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*159159* SYSTEM AND METHOD FOR POVNER MANAGEMENT OF
PLURAL | NFORVATI ON HANDLI NG SYSTEMS 5 BACKGROUND OF

THE I NVENTION Field of the Invention The prmﬂm’m "rllucl!mmmm,’,llll

invention relates in general to the field o "

i nformation handling system power nmanagenent, a

nore particularly to a system and net hod for povv'es?'sg*
managenent of plural information handling systens. 10

DesSYRFEM ANID MATHGD FOR POWER MANAGEMENT OFBREURAL

i nformation COMNFORIATAONHANDEING'BYSTEMS s and
busi nesses seek additional ways to process and store

information. One option available to users is
i nformati on handling systens. An information handling
system general |y processes, conpiles, stores, and/or

mun [ data for business,
EA%(‘Q .I%?Mses t hereby all ow ng users
to take advantage of the value of the infornmation.

FieREsEdtis Envémtiohnol ogy and i nformati on handl i ng needs and
requi renents vary between different users or

applications, informati,on handling st.e may al sq.
o o1 P Bigs g TR A 1B AT Tl 4h G B AtB Pep e system
povdH &B&R, aml rﬁ@ﬂ%ﬁaﬁ%léﬂ% %gﬁeﬂn%ﬁ iEhd Pfdr pSwer management of
procesSed, Sstored, 'or co ni Cated, and how qui ckly
plusah ihfefridtiondrahdlyng dystemsf or mat i on may be processed,
stored, or 20 communicated. The variations in
Ded nf romat it n,h nd(ii ng systens allow for information
——W&]ﬁl—ﬁﬁ%‘—&m : be general or configured for a
specific user or specific use such as financial
traps ﬂ(‘e_t\lrawéddiﬂﬁﬁe 88 infigrmation lcoménues seinvehsen iglividuals and businesses
enterprise data storage, or .global _comuynicatjions. In .
seek @dditipad, Ways ﬁ(bprﬁ»ﬁessaﬁg sercimforation Ong optign Rypilablgdo ysers is
o Bl T Aol LR Rl s
corhpile3] steiek,cind ain domenunicates infermateoncor datarfor busingss,epersonal, or other

T ST ———
techIShPR{dERE¥mation Raidlink BEERIAB RéfiirefRARaly Bdt@BerDdi€ferent users or

the past several years and are |likely to continye to = .
applieptienseinferaratioh dandling 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, and
communicate information and may include one or more 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 improve 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 | evel s of
performance with greater densities. One difficulty
that has arisen with this inproved perfornmance is that

fordsBéaDldRitiire.N Frinstahdd pfotedsaiibeléfiet deSighdnse FRingd @ pRicessing
amounts of power and to generate 5 (greater anount s of

speedscthensigh edvancesia technology ithas haygpackedhighdevelssefaerissnatce with
{

e N

inforpRtiah Bandiing Rystemé fendas dorsanicereaterl amonith dfipowvet and foegenerate
consunption of power_ by the .information handling

grea,tyrs,@rewt% plearsessieat. Theccupidativeiimpacia incseaserpowe usage by

protzéﬁgng ggﬁé’n??ﬁ‘ﬁg b9¥ubs Yihf e 'Pafr?é mfugﬁérg 5ﬁinf iofthandling
Increased power onsurrp I'on assocPated w th cool I ng

sysent operatks sudessdd dpawentessv dh ladditibn toy the @onsunipionaifipower by the

) handll stens dye to perjodi c power suppl .
inforgiafign bandlingsysiews teatselves, ths pisrel %‘?ngfaaﬁg fiihgr increased by

envitdAmEHial f281oPs 'sﬁ‘élﬁsqﬁérb&réd ?@G’g} é&ﬂuﬁ}Sﬁ&@é@om%H @Hth cooling and
expend consi derabl e resources in an attenpt to

decramsed poweravailability fainéormatipmhandiing systems tye toiperiodic power supply
i nformation handl ing systens. .One dif f

varlafedh (10 SIS B NBFER T o0s 4 tou s et B systems

ofte’ﬂj@éﬁéﬁd SonstdRrdbRVREoRERTh ¥in bAEMPLtb nhdthtQin ﬁité&dﬁiowéﬂ supply for use
handl i ng systens where the power consumed changes as

by thefieformatiosrhandhing systFneyyst ens are added or repl aced.
This task is made nore conplex where the avail able

POVGhe Eii ﬁ%ltﬁ’a?@d b eI el 101‘.1i kﬁ%hﬁ&oé*ﬂ%ﬁ%@l‘géﬁe’lg 2% énrsﬁmlé Q?adequate

source oO uc I ons
poweetauppll Ifer rnﬁlm\ple 1hﬂ)rﬁnhﬁa’i hmﬁlﬁﬂg systams whete thspavesr] dongimed changes

sour.ce Jnformation dl i ens dp offen
as infrematien hadliBE YIRS aERd e JPRie eﬁ’é%}ls taglyts %Jﬁéporfﬁomplex
whiRRROSERAble tp)ﬂ{%lcﬁhétbfatése hakfRr i foFHtalR8nPRYR the source of power or

consunpt 1 on | e operating on internal battery power
flugtuatidnain thhelsb af availgbld oewenbx otdiesmbmng@, sush as amlma/resources

Inf%‘t}t]rl?':or tlbgilﬁﬁﬂ&eg’fsgﬁr OCE{?) 9 eP p'ftcll g %Flglld%\%ggsr m&ﬁagl i Sp%we¥ Sut power
maf&iREieaPlypRAl YRS ass tolBddcitg FelPer@bhsumiRiRtWHIR) operating on internal
performance for reduced power consunptions. Such power

battﬁaha@‘@mtthwhq eattery Josis@at digchaggestoa ranidlyh Fop istanes, grocessors,

f |
L
that fadderaffsuboptimahpkriommangesfoe radapsl pivees comduniptioxns. eSuchl power

power . SUMVARY (J: THE | NVENTI ON, They ef.or.e nee as ..
malgaegicht $i3Fers WyiSHIbhCIHEIOBE ABEAYRN €A PREsi @gnﬁm&ﬂndlmg system

on FRHRGRAEI ek Qburbd sdPdre UREBIEAWHeR thalf HTSinhHon h¥AdIEEBsystem operates

with external power.

SUMMARY OF THE INVENTION

Therefore a need has arisen for a system and method which provides power

management for plural information handling systems.
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-2 In accordance with the present invention, a system

and nethod are provided which substantially reduce

t he di sadvant ages and probl ens associated with

previ ous nethods and systens for managi ng power

consunption by information handling systens. Power

C O nﬁllﬁébérki@it:eaﬂlﬂﬁﬁﬁ ppésuntahvenmbnr amytstenn ardmeihiod grespretndm‘s which
with avail abl e VYE 5 resaurces

subs@nally reﬁlﬂcééb? fisadvanigges and Rpblgms a%%cafedﬁmp@ 10 fsthods and
sysf%Fq rfﬁlsttn%éfgtl W&rc@flé iodby iAfEm! ﬁo 1§¥§f§€fﬁs tB&ber
mal n povver sunrp ion o
consuhpticroddress ;ima'akjllnforglatleg/ hm&ihmg\wstemmsaoompamdl \mtlpm\mluable power
resource constraints. Mre. s eC|f|caII%/’C a

resqEFREge SEIREL HBRHNG] Qieraton AL O8E PLINGEF % Fisguepicted operations of
ond &fn%rg%&ét&ﬂs Hae Rl | rﬂﬁltaﬁﬂ %@E‘l‘ SRsHBpticH ofthé ?Fiffalquformatlon handling
Servers; one nagenent " contr ol
syswesnglﬂan adallubleas)veercmmn coesiagdsrent control ler. The
conmon managenment co_nt roller maintains a power
r es e epf%lﬁ%a%ta] 18 Ilrrg%rlgevxﬁflfné ??xllt?olféoégemﬁé?gcg%%ggvﬁﬁ%aa{]ﬁfomatlon

haﬂéldnﬁ Qﬁtérﬁ‘ savemdfl aaclanidiveny) wilsdRToc Mk gemehd omeulidPdesignated
managenent controller nonitors power consunption by

as g ¢RanTAR Branpgamant petalien gL ks comampn Blapagement aont@rklﬁbfr@a%alns a

res .
povrel I{%slrolu?ceg gab?cf ﬁgti%é eaQIQ}Za}ng P‘?U‘?e‘ﬁg%fg&% gnv\% ?%ggﬁ%dﬁgﬁmgtﬁon table listing
pommﬁdﬁnﬁthfh Bmae irfbineation \handlirgssystemeservero rThenslrmnmemanagement

i f local, managenent controller_ associat

an
controllgr MARTtSH pﬂyﬁmqnﬁgngw Bhihe é?ﬁ?é‘flati‘lé’qft?é‘gegg f)@tem servers and

enfBREEFestt 'ce:dt Jb%ratﬁﬁ?ﬁp&e'@'?ﬁ‘&@ MR mARIN HAblifY sy3RM &3vers if the
approva tart-up 1f the addition of the 'maxi num

powcmimgimmdmmmmds tlic 4vadalde aowengsawease For instanee, pf kosalmanagement

rack r af .the.o | on servers  exc ds the
BURAHE P P BORa TG BE B e ey SRP obePup, he
conﬁfaﬁ%h SFhagetiéht COMTFANNRr 46hiSPApPESRRTY star@ip iOht @ddiR6R YT e Inaximum
t he maxi rum al | owabl e power that the new system ma

cortﬁgumglrmwe@ of th§ stasting soregdgtheameseabiotal saokaowen af the operation servers
eXCﬁg(PS tg fl}l tHP a‘% Ps‘b& cﬂ:ﬁWer?M %61'% IOE‘ altl r%?cﬁe common
COﬂ rolle ce power

can con ure are

maﬁmﬂﬁpéarﬁmllﬁﬂpﬁevi&athehﬁ@umumﬁmm poovet gt thecheposystem may
of less than the maxi num bI e power.

E present .

ConHEIIR 1 popl BTAETOA! B 298 SPRSFY SE-UP G R Ry Syotem if the

loc".il Rt coBllaR af X R Re QreRided Hméllc%ﬁ.tmrﬁ fINth&& that has a
vantage Ilﬁ

I's that power ctonsunption by plura
maxmﬁum cenfigured pawet] qf hegs shastthermakisnuny aldensiable ppwer.
nonitored to avoi d excessive consunpti on. Power

¢ OniH?Bt | it érg\?e\g}ﬁﬁg P‘???’g egrrgtn]qog{%)%h rtﬁ %ﬁ)%rtgnt tgéhg{l]c%%gvantages One
exdhiple Bﬁﬁdlrﬁﬁb'r&ﬂgféclﬁﬁéﬁl AtV i§ ﬂfaﬁpé\bttr%nﬁfm}ﬁﬁ)\tfb"y plural information
consunption at one or nore of
handling systems is automatically monitored to avoid excessive consumption. Power
consumption across one or more racks of standard monolithic server information handling
systems is balanced through coordinated throttling of power consumption at one or more of
the systems. Given a set of constraints on power consumption, an information technology

professional can configure operation of one or more racks of plural information handling

systems to remain in those constraints automatically.
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the systens. G ven a set of constraints on power

consunption, an information technol ogy 30 professional

can configure operation of one or nore racks of plural

information handling systens to remain in those

constraints automatically. -3 BRI EF DESCRI PTI ON OF THE
BREAYEYERIIMEION FETHE DRAWINGS™RY be better

under stood, and 1ts numerous objects, features and

advant ages nmade apparent to those skilled in the art

by referencjng the ac anyi n aw.n The u e of

thel msmgwsm@nmﬁg@t {pdtynpiandn rumpBgobect, features

[

ondy 4941553 A3 ARBAER  thote sk AL LS W B CfeR R Mhe accompanying
dratvirgs] They use_,«sttthmam m&rem@ciurrl’cwt}mguglpum sencemal fguegstdesignates a

for. plu i nformati on handling system servers; Figure
llkezorcfegﬂ%ft eMeNy ow di agram of a process for managenent

of power consunption of plural information handling

SYSEigli®e: 1 ddpittd £ block Wiz@ram e mifermaativh GuadlingGfyaemderar rack having

process for management of power consunption at one of
povir umaniagéméns forenliah iriermanition hardlingesygtempEIVRrS; ED

DESCRI PTI ON Power managenent across plural information

ha t

nlgi %% (i%p {t? gﬁo@) Cﬁ&%‘glpleorf% rﬂr@(g:rs]gforral L éé}{rl%dst{a? p&”@t do‘ﬂgumptlon

of ﬂl@ﬂ&ﬁfnféxﬁfaﬁbﬁh&ﬁdlm@ s@rytamhﬁd:ﬂde to operate the

i nformati on handl i ng systens. For purposes of this

di s¢| osur r i gn handl m .

Inc 18y %ﬁiipl‘ftﬁéﬂf’ﬂ’ ?.gr;aaﬁtnl >;1 %gcegﬁﬁrgﬁai%gélﬁ?nt r2)1fl\plower consumption at

GHMRRAlatibh BandiRgs9ktk@st O conmpute, classify,

p cess, transmt, receive, retrieve, originate,

switch, store, dlspl ay, manifest, detect, record,
DETAJLED DESCREPIION or utilize any form of

information, intelligence, or data for business,

sci f t Beloly . :

exarﬁr%{vér r{lgnag&%?%tra% ss g[ur% H@ﬁnﬁ%ﬁ Systﬁgﬂg E}%&/er%sgalgs operation of
plups fsforadtiondiapdligy sysenseviveoe jowséraoasfeaintd eestrie power @agurces

av%ltgglggq nglﬁtgé kt)I e? @%@Hagﬁ% Qéj@;m"% Sé{%/{ar é F&,ﬂrﬁ&p@s OP teﬁ?s disclosure, an
mfen%{a%ﬁﬁgﬁ(ﬁﬂh}pgfm%l gy SYRUE Thy B¥trhAEAHEE JrABLRpARCGEESS

menory one nore processi ng resources such
insrementekitresroperaptecto @smpn@ classify( mlccgssdraxhantd mplelemetrleve originate,

o Sisp B mihBifess ekt rfeturanafion SHefe. of YRR S form of

infbr{aPoABihiciTzenad @k A fonisishitbs)BMehtifd, Udlﬁrdlm dilier Pafses. For
di sk drives, one or nore networKk ports
example, an information handling system may be a personal computer, a network storage

device, or any other suitable device and may vary in size, shape, performance, functionality,
and 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/O) devices,

such as a keyboard, a mouse, and a video display. The information handling system may also
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for comunicating wwth external devices as well as

various input and output (I1/0O devices, such as a

keyboard, a nouse, and a video display. The

i nformati on handling systemmy al so -4 include one or

nore buses operable to transmt comruni cati ons between
1ncl'ul‘36 oNES1 AR bubéy spsadbie warmematbmmiedations Bgweenthe¥arious

igure 1, a block diagramdepicts an information

harqim\aﬁmcmgog‘v%% em server rack 10 having power

managenent for plural information handling system

ser : I Yo

pro%géé}%oggtﬁp%l%@%szP mklg ess?%lg m?% ﬁﬁafgtlldon Hﬂﬁg System
serwen cdckad) lmvinigpoiver nﬁﬁhgeh&;nt foripdurd! mhfermation handlﬁlgasmiem servers 12.

NI C.20 that interf th one or nore nfe
Infosmatjpp, B?“‘ﬁ‘l‘?ﬁé?’%@? 2% a% Rrﬂ‘§S§9%F@HE°rP2tS ‘Pthcessmg mformat‘on
sucRB98 EPY) 4] RGPS & Mhdl difPdSvel 8Valdi LUC 96 tHa?Hh@r%ie@G/Y’:ﬁ 'one or
consunpti on nodes$ that allow operation of
moierrfetwonks 22 or othaniifornmtion bamdlingisysteined2. Ebwarocassug components
o5 VG2 ot RSP 5 SR B Bt A or B tormation

hanfihﬁ’gl KRG with lés@,%%ﬁi atvPgnefifly 1 Owér ReR b cell&R:1 S PeE#stance, CPU
whi ch information is processed for a reduction in

14 mwelwpgmrp@tat aredyged ¢leciofrequepayprigduced| vodtage ol tiade off the speed
at v@ﬁ@e r?na\‘h%n 1@8&%%@%) g'?end%?ggxgﬁ}ﬁo%vetr cg%%n urolntéagglae ?gp, RAM 16

sele%tlfzﬂgi WpErates at fredpestadlockaspsedspb itrade bﬁfﬂch@ﬂﬂwlmah ghfdinsation is
drive 18 sel ectively rotates at reduced speeds

{o
stored gp eetiagvedprea tedueiiprbin DRWICE sONSHINGH PR PY Bﬁ‘Msa@tl@F%@‘S% drive 18
s RS B B0 S AN R BBl v o
retriaved fidrarmedndtion it porgter crog_sm;lp;tic&nb)ilme trand cdhsxedristee Similarly, other

reduced .power con tio such as the cp ol i ng
comagipe of g emafen e SR 2 e Pecie an frisesd power
conS@f b6, SRUGs hd dooliff fANRAWhefNhE BPRafibBA thé Yeduce power

such as when cool i ng reqU|renents are "reduced due to
cons@dno@dmpd@welbsotnglpgoi@aotgmontegnm sughgis whgn Cooling 1equirements are

t r nf n handl i ng systens

red%fd @?8 fed g prgoe%glpg $ egﬁ gﬁ ér)namaged t hrough a

| ocal managenent controller 26 associated with each

i nf Qoordination bfithd lopargtisty sf tamidfdrmadiva ahdlifesylsteas 12 across the server

agenent control]ers 26 is desi t the ¢o
raclgiﬁ Hyeawased fuavsha 1%? @@asﬁlaFntscaﬁg?@% 523@8@%64 welar:ac
infdRIABEF Hﬁ{lﬁmg Qg&&ﬁl 1he rOn%%f tl?é:l'beﬁﬁnérﬁﬁerﬁﬁﬁ kod@olidr®8& s designated as

nmanagenent trollers 26 interfacew th conmon
the namagmnnmag%elmmmrollldr a8 tks supnm:agﬂ*canblonak maQ@ement controller 26
t hrough, djrect cables i n-out"
acrgst i e Gicd Mg AR e eFEp o pRbEmm inidagement
contdflér 10mAdughMEREAREN lor @RbagHAditRE cablfes configured in an “in-out” daisy

chain between the information handling systems 12. Each local management controller 26

=0

has power consumption information for its associated information handling system 12, such
as the maximum power consumed, a list of power consuming components on the associated
information handling system 12, or the results of active monitoring of power consumed at the
associated information handling system 12. Each local management controller 26 provides

the power consumption information to common management controller 28, such as upon each
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has power consunption information for its associ ated
i nformati on handling system 12, such as the nmaxi num
power consuned, a |ist of power consum ng conponents
on the associated information handling system 12, or
the results of active nonitoring of power consumed at
boot BEar3Af@fR66A Ballink R QemaRi @onaos hiafgpement eshtdodler ERehcks the
| ocal managenent controller 26 provides the power i
powes sensypItion infafraatingt hyonfarmatemhasdling sygemd Atin a power consumption
trol f . .
bl 3P sh s Rarer iy EapUBBof 90 e adfBblchonAh lited in a power
rescid¢ts table 82 t@etéhriiik $héther topafsete FONGWORSUNDtion restrictions on the
information by information handling system12 in a
opepiga of eBs QL mpts fithe infpymatign hapdlingsypiamed 2t he power
consunption with the avail able power listed in a power
r eSOMhABRA rﬁﬁ%&n&% chirélfRk 28 TIB&iIVELTSIced fowlH Bh&ifinption
power consunmplion restrictions onthe 5 operation of
restop@onsracoardingd6 atvhretyf poweat ¢ansumptioll congtraintst divs irfseance, power

Common nmapagengnt contral |l er, 28 sel ectivel y.enforces
AP ORE O g dRoN B Y PELA G Lo LG dP =113 Syl papgr-up or a
povidr reVRId (TORIBHE eI 18¢h! BRRSEEMND ESntrdTRF 26 RShAPRForinRAALs associated

managenent controller 28 nonitors informati'on handling
systeysif evailable power néspiiegks arowesuffigiensito suppovivaperation of theridformation

.ohi bits e | ocal managenent controller ro
nanfiGRAIARE, A ey, SORRR AT S ech R Plrpfér A pighdhe tocal
mani¥@éRent RREUNESD 13 start upSinfal redic@8 polver sdmR@btionARE&subNas with a

of the information handling system Alternatively, .
red s APERFCATN AL BITEINY Srsae ribPewer is sufficienhio support ppggption of its
. e
s BRI ANATI A U S0 o FHE pover
marrgemestsonsale 3daliowy selqeied configypatiar by susen bf inforanitioh dandling
sysqsq%({{/%gg sr(ilrnfgqu@gn » ég&gwan@mssolgéﬁtge%d |an 0{ ﬁn%&%)_?lg%%. For instance,
a udeP il '%riﬂ%‘&&ei%aﬁ&?ﬁﬁldﬁng Ly @h 19%veLArler 46 that common power

configuration by a user of 1nformation handling
mamagetment otrellerd$rsdunss powenmaissmptiomatghistemshaving a lower priority to
managenent. cont.rol l er .28  For instance, ..a user. na
oo SRR DG i BT D! B PRI M Syt F5SHgapinponents of
selcfrdtihimator idlif® SR N as sPBdifig EPERtto 6pdthicl le@liced &lock
reduces_ power consunption at systens having a | ower
spegrtsi i the facq of pawaraesoyies cantiramts g apothergvampls: pgperiyai eonfigure
roSBFERES s T3 REASRHIAE o AL, SRR 5 O oo ot

conspert imahageaius cdmrotipe? Sitnay aclectebyerddudeqmiver spesadption over the
ower.. resource constrai.nts anot her

the face of As
COUESEHBImE tﬁ@ﬁf? eYerathpoweAongRi o IRER adesiaif casiraipl oAsyet another
exag%(leé,‘ g&ﬁlelv ﬁﬁﬂdg{@ﬁ)gﬁpé’éﬁﬁolé 83 @ﬁ@@elocfbnf?urﬂntg?n %os#&l/ural server

ration so conmon nagenent contro
raclsel (eiptorder|ty adjeshposvep covsnmpting vonsiiaoms andeavatlitslity.

Referring now to Figure 2, a flow diagram depicts a process for management of power
consumption of plural information handling systems. The process begins at step 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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course of time to keep overall power consunption
wWthin a desired constraint. As yet another 25
exanpl e, power managenent consol e 34 may bal ance power
consunption across plural server racks 10 in order to
adj ust power consunption constraints and availability.

maimgesieni cuptroiley dfahdingotirtatidn handlir@wystemdiearer BRRI Ths néaximum
process for managenent of power consunption of plural

congRsAPRMCBF themaKinugm aprouatef powee thet @ sxstem BEpfcksto gonsume based

o PSR ARPALER ) L8l kK e,
deri30d tioen daveA lpowenegeerondertedtbyahd esmmbn fadagenfemt baritiadler from a list

s S et B 5 o
o 05 0 RGeS TN PABSGPRALpor v e o
total af axifinen wenfigmied paveriviatpes fut atlooperatiosaltsystemmon thensack, and

anDu power t a system expects to cons based
congiedihe flaIRGIE voil) B cpab BRaPE] Sk BRNCH G pBepsmat A amount
of RWek BEINFIEE ﬂnﬁf‘th@ aaq fbf‘gse%&sélﬁl'ﬁfomﬁﬁbh W&hing théﬁg UBlat step 44 the
power usage or derived by 'the commbn nmanagéenent
totaé galue of therprésenimack power abddhe abepisad powerodo ndtgxceed the rack
nfornat|o handl i n st.e t he common

a2 By the AR R ol ToN it el i pgement

conhbﬂetweﬁﬁﬁmwérﬂinadppﬁﬁ'lal&)r ahres@izieduperition BE tiRi16¢h] hid@aganiBnt
total of maxi mum configured power values for al

congglerat i onal systens on the rack, and conpares the

total value with the maxi mumtotal rack power, meaning

th

for T AESeR URTB haluElLe HE HReeTpli 5 hT Mt diftzfffower do
excsd:det;he fackirhaxith@nt pivedr, the proeesf contirugsrte detetmina skhefiewar approve

t he dve ower .not exceed the_ rack
resiien Rfe RO EF teapiarBR GEceodigh s TRIb AL BB b heomgon management
conmllmeh&ea FAVEGh ASRNAGRBEI mdr@| ?érﬁé}{t cBAtrGIRA ‘Hﬁd I%@!‘@f) 50Malso sends
approval for unrestricted operafion to the |ocal
the migerrat o wakle powet, Imsaningfthemaxingpn moumteafmoal@cawdlmwer that can
be Lgeglvgxlgg é(g gr? ?rﬁgltn}ag?)& iﬁaxq&v%s%gtg%lmllger & lﬂﬁ'l%r ot e{j %ip oOWer apready

allocated tssetenisontae edck] e, thhﬁtaliﬁhum@otamélﬂp@weﬁrﬁﬁilﬁ kit @ekent total
operation of_ the i nformation handljn system At step
rack ROWetH A\t SR thed Aea) Srasageragi comirqlist @téml@e%lf p}émoc@ﬁ:d system

cang)g’gllaﬁ% in ahﬁrdtl‘i’&pgtat fﬁg{efﬁ@ Hax E@P&mﬂgkﬁﬁle %r ﬁltess%ggcp from the

so sends rmx I mum
conirthen nmnagemcn&cmﬂmﬂex;ﬁuahml Hyahmt thidg mm,éor mhmbr)mmratimas At step

s, e L S B L ST 255 i rocess
conhﬁ@esg?gfség r?|t6 -at g/hgchtﬂ?@lo@ﬁl&h%ﬁl@ﬁtadonfr@ﬁé‘r JBRURINiEBtE U Be inability to
operate within the power constraint to the common management controller and, at step 58,
disables system start-up. If at step 54 a throttled state exists that supports operation within the
maximum allowable power, the process continues 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.

-7-
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rack power. At step 52, the | ocal managenent
controller determnes if its associated system can
operate in a throttled state within the nmaxi num
al | onwabl e power nessaged fromthe combn nmanagenent
controller, such as by throttling CPU or nenory
OpeR&ftirimpow o EiEﬁﬁ 3, Bflow diagrainhdeplctd ®£prosésstfer manugeinent of power
be supported with the nmaxi mum. al |l owabl e power, the
congiraptéagsatpge ob phurd] daformafion hapdies systeps: cihereeeppbegins at step 64
: # ' L.
it BEASEIEE bt AR SRR oA ER 4 NEp BRENE itazdhdn of the locl
margemgrttantrolandr aixilery povler amid ssleetiorb the diisaliratien button at steps 68
system start-up. If at step 54 a throttled state
and3Zy Aistenis taalppresaggsass Eomvollr glysatises dhe maximgmonfigured
pov@ejﬁ lo?ri@gésgci@%mﬁfon{l%ﬂaﬂﬁﬁﬁ% f){%ﬂi‘?ﬁ tdtHe %on?)ﬁwﬁtlﬁﬁaggn&ﬁrcontroller
the l[ocal managenment contr er to configure the
andt atrstipt T4e dwsaitasgpraved fiom the epm@nfroanagementaoatroller to power up the
. fmanagepent. control Ler to 30 advertise its.throttled
infGSEIAGPD DAIRE S8 T e LEARREOH! KRt SR dfe 52} mapssphent
confrbBE iBfiatdsRPsteMPRNRE 8n HPMH IERACtE® pSWEIcohSurhPATRBAE If denial is
that sufficient power is available to operate the
rec¢ingdoatistepi 1n theamadesngpnsipyessionstaps BAand B2 ot whish the lecal manpgement

Ref.erring . now to Figure a flow diagram depicts a
confB EAtAE S i pin 2 e pit P Be B iRy ggoeoter
Ond¥ tHE alaxirfiia alBivhsle poaeisire@ivedsitesp 84The Iqabmasdzement controller
begins at step 64 w th application of power to the
deteypinesiif thednfognetionikandling sxstam @ orerate Miithingihp maxirspmeilowable

| J i Li .
pokl g TRSARTRAL, FOPUEPS O B BHRALALH cBRBLer germines
thattheowded/Slate Abestict @xiéE, the precdss cadtinuasn togeepest for ot lood]Ineanagement

ad}éerti ses the nﬁéi, confi]gur ed  power of its
congrolerte gommynital; thadRabH It AnSfATrg 18 Jhe campen mapagegeRbrpntroller and
to STENROBFRIRALIGRI U sH-8F of BB dssodfatedlifforrdtioiidlidg system. Ifa
approval fromthe common managenent controller to
throstiedbat stap &6rethrottlé stateadoes exibia thel fireggss gantianes tofstepRrfov al

confGnaFah ol e e e Baddirah & e TR R for the local managemen

contha18Stblald Géreise e WRbttApPWIPARPAeprO6! Cor abprod@inifatari-gp dGhe throttled
received at step 76, the process continues to steps 80

povei drogp thetcoprmeshmanagemgategontratery d fretatt-upapntaval is secerved at step 98,
[ ' D C the: emn
e ks AU P AT QTR 8, e rces
retyrnsverstepso(r foe disublihg aftstest-em 84 t he | ocal managenent
controller determnes if the information handling

Sys can, operate wthipn the Xi | al | awabl e ower
by e Besdienintion Brseen TR B e b 2 o titersiood
thal PRRYUS ERINge & QUG R RE aAEhIEAE IR Tad Be hABE héRIOWIhAA de%arting from
state does not exist, the process continues to step 88
the fspirit amdsdope af thedneantinn as defonsdtbydhe appendeccdaimsni cat e
the inability to start-up to the common managenent
controller and
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to step 90 for disabling of start-up of the associ ated
i nformati on handling system |If a throttled at step
86 a throttle state does exist, the process continues
to step 92 for configuration of the systemto operate
in the throttled state, step 94 for the |oca
managenent 20 controller to advertise the throttl ed

WHATAS CIAIME®DIP6 for approval of start-up at the
throttled power fromthe combn managenent

controller, 1f .start-up appraval is. receive t_Sten. .

oo Phef prostn 88 iR PR &Y Bymieiion G b Ffind] in Briflion handling
systeind] the Uyst@RR6MpALings denied at step 98, the process .

returns to step 90 for disabling of start-u?. Al t hough

t het logd Seanagement sontselles assosiatad widls eachid ¢ha infarmatipn handling

houl d ' : .
ShouL S5 AASELEh  ARE P SR o

substi tut'i ons’ an
W t hout idfpmatiomfpr fits @associagedsipfoimbti@nbarsitiop eystém tahd operable to

i nvention as definped by the appended clainms. WHAT IS )
CLAI MED selsctively gntpreesoniginz mase thspttled Rawenepnsemation modes at its
CONSUMP ;GG AFSmPhibh RhndifiQy MBI Aty hand! i ng

systens, the system conprisimng: a focal nmanagenent

c ore comithen masagenicat eshtrollehingafabedvithleach lotarmatagement controller,

handl i n systens, each | ocal agenent controll erb )
havi ng PBREITEGREABETBIR CoRQlckRFYIBR & pgper fesource table of available
associ atRfkver fdsBifdRS it PAREH doREinStRInaAb18 A pORE @RbENnHtfon

selectively enforce one or nore throttled power
consunptinfsmmatiereprosided fom easch dedah madageniant pentiodler, the common

handl i ng_syste an commpn .managenent control .l er

't er f adnia b ARy SRR AR e REphasicH gfiope or more
conmon NafREeishardlifg E@tdRs tohAxihtath PowEHRBhsUnGRtidAl dT¢he plural
tabl e of available power resources and a power

consunptipfsmaten kandling sygeme withinrthe pyailableosvertasperses.
provi ded from each | ocal managenent controller, the
conmon nmanagenent control | er operable to selectively
restri ctThepostem ofiClaim bAerther compasing Apewaamanigement console
. vSieR [ e
e AR SRR Do R BIMELSBERHERE Bflgfle bkommon
margameb@idoatrpldares rasaion operation dfsekectellvd tisy/mf@rmacibn Ghridlitg bystems.
further conprising a power nmanagenent console
interfaced with the conmon managenent controller and
oped.abl eTHexsystem dfallkien 1| IhefeditiRtommon management controller

selectively restricts operation of one or more information handling systems by selectively

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

4, The system of Claim 3 wherein the throttled power 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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managenment controller to restrict operation of

sel ected of the information handling systens. 3. The

systemof Claim1l wherein the conmon managenent

controller selectively restricts operation of one or

nore information handling systens by selectively 20

enforcing a throttled power consunption node at one or
i nf.ormation ndlln

G drm 3 HAOP SR QLA GTheTaLs MRS ok SOmBY T Gh CHfgRrises andom

accER TN df IRNhRhatibPRarling kPtdmsi gnal s to reduce
power consunption of one of hore processing

components. 5. The systemof Caim4 wherein the

progessifg bint 9 WHetife ﬁle"’lm%%&ﬂ;owe% %oﬁJﬁ?ﬂphom mode

|nfornat|on andling system -9 6. The systemof Caim
compriseemenipulatien pf CEPswiltagesdo mgbie powcmqnslumptsorr andom

access nenory of the information handling system 7.

The system of Claim3 wherein the throttled power

congunpt Tlersysedeof ClainpB ivéeseimte ppwearésonrce ftabhhs time-based power

| d
AR et ot SRR, £ 00 The 1B
seletchU@reQﬁﬁﬁgnﬁﬁ‘QﬁE or FRASHS Rk Mfﬁnﬂﬁg)ntmdlﬁ}?‘ﬁ{steﬁﬁﬂéﬂﬁ@?ﬁta time-

contro I's turther operable to provi I me- based
basedp@edtrioppstraguts.r i cti ons at one or nore of the

i nformati on handling systens to neet the time- based

power constraints. 9. The systemof Caim1l wherein

t hed.l oc aThewysegeofiCizine d whecdih ére lpcalenanageman sontpslleo power

i nfornati.on co ri ses |, |vedfrom ct.ive
consIRP UG g OB BP S¢S ST P ot 1654t FiyTSiing e power
consithpfidTRS S £ Teabedid! ihfA9matis RRAAAS Sfstth Behowiated witH #FRhl management

management controller. 10. A nrethod for managi ng

congrollen: consunption of plural information handling
systens, the nmethod conprising: 15 defining a maxi num
total power associated with the plural information
hant).i ngA mathedefos managing poivegcansempioorndf Poabinforsration pandling

s, B g S on, Lencl 1 systere. et et
ex C&Sthitd e maRMh R WBtalt it agsov@ied witltkhe plural information handling

systems;,

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

determining that an information handling 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 information 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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20 restricting operation of one or nore of the
i nformati on handling systens to maintain the total
power used by the information handling systens |ess
than the maxi mumtotal power. 11. The nethod of Caim
10 wherein the information handling system request
conpri ses a request by one or the information handling
sy s r . . : J
uripor T BARE of Gl onARkih Bhd Hebomm BRRA b dysien request
compaidel 4 reguéay bl ene bHthe dnfermatfon hahdlidg sysidnss topoetluphind restricting
Cl,ai‘répll? V\hereinthelnformﬂtio? handl i ng system .
operatig 'értt CT COMPFFSAPPEY VINERIET UB Y Hhgan _ %n Hdbpgaystgnin a
red R BbbREcsamBIS higgpover up and restricting
operation turther conprises approving power up of the
i nformati on handling systemin a reduced power
consunpt . f ' [0
prrout i etBo ot Clshi 2 W AR Bl Py b SEloffion
handlingsystethinedrefossd po@n sospinption myde fiirtielr bemprisssppR@ing power
rovi ng power  up of the infornmatiaon handling system
up ofthenformigioe ggﬂ@}n@élk’“%‘e‘@@l ? 56@5%1? elpek tsed ko opeite one or more
CPiEPLshet oAk j andl i ng system 14. The
rre%ﬁod Ig? g?rlrﬁligmvgn%?tg?ﬁ approvi ng power up of the
i nformati on 10 handling systemin a reduced power
congunpt+ [ ' .
of Ther | TERReof Elldp ARRED s R B gP R GhfortiRion
handlimgrsystepemch teducedgosatce comsompyion inddb durthen tomprtdsapproving power
dling system., 15. The nethod of Claim 12 wherein
up &3@? e tlﬁa%eﬁml% Spemath hrSiRe 165K SRR FRegpte Jasmagy of the
inforMaBod BAGRE sP@MRr consunption node further conprises
approvi ng power 15 up of the information handling
systemw th a reduced operating voltage for one or
cp . ) . . .
od oo G ORI Tl RO R DoRAE T 1 Snoliftion
handkrigrsystem ima reuaced|pomgr syrsueptiom meode datthee dompprigas approving power

up e TR o RS TR AP oM B ore CPU
ofﬂ@éﬁ%rﬁ{ahuﬁhgpﬂ{ngts'zg&nspeed of the 20 information
handl i ng system 25

16.  The method of Claim 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 the
processing components having a reduced power 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 systems,

the power management controller operable to restrict operation of the

-11-
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17. An information handling system conpri sing:

processi ng conponents operable to process information,

at | east sonme of the processing conponents having a
reduced power consunption node; and a power nanagenent
controller interfaced wwth the processing conponents,

t he powegrocd¥BinggemMPoientOii powel @WnsiaptidtOasdodiBusd Wit start-up of the
total power for use by the information handling . i
syst em ATACSIPiINE SPmMBenaEs RIHs poweicoBsImRim af flae ether infasmation
the po {80 estrict

oper at 1 qrnaRAE AR EORER! e R 0 DD ey
consunption associated with start-up of the

R L e T e T —

confraliérresitte opéraiGWef the pfocessirey ¢omhppnets b prétabiting B@rt-up of the
system of Claim 17 wherein the power managenent 5

Proges#ing PMBEPNaNEst ri ct s operati on of the processing
conmponents by prohibiting start-up of the processing
conponents. 19. The information handling system of

a ai%n 18lwriafasmatiembandding sysiem af Elaim: 18 whereingh¢ pewer management
riGl: ' the.or [ en b
con 15 B85 SLE s S5 SRS B ror o i
prodesifig coipoRttiawaEdRed powpt ¢amSumptieh indaé thay §idids exceeding the
exceedi ng the 10 maxi numtotal power. 20. The
maxippugt ot PBWehandl i ng system of O aim 19 wherein the
processing conponent conprises a CPU and the reduced

power consunption node conprises a reduced clock
spedt. 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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