor example, thd chasdis onamayethemocsitrdliemnsalt Betsindihé that the

server systemdescribed in FIGS. 1 and 2. The process
alldtated B6WeP IOEAIBing hMbrB MRS SUPPIES IS BE o fRanthk actual draw of
the chassis requires which reduces efficiency. The chassis management
controller may request devices, such as blades 11, to lower their power

allocations to a point where at least one power supply may be turned off thereby

increasing the efficiency of the remaining activated power supplies.

[0021] Referring additionally to FIG. 3 a flowchart shows one non-limiting
examplé of the present disclosure for efficiently managing and allocating power
in an information handling system such as the server system described in FIGS.
1 and 2. The process has been broken into process sequences A-G. All

sequences A-G start in logic block 101. In sequence A, a device, such as server
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sequences A-G start in logic block 101. In sequence A,
a device, such as server 13 blade 11 may experience a
sudden i ncrease in throughput |oad requiring nore

power. |If the amobunt of power required is greater than

bladeet1 a8} Bxpetérde adiudriendincrldsaciat BrowriRit lodd @é@.]lirling more

managenent controller 37 on that particular blade

" - _ :
polltf 1 SHESh S8R (SRRERTDRA AR sty ey adste
' r ed to enc . _L.n sequenc .
al Qg Bt e sl B otuRuR® 92 el pauufd BISEE 51, wi
re%ue t for nore power, conpares the reguested power
request HDags|so MAnAYete PPBRRE" Badlrtallerate daersr poves to that
I f sufficient additional power is available from power
padigglar ibdadel 41 iim logie laskbl Qcand psaceed tougeiquencatB. Jowwequence B
is available, it is allocated to the device and the

chaddiocabadgpment contradleov e feamivdshehevesqldst afori hadree power,
power budget. The process is returned to start in

compgies Ithe CleqliBStedn poMei fos tivd Alldeatedh dp§Rn Npdvedd budget and
[0022] In sequence C, there is insufficient power

defeYire’bs %uﬁcié’rﬁt%ﬁﬁc?ﬂggr%i Zﬂcﬂ/verl ROhGailbRE kroé'ﬂ%gg@?%éﬁpﬁes 14 in

managenment contr I nterrogates ea
h . 11 t.a i S .
oo BRI e b AR SRR, CEHi B ano
b h device is | h th J tl
the FlGREIEA PAST, cTamaNadh T (e QfPra avalpti aarbiyaet. The
in logic block 113. As discussed previously, each

progess iscretaneddositant irelogic bleck 496 ansbawaitsiangtbee change in load.
consunmed by the device. If |ess power is being

06985 T el ¥ e o TR ol TRARET B4 L ke i
Iog@i%cgﬁs\g ’ %ﬁ,\ﬁlig rsnuasr1a8g\r,1\1%rnt ac!oln(t)r(c:)ﬂtteée O‘%'Z %ltesr?oggtlelsegaéhh%evice
such as the other blades 11 and data storage devices 13 to determine if the
actual measured power consumed by each device is less than the power
presently allocated to the device in the allocated power budget in logic block 113.
As discussed previously, each device may determine an average measured
power consumed by the device. If less power is being consumed by a device,
chassis management controller 12 evaluates in logic block 114, if the difference
in power consumed versus power aliocated, also called the excess power, will
satisfy the power request from logic block 102 without the need for activating an
additional power supply 14. If there is adequate power, without the need for

additional power supply activation, the power is requested from the device in
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satisfy the power request fromlogic block 102 w t hout
the need for activating an additional power supply
14. 1If there is adequate power, w thout the need for
addi ti onal power supply activation, the power is

logicc BIeRk! P15. le‘i’énpfo%rngrb&ﬁné@ to ]tﬁe chué*’ 'tfb"éét "1']159'0 Bck 130

power is returned to the power ichb

an%%ﬂe ks%%%gh?% r%ﬁ{mga‘ctﬁrcfueg?\uﬁﬂ?qo |5‘@?‘{98¢|{L:3]63t€) h&%’{r%me if this

| 'oc erm ne ion satis

I st. [0 n sequence D, both the case
acmg%thlﬁg:fﬁegpgkﬁée Qﬁ ces utilizing less power than
all ocated to themin logic block 113, and the case

[0023%" € |8'¢equBhéd DA both ftrﬁee E8SE Jhiefe mérecaﬁ‘é% YEViEES utilizing less
actual power is not sufficient, the logic deternines

po@{eocgg %%86‘{’(%d Hﬁ‘fﬁémﬁHW&%b%ﬁ‘o&rﬁsa d' tﬂelc%sbw@)@%' &ven with a

ere are power supplies avalla
. |red i n Lc .Dbl.oc
difbfiee sl V%%beaad%% 5 008 s e logitt egermines
.. _power paci t d |nl0|c bl ock 118 and the
it ol Borer melies e ARIAtls indoBiGgRIech ek I re are power
determine if this action satisfies the power request.
supplieshavaitahlesthays asatactivater], angequijednde logiovblockl dhg. The
path B as indicated. If the request is not satisfied
additiomal spoverscdpepity it @dsleduterthe dvesgihpowel @8pdeity budget in logic
sequence E, no additional power supplies are

bloak aH Bafidethe HeRUBABE retub RSt B¥buds 19916 fshié BIJRI 03 ) c%ﬂérmlne
121 and an alert/indication is sent toa nanagenent

1RO BV R SR sence
the,acti vat Les at

moﬁ? a qariign%th Bas mdnca?ed HP \{quer reSquLPe%k Is not satls?ied ipggnches back

to sequence C again.

[0024] In sequence E, no additional power supplies are available. The power
request is denied in logic block 121 and an alert/indication is sent to a
management console (not shown) in logic block 122. Sequences B, C, D, and E
are iteratively cycled in an attempt to maintain the activated power supplies at

optimum efficiency.

[0025] Sequences F and G are directed to events where power requirements
are significantly reduced by the removal or powering off of a device. Sequence F
detects when a device is removed or powered off in logic block 107. The power
allocated to such a device is added back to the system power budget. The logic

then determines if turning off a power supply would improve the overall power
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[ 0025] Sequences F and G are directed to events where
power requirenents are significantly reduced by the
renmoval or powering off of a device. Sequence F
detects when a device is renoved or powered off in
efficRgicy. i eedind off The FEWET supblyoRRURH dd® PiTBvd SR thf Sower
IS agded bacrié)to the system ggﬂ\)\l/er budget.ﬁ'»l‘tﬁe | ogi c P
efﬁHé?l@x fHef! the"§3térh ik YeRIrhdd %55 Sé?l}l Iﬁ’l@}(@%% )?})V&bi?(ic i’lﬁ"."l'f'!tdjrmng offa

I mprove the overall power IIurnlng
f rosubpRly woul d not. inprqve. overa
sudily Wl BBl CoiRBirtcl P s 1 IRGR R BO& ipBRHTD and the
| ogic block 112. 1f turning off a supply would .
POWRBEERACH: o1 (s egtivatad suPpYits remanEd 1M ThR A\able system
bl ock 110 and the power_capacity of the deactivated
poweh pHdgetsiny legis, blpckr bt Hie aystemaisi eetainedeta Stastvin logic block
budget in logic block 111. The systemis returned to
115and awaits| argitbehpawér requestind awai t s anot her power

request. [0026] In another enbodi nent, the present
i.scl gsure, my b nbodi ed as a , set. of instructions,
1003672 33 ApGHET <rBBadRIR 6 Riesethiriofis Mo Daambosisd as a
DVD, hard drive, flash nenory device, or any other
setQfiipsirestionsRmBl omreten ieadaiievmedium epmprsingiROM, RAM, CD,
when executed causes an information handling system
DVDp hagk anipe eflastt oyemeiyadeviem diriany athet eamputeraeadable medium,
i npl enent a nmethod of the present disclosure. For

noweXarawre ori unkmatvr, | thas twiiln eReQite@dtaRidls an GAfSIRIaEbN handling
readabl e nedi um contai ns a set of executable

syéﬁé?? :fé’rcékeﬂ'ﬂélet (A ﬁéﬁ&liﬁge9¥ﬂ§%h Pnﬁé)rirﬁﬁfénﬁ’éht a method of

andl'ing system1 perforns a ne or mehagi ng
eSSt oAU TP SR e AT rtbBal A smovier
reaFjiaé{]eqévrahre%itJirﬂ éorhfta%ga a% isg oP %)Qgcl;dtggles%grsgiolnse%ea%uvsr?e?n %xecuted
by information handling system 1 performs a method for managing the power in
information handling system 1. The method comprises executing a program such
that hardware and firmware in information handling system 1 executes a logic

sequence as illustrated in A-G as described above to manage the efficiency of

power supplies in information handling system 1.

[0027] While described above with reference to modules having onboard
processors, it is to be understood that the present disclosure encompasses
hardware implementations in dedicated circuitry, sensors, and/or firmware that
may be present on various chassis modules, such as disk storage modules, for

determining and/or controlling the power distribution on such modules.
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sequence as illustrated in A-G as descri bed above to
manage the efficiency of power supplies in

i nformati on handling system 1. [0027] Wil e described
above with reference to nodul es havi ng onboard

[0028PCeTHe Bbove Hesérbede sysen Skoadsértld With RESSER! to power
di scl osure enconpasses hardware inplenentations in

suﬁﬂi‘é‘scﬁ’é\ﬁﬁg AffiCiBhEy Yats SRS thé?'@iw qf i d;u intehaeE t:qglatthe present

be présent on varil ous C assi s no Suc

ra /ar,
d'sg'b*?{ffes%ﬁo SfodtibuetSysteftls vl %ovs%%@“aiv Ffcipney date of
eb Eh ﬁ?e above d scrlbe systen1|s descrlbed Wi th
pr 88‘5‘;5 he 8°}5(8\N:§PPP uﬁat?rs IR MeGAY iR dhe seVed sygtem such as
stored therein. Is intended that the present
in hassisqyanagement %Eﬁ?ﬂ%é@ systems wherein power supply
efficiency data of a predeterm ned power supply is

BT SRR BB BT 4 B
R34 B, BT B e Y040 Wliul Bl
iGN, And ABSHWONs {PaY BE: BAde et Wiliow! Frering from the

wi t hout de artln romthe scope of the disclosure.
SCOR@chrfg'P Fgosvﬁe GPm'B@yuﬁd@ﬁ%gsdmwatpOﬂﬁbateW%ples of
of this disclosure have been presented by way of
this disclosure: havesbeen prasentedrby suayoof.illustrafibas ang redtdimitation.
is: 1. A nethod of controlling power supplies in an
informati on handling system conprising; - neasuring
a power consunption of each of a plurality of
el ectrical devices
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in the information handling system and - adjusting a
nunber of operating power supplies based at least in
part on the neasured power consunption of each of the
plurality of electrical devices. 2. The nethod of

WHt & Shaikmediter ei n adj usting the nunber of operating
power supplies further conprises adjusting the nunber

of Rﬂ'ﬁétﬂoidr& &%Wlingf@éﬂéﬁg)qﬁigggg %’ﬂf\hfo‘?ﬂ\%q ofifhdriffing system,

operating power sup ope'r ate

proximate a point of optinmum operating efficiency for
eCQE}P'EH‘v%r supply. 3. The nethod of claim1l, wherein

the plurality of electrical devices conprises a _

pl UMSRBUEING A RAWSIFANSIENRIION ¢ff eankisof a plurality afeiemdrieal devices
claiml1l, wherein data related to a | oad and an

ef findhennfprroaition handlingsystepplandi s stored in a nenory
wherein the nmenory is chosen fromthe group

congdjsbiimg aohurdb8E BP bppeldlingsovevélipptieB i asednat [@ast in part on
menory in the chassis managenent controller. 5. The

et {id rfastiréd PolvdrUEsAIm SRR of Bt Sﬁltﬁé’!;ﬂgﬁgﬁ/ d%‘i“ electrical

average power consunption over a tinme perio
nulaé\m:é(' ng the average power consunption by a
service Tactor. 18 6. The nethod of claimb5, wherein
the_factg

2. bR RS TR Al Sk o of St pover
of él?pepliglse?l}r{riecralcomprises adjusting the number of operating power
supplies such that each of the operating power suppliés are loaded to
operate proximate a point of optimum operating efficiency for each power
supply.

3. The method of claim 1, wherein the plurality of electrical devices
comprises a plurality of network server blades.

4. The method of claim 1, wherein data related to a load and an efficiency of
the power supply is stored in a memory wherein the memory is chosen
from the group consisting of a memory in the power supply and a memory
in the chassis management controller.

5. The method of claim 1 further comprising calculating an average power

consumption over a time period and multiplying the average power

consumption by a service factor.
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6.

10.

11.

devices to grant an excess power back to a system

power budget. 8. The nethod of claim 3, further

conprising reducing a central processing unit clock

rate on at |east one of the plurality of network

SeryRé rbMdasoft faim el WhaRiPHRE 14461 EBpRSEdd Hifge 8f 1.1 to

An information handli'ng system conprising: -

pqugllty of electrical devices; - a plurality of

pomeT'suppIies el ectrically coupled to the plurality
el.ectri ower

- act 116 b oLl § Titosr EdpRrghb irdTenRFHa SHPe electrical

el ectrical devices to nmeasure a power consunption b%/
eacHeyees uorank ARI§XCESS pPWer Back ’“?; aisygtem @@Wef fygdge

set _of instructions stored in a nenory in the

i nf bhermpetbadeinelainn @, yshemcomnesingiredueingcatcentrpl peocessing
processor adjusts a nunber of operating power

supphit elckaatz oatatl leastt omen op éhie plunalith of metworkeseverdiades to
consunption of each of the plurality of electrical

devagfig anléverdigrdntcendmibhon handling system of claim
9, wherein the set of instructions is at |east

Cort Pt A e R o R syat om of

corpPIalty eledicd ficsioau bo. 10712, The o

i nformati on handling systemof claim1l wherein the

pi ua aluralitysif power supplies electrically coupled to the plurality of electrical
devices;

— an electrical power sensor acting cooperatively with each of the plurality of
electrical devices to measure a power consumption by each of the plurality
of electrical devices; and

— a set of instructions stored in a memory in the information handling system
that when executed by a processor adjusts a number of operating power
supplies based at least in part on the measured power consumption of
each of the plurality of electrical devices.

The information handling system of claim 9, wherein the set of instructions
is at least partially stored in a memory in a chassis management
controller.

The information handling system of claim 9, wherein the plurality of

electrical devices comprise a plurality of modules.
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12

13

14

15

16.

nodul es conprise server blades. 13. The information
handl i ng system of claim9, wherein each of the
plurality of power supplies has a power supply
controller conprising a processor coupled to a nenory

haviRg iaforRiatioh hBAANNLY isySlRen SEOEREt NErRherdiR that plurality of
| east partially controlling the operation of the

po%d%}é’grgﬁﬁgp% S%’thr bidgegat i on handling system of

cl al rein arelated to a |oad and an

16 Wl o BSgPE SR bl i VB BT s

povve{ su FIZ and a nenory in the chassis managenent

cond' BPWEF sthefiesrhas iapay SHBRIYHERMIG!lRE coprrisingyA processor
claim9, wherein the processor adjusts the nunber of
opeteupled tpaweemony paviag assetroftinstructions stoéredHberein for at least
operating power supplies are |oaded to operate

pr opantiatye camtrolphg theroperatiahiofithe pbivecsapgly. f or each

power supply. 16. A conputer readabl e nedi um

conTaeé hfaematios thapidliny asyeteth| 6F ¢lam rMaciviigtein HBRE AR to a

executed by an information handling systemperforma

et 3ad arff aﬁ%‘?ﬁ'éi?ﬁw BEtHPYEWer U0 I>I9§ stétebhR a memory chosen
i ng system i sing: - nmeasuring

i nformati on hand co

t] . eagh_o uraljty of
o) SR 4 G <BRistinal BE "arinsPhly T e lesersupply, and a
tem and - adjusting a n er of operatin ower
:ﬁg‘ﬁ?ﬂ’@gyﬂb%c‘ Susl?%l agﬁﬂﬁ??%ﬁﬁolﬁrﬁe rreasgrgd power

consunption of each of the plurality of electrical
.dev[keiformation handling system of claim 9, wherein the processor adjusts

the number of operating power supplies such that each of the operating
power supplies are loaded to operate proximate an optimum operating
efficiency for each power supply.
A computer readable medium containing a set of executable instructions
that when executed by an information handling system perform a method
of controlling power supplies in the information handling system,
comprising:

- measuring a power consumption of each of a plurality of electrical devices
in the information handling system; and

- adjusting a number of operating power supplies based at least in part on
the measured power consumption of each of the plurality of electrical

devices.
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20 17. The conputer readable nmedi um of claim16,
wherei n adjusting the nunber of operating power
supplies further conprises adjusting the nunber of
operating power supplies such that each of the

17.0PeTRé cBthpRYreadH bl rin@aiun@bﬁckﬁﬁ%qwh@réxﬁ%ro%sﬁtincg the number
proxi mate an optinmum operating efficiency for eacCh

0 : -

ol o RBRRY pdiier SHBpRaTRAtEr SaAASS dURAHG e number of
co [ fi re havin ta related to a, oad and .
o 1o il Pl BrlB Do ifaf'snh Bl Bir bRefatd Pader supplies
The co tgr readabl e nedi um of c¢laim 16, further
corflFi ISPHE o 0BEalei RigXImate AR PRITRURGIRATatBE Sifien @ for each
over a time period and nmultiplying the average power
corRUMPL SURPIHY a service factor. 20. The conputer
readabl e nedi um of claim 16, wherein the plurality of

18.el ethe iconipulle reasabie mpedismsofaclpinurid, iwherein sathwafkhe power
server bl ades. 21

supplies comprises firmware having data related to a load and efficiency

of the power supply stored therein.

19.  The computer readable medium of claim 16, further comprising calculating
an averagé power consumption over a time period and multiplying the
average power consumption by a service factor.

20. The computer readable medium of claim 16, wherein the plurality of

electrical devices comprises a plurality of network server blades.
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