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use of i nf or madNF@RMATIONHANDLINGSMSTEMSi vi dual s
and busi nesses seek additional ways to process and
store information. One option available to users is
i nformation handling systems. An information handling
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g systens allow for information

handllng systens to be general or configured for a
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fon5|derably in their performance capabilities ove
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“hand1&®. rH?Mﬁth@YﬁBrrﬁJ{ﬁm is l]randled, how much information is processed, stored, or
communicatgd, and how quickly and efficiently the information may be procéssed, stored, or ‘
communicated. The variations in information handling systems allow for infortation
handling systems to be general or configured for a specific user or speciﬁb use such as

- financial transaction processing, airline reservatlons enterprise data storage, or global
communications. In addition, 1nformat10n handling systems may include a varlety of
hardware and software components that may be configured to process, store, and
communicate information and may include one or mofe computer systems, data storage

systems, and networking systems.

Information handling systems have improved considerably in their performance

capabilities over the past several years and are likely to continue to imprdve over the
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foreseeabl e future. For instance, processing el enent
desi gns have gained in processing speeds through
advances in technol ogy that have packed high I evels of
performance. with greater densities. One difficulty
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handllng systenB mhere t he power consuned changes as

i nf Lin stens are added or replaced
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i ncl ude various ways of managi ng power

fluckptigaseinghe useyqfiavaildble pasyenbe othep reseuses, Bgclmmaolmg resources.

{. { | . _batt .
Inf QAR Re Mo PR Gl S ey e Bt pover

: malﬁgﬁmerrtstmmlb/ refates e sglating poWar €bndindtish WHiRSopettiHip |oﬁ){§terna1

fans often include reduced.power

[
battgré/ryg ﬁgls(!f gﬁt the hattery dges nqt disgharge foosrg@gb[ iipa instance, processors,

| harcp@ugé i VeRGp1h Y andRAUGRLLRO YR, HERFY P@ahb&ﬂ%bwe%&&u&g;‘ﬁﬁﬁ modes

genent systens typically relate to oper at |
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on apankernal power source and are disabled when that information handling system operates

with external power.

SUMMARY OF THE INVENTION

Therefore aneed has arisen for a system and method which prov1des power

: management for plural information handlmg systems
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SUMVMARY OF THE | NVENTI ON Therefore a need has arisen
for a system and nethod whi ch provi des power
managenent for plural information handling systens. -2
In accordance with the present invention, a system and
met hod are provided which substantially reduce the

di sadvant ages and probl ens associ ated with previous
nmet hods and systens for nanagi ng power consunption by

i nf orAatdcrdarnta Rdth the preayftievati oA St AOARIUARhb® Bre provided
across gpural i nformati on handlln Ystens is co ared
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server of a rack of serve one oca manageie
theplurad infermationi hyndlingisystens withinoveilehlegmpevee nésource constraints.
controller. The conmon nanagenent controll er

i Nt rces ta st.a n av il abl e
o oM 3pEiROHR. o ISt PSSR AP B! s Ao Riafd Wil Fach
ipfovatictdmdling sytend YerV&reofiathel dfetvers, mthdiderlgcal fanh&Ment
servers. .The comon managenent controller nonitors

cppRIfer devignitest apmeasymon ranagemangaentisilen ahlo ¢ammoy stapagement
ORI HANGing A %Wé? re {)l%%ég fagltqutn?gg\;a?ltabl%q)%]w%{ ﬁegglgrg%e?nd a

nore 1 n ornatl han femsarvars
pownswnsumpnomtabheldmng lpeweﬂmshmbh@ potrrinfoedatidrCRmdling
For |nstanﬁﬁi | ocal nana%enent controller

SYUYBSFFEd ViCCRMMEN MARASEMER ORtrAtEIdNeRitprs pewerrogamption by

theSiftiflatioh AarkB sy4tbm sE%rs%H‘EHPOrE@r}@gﬁ&F@BReratl ops. of ope or
controll er deni es”approval to start-up |

mire irfermeationrhandleemdyistgar qumsvﬁehe pa¥ertchaswizion exgeeds the
a§8[a‘6Fer poWertrQs%upcegsﬁ O 18t%tgéca aﬁaﬁpﬁ%&he‘%&{:t r1ro[l]§E gssociated with

1 On servers exc

ap tm!ﬂemaiﬁinl haadkg §yateny §eﬁvﬁfrec§\le|sts Ky Eb\%ﬁ’ﬁup, ThecoAABR fhanagement
managenent controll er provides the maxi num al | owabl e
C%t%g I dgRies ApEOYR P stgt g theypddigias ofithetaaximum m@gured power

om%gﬁﬁﬁé‘ §erﬁé}QF a}%r@_{en"fl{b(?al TR %\%? of {h%ro'&)el%ﬂog Lerv 08 e6%4s the

system | rranagerre control
rrwnﬁurg uotal mck pdweedblwemdrfonmsalﬁ A isyemsOTke édhadhoh afnagement
maxi.oum conf i ureanOMEf | ess than the maxi mum
cglFtrcH Broyides, ihig maxi lowable power that the new system may consume to
its local management controller and approves start-up of the new system if the local
management controller can configure a reduced power consumption mode that has a

maximum configured power of less than the maximum allowable power.

Accordingly, in a first aspect, the invention provides a system for managing
power consumption across plural information handling systems, the system comprising:
a local management controller associated with each of the information handling
systems, each local management controller having power consumption information for
its associated information handling system and operable to selectively enforce one or
more throttled power consumption modes at its associated information handling system;
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Accordingly, in a first aspect, the invention provides
a system for managi ng power consunption across plura
i nformati on handling systens, the system conpri sing:

a | ocal managenent controller associated with each of
the information handling systens, each |oca
managenent control | er having power consunption
information for its associated information handling

afy Stcﬁﬂi\nﬂﬂﬂnﬁm%(eﬂl@hﬁc&ﬁ'oﬁ&l iffekfa¥& Witk BAI16&1 %h%a@ément
nore throttl ower consunption nodes at iIts
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power
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t
R B ) P b S B TAIB AR handling systoms

withinthe aynilahde powerfresamatason handl i ng systens to
mai nt ai n povver consurrptl on of the pI ural informtion
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|Lur al ormat 1 on handling systens, t he met hod
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toring t total power

detefroimineg thetarhiafitiatign hysilmpsysted eéqiest willngcédibthe thximum total
i nformation handllngnO stemrequest w.ll exceed the
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nfintiR tRe Rftallgovet DEQrBTRLL Hiohaidhinagdl SitFhsi&s than the
mai ntain the total power used by the infornation

mexidnigtabpewens | ess than the maxi numtotal power.
According to a third aspect, the invention provides an

| nf ory @%ﬁd@%@%ﬂﬂ[}fi ggqecls Yied GO R cl)vslh%sgqn&ﬁ Fotit eﬁ?riéﬁ&dling

conpo rocess I

SPOETR coﬁlphhagppsmc@smg mgmpom@&ﬂ)mﬁwprﬁges@xrrtﬁﬂm% at least
@B % consunption node; and a power nanagenent
fOF thepEpcesHpg Feapenents ltawlqgr?ereéﬁl@é@@%hgonﬁémﬁaﬂ@nmée and a

P PR REFREIE L BEL il B R R pover
ngpggemend aontpdller hhviog hmaxnmﬁmrmmt powerifarleibyghs itfdidion
h%.rl?(ﬁin%os\)//vs?tgm an Si’urnfeot}ler information handling systems, the power management
controller operable to restrict operation of the processing components if power
consumption associated with start-up of the processing components plus power
consumption of the other information handling systems will exceed the maximum total

power.

The present invention provides a number of important technical advantages.
One example of an important technical advantage is that power consumption by plural
information handling systems is automatically monitored to avoid excessive

consumption. Power consumption across one or more racks of standard monolithic
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controller operable to restrict operation of the
processi ng conponents if power consunption associ ated
with start-up of the processing conponents plus power
consunption of the other information handling systens
will exceed the maxi numtotal power. The present

i nvention provides a nunber of inportant technica
advant ages. One exanple of an inportant technica

sarbentifa@eation Hahdling R sGOBA MR tBullY cdVréihafed throttling of
i nformati on handling systens is automatically

RPSYST CORSEAMPLISN a4 oRcoTaness 9f thessystenyss (iiyan et oPeamstraints on power
' i on: f ndard ..
Ry B Do Rlogl Rheds P coRBUS BpErption o ome or
there aauks oof phradligformetisrdhandliag systened tol remgindh thd@e\eBhstraints
éfnggngﬁion at one or nore of the systens. G ven a set
Btoirat¥-ai nt s on power consunption, an information
t echnol ogy professional can configure operation of one
or nore racks of plural information handling systens
to remain in those constraints automatically. -3b
BRI EF DESCRI PTI ON OF THE DRAW NGS The present
i nvention may be better understood, and its nunerous
obj ects, features and-advantages nmade apparent to
those skilled in the art by referencing the
acconmpanyi ng draw ngs. The use. of the sane reference
nunber throughout the several figures designates a 5
like or simlar elenment. Figure 1 depicts a block
di agram of an information handling system server rack
havi ng power managenent for plural information
handl i ng system servers; Figure 2 depicts a flow
di agram of a process for nmanagenment of power
consunption of plural information handling systens;
and 10 Figure 3 depicts a flow diagram of a process
for managenent of power consunption at one of plura
i nformation handling systens. DETAI LED DESCRI PTI ON
Power managenent across plural information handling
systens ai ds operation of
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plural information handling systens where power
constraints restrict ‘power resources 15 available to
operate the information handling systens. For purposes
of this disclosure, an information handling system

may include any instrunmentality or aggregate of
' -MBEEQMHTION@F&GHEMWHNGSJWM& classify,

process, transmt, receive, retrieve, originate,:
switch, store, display, nmanifest, detect, record

r eP“[ﬁﬁgfegent handh grr fxgg bbbt %ﬁd%rs]t%() 59 ?Plts QUmSEOLS Ob_] ects, features |

i nfor tion, Int ence,
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- Crgers é%ﬂ‘t) &fe et aRcRgin ber g‘égilouﬂtég several ﬁ@iﬂregﬁyslgnates a

lmebhﬁﬁuﬁﬂﬂ&ﬂ&he device and may -vary in size, shape,
perfornance functionality, and price. The

i nf or mat hand| i ng. system nay i ncl ude random access
ngtg%'“e J( gggwts ablpck %éﬁgr 3 pEabinduEssipn andbivg syges sevetrack having

'power mahagBREAhr ﬁﬁ&?ﬁﬁw %dlﬁngp otergr Fﬁ ardware or

software control Fotner” types of
nonvol atile menory. Additional conponents of the 25
i nf Bighe 3 depiciandordjagrgmiof mpneogss foc madegenmeat of pavar eonsumption

of S irfBEimBidn HA0nR s BRI Apgtvork ports for

conmuni cati n devi ces as well as various

i nput - and out put (1/0) devices, such-as a keyboard, a

mouEigureghdepictya flew dagahaf a pTdft:ess fof aranBdehnt Stk BEnsumptior at

so, -4..incl ude one or nore buses operable

Onets(yﬁ)thr%ginlsm %%‘hﬂ%‘le%ﬂ fﬁ’% bet ween the various -
- hardwar e conponents. Referring nowto Figure 1, a
DEJIAJEEDIDESCRIPAFONCt s an i nformati on handl i ng system

-server rack 10 havi ng power managenent for plural

|nf han [in ser.vers 5 Infornmation |
lg‘f‘?%téﬁ%\%tm?ﬁs a‘_‘fﬁgﬁ PS%PE H@ﬁ%’&&é&?‘ﬁ@g%ﬁﬁ% aide gpgration of
pluplll odferssitiog handlERttas whetGdwas c&s@ﬁ’fdt%stu%ﬂﬂe@ res@urces .
ﬂalg disc drive_18'and a NIC 20 that interfaces wth
avaylable 3 opergif thejafomaien bandling sxskems. (hior pripasdsoh thiadigelosge, an

inféntatieRanifing ${AferR hiX 9(%&&{1&%“?1% lg &aﬁ%re e ety

of .reduced power consunptio

instﬁtb'@exml;t@ﬁ opg¢rablp ¢o ¢qmmrt¢m:[la,ssxfy pineoesH, tragsnsysedemey\tehﬁeve ongmate

S 0 nce |.evel
ol 2 RS B Rl e R SHOCSE i B o
qumandm finteldjigemeyordata fod busitlsy alcteagfic lc@nirélagiCothériputfifies. For
formation i s processed for a

whi cg@(ﬂ
exa.p%geu AR fng aﬁmB m(géb@tﬁlﬁﬁ?qyol?? Hpersapal anu_putwq_t@ork storage
deve®| &Ginly \b@leY sAIRBIAdR foedhd nBYULEH; GRS §ha§9 %%%g‘fuﬁlc{a ﬁg&lonahty,

of f the speed at which inforndtion I's "sSto

andr;@pﬁ Thenfermatign: h@@ﬂl@glsmemmqyuwudc:mndmmatnesmnhmoWAM) one

-or n%}g p%@gufg égou%els \sgch asa central processing unit.(CPU) or hardware or software

25

control logic, ROM; and/or other types of nonvolatlle memory. Addltlonal components of the

information handhng system may include one or more disk drives, one or more network ports

-for commumcatmg with external dev1ces as well as various input and output (VO) devices,

such as akeyboard, a mouse, and a video dlsplay ‘The 1nformat10n handhng system may also
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selectively rotates at reduced speeds to trade off the
speed at which information is stored or 15 retrieved
for a reduction in power consunption by the hard disc
drive. Simlarly, other conponents of an information
handl i ng system 12 may operate in reduced power

- Inclysienger more bisgaperahie to tanstmiitecopmoinicagiohs hetdden thb @fous
'lmﬁ£Whé%&ﬂﬁ&$ﬁ@ at the reduce power consunption node’
Wil ‘

not . i npact systemintegrity, such as when cooling
requirements are reduced due to reduced processing. = .
speRaEmng noV tabigare 128 bloek ik gharh idepic Gfan XS rrRARhHah@ihg system

_869&155916 formati on handling%S'st ns 12 across the

TRy I magien handbing gestam servers 12.

server - radke By Mapasaydy

\' Infommdtion|Hagd!lingGsyass9 G D a@he rbdbsSRAE bombmeﬂfsrf&t n%rﬁ?essing, information,

system 12. One of the |ocal manage

handl i
suqddRBrCIY SR AN |6 adbest dradrise Heanct I G 2ntiorinimfaagosidnone or
,mo?é)ﬁgt&vg%léls &b oggt}ﬂ:pﬂfforﬁﬁﬁtgﬁ Kér?’d?ﬁ‘nﬁes?%gm:s_ Zgg{l"h?nrgrp?g gﬁﬁ%mptments

controller 2 -acCr oss e rac

 havegritarietyl efireducd powerarohsueptitint hodss i@ ALl ow RPERABMSS tRS information
_hmgﬁgégoller.ﬁg through netmo[k 22 or through direct

systert ﬁ\? e PYVeRat pgenprally lﬁqwerdgrfgynar@ﬁ dgvsl. Jeorirséance, CPU

14 sdiextivalyaipeRitds@ba faedd decksY&RABy dired kR Qoit&%@% trade off the speed
Wﬁﬂgg ment. controller 26 has power consunption.
at wiye agan poprogassedforpeddaetien infooverraerisomptiambly theqPU, RAM 16
sel&¥i$t1 Bodrates SHRA L Sy Poper, con d, a.list .
of pg\%\? r cegnsumucnegs%%égggﬁ%ﬁtts oneo? e ezf?%%di#g‘?'é‘a’ information is
stojed fop ratmeved fotvaredhetivg is pewemnahlumptiort BYER ABS uhd Sardfdisc drive 18 .

1 it oring of wer. c umed at the 30 L. '
Selcggg‘!él\é/ Fofes a% iiavin Pregh ChEHHin g _g“es%?%fidearh“i%h ipfogmatiqscig stored or
retrieved fenmraduction i pOldr@bnslnftiod\Uyd8s harll AR cRBVET Similarly, other

nsugg%lon information to conmon nmanagement

concépgﬁf:rllt Al mé(g,mag_ala Randling fﬁsﬁer@ 6lé’ZHnay_ peprpin rgducgd power

.conbmﬁlﬁtidl‘ﬁhb&@, ARAGS TSN AHVE2whER W{})ﬁp@{&g%ﬂﬁ% Wauce power

controller 28 tracks the power. cons

CONSHRRHARNP HWBY Gt irhpRatsYstenn itiegritl i sugh sy whentabBing Feqairements are
. rediRé t] . 30 and conpares the power
e reWalhe Mﬁm.ﬂrﬁ&g%%fgegdﬁ orbxioéta%?js\mr

consunption w't vai'la listed in a power
resources table 32 to determ ne whether to enforce :
povierordigagameftthooparasinrdfhe infisrmarion hendbin@ Rtéthd PNabss the server

- f the information hand| tems 12.
ool e AR e TocolrPbTe e so e £ vt e Piheash

infoproagion leodEngrpistean 12.1 ©6¢ 6f Gk 1Yas nﬁﬁ%&ﬁﬁhﬂ&nﬁgllé}s ¥81d &snated as
thCOf EOMEY consunptlon constral nts. or 1 nstance, power .

gR meReecTRt POl Zpthabipeniises cathdoer managdnamttomgller 26
Sy SEARS, U Bl B ROUBEON 2 B RO 5550y A e
cong@uﬂ@ 28 ﬁ]@roggh networdsZbai thtomgh direct cables configured in an “in-out” daisy .
chain between the information handling systefns 12. Each local management cohtfoller 26
has power consumption information for its associated information handﬁng system 12, such
as the maximum power consumed, a list of power consuhﬁng components on the aséociated
information handling system 12, or the results o.f active :rr'ionitoring of power consumed at the

associated information handling systerh 12. Each local management controller 26 provides

- the power consumption information to common management controller 28, such as upon each
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: ower i s the maxi num ~anpbunt of power t
cor p

.10 system if avail able power resources are
insufficient to support operation of the information
handling system Alternatively, combn managemnent
controller 28 allows the |ocal managenent controller
26 to start up in a reduced power consunption node,

bogi Rfiandrfomnatipniandli aystdmpl20 Eemmon MlianABRY. cRAMRT 28 fracks the

' ffrcient to. sU rt operation of its
e TR T A ——
tabd s amiptongrarasittepowr pomimplioh WIBTHAE QWRRbIGPARPLi& 8% a power
reS%I I O\A%B][se%l ect,i ve .confhl %r ation by a user of o
CHFS i%6ri° ﬂ%\tﬁ’a‘inpﬁéj’ ehgsiosmforse pRverceonsumpsiangestrictites on the

opBienGhR ORTTRFe FRELRTRMcH BRhARJ 85,28, oFor i nstance,
a user may prioritize one .infor ron-handling system

12 gver another so that common power nanagenent
cont-PBIMMABLeTEeRi ceBIrJisR@B seleetswetypeiforeapowsy sbasBnption

haviohe QL al | ow.systens. hayi ng a

“hi glhera(%(rn%dgir@? )?R{ag&gp?tg)g%@r, “UrUNR o%fc?nﬁ}r?’flfsz O Bistanes, power

mapegepEntemsobér 280mentoes irfcknianiba hemdlingryyameh b Blinitial power-up or a
o rsrteiertmand sug@.taﬁl Slﬁe?i fic CPUs to operate a reduced.

POTF oK pReH ezl mapaeegtens somtolier 36 fipmepowering up its associated

sy Soam ftav Al ablSpovAs rB@icBe4re Sl &n ' i jLaur -
power r esour ce {abl e 32 to have t\}g‘? i ﬁ‘fj Oggé\/%/gér}r?gﬂhg tifGrmation

hareliag syie. lemarivhy, somme odnagpeertdoooka 28hibws deroa
aNBRARBIEI N rold.er 2 lectively reduce power

- consunpt | oﬂﬁ%\rggrtetsiwagt P glgﬁl?g%u%gp P Tvﬁrecoflﬁf%?%téo&% ggh as with.a

redgesienroessses anpemory spctdiifipavetds suffitieson SRt Yperdion¥%eits

5..ex e, .power . nanagenent consol e 34 nm
s B B R B et A aows
maddpeinenoiotiesle 84 aldéljiselecHONBInTRRRIY !aq{&erc&gﬁfogxﬁ?tl'ﬂ%nvs\l/landling

nd availability. -Referring now to Figure

Sys wvg%cawlgn Q%F%@é@ghﬂgmmmg@ggmpm@bnpma& For instance,

a ue i) tHare §fe ikfodth&od i . NGyt '

The g?sg%ess begi ns g%OdS%prllgg%&hwgg%@%g isgntgzgif%ommon power
maggRBEnt contipller 3B spdused prWdranUsUNGion 1t byatanisimRingth 10Wedpriority to

R aC 38, 30 the | ocal .managenent

S HRETAEKs iS58 Pk Bl RSS! componens o
selecadtinfermates handlarg ysiteils] icll as RRoETc CRUY todperatd redb&R clock
s eé&,in%gvferti es its maxi mum configured power to the
PEEOHION 28 HEOGEHSMCE BofsHanfse rAssmothse cxammde. matsomay configure

powea febbiute tHYSI LR ER0E VAYingdokver F&Gur@?s’%a%l% & ﬁgg&gtééeﬁcgtion so that

a S
YeRRRAEHERISRB PR B3 gray seleatively raduce poweroySing®lon over the

d on an,informtion handlin
couE S O {20 KA B RS e? LB S8Rl R A S50 bt ot 1) ot
example, POWITOTANIRCTACE KBIEslcCHNiAB Y balttice go@r Sorlstimbtion Aross plural server

raponedwt on Ehe i nformation handling system At step
rack%g’ 1R Qrder gorﬁ’%lf‘f R%\ﬁ%fd:gﬁ%lmlptlon constraints and availability.

Referring now to Figure 2, a flow diagram depicts éprocess for management of power
consumption of plural information handling systems. The process begins at stei; 36 with
application of power to an information handling system located on a server rack. At step 38,
the local management controller of the information handling system initializes on an auxiliary

power rail and, at step 40, advertises its maximum configured power to the common
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30

controller adds the advertised value to the present
total value of rack power, neaning the sum total of
maxi mum confi gured. power values for all operationa
- systenms on the rack, and conpares the total value
with the maxi numtotal rack -power, neaning the maximum
magggsient captropenafithelsifometion hamdlimgtshstemaetvef ark USke Myximum

t dl i at step 44 the 10
ol U TR ST Rt ep (100
on Etsimm‘dnlt peybiqabuetdititn HatmBisegcel BE ah A rm AR HIHMng hsystem

t he process contipues to step 46 at which t
der VSﬁﬁB’H’ YA BaREnsage ghisted By twn%menagﬁmeamnmmr from a list

of doMpouBHite §ﬁ tHeGhRAMARSH ﬁatrﬂdﬁﬂ Eﬁtéﬂtﬂ eAF v@ %%Q?&?rﬁgn management

controlle If at step 44 tota
COW@@WS ﬁwvm vaéumtmthepxadm t(Itals&aﬂlepJf\nmk pdover, Beaning the sum

ess conti nue
e R T
congffar¢sitbe totdl onhmtviicnthl &nﬂirfn:ﬁﬁ t@t}{ﬁﬁgﬂpov%r &Eﬁﬁnén"&e él::iﬁlgmum amount
nas a power-o
Of R B A RAD ek o BjonAinn bandbee S0, &f Sotep 44 the
tota$ OAIES of thE Pre¥B MDA drQHA Pdeeaaw@m@éd p{(ﬁe@%%t &!lged the rack

maxi mrum anount of ‘unal | ocate ower
MAYEIYy BRT. 18 PEQSesHoDmuESito steh éﬁ at whghsﬂg&sctcmmdﬁamaﬁhgement

| | ocat ed stens on
R R O T A T
contrhHerpr esent total rack power. At step 52, the loca

management control | er deternines hf its aseoa!atfﬂ _
throttl state within the
oS e P RS il A A oS E LS
excwlrthgmrmiaxﬁﬁﬁhhrpbweﬁ Ithe 5r86&ss 36ntiied Y Rl driOw LS 2 prove
ons. At step 54, if a throttled stat
res%&%ﬁ 85‘“”6 %tﬁb% FHenatiop hardinemstemy it atepdhatie @opxmmanagement
contrber RERIESTo wep- oﬁ%ﬁiaﬂﬂﬁ@?o&?nﬁh%%néﬁt Bk bfﬁ)fit {l%telpg?) also sends

managenent control |l er communi c tes t I ha

- the Byasiae allpwablepewier, mowmang ﬁmnsammulmIM(mnt hﬁunaﬁmfmeni power that can

be dRVAeE 1nf091qlta{18+ hs{dth%g ts%srs Easg‘c?i?)ﬂﬁﬁe :«llrpglaltg gﬁ)»éer already

system start-up
alloegté¢dtosystiams o8 mlpqmclt 9. eQpigd hztigtumMotdl irdtktga®ver Hvs o resent total

rae e AP R i e AR SR ioPBP L ieiamiacs 5 atmeiated sysiemn

can bpératetih @ throttiRH 8ta@dithia 184 SR B Ao power messaged from the
| ocal - managenent controller to.30 advertise It

- commnypenagempRseptroligrysich @s by tretdingP ben a@army]bperatlons At step
I QGESS ues
4 Rt SO St TSGR ORISR B s

contimey pe:rtqn 86 gthehich ﬂfedbmmaﬁﬁlgdmd l:d)rﬂ@)ll&is/ &irﬁﬂhmeatEMe inability to
opera{e W1Ith1n e psotwetr constr7amt to the common management controller and, at step 58,
dlsables system start-up. If at step 54 a throttled state exists that supports operation w1th1n the

maximum allowable power, the process contmues to step 60 for the local management

controller to configure the throttled state and to step 62 for the local management controller to

advertise its throttled power value to the common management controller. From step 62, the

| process continues to step 42 to ensure that sufficient power is available to operate the

information handling system in the throttled state.
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Referring nowto Figure 3, a flow diagramdepicts a

process for management of power consunption at one .of

plural information handling systens. The process

begins at step 64 wth application of power to the

system and continues to step 66 for initialization of

t he Refenng nowy taberent, adlom dlagllaerdecpmtmlmobesa ifyr pansgement of power

c t | i.zat but t st 68
oRGpRER ST eal ML RighB Rl ot bbb pep 6

withchpgli¢atioe ©f ph'Eemath‘@ymeﬁmlﬁlo@uﬁﬁtﬁés tOSUL66 B ihitilization of the local
L.nformation handling systemto the common

assoc qr
ma&%egbeélﬁ%cm o&lsrn?r} apxiligry PAWer anéltsegegé?p oighe ipjkializgtion button at steps 68
@ppr avakp 72,95 b4l & |
- power upp the inf orﬁng?&gemgﬁgﬁﬁga\g@%éﬁr}% +?’Elm‘ilgl Conﬁfgured
po'fvgr Hfats @sspstntosh 1ng3r@pt1qr6hanﬂh% Systeanh tonthe ggamen@anagement controller
em power on
ancfI %P%EI??J} Sd';ve C}E‘h V@ﬁ ?r(_())%gﬁl% SOt on%%gem?nt &8?}?%’“ it power up the
inforaution édncﬂingstyﬂﬁmY 6f a;iphﬁzabfs@é@S@edCa@ Biep M8 a8e IR aSh&RgeRtnt

°m§%§e é% whi ch the | ocal managenent control | er
FIDItALes SYSIRM QMeE PR Wf@e%%é@ POV RoRSERiATmede. If denial is

recBRBA GBI TI6, GRPro@ss &ntinuéNe ‘%tetpg1 ﬁg %Cmm@ﬂ h%vi@gatl fhanagement

power i s recelved at step t mana

' COIE’ES’HF’? P¥aisithe paxiaum N@Vﬂbﬂe l@d’}’eerlfrn?mthm:bmmnhamﬁlgemgnt controller.

On@é’ e b QRE% lg P%EIQIS rllef'cte{l/%d m%x#emémtget Jgﬁgpggér{%ﬁ gxyt\%gntroller

by enteringa t
deterygpds 1ﬁﬁnag®naaﬂomntlhmg $ystenfi€ineipatafeewitdid thé@bximum allowable

thrott| ed st t exist, the process continues
POV bYE k?“é‘% f‘@ﬁ”ﬁleﬁé@% ft ﬂ%%%ﬁémﬂ mapgeRsnt eqntrofer determines

thaCt!thmlléd fi@b doéd Bt ekiaD el grycebOcstlialils to 4R t8@ thi'e g Bhagement
agenent controller and to step 96 T di sabl'ing o

Conéfpﬁ?rtto GPmETUN{ate the ingbilisy togstarkiip tareee |CngIMnn!é.naggnent controller and

 to sEpSI0at} dllsiblﬁltg off Qﬂ' \%J FhPdssdifBd ﬁg?ﬁnatnlaﬁ %a@ﬁxﬁ%tys em. Ifa

does exi st ess contj.nues

 throtihec qtgtgp&@ adhr(@tﬂe Qﬂite dgm’n the pmcessa:b&tmues td&tep 92 for

ement 20 -
cont A e 5 3Rl R G o PES 5B A TOER Ko Bpansgemen
cong6llérao adpyptieevtad thedttisd: pﬁwemd@tept%efoi i}fp%&a'l SfistaﬂP QWat the throttled

' e common managenent controll e If start-up
POW%%Q CPWé‘d’é%‘\%%rn%*%t contidierolf Star%maanr@‘@é Sisrecfet'qsﬂraﬁ step 98,

 the bR cEIsIBUAR th Step 78k stdRup! fif s?zsl@lhé ?ﬁo@zﬁ% 8%@&% itsétep% t%e process

at step 98, the process return
retugisdasiep 9 for disabling ofiprartAlpt hough the present invention

has been described in detail, it should be understood

25 Allﬂﬁ)tu N pﬁys%nf:ﬁ%}gﬁ% ?HQ %tciets%r&begrﬁ? F%Qﬂ F n e&@};er 2 ersfood -

can be made ereto wt epar

: thatafﬁuowcqipage;f sutbitutionscamidi adxeraasmj@ﬁllﬁaeﬁiadb)heielf@w&ﬁ&ﬁmﬁﬂtmg from

the gﬂlrélll! A scope (l)'tj'tlg)e 1nvent10I151 as defined by the appended claims.
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VWHAT IS CLAIMED I S: 1. A system for nmanagi ng power
consunption across plural information handling  LLOYD WISE
systens, the system conprising: a |ocal managenent '
control |l er associated with each of the information
handl i ng systens, each | ocal managenent controller
_Ezggégﬂggigéﬁhgﬁggzgnption 5 information for its
- mat i on handling system and operable to
sel ectively enforce one or nore throttled power
condunpt iAsyseRORS mahadiSpovda LBEHRARDniaBfRE PREA] ‘H'P” rmation handling
handl i ng system k and a commobn nanagenent contro Per
Sy$ﬂ?%ﬁb%§§%@nmqpﬁﬂﬁgeh | ocal managenment controller, the
co ! wer .resource .
¢ abh e oA e R A e B B Fcting
consunpt Fskemsabich lodal penggencansanol leohbvingf giweatb@Amption

provi ded. from.each .] ocal . managenent controller, the
comon  HANAGETR o l{f'c?ﬁstoﬂ?irtrq%elflg%’ﬁ‘é?%haé‘d%g gystese pad eneyable to

restri ctsdgaeivellyicdforé o nire Mbled pOHHE Jﬁgﬁrﬂﬁio moc}]es at its
handl i ng systens to nmaintain power consunptio 6# the

plural -#SiPHridifomatianbrdimesysemnandai t hin t he

avah t&hhBn ReWEEerhi & O . - temof Caiml
further conpri %el: ng a%n%{i}érr m@r?g%deﬁeﬂﬁteg%ﬁﬁ% [Rgnagement controller,
inter LlaC%‘G cmmfntrtmag@m;]m comterieg haveng a pOWEN reéduée @HIE of available
oper abl e configure the conmon nanagengnt -

cont rol | BeraeRute gt 4 B 2P SRR ea 6 Bt s ponsvenption

i nf or mat infornadiogl bioRiled Yokl locdl miRfheméat &MtBlied IR Binmon

1 wherein the conmon managenment controller selectively
restri ct DAAREMERS WRtreler perable terselectivighyoestritt aperation of one or more
handl i NngingyslaBOBnAMISEL ively .20 enforcing a.. -
throttl e.éll power cons u%'p}t%?%llﬁs tr%md e&g{ne%)r‘&eé g g?nsﬁﬁ‘up gon of the plural

i nf or mat infmaterthandfng yysteamswithid theThailshls peweaksdaraism

3 wherein the throttled power consunption node .
coagrises mani pul ation of clock signals to reduce _

power cohsusyptema (@ainphéurther eanprisiny opessimmagement console

| inte?fﬁ@&?@ﬁﬂﬁ%coﬁlmﬁ}ﬁ%xfa)égﬁlgmcg{ltrcgle%ia@éﬁp%%lb Egiscno(r#égre the common -.

processi ng component “CONPri ses a
managegentetontrolldram distrivgoeyaticarnf seBcted OBe\WMfSkmation handling systems.

-3 The system of Claim 1 wherein the common management cohtroller
selectively restricts operation of one or more information handling systems by selectively

enforcing a throttled power consumption mode at one or more information handling systéms. )

4. The system of Claim 3 wherein the throttled powef consumption mode

comprises manipulation of clock signals to reduce power consumption of one or more

processing components. -

5. The system of Claim_4 wherein the processing component comprises a CPU of

the information handling system.
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6. The systemof Caim4 wherein the pr OCES?I n%
conponent conprises random access memory of the :
[ n?gr mati on handling system 7. The systemof Caim 3 LLOYD WISE
wherein the throttled power consunption node
conpri ses mani pul ati on of CPU voltages to reduce power.
consunption. 5 8.- The system of Claim3 wherein the
power resR§ERnt SR 3SvHetdiE M@&sﬂﬁﬁ‘@&mp&ﬁﬂ%dﬁ%rﬁgf' random
and the power managenent contr ol I'S
ach%?rfﬂﬁé?LY&ééhealeWborph@dhdgSYStmr based sel ective
restrictions at one or nore of the information
handl i ng_systens to neet the tine- based power
c on%t r ai hegssystsm qffelaisy 3 méheredd thel thiottletl polwer eonsutnpeion mode
mer 10 consunption
COAilﬂf or na %ﬁgﬁ%%?ﬁg@s{ﬁ@%ﬁgéﬁam%ﬁo‘ﬁgﬁo{}%‘ﬂn F4%m acti ve
nonitoring of power consunption of at |east one

i nf @r mat dld Ag- 830G ated wt | ocal
. rrang g errep%msy%ﬂltéf{@?ﬁ y fgreui ﬁé}owgarersg?rc%%h%&aﬁ&me based power
constygiets and tisuomter nmn@éenfﬂnucc&itroﬂlﬁf BrivAkdr@PeraBRAb bW ide time-based

.t he net hod co i sing: 15 deflning a maxinmm

sel QP e a4 DB o B S DRSSP BEHIng sy Geat Topet the time-
basbdpéilérngnstaygs.ens; nonitoring the total power used by

the plural information handling systens; determ ning

that an information handling systemrequest w |

- exceed tTe sFBsmBITIainO1 dheROVBE 1o&NH 2R Frféﬁ{ gll&ﬁ)ower
eratlono one or nore of thelnforrralon
corgfs

PinTsinfsmatemeqmprises ndonmatigh dpmmirfrm @dl\t}’ymtbm@nng of power
I
conbl.gfl%[d%(g*vz\lg%ag}%g gn%tiﬁlo o#ge%&e%n aSi?fl e}b/r[ﬁﬁ l?cﬁlg]management
contrafiesr mat i on handl i ng syst em request conprises a
request by one or the information handling systens to
power up and restricting 25 operation further
cort®r i seb methedifaymamaging/piwesfconduanritioh of phral dnfotaanibni hagdlmg

systedS M e thoB QYR I‘ISI%Q -10 LLOYD W SE

defining a maximum total power associated with the plural information handling
systems; ' _

monitoring the total power used by the plural information handling systems; |

detefmining that an information handiing system request will exceed the maximum
total power; and _ ]

restricting operation of one or more of the information handling systems to maintain
the total power used by the info.nnation handling systems less than the

maximum total power.

11. - The method of Claim 10 wherein the information handling system request
comprises a request by one or the information handling systems to power up and restricting
operation further comprises denying approval of the information handling system to power

up.

-10-
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12. The nmethod of C aim 10 wherein the information
~handl i ng system request conprises a request by one of
the information handling systens to power up and .
restricting operation further conprises approving
power up of the information handling systemin a
reduced power consunption node. 5 13. The nethod of
d ailn 12Thheesiod of CRIAVIONGhROWRSe Mporﬁfaﬁ&hﬁaddﬂﬁg%ggénh Pl uest
handl i ng systemin a reduced power consunption e o
CompRiseR & requsthiYiose o1 Hisgrrmaiipndeandling systepfs to iperver lll<p and refjtrlctmg
| ' ndl | | t I educed speed.
O QB RE b PR B Rl W o o PR mifire SRRR
redyegscioiweg censsmptivn indde The et hod of O ai m 12 wherein
approving power up of the information 10 handling
systemin a reduced power consunption node further
conpt-i seEhappthod ofiGlammvi@rwhertin approhiegipofver b t88 information
hmﬁﬁﬁgli? systemw th a reduced clﬁc speed to operate
Tenory’ ’%’f‘ R HE U STRMYER CPTHTRE AR MOAE Tifst eomprisss appyaving power
up 0fthB atfodiatichdbAdling spbwemeiith ARRNLEM IGKRPUET to"b&g&fte $fi%r more -
informatjon _handling systemin a reduced power

LLOYD WISE

o cp 8RS thsprtranatippdwndling sysfemec onpri ses appr ovi ng power .

15 up of the information handling systemw th a

redyced gperating voltage for one or nmore CPUs of th¢.
i nf BFmat Tl%‘rfnﬁtﬁ%l pf ﬁ&ng)}gtv@mem apoving @owet kroef tbé inGhraiaion
' (B i qpnformation . '
e B L PSP QYoo Bl ik pgaying pover
up ¢fithe idermasiop handimgaygemwithgs redoveer clodkispedd toloperate memory of the

ol nf pﬁ}i handling systemwi th a reduced hard disc
lnﬁgﬁ?gé opg@g%F %F%peed.of the 20. information handling

system 17. An information handling systen)c?npris!ng:
r ssi S erable to process info mﬁégon_
bt Taast RaRarRPOrChin 17 SEnal s e Bhg Bheh s 30 Rprapation
handknfyigysténpioveeed wed powpt ¢ansuripiilai m@ﬂdﬁﬁth_@ﬁ@&ﬁprﬁ@ﬁé}ﬂﬁ?ﬁﬁg power
troller. interfaced with the processing conponents,
up TS (popation Baddiing Sestem Bt e Ao SPorEDE Reltage febanmermore CPUS
of thdinfdrmative hadddihg YpferRy the information handling _ _
-system and plural. other information handling systens, _
t he power -managenment controller operable to restrict
opeleat i Olfhe_:Qﬁethditﬁof Aikim 12 wherein approving power up of the information

handling system in a reduced power consumption mode further comprises approving power

up of the information handling system with a reduced hard disc drive operating speed.of the -

information handling system.

17. Aninformation handling system comprising:

processing components operable to process information, at least some of thé
processing components having a reduced pbWer consumption mode; and

a power management controller interfaced with the processing components, the power
management controller having a maximum total power for use by the
information handling system and plural other information handling sjrstem's,

the power management controller operable to restrict opération of the

-11-
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LLOYD W SE processing. conponents if power _
‘consunption associated with start-up of the processing

conmponents plus power consunption of .the other LLOYD WISE

information handling systems will exceed the naxinum

total power. 18. The information handling system of

Cl ai m 17 pulessaigreonipengusni ipowanegsumption f&ss6dited Gith&tart-up of the
[ [ [ onent s

restricts aperation of .the rocessgg%ﬁconp

h b .
pr ohi bi t ng %F%ﬁ?pﬁﬁn%FsPW§8oﬁﬂa@8 §mdgﬁﬁbﬁéﬁﬂ§%nnﬂmm

.19, Thehimifliog spidmawiipadebdiGe s¥xtBIM WBtaPldn 18
wherei-n the power nmanagenent controller restricts

operation of the processing conponents by starting-up

onel8r niheinférmiafion hidIHQSF4tE of OTRANENWierkil the SAAYGEMagement
ﬁ%ﬁfr consunption node that avoi ds exceedi ng the 10
Co C

hIRTTICE ORFrabigMeF the processieg campenapts by mratabitihg stgrt-up of the

oe¥st M4, M 19 wherein the processing conponent
prc%ﬁﬁ%ﬁ?g§0§£CPU and the reduced power consunption node

conprises a reduced . clock speed. -12
- 19. The information handling system of Claim 18 wherein the power management

controller restricts operation of the processing components by starting-up one or more of the -

processing components in a reduced power consumption mode that avoids exceeding the

maximum total power.
20. The information handling system of Claim 19 wherein the processing

component comprises a CPU and the reduced power consumption mode comprises a reduced .

clock speed.
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