POWER MANAGEMENT OF MULTIPLE PROCESSORS TECHNICAL
FIELD 10001] The present disclosure relates generally to information
handling systems, and more particularly, to power management of

multiple processors in the information handling system. BACKGROUND

[0002] ASIRERRIN ARG GEHE o HANBH e bhbh e BRORIFSSEERS

individuals and businesses seek additional ways to process and store

informa4BHI@Ae" 88BN available to users are information handling

systems. An information handling system generally processes, compiles,

es, and/or communicates information or data. for business, personal,, .
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‘0 Ond a&e(}g)uﬁ@rgggtsgv&yﬂbetween different users or a_pplicatior_ls, o

in ormatlonrhancﬁw?é systems may also vary regarding what information is

handjegd. hawihenformation is handled, how much information is

proc&ssed, stored, or communicated, and how quickly and efficiently the

information may be processed, stored, or communicated. The variations

[oovnformatiogs hapdking syrtems stonydanintarmatian bandiing . syStemas uals
be general or conﬁéﬁlij.red for a specific user or specific use such as
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syst?ms may include a variety of hardware and software components that
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bulaysk)¢legernnespofier p GpaHREIah s)HE Rl foWila usteiag 8 RSIaMHANof the
netwaorking systems, e.q., computer, personal computer workstation,
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refjiemebiiONaBYVitEiwstarageraeen newerk:d ia?@ﬁ!’:@ﬁbrﬁﬁ@fgxiﬁkaﬁxﬁt%dhng
and telecommunications_switch. [0003] An information handling system

SYMEEOIRDASE I PN FSRRTBRaghar PHorRessrsissigndybbprodasdpiarmation is
habidess; dighahiigcessaiadiareinafiocpiaceseRed)) of 6odieuiaiChand how
bet\{veen difffferent clock frequencies and operating voltages with 1
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, e.g., computer, personal computer

workstation, portable computer, computer server, print server, network router,

network hub, network switch, storage area network disk array, RAID disk system and

telecommunications switch.

[0003] An information handling system may comprise a plurality of digital
processors, e.g., microprocessors. These digital processors (hereinafter “processors™)

are able to switch between different clock frequencies and operating voltages with



negligible impact to software running on these processors. An operating
system may conserve power in the information handling system by
operating at least one of the plurality of processors at a lower clopk
frequency and/or operating voltage when at least one processor is not

' 0004] Each of the plurality of processors (hereinafter
o p s e S AR o e prieacssiar may
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legpicRstetroeessfe isowebstageilévangizeach physical processor has only
one set of power state registers. [0005] For example, an information
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hzimmgta,ﬂeegee@gpm&ag@@%%g%ﬂperation. [0006] Since the o_perati_ng
system is not aware of what logical processor is associated with which
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high,power state. [0007] What would be preferred in order'to conserve
two }P

power woul BEFPthe” o RigFtHiltzeto iprdadeeeram onsnstny sicat) at
opracossartapesatingnshechigh oo rsate andib o Hilizan INeaton

the other sical processor that may now opera the low
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high-utilization threads to respective logical processors that_ were
[¥¥Kdciated Vbitheju Stonpghysicalypranesses ruwaiedoin $1ahieBical processor is

associated with which physical processor, the operating system may assign a high-
utilization thread and a low-utilization thread to one physical processor, and the
remaining high-utilization thread to the other physical processor. This scenario would

require that both physical processors are operating in a high power state.

[0007] What would be preferred in order to conserve power would be for the
two high-utilization threads to run on one physical processor operating in the high

power state and the low-utilization thread to run on the other physical processor that

may now operate in the low power state.

SUMMARY

[0008] If the operating system would know the logical-to-physical processor
mapping, it could have assigned the high-utilization threads to respective logical

processors that were associated with just one physical processor running in the high

o]



power state, and the remaining low-utilization thread to a respective
logical processor that was associated with the other physical processor
that need only run in the low power state, Thus power would be
conserved without sacrificing performance. [0004] Conversely, if
poRXIRLMRPEAHNY REHRIRNGE WA HeRled &9 Teﬁ?gy:%{/g DSER Byc?c%ssor
was not of primary concern, then assigning only one high- utilization
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each high- utilization thread on different physical p S may Increase
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20 gerformance,_ assigning each high- utilization thread to an associated logic
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mfgvhi[ﬁig ish%ﬁ%&:uting. For ex le, a thread may use a processor less
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pecific odiments of this.disclosure, a lpgical-to-physical
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the changes in its utilization requirements.

[0011] According to specific example embodiments of this disclosure, a
logical-to-physical mapping may be implemented by using an Advanced
Configuration and Power Interface (ACPI) object, in accordance with the ACPI
Specification, Revision 3, which is hereby incorporated by reference herein for all
purposes. The “_PSD” (P-State Dependency) object may be used to notify the
operating system which logical processors are mapped to the same “domain.” Each of
the logical processors in a domain shares a dependency with the other logical
processors in that domain. A domain may be defined as a physical processor and/or a
plurality of physical processors, each domain having a certain power state. Thus, the

operating system may have knowledge of which logical processors are associated



operating system may have knowledge of which logical processors are
associated 3 with each physical processor (domain.). The operating
system also may know and be able to control the power state for each
physical processor. Thus, the information handling system may he
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ower use is not of primary concern. [0012] A Ing
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omprises: a plurality of physical processors, wherein each of the plurality
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t iCal Proces8ore rmning I BIEPENEE SIS SRIAE S pRenglogical
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i for maximizing execution speed.of. program threads, |
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the dwRetiBer Gfdiggh-utilization program threads to the logical processors

running in different ones of the plurality of physical processors oper_ating
[003the high pawefastassioppdeadiang roveratiéer hamdlingisystemuiadingpeed of

progeiactabiedaigh &%@&@Q%&OVXHB%? %@5%@ n%%ggl%lgoreexﬁ( SENSt of this
. program threads, according to yet another specific

disclosure, comprises: a plurality of physical processors, wherein each of the plurality

of physical processors is capable of operating in either a low power or a high power

state, and each of the plurality of physical processors is capable of running logical

processors; and an operating system for controlling program thread execution by the

logical processors running in the plurality of physical processors, wherein the

operating system assigns execution of high-utilization program threads to the logical

processors running in different ones of the plurality of physical processors operating

in the high power state.

[0014] An information handling system having selectable high speed and low
power system modes for executing program threads, according to yet another specific
example embodiment of this disclosure, comprises: a plurality of physical processors,
wherein each of the plurality of physical processors is capable of operating in either a

low power or a high power state, and each of the plurality of physical Processors 1s



example embodiment of this disclosure, comprises: a plurality of physical

processors, wherein each of the plurality of physical processors is

capable of operating in either a low power or a high power state, and

each of the plurality of physical processors is 4 capable of running logical
capRBRCESSOrsnAd MLRREBINGAHEMAr eandialling, Program Weadnmoliing

execution by the logical processors running in the plurality of physical
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maximizing execution speed o progr%mt reads In'an mtornration
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phieaUfiRadigh:uslizatin 1PiRgTam fyeads with the logical processors

running in different ones of the plurality of physical processors operating

[odndhe high powRkiRiate: ARGEXeSHING U ZAURR of program threads in an
information handling system, according to another specific example embodiment of
this disclosure, comprises: running logical processors in a plurality of physical
processors, wherein each of the plurality of physical processors is capable of
operating in either a low power or a high power state; executing high-utilization
program threads with the logical processors running in different ones of the plurality
of physical processors operating in the high power state; and executing low-utilization

program threads with the logical processors running in any ones of the plurality of

physical processors.
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program threads with the logical processors running in any ones of the

plurality of physical processors. According to a first specific expression of

the invention, there is an information handling system for reducing power

use during execution of program threads, said system comprising: a

plurality of physical processors, wherein each of the plurality of 5 physical
processors is capable of operating in either a low power or a high power

state, and each of the plurality of physical processors is capable of
runningdegjiéllpioedisbrseeiiid axpoperating thysterenformc dintrellingn information
RARGRAIWEAOEXRCHILL D the dggkﬁﬂiﬂ%%%gg&g&% of'} rr‘é)z%?am ttr}]l(reeads, said
plurality of physical processors, wherein 10 the operaterg dem'is
EBIecBIRIISHS/ering the power state of each one of the plurality of

physical DFOC%ﬁﬁfaﬁ%%&%Hﬂgr&%sB%%ﬁé%%%ﬁc%%%ﬁé‘ Slglfatli § of
plurality of physical processors, such that the operating system aSS|gn}§
executBY BeHigrRetireat reppeblant enuatisadthishemda mroeessorshigh power
e aieons Gl B ALPOY iF AIGERSO OReLANA ) FG ]

15 power state and assigns execution of low-utilization program threads t

the loglegioptsvasesrisiiing in other ones of the plurality of physical
processors oparghingdindhResIaw RPWGIRIAIR: PRGNSR SESOREN by the

specific expression of the invention, there is an_information handling ~
systenl9SICA RXAEeSRAES akBringon Srerlyrelipredirtstnrbatis csss, 2gherein

system comprigingeh iy lityeaf gméﬂgﬁlemp&géwéﬁn\w%?&@&félaa?é $Rach

plurality of physical processors is capable of operating in either a low
ohi

power SREORIGK PBIAIYRARN SR HoR st Apripaltyodling frsqawer state of

processQiis éa &apaRIe Qf IR WIS HIRIIGRLRIOSRSROISANHAS an operating
system for controlling program thread execution by the logical processors

RARSE 8% HRIPARS St phRSiedr B Ideisbors i Gppragitgshatens fe the logical
FRIRAGYS O EHARRY BIIBREST Wﬁﬁq%?@%&ap?ﬁ)%sms%ﬂ@gﬂlgfin the high
physical processars and controlling the power state of

power state and assigns execution of low-utilization program threads to the logical
processors running in other ones of the plurality of physical processors operating in the

low power state.

According to a second specific expression of the invention, there is an
information handling system for maximizing execution speed of program threads, said
system comprising:

a plurality of physical processors, wherein each of the plurality of
physical processors is capable of operating in either a low power or a high power
state, and each of the plurality of physical processors is capable of running
logical processors; and

an operating system for controlling program thread execution by the
logical processors running in the plurality of physical processors,

the operating system is capable of discovering the power state of each
one of the plurality of physical processors and controlling the power state of

each one of the plurality of physical processors; such that
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each one of the plurality of physical processors; such that 6 the operating
system assigns execution of high-utilization program threads to the
logical processors running in different ones of the plurality of physical
processors operating in the high power state. According to a third specific
expression of the invention, there is an information 5 handling system
having selectable high speed and low power system modes for executing
prog rar‘rhlﬂfmwdéngab@@ﬁmmr?mﬁ?ﬁqn afﬂ:}%ﬁlﬁl’?m@hﬂﬁiﬁ@kr@m threads to the
r ch of.the plurality sical processors is
e e L PR bEAR P e s
eneriighe {iehagbyrofpsinyasical processors is capable of running 10 logical
processors; and an operating system for controlling program thread

executigBcBYRg g @ﬂ@gﬁsﬁﬁ%ﬂ%&?m&ﬂﬁ%ﬁﬂ%ﬂ@ﬁ Al oys [agn? {nformation

groce,ssors, wherein the operating system controls the power state
Aliggs wieHEBNIRgitg Sty Sieh mencbaxdble Wopsinling epombdw for
Bx@BRWpHbbZAH Rt gl Inidiizaligniprpgram threads are being
executed; such that, when runni%n a low power system mode the

operating sys%m%@h&¥&§pm@iﬁ PEES, Ofsres sreheopiteantyratity of
physicahgesagssersd@apeaisblidibpeNEE SRR 186 QRGLANESIE power

the plurality of physical processors to operating in the low power state;
and thé%@é@ﬁ%ﬁ‘%gﬁaﬁ%’&fﬁhgy&é’@dﬁ%]ﬁ%eﬁﬁﬁeﬁiﬁﬁﬁ%lﬁ pfograime

threadsdgi¢heplegigabriragrBsors running in ones of the plurality of
physical processors operating in the 1Ell]ii]%h ower state and assigns
a

execution of 18%RTHIURS SYSFoG-Eh & Dpieiagichrgsbeseatien by the

runningagicatipes @res-ohihe piliradity Plupi§I6RIPRRSEISHET QREFRINARIN
the low power state, and 25 when running in a high speed system mode

the operating Sy<IRAA I AL PR BERQY BF tHESHHG Ry dsppldielurality
processophjieiclgraie: isdriglic pawareSipiem 2ok ASSIYNSEXBTHABIDiNd high-

high-utiljzati t t logical prqcessors running in
Toror AT hLEHOhANES O B GRS nEpendting n he igh

different 0H&s G
power when running in a low power system mode the operating system controls

the power states of ones of the plurality of physical processors to operate in high
power state and the other ones of the plurality of physical processors to
operating in the low power state; and the operating system assigns execution of
high-utilization program threads to the logical processors running in ones of the
plurality of physical processors operating in the high power state and assigns
execution of low-utilization program threads to the logical processors running in
other ones of the plurality of physical processors operating in the low power
state, and
when running in a high speed system mode the operating system controls the
power states of the plurality of physical processors to operate in high power state and
assigns execution of high-utilization program threads to the logical processors running
in different ones of the plurality of physical processors operating in the high power

state.
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state. 7 According to a fourth specific expression of the invention, there is

a method for reducing power use during execution of program threads in

an information handling system, said method comprising the steps of

running logical processors in a plurality of physical processors, wherein 5

each of the plurality of physical processors is capable of operating in

either a low power or a high power state; controlling the power state of

each odeotrethegiorafydh phssitabprosessathe peritionupenciowmethod for
-lowe-utilizati igh-utilizati m_threads are bei :

e Y S ACRE Sy agpane

preteasstvd meHindg omonisinstiiestohsrafity of physical processors

operating in thehigl, RONST SIBLE B AGSHING W RO RIOYAM, ereiy

threads with the logical processors runnlr?% in‘other dnes of the p?uraﬁy o}f

physic&aﬁhdafé@m%ltﬁéﬁyatm@wm Pevvesisowersiaieo Aeporting itoeither a

fifth spegiie Kxoressienaihe dpyaption, there is a method for maximizing
execution speed of E)rogram threads’in an information handling system,

said method EBRNLRG I Seps GfehsRel R el headesalissdhmbysical
plurality,tBRysicR RERBRS SIS WEG Rithy 28w a5 R ALY Afitization

physical processors is capable of operating in either a low power or a
high pdWesFratafbrextirsniRgise b state of each one of the plurality of

physical processfisnaaREAGINGAARER HRBr AR dQUE WillzalloR 8B4t processors
high-utilization, program threads are being executed; 25 executing

high-utif2n Brafgiand thebeline b Ysisrlasrsssxscperating g e high
differejoangsafdhaplurality of physical processors operating in the high

power state; and executing low-utjlization prog{ram threads with the logical
Processors executing low-utilization program threads with the logical processors

running in other ones of the plurality of physical processors operating in the low

power state.

According to a fifth specific expression of the invention, there is a method for
maximizing execution speed of program threads in an information handling system, said
method comprising the steps of:

running logical processors in a plurality of physical processors, wherein
each of the plurality of physical processors is capable of operating in either a
low power or a high power state;

controlling the power state of each one of the plurality of physical
processors depending upon how many low-utilization and high-utilization
program threads are being executed;

executing high-utilization program threads with the logical processors
running in different ones of the plurality of physical processors operating in the
high power state; and

executing low-utilization program threads with the logical processors

running in any ones of the plurality of physical processors.



running in any ones of the plurality of physical processors. 30 8 BRIEF
DESCRIPTION OF THE DRAWINGS [0017] A more complete
understanding of the present disclosure thereof may be acquired by

referring to the foIIovﬂr&qE% }%E@HF@ Eﬁgeg ip&gg!gg%i&r& \évith the
accompanying drawimngy : i matic block

diagram of an information handling system, according to specific example

EiRbGdiments oFHAE sieseitaisefsseadios Td] thrynresents dssivrimsatiercof may
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the description herein of specific example embodiments is not intended to limit the
disclosure to the particular forms disclosed herein, but on the contrary, this disclosure

is to cover all modifications and equivalents as defined by the appended claims.

DETAILED DESCRIPTION

[0023] For purposes of this disclosure, an information handling system may
include any instrumentality or aggregate of instrumentalities operable to compute,
classify, process, transmit, receive, retrieve, originate, switch, store, display, manifest,
detect, record, reproduce, handle, or utilize any form of information, intelligence, or.
data for business, scientific, control, or other purposes. For 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



suitable device and may vary in size, shape, performance, functionality,
and price. The information handling system may include random access
memory (RAM), one or 9 more processing resources such as a central
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25] Referring to Figure 1, depicted is an information handling system
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coliiRnaba h&ePaGEREPTHaSs AARRIGAHSL 140, which may also be referred to as a
memory controller hub or a memory controller, is coupled to a main system memory
150. The north bridge 140 is coupled to the plurality of processors 110 via the host
bus(es) 120. The north bridge 140 is generally considered an application specific chip
set that prO\}ides connectivity to various buses, and integrates other system functions
such as a memory interface. For example, an Intel 820F and/or 815E chip set,
available from the Intel Corporation of Santa Clara, California, provides at least a
portion of the north bridge 140. The chip set may also be packaged as an application
specific integrated circuit (ASIC).  The mnorth bridge 140 typically includes
functionality to couple the main system memory 150 to other devices within the
information handling system 100. Thus, memory controller functions such as main

memory control functions typically reside in the north bridge 140. In addition, the

10



specific integrated circuit (ASIC). The north bridge 140 typically includes
functionality to couple the main system memory 150 to other devices
within the information handling system 100. Thus, memory controller
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ow-utilization thread is executed in a physical processor that is running at

|
(R He RS AR &I AR E rd Q8 GREREAES s fohh B PRTfOFSVefnbigher

thréa ghpussehafheieforeppagsam thrrdsa0R and 204 asnighwilizafion ror
threlads glat mﬁg%})e $ ,ef({:zrabl rocessed with logical processors 210 '
X Rng I ‘DRYSICAY KRBT BT oo FRFHIY i thePhIGHF Bowerstare, hat is

unnihg'in‘a
rungugg at higher ttogkncies/voltages there is a noticeable performance enhancement

to a user. However, when a low-utilization thread is executed in a physical processor
that is running at higher frequencies/voltages there is negligible performance
improvement to the user. Therefore, program threads 202 and 204 are high-utilization
threads that may be preferably processed with logical processors 210 running in a
physical processor 110 operating in the high power state, e.g., at higher clock
frequencies and/or voltages. Program thread 206 is a low-utilization thread that may

be adequately processed with a logical processor 210 running in a physical processor

110 operating in the low power state, e.g., at lower clock frequencies and/or voltages.

[0028] A thread may change from high-utilization to low-utilization, or visa-
versa, while it is executing, e.g., if all threads become low utilization then the

operating system may switch all physical processors to the low power state. For
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frequencies and/or voltages. Program thread 206 is a low-utilization
thread that may be adequately processed with a logical processor 210
running in a physical processor 110 operating in the low power state, e.g.,
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stafanaaddbe Byaksimy ilvgsa pprosHsas doloegistate a domain. The operating
system may then assign program threads based upon each program thread’s utilization
requirement and available logical processors 210 running in a physical processor

operating in an appropriate power state.

[0030] Each of the logical processors of a physical processor domain shares a
dependency with the other logical processors 210 in that physical processor domain,
e.g., when a physical processor domain changes power states, all logical processors
210 within that physical processor domain change to that domain power state. A
physical processor domain may be defined as one physical processor 110 and/or a
plurality of physical processors 110, each domain having a certain power state. Thus,
the operating system may have knowledge of which logical processors 210 are

associated with each physical processor 110 (domain). The operating system also
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[0030] Each of the logical processors of a physical processor domain
shares a dependency with the other logical processors 210 in that.

physical processor domain, e.g., when a physical processor domgln
changes power states, all logical processors 210 within that physical

i that domain power state. hysical
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hod t of the present disclosure- Program threads 202 and 204 are
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[ t nd the high-utjlization program threads 202 and 204
e L SRR e grgtis o i caton
Pre@aeuiErdy XM diees highmqhﬁizaﬂﬂghpﬁogmghpﬁtréﬁdﬁr@m@cﬂdﬁtéon, af logical

Utihzati I 06 does nat. require high throughput for
B e B ool e A S A povw sae
s pfsgeasory @ﬁi@@@&ﬁﬁgti\MOtﬁ?égbwtﬁtnmlsWegﬁsmdhwaéiez(Byalnd _204} to

[eTa) t igh=utilizagi ram threads 202 an 4 1o . logical,
s e e S QeGP O g i
thf‘aé%}@ﬁ%zat%@lldhtmmz%ﬁﬁ)ﬁotrﬁremigaiemcaehsgmu@mmmgzmo different
h IngdBeasdifferant Jvsi i ly the physical pracessor
e R R T S
Stafen et PIBRsHWEP e, thil conswmmviriy powetdr thevinformatitius

coRaRtnRG SYHEm t:kQQnEQ%gﬂoBﬁtﬁfﬂﬂ%t%ﬁgﬂr?Oﬂ depicted is a

schematic block diagram of a plurality of program threads running in
[O@sBpciated Rogfiaaiy oeessait Se|eeREQr is a schematic block diagram of a

plurality of program threads running in associated logical processors selected for
maximum program execution speed, according to another specific exa:fnple
embodiment of the present disclosure. Program thread 202 is being executed in a
logical processor 210a and program thread 204 is being executed in a logical
processor 210n. The logical processor 210z is running in the physical processor 110a
and the logical processor 210n is running in the physical processor 110n. Both
physical processors 110a and 110n are operating in the high power state. The
program thread 206 may be executed in either one of the logical processors 210a or
210n (processor 210a shown). Thérefore since thread 206 is a low-utilization
program thread, it may not substantially affect execution speeds of the logical

processors 210 running in the associated physical processor 110. By assigning each
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maximum program execution speed, according to another specific
example embodiment of the present disclosure. Program thread 202 is
being executed in a logical processor 210a and program thread 204 is
of tﬁ’@ﬁﬂ%l?ﬁﬁﬁ%%ﬁnp?&%a{hfy%e§§9 207 ]ﬁ}% QUIGRLPIPEESSOr Z10aUs
running in the physical processor 1]Oa and the logical processor PERE
210 HmIRG i e gﬁ%daws@egwmﬁ 1B@tfﬁr;ﬂﬂysm1pg)dﬁs$msxﬂtﬂlﬁaﬁon

thread AOR @r%ge%sls&@o&h@lhlgﬁrmfr%%%ﬁf%rm@ Ry fﬁg read 206

may be executed in either one of the logical processors 210 thg)cessors
HO(JrEe888r PLOSHESh WM rerdiets n%%htﬁYéédlmbqsl@fwumzéﬂnﬁﬂmg
systehogoam thread, it may not substantially affect execution speeds of the

logical processors 210 running in the associated physical processor 110.

[00By assignifithdackhnb&iahhe highhusilizatiospr QQJ@J%H@E?@%@Q@ AR_eAR4,
to %Qd(IiVI ua I%g,lcal§rocessors Zl%arunnlng in different physical
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aximym _pr thr u hpu WI|| he achle dinthe |nformat|on handling
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of he disclosu re ot mpﬁ( limitation
Skﬂgernalf%s) %c? SS ﬁrberré o r?ogsuéﬁ; |Imlta?lor¥t ?s tfg Cﬁﬁcgﬂ%‘ai@ Besfippisipd and
desmnéremb@mmms oérdablélaﬂcamsldmadadmmlfmyomdadterﬂﬂpélxlaawtwe
function, as will occur to those ordinarily skilled in
Oftggeg%égr%ggﬁga%%ﬁgvmg the benefit of this disclosure. The depicted
and described embodiments of this disclosure are examples only, and are
not exhaustive of the scope of the disclosure. 14 LLOYD WISE Claims I.
An information handling system for reducing power use during execution
of program threads, said system comprising: a plurality of physical
processors, wherein each of the plurality of '
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physical processors is capable of operating in either a low power or a high

power state, and each of the plurality of physical processors is capable of _
running logical processors; and an operating system for controlling LLOYD WISE
Program thread execution by the logical processors running in the

p uraliri’ti/ of physical processors, wherein the operating system is capable

of discovering the power state of each one of the plurality of physical

processbrs and ottt ahehpodlimestattenf dachoheiot thepturality dfiring

PEMRIGR PEIGRSSAS (BHGNNANIRGAREIBHNG: System assigns execution of

high-utilization program threads to the logical processors running in ones

of the plurality’oPBRgLizat! provdedopscsperating ieia Bgh pévikes slatelity of

and ass;bgw@xq_ﬁuﬂmc@ﬁ I@mp@ﬂi@fdiﬁap@i;ﬁgflg%t?ﬂ%h&% ﬁel&hﬁd%}CQJ a high

processors running in other ones of the plurality of physical processors
B0t t?get%‘i.W&Hﬁ'foﬁrﬁ?ﬁh“%ﬂ@ﬁ?@%&%ﬂérﬁapable of

. power, staie
operaterg i the 16w POWEr's
accordimgntongldagich] proessiorthenchigh power state comprises a plurality
of high power sta S he information. handling system according, to
claim 1, whereglnt e Towp 3\%?5%(90 %13;8%1'1:1'16 Sty &t BT SERRPY the
states. 402r¢ré mveprsationhargingeybiaitnctordisicetocladnsds wierein

the operating ﬂ%ﬁ@h@i%@&’&éﬁl%&%a%ﬁ@éf‘lﬁ&@&v'&ﬂi‘é%h@ @W%&&?%aég each

associated with each one of the plurality of physical processors. 5.
informafibh Hahaiyralstahriestalintpteseramind somaidimmiegperatisgte of

system etoals shenppuelisiasesdl seshhaneebiierinrality of physical
processors ba ed%%pon.how many high-utilization program threads and

low-utilization ‘Brogfrait T3S Eré SHY BeELldy 015" eh iz atonatrggram
Ic 6. Thirinformoation dpcd|ingsystemmancordingries aldithelp M greit thRysical
logical pr rs.are assigned to.domains and each of the domains

represe%rt%(gg%é%fo{jﬁéa%ﬁrgﬂt&gfgﬁ%ﬁggﬁ%rso%%s%%%s? PR SR ALl
handlingtgyzteen acewrdindueadidinilt, Wwhierbiprohessors running in other ones of

the plurality of physical processors operating in the low power state.

2. The information handling system according to claim 1, wherein the

high power state comprises a plurality of high power states.

3. The information handling system according to claim 1, wherein the

low power state comprises a plurality of low power states.

4. The information handling system according to claim 1, wherein the
operating system discovers which ones of the logical processors are associated with

each one of the plurality of physical processors.

5. The information handling system according to claim 1, wherein the
operating system controls the power state of each one of the plurality of physical
processors based upon how many high-utilization program threads and low-utilization

program threads are being executed.
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high-utilization program threads are assigned to logical processors o
running in physical processors operating in the high power state pefore LLOYD wisE
the low-utilization program threads are assigned. H. The information

handling. syste rding to claim 7, wherein the logical processors

eerutigsg the %ﬁ?ﬁﬁﬂ%%%%npﬁ%%%% t??’rsetglasaﬁf(gr%]l%é%&%’(?“a&t@’hereln the

miRaifAL B1RE RN BRsr assighyicad processai saeguired tORRIAIEIRMRS one of

higb howery grtaggygm;[ finfarmation handling system according to claim
1, wherein when a high-utilization program thread becomes a

low-utilization program thread the operating system reassigns execution

thereof ?g one %Eﬁ?fél e s &Bﬁ%ﬁ:ﬁl”%‘&c@‘%&@éﬁérﬁtm ify thdesin the

pbigkrnsiitetirOpPheuntorradtior hanehinDisysian w@égm%ﬂgﬁg@é?}l%hysical
reigwhe -Wtilization, program thread becomes a high-utilization

Eﬁ%ram%re@éﬁ#}%gvé{%gﬁa%%ggp terﬁrrgéaéesi%ﬁégreexg&ﬂ%w fﬁg}@é’foﬂb Bffgram

oflﬁ’?édﬁlﬂrr"aﬁW@Teﬁ‘hysical processors operating in the high power state.

11, An information handling system for maximizing execution speed of

prograng threadise saidraystemeamiis igiot PleeaHbn T tBWMSiEAY . wherein the

: Iy herein each of the plurality of physical processors is
AP DT SPTStiAS G RSy BISPBPIRRRUR (oA Segcaid so a o

cBEH Bz E1p | Dratiegrod hblysical [Processos Séguiaidatol & SfrdidNiniMge | AgiGahower
pgpeessors; and an operating system for controlling program threac_i
execution by the logical processors running in the plurality of physical

processors, the operating.system is capable of discovering the power -
state o?%ach g%%%m%ﬁfr ﬁﬂ?%‘f%mqé?@éﬁﬁ%‘@&&@éﬁ@ bowestiingvhen a
thecpowbraiate plogach dneadf treqphsality 1ohPRySIBALRIGRE SRS BUGH (he

B e B Y S R A piyscal

high-utilization progra helogic
RARGEHPTS19PSTafBsa pllg Adivy [sfwer state.

10. The information handling system according to claim 1, wherein when a
low-utilization program thread becomes a high-utilization program thread the
operating system reassigns execution thereof to one of the plurality of physical

processors operating in the high power state.

11. An information hahdling system for maximizing execution speed of
program threads, said system comprising:

a plurality of physical processors, wherein each of the plurality of
physical processors is caf)able of operating in either a low power or a high
power state, and each of the plurality of physical processors is capable of
running logical processors; and

an operating system for controlling program thread execution by the
logical processors running in the plurality of physical processors,

the operating system is capable of discovering the power state of each
one of the plurality of physical processors and controlling the power state of

each one of the plurality of physical processors; such that
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physical processors operating in the high power state. 12. The information

handling system according to claim 11, wherein the high power state LLOYD WisE
comprises a plurality of high power states. 13. The information handling

system accordtiﬁlﬁg to claim 11, wherein the low power state comprises a

plurality of low' powWBF &HtEs T KESIsRSnFsGBRMandIghsystzation program
accordirity¢tads|&intht Ipwibeireinddieoioperalingis WS ER-ASSIIRS EXRCHHANRS of

low-utilizatign,PrQ am hreads.to logjcal. processors running in any of thé
plurality%oty phe;/sfi)cgf procl;:ség gﬁg@fgy%eih ill‘#o]?&%?foﬁliaheandling system

accordirﬁ to claim 11, wherein the operating system discovers which
ones of the logiCSI BfoEBReLeRshardlingsssism hovioRdiagdh ohénoflthevherein the

phigalityvedrphysicahprioeeasoisalikd of ipiformalionhandling system
according to claim 11, wherein the operating system controls the power

state of gach ity of sical processors based ypon how
many high-uti%i%%%{ygﬁﬁ%%ﬁ sxgﬁ%%%-%otﬁ%ié% C?)arlgb ﬁm"fh?@%ﬂéhe
alSORING SHE smPTISeT e nFali i afderhmetirtasystem according to

claim 11, wherein the high-utilization program threads are assigned to the
logical prbcesSs infoningidn IdifteientsphysicalBrORRSEPESQREIAINGIL he
the high pawer tate.before the low- utilization program threads are _
as%signeg.) 1%5. 'Ifrﬁe‘%n} rrsna?ﬁg%“?‘]%rh&ﬁ%‘é’y‘é@ﬁ?%%&d%%‘&% Uigitfls1 fp logical
WHEeFETF T ABRN ASIg BoytRiZEtaiuprografipiiseatithecssoes a low-utilization
program thread the operating system reassigns execution thereof. 19.

The infdrinaticrhbanthing:sys eimdaacospineh taceiiith & ko WS WHEL A the
lo -utglization program thre%d Pgecomes a high-utilization program thread
opera te d? 11C

i &% L e Al tefoPr s vatsp o ith

th ope?a%’g system reassigh
irsRsineation thapdingtsystehydealing seleetable high speed and low power
system modes for executing program threads, said system comprising: a

pluralityi f phﬂﬁi@ﬁh@ﬁﬁﬁﬁ%r&n‘&ﬁ%@ﬁ%ﬂpgﬁgmﬁg ity of 1, wherein the
operating system controls the power state of each one of the plurality of physical
processors based upon how many high-utilization program threads and low-utilization

program threads are being executed.

17. The information handling system according to claim 11, wherein the
high-utilization program threads are assigned to the logical processors running in
different physical processors operating in the high power state before the low-

utilization program threads are assigned.

18. The information handling system according to claim 11, wherein when
a high-utilization program thread becomes a low-utilization program thread the

operating system reassigns execution thereof.

19. The information handling system according to claim 11, wherein when
a low-utilization program thread becomes a high-utilization program thread the

operating system reassigns execution thereof,
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physical processors is capable of operating in either a low power or a high e
power state, and each of the plurality of physical processors is c_apable of LLOYDWISE
running logical processors; and an operating system for c.ontrolllrr]lg

progra read execution by the logical processors running in the

pluralitg]2 §fq phy%‘l%é?%r%%%ko @?mﬁﬁtf%%&&ﬁﬁ@@mmmgﬁwow

pOwEs steierohealch mnemmmgmw@m Qﬁp@é;lg,ﬁﬁ @g@@ggﬁﬁg%plgndmg

upon how ma -utilization and, high-utilization program threa sare

being execuﬁeﬁé%#&la% vglgggﬁcreﬂ %ﬁ%ﬁog’loWBWeF@ét%?ﬁ%@’é‘é%h@ of
operatin@%%ﬁéW%@?ﬁ%ﬂsl&mm*bvewfswmstmgdme&métheIp{urgdmépgr a high

; oo ;
physicabpiagessrsaie eRGIAE ik NHAVSF S and the other.ones o
the plurglit . hysiacl:al processors to opeyrau%n tﬁll Tihe W power'StagRadle of

of
and the ‘SPeTRiIRG So5PEATs88TgAIexecution of high-utilization program

threads to the dagipatprocessers w%&%i@@ﬁ%%iﬂ?%%@&%ﬁéﬁon by the

physical processars operating in the high power sta _ _
executig(r%bcf%vﬂqﬁ?ﬁlsga?igur%l%g% etﬂwéﬂg’ﬂf MHysisdi B SESRESShRICIn
running in othéhftmesr@tﬁmgespkmmlitgpﬁfrphysigab@meagggrsoppgdpté;ﬁgt ;lgf the
the low pawe running in.a high speed system mode the
operatinplg g\i{lle[}(]aSre;nCTI %oﬁﬁ%%}??ﬁ‘é%%sSWedr%ﬁ?gfié‘é ‘?Rﬂ%qb?mgﬁ?%k‘ﬁh%kﬁrmn and
processUEY 1 aiaterTe Srghipods estdierand essigh suwekanmtion of

high-utilizatiomm@gﬁ@mg};%egpg tgwg;hﬁolgglicg}l,s%&cggg&)gs ti}lél n(r)llgg% ilrlw1 g s ﬁtem
different ones of the plurality of physical processors operating’in the @'

power ST O3 P HE TG st ATHRRFAIING By St EibCoFdMysioat ipine@Ehrs to

whereirptiteathigh inelvensiateeemptises (pkiIrality %ffhigahogﬁ@é’l%%?tﬁ@sical
22. The information %an%lépg s%{s%em according to claim 20, wherein the
low power State compriaas & pitrafiey Bf BRM5owENStaRs s oppiating system

informatitehmering oy stenghetdrditiontorofaimm 26heuRRELIRVIEER] Brocessors

the ope e AL g LR BapeRuon B o B hian

power state and assigns execution of low-utilization program threads to the

logical processors running in other ones of the plurality of physical processors
operating in the low power state, and

when running in a high speed system mode the operating system

controls the power states of the plurality of physical processors to operate in

high power state and assigns execution of high-utilization program threads to

the logical processors running in different ones of the plurality of physical

processors operating in the high power state.

21. The information handling system according to claim 20, wherein the

high power state comprises a plurality of high power states.

22. The information handling system according to claim 20, wherein the

low power state comprises a plurality of low power states.

23, The information handling system according to claim 20, wherein when
a high-utilization program thread becomes a low-utilization program thread the

operating system reassigns execution thereof.
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24, The information handling system according to claim 20, wherein when
a low-utilization program thread becomes a high-utilization program thread LLOYD WiSE
the operating system reassigns execution thereof 25. A method for
reducmgzgowe éjl 9 rin executlon of program threads in an

information handiing SR 8aR e thestrrorpnTding thelstepofyirersiinghen
logicewproliessorsiimerpluralitidfipbysieal PIASRSIASWNSHEIREARAEG the
thgppllggiggt 95@9@’%&? Rrogessors Js ca able of operating in either a low

power or a |gh powe staqtjéeccl:lorcl) tro ?ﬁ%o he power state of each one of the

plurality {Jphysmal rocessors depending upon how many low-utilization
and hig unza{hdﬁetg PAdPas R ETROANE Bedrilyéxecttedti@xefutingam threads

hl@mmtﬂl@aﬂﬂﬂq@m@ﬂiamgmmm M@MM&%&%@%Q%& E#"”g in
ones of the plurallt}/ of P%/ rocessors operatingin the power
W&

state; and executingJow I rai fhﬁ@&ffé‘%tﬁftk@b@gi@’alpfOCGSSOrS
process@’rlserﬁun Al of thtehekumias of thesurality AERBYSIEABIOCRRISting in

operatingnthe.lo Oggyv&r s@ég 26,.Jhe method according to claim 25,
further comprising he ste ssigning Shread execution when a

high-utilizationSrSEVaiReEtHie a9 becetiesod foek atitizetitr: progam greagkical
27. Theﬁ&&@&@%@mggt%lﬁmgé fr ﬁ[owmﬂr%tn&theclftg%g—utlhzatmn

reassigni éthre%mexecutlon when a low-utilization program t
become¥ &Ht AABAPRE SR BFead. 19 28. A method for

maximizing exem:dlmiih§p%ﬁﬁl@ﬁﬁ%@f%g@ﬁ%gﬁéﬁﬁgdeﬂfg{m‘agﬁﬂl processors
handlmgu stem sald t?;nod coIy I’IS the steps of. mmning logical

processors ina plurafty pﬁ)ysf §Eﬂ*§ PYPRETAIFT ©REFHGREHE the high
pluralitypeMshytitalapdocessors is capable of operating in either a low

power or a hlgpxggyﬁﬁgqm%tﬁ%ggllm the fhe.p quer state ofheaich one of the

plurality of physical ogical processors
running in other ones of the plurality of physical processors operating in the

low power state.

26. The method according to claim 25, further comprising the step of

reassigning thread execution when a high-utilization program thread becomes a low-

utilization program thread.

27. The method according to claim 25, further comprising the step of

reassigning thread execution when a low-utilization program thread becomes a high-

utilization program thread.
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processors depending upon how many low-utilization and high-utilization W
program threads are being executed; executing high-utilization program LLOYD wisE
threads with the logical processors running in diffgrent ones of the .

plurality of physical processors operating in the high power state; and
executingglowguﬁi?zﬁé%gr?oﬁrgbaﬁm%méaed@‘i}&ﬁﬂ%géW%|@§lpﬁ?6€fé§sﬁﬁ§ads in an
runfifgancarnpoes @fmmmaﬁnaﬁwtbb@bysipﬁmgqaesmfzfg. The

method accordipg.tg claig 28, further comprising the step o re_as&gm(pg

thread execution wﬁén%%éﬁ-%ﬁﬂffé%%ﬁ ﬁroﬁrfnﬂl f%@'ac? gé&%’ﬁ%@@ aPIo\RRssors,

utilizatiot }sHr&avitetkd rRoaliheorphodaapoordingsts clainb 2 fuptheing in

comprisifighéne ROl FeRSSIY 'qg)u;gleﬁgtgxecution when a low-utilization
program thread becomes a high- utilization program thread. 20
controlling the power state of each one of the plurality of physical

processors depending upon how many low-utilization and high-utilization
program threads are being executed;

executing high-utilization program threads with the logical processors
running in different ones of the plurality of physical processors operating in
the high power state; and

executing low-utilization program threads with the logical processors

running in any ones of the plurality of physical processors.

29. The method according to claim 28, further comprising the step of
reassigning thread execution when a high-utilization program thread becomes a low-

utilization program thread.

30.  The method according to claim 28, further comprising the step of
reassigning thread execution when a low-utilization program thread becomes a high-

utilization program thread.
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