APPARATUS AND METHODS FOR MANAGING POWER IN AN
INFORMATION HANDLING SYSTEM BACKGROUND Technical Field
[0001] This disclosure relates generally to apparatus and methods in the
field of information handling systems. Background Information [0002] As

the valp ARATEESPARD WIBFRIDIS NOSS IIANAEARS PAVIGERIN a0
businesses seek agdrORMNTIOROHANDIINGAISSIFEEMOrmation. One
option available is an information handling system (IHS). An information

handling system generally pro ms, stores, and/or
communicates information or%%@%gsr'%%rg S, personal, or other
Teﬁ#ﬁ?@zﬁ | GEpaareby allowing users to take advantage of the value of the

ormation. Because technology and information handling needs and
requirements vary between different users or applications, information
[00{Hdling Ripstipaiomy drieieargaegeatintpvAvaaiafosnsasormaiteatliedhe field
how the information is handled, how much information is processed,
of KreaatprhenlinAdSEIfd how quickly and efficiently the information
may be processed, stored, or communicated. The variations in

Balttgraiatipmishediigrsystems allow for information handling systems to be
general or configured for a specific user or specific use such as financial
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anw%ﬂ%?ngs\éegéegeek additional ways to process and store information. One
option available is an information handling system (IHS). An information
handling system generally processes, compiles, stores, and/or communicates
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 handied, how the information is handied, 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,



of hardware and software components that may be configured to process,
store, 1 and communicate information and may include one or more
computer systems, data storage systems, and networking system.
SUMMARY [0003] The following presents a general summary of several

arfSB8RimahibstiBrpRIGIR QFQ?HQ*)W%Q%@ HesieunipEsERFBa &fstems,

least some facets of the disclosure. This summary is not an extensive

da@g%ﬁﬂ%@gm&ﬁglg%rﬁe{p\j&m{g igteyided to identify key or critical

elements of the disclosure or to limit the scope of the claims. The

following summary merely prese ncepts of the disclosure in a
general form as a prelude to the %ﬁw/e%ﬁd description that follows.

[0004] In one aspect, a method of controlling power supplies in an
[00HIdtmatien fdivdingg pyesteniscampeisesaneasuriay achovesecansspgtionof the
of each of a plurality of electrical devices in the information handling
disgleure Therdeniioeprolidper Shsicpondsrsiasliog i©f adjesteidcsbazedegets of the
least in part on the measured power consumption of each of the plurality
digtlefatrichhigesitns140065D 1 andEe 8ipecyary iptoghition salnging. It is not
system comprises a plurality of electrical devices. A plurality of power
intssisir éaddaatifvidely @otiiical Rleneents it ef Erdaselrdevieddnithe scope
electrical power sensor acts cooperatively with each of the plurality of
of dieetfdaingeviths oIRBARArE HHBRRS EEHsINRIRSENy SRR QpRCcepts of the

_plurality of electrical devices. A set of instructions is , L
disclosure in a general form as a prelude to the more detailed description that

follows.

[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 handiing 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 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.



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. 2 [0006] In yet another aspect, a computer

[og@iab'@m ?igﬁbﬁ%}@%ﬁ&é% %ﬁ@%&w%@daﬁr@mmﬁmw@ﬁg a set of

uted by an information handling system performs a method of

ex%%?}o(!@grﬁ?r\ﬁfgﬁ&’f@@”% (HBR fermadienhadlingRysiem-nEling system

met comprises measuring a power consumption of each of a plurality

peRfSlRstricaldayieeHindbatiinng Ao dardipasysterthd NefBHAMRIChandling
operating power supplies is adjusted based at least in part on the
sydteasuTeRd RRWRECUHBININN picaaching theplwalibopkale@ical of each of a
devices. 3 BRIEF DESCRIPTION OF THE DRAWINGS [0007] For
pldeimijes undersiandingoelsthe ihestradivaaobotimenis, spdesencashauldber of
be made to the following detailed description, taken in conjunction with
opBeafegopvRstY B\ghawing sadiustais hbikesaleméents havebeeorgitren fikeasured
numerals, wherein: FIG. 1 is a schematic diagram depicting a non-limiting
p@Mempiesvihastionfofreatibrohéns ng siistemetecinicd dedbserk server;
FIG. 2 is a block diagram depicting a non-limiting example of functional
components of one embodiment of the information handling system of
FIG.1; and FIG. 3 is a flow chart depicting a non-limiting example of a
method of



managing power efficiency in a redundant power supply configuration in
an information handling system. 4 DETAILED DESCRIPTION [0008] For
purposes of this disclosure, an information handling system may include
any instrumentality or aggregate of instrumentalities operable to compute,

cl_assify, IOFOC_GS%FQW@S'DES@P@WP@W'@FGHQEQERWW@’ store,
display, manifest, detect, record, reproduce, handle, or utilize any form of

f ti tellj data. for b tifi l, th
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random 58 emory S%ﬁA,\VI) one or more processing resources 3

cessing unit (CPU) or hardware or software control logic,
nu%? ?ﬂ(fg%ﬁéf% ler types of nonvolatile memory. Additional components

of the information handling system may include one or more disk drives,
one or e hadwoRehoRMS 6 asmuARRIGHRShWA RBMIANESXEEaPiE Of an
well as various input and output (I/O) devices, such as a keyboard, a

infRivuakomAaRARBE S YHSIAS UFH @ TrionPMRSK $RIMBling system may also
include one or more communication buses operable to transmit

commurpgations heiweriker ¥aligus ibardveare companeaia e Yr functional
Electronic equipment requires a source of electrical power. Input

components of one embodiment of the information handling system of FIG.1; and

FIG. 3 is a flow chart depicting a non-limiting example of a method of
managing power efficiency in a redundant power supply configuration in an

information handling system.



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 supplie%@ﬁxlgggﬁ%%ﬁ‘ ol continuous operation

even with the failure of one or more power supplies. [0010] The efficiency

of power supplies commonly used in server applications changes as a
[OfifHdtion optHeuspasent Of Posveissippiiesl, thriestatiniefRepding syséem may
~ the maximum rated working load of the power supply. When a power
inglusisly a8ihotnGieimaiiedtor PearIB RRRiMuAt eitiBHBeEliRashRprable to

ener%y, and is_less cost efficient to operate. Cost of power may become a
cogrgeiRorlBRSHyarPOpERSAPS At F6FelEh EaliprrertrigingiaiusiiHy store,

operation of power supplies at less than there peak efficiency may resu‘jt
digplaycitBAAI REht JEHSTatbTFRlithil SRR K|S e thiliffusE e form of
. eliminated. [0011] Referring tQ FIG, 1, in a non-limiting example, an
InfRrgAQLN E%\ ][Hdﬁﬁcﬁys m %nff?durQHSé@ea?ﬁet\?\%%Q@veP%@%m Ry other
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server system, may be gne or more_information handling systems that
PERRIELS IRHEL & ALY Mo RRATER ARG Sy SR, Aeb e Y other
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price. The information handling system may include random access memory
(RAM), one or more processing resources such as a central processing unit
(CPU) or hardware or software control logic, ROM, and/or other types of
nonvolatile 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/0)
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



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

USEA AR AARHEH TRHEIR SPRRTtANSENRT Miludhadaikin RERIR, Phdy)YE Power

an information handling system 6 that is built on a card that plugs into a
S¥R'7®a chassis 10. For example, chassis 10 may comprise humerous
vertical slots having multiple server blades 11 plugged into the illustrated
[00d6] Altdimatfidjectnssisdenaymxtiesccvertivally @sebnmagdraee applications
horizontal slots (not shown) into which blades may be inserted. A blade
cloangers asay ravide cihibesemased sdoroaepewepliedolivith hesteffirigney at or
disk storage, various interconnects and management that are shared by
neach e ReXInsEivépisd ey Hingriagb e tiisned shodital ifermaatower supply
_handling systems. A combination of server blades may also be _
IScHRSiERREAUAY ifloPMAGEH BaRtMESYEIEMIC[B0TY] thasdestiompiergy, and is
contain a backplane 15 with buses and/or communication lines _
lepterOshiRitaig iHe SBRsatrtHeeatrfIPaNBiBIMARSRYER Inaragdagian of an
controller 12 may be plugged into the rack for managing and monitoring ,
ORFEFHIY LSNP HRE BRdREEPtoUIRHS RmaiGermBRf aliamifgReer supplies
alerts, receiving management directives, and/or for performing other
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also
the electronic system that must be eliminated.

[0011]  Referring to FIG. 1, in a non-limiting example, an information handling
system 1 configured as a network server system is shown in a configuration
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 handiing
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



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 (1/0O) blades (not shown) for
optical or other types of I/O, etc. Multiple chassis 10 may be configured in
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understanding that each blade 11 is similar. Power from a
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21. Power from utility power grid 20 may comprise AC power, DC power,
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system 21 converts the grid power to at least one appropriate DC voltage

didROstepfliesdhs RRCmereiiaRAc hatthearrIB SaMBanents sifired by each
example, server blades 11 and chassis management controller 12 via

bRewerduiget2 pisrishown, angluraitycfreaieessuppiesidd meyration handling
connected in parallel. Power supplies 14 may be intelligent power

systeplies/cenmbisintion psfveersapblidentitdiea ko hayiognsiderds andrdormation
processor 52 coupled to a memory 53 having data and instructions stored
hihretigig fystamtrolling the operation of power supply 14. In one
embodiment, power supply controller 15 may contain firmware having
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communication lines interconnecting the slots in the rack. In addition, a chassis
management controller 12 may be plugged into the rack for managing and
monitoring the resources within the chassis, providing management 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 storagve devices 13 containing hard
disk drives, input/output (I/O) 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



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

fuRRbris 16 - QB> B Manaaemert IRIELReE P RAIVENeHT Bade 11 is

Intended that any suitable public or proprietary interface, now known or

siﬂﬂgﬁlmwmﬁw@tmﬁtﬁ%@%@ g S suLatia conkal tiuneinasAtdwer supply

efficiency data may be used. [0014] Power from power bus 22 passes

sUBIHIBRONVETEERER TRNPRBRG Mlrdegkkiand isspripsiRd o RCHFer, DC

regulator 31. Power sensor 30 measures the actual consumed power on

pash bladechinfindtnialiiapoysneensed may sohenisesk byilkePeupply sub-

appreciated by one skilled in the art that each blade 11 may be used to

syRteaess dibeentpraecgaaspuweanpligations feams apehapiheicbiddeditads and
such a case, each blade 11 may consume a different amount of power.

sUpigialstivelaned povle poweckhaststimpimibieasunigmesniiaredranamities erver
blade management controller 37 for use in controlling power allocated to

bledeb bladrdlthassite staibagdedmivc{(OASIHE dch \dawewblabes122may shown, a
comprise at least one CPU 34. Any suitable CPU may be used with the

plprayndimeamtiosurpdas émiposyntent;onokitied @PbksdiemBypberresigdids 14
on blade 11. Any number of CPU's 34 may be present on blade 11.
mEQotéiNeliigenyt 3®waesideitescoaubriviade Jdoswsd mapp yecondiatizer 15 having
circuits and a processor 52 coupled to a memory 53 having data and instructions
stored therein for controliing the operation of power supply 14. In one
embodiment, power supply controller 15 may contain firmware having control
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
lnterface," 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



communication with processors 34 resident on the same 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

dbedenlih oikiRdg blelRRLd] R BRNBASMANY SAMRICLER 488198 hay be
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on blade 11. Blade managemént controller 37 comprises circuits and

uliewareriveeanimitingihsonanagemantphine fivnctinns ol s Hlads bjade 11.

including a throttle circuit 44 for controlling processor operating speed. In

Imdsliianaopheay ddalatieopsen MARAEIBRBISLON RS HIrAIBUIRE Y58 ower.

of programmed instructions including power algorithm 35. Also,

Signaia eicatidnd eteepviecblaserabaties AeUeeonSHRD A8 A118S8iISo blade

management controller 12 is controlled by blade management interface

nE$)dgatenamagestiens Totroden3 ¢ oises VB bMIOsIlBERERI R Bach blade 11
monitor the power consumed and to indicate when additional power

astisrsdrived dqlested. For example, power consumption on a blade may
be continually monitored using power sensor 30 to determine an average
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maximum power consumption may etermined over
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contain a throttle circuit 44 that may be used to throttle

oPlowespansy Usagedidrdesingdhe GRY cloak Rignfeer o@PIRIE: 34 [may be

consider the case where a blade detects an increase In usage that wou
pESsEE PAVIRE®MUMption to exceed the allocated power, with service

[0016] Memory 33 is resident on each blade 11 and may be in data
communication with processors 34 resident on the same 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 betweén the blade and other devices,
such as a chassis management controlier 12 is controlled by blade management

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



factor. If the additional power is not available, allowing the blade to accept
the higher usage may cause an over-current condition that may shut
down a power supply. Such an occurrence may cascade through the
system causing a catastrophic shutdown of the present system, and

nagtdigoniat Sysisncardheetvata Risknndhe %dﬁgipaahlﬁ’i%ﬂam&%iak%%uxd be

this occurrence, throttle circuit 44 immediately reduces the CPU cloc
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controller 37, in turn, may request additional power from the chassis

mositagemesinggredeséastraiittonripeweeisravaiabin hewriosatdmption
power is increased for the device and the clock rate may be returned to
oitsrropTiedé teatuin edhiassisnieamalg érite matortiplle sk rampriseseeiceistimption
47, CPU 46, and memory 45 containing instructions for managing
mapyerhortigteominsdf twevativusenipemeitechstalteddh cBissis Hanagement
including but not limited to; server blades 11, power supplies 14, storage
CorRNRies £, Ry afifraaniedtichdietileairehé ddatisié ttagnokotheerd to throttle
information handling systems. 10 In one example, instructions in memory
bagknfel) Vet lfetacdidensinewenuiamade, byoragueinthdhe GBSt tolos rate. For
allocated system power budget 41 and modify the power allocated to
SYRAMBR Riskiendbedcaseny ieseuRtibldodeirsimiamdnoiarsss stovedge that
in memory 45 will be discussed below. [0018] In operation, the electrical .
WKl PRYGRIrBAWS o FePE IRl QY stene xdesetiberl aliecaiedriRewripatiingervice
on th(relrﬁvolume of computational and transactional tasks handled by the

faé&;g{e .ﬂ?ﬂeaHQWQP%é%Pm%S/ 510V Ayalpkigealiowing the blade fo accept the

higher usage may cause an over-current condition that may shut down a power
supply. Such an occurrence may cascade through the system causing a
catastrophic shutdown of the present system, and additional systems as they try
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 installed 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.

10



of day. For example, a server handling brokerage transactions may see
substantially more usage and require more power during the business

day, but be lightly loaded at other times. It is possible to provide power as
required and to maintain the providing power supplies at, or near their
|GHETHALAREraY ficlengies, Fﬁt Q&I’J Il of the components
lgl:sociated w‘iéthqﬁ?gggﬁ\éerg Z@Steerﬁ % ﬁ ngw?ﬁcg%c')\\}/%?%\gﬁsfr%"t?cgr{gsHleSt 40,
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theSrated power consumption of the va?ifcé)us C mponentge?ze?he sys emoA Y
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than that actually consumed during average loading of the server system.

indtig aresadied, IPaWSHBERSYRMEY §RREREAE pLyiges information
regarding the actual power consumed on each blade 11 to blade

t controller 37 on each blade 11 as discussed previously.
[g@ﬁgfnqﬁ]go (e:ér)ﬁae'n?rbo %Ilgllei?fﬂc? trBf'He FeiiEQideaftheiBtRatlitopystem

' blade.11 based on the power allocation from chassis .
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factor such that the adjusted working power number i anthe initia

blIRgaipR ARt csnnie (e HiLeoeshle W PRvide power as required and to

maintain the providing power supplies at, or near their maximum operating

y, but

efficiencies. Substantially all of the components associated with the server
system 1 have known power consumptions. In order to operate 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

11



initially granted 500 watts by the chassis management controller 12. The
blade management controller may multiply the allocated power by a
safety factor, 0.9 for example, using 450 watts as the nominal blade
working power figure and providing a 50 watt safety margin. The safety

do6vR! BRYFAIEE 4 YB-LotruhBR SRR MBLIR Qe A PONEr - power
xceeding a

buffer to help eliminate power surges from ocated power
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the actual power consumption detected exceeds the 4 atts, then the

ill i diately throttle back and request additional power from
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I dto blade 11. Th t of power requested, for example an
bgéag ﬁ?\aft%%gi‘f%E‘ﬁf}b%ya%%%%ﬁ‘?tﬁ%ﬁ ﬁvavﬁ‘tﬁ?w Al iedshustethigorking power
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example, blade 11 reque nal power from "chassis’manage
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allocated power budget without turning on additional power P
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efficient operating point. assis manag
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the blades
exceeding allocated power before remedial actions can be initiated. During

operation, for example, if the actual power consumption detected exceeds thé
450 watts, then the blade will immediately throttle back and request additional
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

12



are consuming less than their allocated power. If a particular blade is
using less than its allocated power, chassis management controller 12
may request that the blade return a portion of the allocated power to the
system power budget. For example, a second blade may be consuming

sapeeragRRl RPWRHR Pifs é\ug%gdIéggﬁgéaéé%ggea’fﬁ%iﬁ%ivsver sugplies to a

management controller allows the second r e averag
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and requests the remaining 110 watts be grant
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situations may result in the chassis management controller requesting
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determine that the allocated power is causing more power supplies to be

tremtharatie steitigavayy of sthaschresig Epauiresomhisierefy fEGIRADYthat the

The chassis management controller may request devices, such as blades

bletietoddurer theprtiower§ dllocalionsdd ppait wheie ayitast PBOBPWAkget. For
supply may be turned off thereby increasing the efficiency of the

eramaiing setivated ipedersapptiescf002thRgfemingedditonallydo migts3 of its
a flowchart shows one non-limiting example of the present disclosure for
adgratasthbRRdnaaity arfdallobasisiy poarageraernfoontaiter halwliagthe second
system such as the server system described in FIGS. 1 and 2. The
biside dayaiainbbunaieiegs inawprovestnegliencesshvie Alictaydehdes example,
A-G start in logic block 101. In sequence A, a device, such as server .13
IMEge3E0 M@} e xpedisaas estuthreidntaétisg ih tAroadispoe Igashtequivingy to the
more
system power budget. The service factor may be in the range of 1.1-1.35. Other
situations may result in the chassis management controller requesting power
back. For example, the chassis management controlier may determine that the
allocated power is causing more power supplies to be on than the 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-iimiting
example 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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power. If the amount of power required is greater than the safety factor
adjusted allocated power, blade management controller 37 on that
particular blade 11, will request chassis management controller 12 to
allocate more power to that particular blade 11 in logic block 102 and

brgeced FALaupBER RBd hSaauacs R rehassis {HF’&?&{?U?%&S’EQ%U%W more

12 receives the request for more power, compares the requested power

peWbe #llpraiaa syt RS BHdaseRd deiRINeS il SWIRIBNtactor acfjjusted

additional power is available from power supplies 14 in logic block 103. 1

adioffisientionee! isaaaiinitagbisaliosairib iRty deviraansina Aocied 1 wil

power is removed from the overall available power budget. The process

régjLetsimelthiss Riarhih ngieelackc SR amst aveaite apRRarChaRes IRJORYG: to that
[0022] In sequence C, there is insufficient power available as determined

partiogier Hzrel 08 iClogssisiocanue aenrosssties L2 dieroaiemneatfiience B
device such as the other blades 11 and data storage devices 13 to
cetsimimedftigeracnialcnesiiced fwercetrisunies by gastt deyicerisiessower,
than the power presently allocated to the device in the allocated power
cougERh lbgicsloekrsiad. paweistassbed miviatsty, satbrdepiogenayudget and
determine an average measured power consumed by the device. If less
detstierine pdingpEirisnhrdrbional aviveercisaseislatda dupmentveantopetid? 14 in
evaluates in logic block 114, if the difference in power consumed versus
lagigvelogitod b d, B Ticinat pewekie vpialde, wills stisfgtek tootherdevice and
request from logic block 102 without the need for activating an additional
thiplpeaissyPoavar tiserenonadqiiare fbaaveiatcaraliehieauiver budget. The

additional power supply activation, the power is requested from the device
pjpcess is returned to start in logic block 106 and awaits another change in load.

[0022] In sequence C, there is insufficient power available as determined in
logic block 103. Chassis management controller 12 interrogates each device
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 allocated, 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

14



14 logic block 115. The power is returned to the power budget in logic
block 130 and the sequence returned through 131 to logic block 103 to
determine if this action satisfies the power request. [0023] In sequence D,
both the case where there are no devices utilizing less power than

| 'f_‘FCS*Fc‘?&tF? %e"?hi%e! 8&9&'%%&}%@ \S‘H%ht%gaggvs\‘%gi rle;fé’ee[ﬁg\"l’gggfc block 130

erence in alloca versus actual poweris n

a%tefﬁé‘igsaugr?c%di.%‘%Uﬁrﬂé’é)‘%?J%?g@p t'%'ﬁ e l%cllc’;éf‘é'ab%e%kn Jodig b'ige%g?%ﬁu?ﬁéf if this

0
there are power supplies aval ey are vated, as requ

2086 Rlogldd {d Bgm%qq'ﬁgigﬂ@égower capacity is added to the overall

power capacity budget in logic block 118 and the sequence returned

through 119 to logic block 103 to determine if this action satisfies the
[P0%Ar reljussauente ieq e ithsatRnedysessthiene Rodeyiersngtiatng less
B as indicated. If the request is not satisfied it branches back to sequence
PEVai A G2AF MESLIREIR I 108 5dettnAll BoRBf S sRse aMseipaRuBeWIth @
The power request is denied in logic block 121 and an alert/indication is
S Tl HHECO R B RLESHERHS DG BRAR 1SS 0g1 determines
Seguences B, C. D, and E are iteratively cycled in an attempt to maintain
'ftsﬁﬁé]%{gﬁ&g?e%f) Bvoe\klesruﬁ? 5ife8 4t %’&iﬁ’&ﬁ% KrleRiGcY B s db ifsiceare power

are directed to events where pqwer requirements are significantl

Sraegﬁd'ggd %‘ﬂﬂ@%r&o% c?rr%o%%‘r\l/ égoaf o%_sa t &H&&.‘%éa@%ﬁfs Ig@q%éieét /. The
aWHﬁBr?aPSX{ﬁ&'%éE%%@e?’soécPaoe"&e{g hoéfé%? 'xcp%%%kr %%élf%{? g{?g\é%rt in logic
block 118 and the sequence returned through 119 to logic block 103 to determine
if this action satisfies the power request. If the request is satisfied, the sequence

moves along path B as indicated. If the request is not satisfied it branches 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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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 15 efficiency. If turning off the power supply would not
improve overall power efficiency, then the system is returned to Start in

etRGHERYPCHr L anlh G raiP aiosf o%pg/d’ﬁBWd\l;Befgvﬁo%ﬁﬁfg%’ee icﬁlueortglg power

is turned off in logic block 110 and the power capacity o activate

oFIHRRAEYS fRERoNRISTRMB thesanaiiahle S8 ﬁ’ﬁ%ﬁa@%‘? ‘W.gi?t‘a'%‘%heg offa

111. The system is returned to Start in logic block 112 and awalits anoth

sDEMIERTeadantpldNRel nsanaihes *uRoYinmantiibe mereé%ﬁé%ieéw "H1HMd the

be embodied as a set of instructions on a computer readable medium

pEARPESIELROM Al dhy akMDs BB Y KiYEISGHEUMRIRPIRESNSRa e system

any other computer readable medium, now known or unknown, that when

peweruiadgattiseibgit infosmation Mardiyetemsis Mefom xR B ARf AIMSgR block
handling system 1, to implement a method of the present disclosure. For

1 éXamglewinito ren ihinstr attwecemdapaigient a computer readable medium
contains a set of executable instructions that when executed by

IR R R AR DR dE O A RARAO A BRGHED s o

in informati ing system 1 e COMpIrises exec

sOrR@TATSHEDN thEh %Wﬁt@?qggggggﬂg{@gg@%@ﬁ(}g@ﬁ%, co,

1 executes a logic sequence as i Cri

DYBNAGRIHE RIRN0, Rl RAY Seship s A RHKALOM BANAIG SYBIE Thedium,
. [0027] While described above with reference to modules having

nOWORAEUN or unknown, that when executed causes an information handling
system, for example information hahdling system 1, to implement a method of
the present disclosure. For example, in one illustrative embodiment a computer
readable medium contains a set of executable instructions that when executed
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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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

isigbutiop on spch modules. 1 EQO 8] The above described system is
[gg%g ibegﬁvr\’n harégblgct% t%sﬁgs\?veecf Mﬁ%ﬁ f?a\f%gc’@fﬁégnwtﬁa@%‘?@@dto power
i ﬁgé I|11' intended that the present disclosure also .epncompass :
Ss.y tems Wéﬁl(ile'? irll23 %@éj\?ea ugng e??%fgﬁcit/%gé?é”of lz? '‘Br gf}gﬁﬂnﬁybémrpresent
SUIBY IS st dhing éggr%' %ﬁi r stem such as in ghassis
management cont(r:o@r?lz. (}}(% f?lll}é%gs'r}ﬁoﬁs? \é/r%rbgléﬁ)r%!é(n%%hh%%%’egﬁta of a

pPEQME RRALE SRS s YBHOYS Q@Qﬁt?ﬁegﬂgrim@ iteUti%rr]&errng}//s?gm such as

made thereto without departing from the scope o Isclosure.

5,A§§g§@i;gg+ya,i{ai§é%ggtlg@ﬁpép%9q g]at the examples of this disclosure

have been presented by way of illustrations and not limitation. 17

LP; What is claimed is: 1. A method of controlling power supplies in
[%% orm\QXr\éE} NAS R XA B HRTRgRe PReslRoAPA P sleseribed, various

cogliﬁl#%g)tion orr{ﬁ?ach of a plurality of electrical devices in the information
ndHi

M WA SHRTERIRRS JRrMIRF I AN ek evithe Wotanastiag from the

a
lurality of netwark server blades; . .
s@ope of e Ges osure. %\ccor indly, it is to be understood that the examples of

this disclosure have been presented by way of illustrations and not limitation.
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- 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; and - reducing a central processing unit clock rate on at leastone
of the plurality of network server blades to avoid an over-current MCSLLP
condition. 2. The method of claim 1, wherein adjusting the number of

operating power supplies further comprises adjusting the number of

\bpetat gprowdrissupplies such that each of the operating power supplies

are loaded to operate proximate a point of optimum operating efficiency _

for eadh poeibodsuphlgodirthiegneoeofsiabhas vimessin infeamativad fendling
a load and an efficiency of the power supply is stored in a memory

aybEmincbe pasmgry is chosen from the group consisting of a memory in

the power supply and a memory in the chassis management controller. 4.

The mebasuoingaim pdwehesamupnidiag calceatimgainavelikigétpoafeelectrical

consumption over a time period and multiplying the average power _

consungtioashyira $eevitddeorsion shaasing systeme, nveisseinf tiginplyrality of
wherein the factor comprises a range of 1.1 to 1.3. 6. The method of

claim ®jdattieal cavipasingmaisestiagbaalityoheetwork server blades;

~ 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; and

—~ reducing a central processing unit clock rate on at least one of the
plurality of network server blades to avoid an over-current condition.

2. The method of claim 1, wherein adjusting the number of operating power
supplies further comprises adjusting the number of operating power
supplies such that each of the operating power supplies are loaded to
operate proximate a point of optimum operating efficiency for each power
supply.

3. 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.

4. 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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electrical devices to grant an excess power back to a system power

budget. 7. An information handling system, comprising: - a plurality of MCSLLP
electrical devices, wherein the plurality of electrical devices comprises a
plurality of network server blades; - a plurality of power supplies

electrically coupled to the plurality of electrical devices; - an electrical

power sensor acting cooperatively with each of the plurality of electrical
sleviceTlie medisoce af phairer 4ondremgitiotheyfaeton obthpripheaitiaofe of 1.1 to
electrical devices; and - a set of instructions stored in a memory in the
informdt®n handling system that when executed by a processor adjusts a
number of operating power supplies based at least in part on the

#neasLfée powtnodomsuniation bf datheof trnpnisiity obaleestiogl each of the
devices, wherein a central processing unit clock rate on at least one of

the plusidityricBIndavimdksséovardtdas iereehicatbiseivbirintoversystemt power
condition. 8. The information handling system of claim 7, wherein the set

of instouctgeis is at least partially stored in a memory in a chassis

management controller. 19 MCSLLP 9. The information handling system

Bf clairA? jvfbisreitiosaloanstittg syatamy comprising:

a plurality of electrical devices, wherein the plurality of electrical devices
comprises a plurality of network server blades;

— a plurality of 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, wherein a
central processing unit clock rate on at least one of the plurality of
network server blades is reduced to avoid an over-current condition.

8. The information handling system of claim 7, wherein the set of
instructions is at least partially stored in a memory in a chassis

management controller.
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of power supplies has a power supply controller comprising a processor
coupled to a memory having a set of instructions stored therein for at MCSLLP
least partially controlling the operation of the power supply. 10. The

information handling system of claim 9, wherein data related to a load

and an efficiency of the power supply is stored in a memory chosen from

the group consisting of: a memory in the power supply, and a memory in

¢he chassisimanegtonemacditipbystéd Thelanformatioerdndéing sfstenplurality
of claim 7, wherein the processor adjusts the number of operating power
supplies poetethst eplidsdfdsea quevatirsy polyerosu pplerscane posdayl 2oprocessor
operate proximate an optimum operating efficiency for each power
supplycd@pldddnputaeneadablavingdaiset aftanstigcises ostored utzdiein for at
instructions that when executed by an information handling system

perforreasietnialyot cotrotitig d oo rstipplietiretherdosuatibh

handling system, comprising: - measuring a power consumption of each

b a pldradityndd etettdoahateliogssystiesirddrotaitiorPhavittirgins giitarelated to a

wherein the plurality of electrical devices comprises a plurality of network

server bladiesid anljefirigray aitier pbwpesitpr)pssipsppieshaseerachosen
least in part on the measured power consumption of each of the plurality

of elecfriaral thevigesymmebagisting of: a memory in the power supply, and a
memory in the chassis management controller.

11.  The information handling system of claim 7, 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.

12. 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, wherein the plurality of
electrical devices comprises a plurality of network server blades;

— 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; and

20



MCSL.LIP - reducing a central processing unit clock rate on at least one
of the plurality of network server blades to avoid an over-current condition.
13. The computer readable medium of claim 12, wherein adjusting the
number of operating power supplies further comprises adjusting the
number of operating power supplies such that each of the operating
power supplies are loaded to operate proximate an optimum operating
efficiepsyeingaeh gantesispaidgsihgl baicakeraeadabletmestnomé of the
claim 12, wherein each of the power supplies comprises firmware having
data relrieditp of inagvand sifizientydes teavoiasuvaly ctoreat thermelition.
15. The computer readable medium of claim 12, further comprising
Ta@lculating aorapetagerpadaslconseuiyptiondyaiatine peviedeindadjusting the
multiplying the average power consumption by a service factor. 21

number of operating power supplies further comprises adjusting the

MCSLLP

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.

14.  The computer readable medium of claim 12, wherein each of the power
supplies comprises firmware having data related to a load and efficiency
of the power supply stored therein.

15.  The computer readable medium of claim 12, 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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