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[ 0001] Cowbpastwemiherein is material that is subject to copgmiupar/31328
protection. The copyright owner has no objection to the facsimle
reproduction by anyone of the patent docunent or the patent disclosure, as
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[ 0002] The invention rel ates r al field of power managenent for
net wor ked el ectroni c devi ces. W@?ﬁ\m y, the invention relates to a
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recfent | y been devel oped that allow the |laptop to operate in reduced
per f or mance power states rin i is supplied by the
battery. 30 [0004] Fi gur@%&@?@@ﬁ%&giﬁmgﬁﬁﬁﬁ%{)t op personal conputer
100 that incorporates a power supply/battery utilization system 110

conprising intelligence to place a nobile |aptop processor 150 in a first
per f or mEicddofthd énvieifiomr a second perfornmance node 170 based on whet her the
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networked electronic devices. More particularly, the invention relates to a system and

method for selecting a power consuming state for a network computer system based on a

network load.

20 Background Information

[0003] Many laptop personal computers are able to operate in a plugged-in outlet-
powered mode wherein power is supplied by a reliable and sufficiently unlimited source of
outlet power, and in an un-plugged battery-powered mode wherein power is supplied by a
battery having finite stored energy. Typically, the laptop’s processor and other electrical

25  components consume enough power to deplete the energy stored in the battery within
several hours of use. In order to increase the number of hours that the laptop may operate
on battery power, battery utilization systems have recently been developed that allow the
laptop to operate in reduced performance power states during periods when power is
supplied by the battery.

30 [0004] Figure 1 illustrates a mobile laptop personal computer 100 that incorporates
a power supply/battery utilization system 110 comprising intelligence to place a mobile
laptop processor 150 in a first performance mode 160 or a second performance mode 170

based on whether the mobile laptop personal computer 100 is receiving power from an AC
1
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WO 03/027817 PCT/ US02/ 31328 power source 120 and power supply 130 or a
battery 140. In particular, the intelligence conprises intelligence to
det er m newatvaf28he nobi |l e | aptop personal conmputer 100 isPCaarsazst3esl wit h
t he AC power source 120 via a de-attachable power cord 125 and at such
times to place the nobile | aptop processor 150 in the first fuII
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Cor por at’i California offers LongRunTM power managenent
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well known to those having an ordinary level of skill in the art. ACPI specification

20  version 2.0 is available from Intel Corporation, and available at www.teleport.com/~acpi/.
Alternatively, AMD Corporation of Sunnyvale, California offers AMD PowerNow!™
technology to place an AMD Athalon™ 4 processor 150 into different power modes.
Also, Transmeta Corporation of Santa Clara, California offers LongRun™ power
management technology to place Transmeta’s Crusoe™ processor in different power

25  modes.

[0006] Such power supply/battery utilization systems 110 provide a way to use a
mobile laptop personal computer 100 for prolonged periods of time when operating on
battery power by operating at reduced performance levels that consume less power.
However, these systems 110 provide power management intelligence that is limited to

30  mobile laptop personal computers 100 that derive power alternatively from an AC source

120 or a battery 140.
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2 SUBSTI TUTE SHEET (RULE 26) WD 03/027817 PCT/ US02/ 31328 BRI EF

DESCRI PTI ON OF THE SEVERAL VI EW8 OF THE DRAW NGS [ 0007] The novel features
bel i eved whasmzmBeri stic of the invention are set forth i npPCrhsozappesded
clainms. The present invention is illustrated by way of exanple, and not by
5 way of limtation, in the figures of the acconpanying draw ngs and in

Bl SRR Y B8 e Sy b b SERNa ento

understood by reference to the follow ng detail ed description of an
illustrative enbodi nent when read in conjunction with the accor}panyl ng
dr awi ngi®007][ 0008] Tl gmneéfeatmrbd; beliavad sbaractepbfid ef ﬂlﬁpmﬁjltlﬁéraﬁ%?f-’é obaput er

t hat /b t I 09
Fi qur e (e ppaidey alades s B PFEFYar CgubRds LhBel ol EPbL Bt uilfncl B )
embadi mead of i34, ﬂl'érf%ufeschfkhbSch: ng&gang’@hbﬁmgsfa@d Ho pichtlikegefranet wor k
conmput er 'system according to one e nment. 15 [0011] ]l[:| gure 4A nd 4B

i |1 ust ratreeralsrefeh taisifdlar slsareats: nGheainyertgsy ﬁse@;f{,) hpwewst, asiyet gfpinselry

selectln i n I
obod rRde OF wisy BiT PR e aabislob§ & PereREU o BertoRSpid Rl Sgﬁg&er
state sg BlebtrRveybotiment e reidrig cblguﬂﬂmnanﬂﬂ@ﬂiermMmpaZ@H{g&Ba\Sijngﬁ gure 6

illustrates systemarchitecture of a power state selection system
according to one errbodi ment. [0014] Figure 7 iIIustrat es a met hod for

FB‘BEE? ﬂiﬂ@%}i o1 Fiebte 1o &P SRB0R kS praft bRl Mol BRoBIRAG I°Ce ver
h t mbodi ment. 3 SUBSTI TUTE SHEET (RULE
26) Mo B3G5yl B BBBR D0 001) "Fi gure © i1 ustrates system

ar chi t‘ecture for a server power nmanagenent system according to one

enbodi ”Rﬂﬁw] Figure 2 illustrates simplified system architecture, according to one
embodiment.
[0010] Figure 3 illustrates a method for operating a network computer system,

according to one embodiment.

15 [0011] Figure 4A and 4B illustrate a method for operating a network computer
system including selecting and implementing different power states, according to one

- embodiment.

[0012] Figure 5 illustrates a method for operating a power state selection system,

according to one embodiment.

20  [0013] Figure 6 illustrates system architecture of a power state selection system,

according to one embodiment.

[0014] Figure 7 illustrates a method for maintaining a network load

representation, according to one embodiment.

[0015] Figure 8 illustrates variation in client conmections to a Web server

25  throughout a day, according to one embodiment.

3
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[0017] Figure 10 illustrates a graphical user interface to nmake power state
sel ection settings, according to one enbodinent. 5 [0018] Figure 11

i1l ustratwe oaozsmput er system upon whi ch one enbodi nent nR¢T/USE2/31328

i mpl ement ed. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 10 [0019] In the
foll ow ng description, for the purpose of explanation, nunmerous specific
details are set forth in order to provide a thorough understandi ng of the

present @0%?]“;6““ Pigukl MitubrREs 3PRAH CRLHitcBAEYS o sbQcP PBwK ilahBbidh e art

that th sent ention nmay be practiced wthout s t hese specific
details ol ; -known structures and devices are shown
in bl oci?sif?‘é;igtﬁéﬁq&Pgﬁf’ﬁ%ﬁ?%ddf%# Figure 2 illustrates a sinplified bl ock

di agram of system architecture 200 of one enbodi nent of the invention. The
syst em @@7j ncl udepude NEY Widtrafts0a @agtdeRdUlisRf intylte o 228ke ponec tsede Wi t h
the network 210 to receive a network processing |load fromthe network, a
power nesiagieneetingy atcndiagto dwe empbalvmee. a plurality of different power
consunm ng states for the conputer system 220 based on the network
processing | oad, and 20 a power source 270 to provide an anount of power

t hat5 de[08d8F on t Figupeléllettrates ateonwéer sygiapuipen veliieh ens opbodiglent maw it to
operate. [0021] According to one enbodi nent, the power nmanagenent system
230 cohpmpleserfedhoner state sel ection system 240, a power state

i npl enentation system 250 functionally coupled with the selection system

System 250, The power B EDIRAFAIORF AR HVENTION, CF' S0t %

representation of the network processing | oad, selects a power state based
on the representation, and asserts a power state sel ection, signal

cor Hespi¥dPhg to méhe fellaing depaintionsiogt hie PEROSSONe PXRIERANON; RPMEIO¥RL at i on
system 250.4 ecei.ve r : i i (
cor r espIa o ulieRe SPE R BlariGibrofilt Sohb RN LGRS RTRS sy
r ecei vemvehitor) Olterill bt appartmpheweverabiona skillgd &t thesad thethtbs preserthevenooer st at e
4 SUBSTI TUTE SHEET (RULE 26) 03/ 027817 .PCT/ US02/ 31328 i ndj cated by the
power sy e HAsticRe rithoub soras Qg\gl‘e,se mlff?e&ft{‘)‘fr r IR Y %Ef?m‘é‘i‘”éct ronic
operati it Lranh @342] D fferent enbodi ments of the
et vor kD REss BRECARES bl ot bloEl Ay

15 [0020] Figure 2 illustrates a simplified block diagram of system architecture 200 of

one embodiment of the invention. The system 200 includes a network 210, a computer
system 220 connected with the network 210 to receive a network processing load from the
network, a power management system 230 to provide a plurality of different power
consuming states for the computer system 220 based on the network processing load, and
20  apower source 270 to provide an amount of power that depends on the power state to the
computer system 220 to allow it to operate.
[0021] According to one embodiment, the power management system 230
comprises a power state selection system 240, a power state implementation system 250
functionally coupled with the selection system 240, and hardware 260 functionally
25  coupled with the implementation system 250. The power state selection system 240
receives at least a representation of the network processing load, selects a power state
based on the representation, and asserts a power state selection signal corresponding to the
selected power state. The power state implementation system 250 receives the power state
selection signal and asserts a corresponding power state implementation signal. The

30 hardware 260 receives the power state implementation signal, switches to the power state
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enbodi nent, the network 210 may conprise a plurality of potentially

het erogeneous 5 el ectronic network access devices (e.g., personal

conmput er sSWOwok®siat i ons, servers, W rel ess devices, persomral/usoystas

assi stance (PDAs), cell phones) that are functionally connected with the
conput er system 220 via a potentially heterogeneous and arbitrarily

conpl ex, data transm ssion nediumthat. my include one._or nore.

convent ingiegied Bt POVEF SHLe B ?351198 %gf?ﬁg’o ﬁ%‘ﬂtpg%ﬂyfﬂs EROChEr™ b oa

enbodi ngggﬁ%ﬁ@gp#?&di\@%{(ﬂgjagseggdg@y,_epgggri se any network architecture or
a

conponent that ows the electronic devices to interact with the conputer
syst em EWA2hnd pr Dififetentt ¢rabadimenss lof phoveworkn gl gericanemnplatedc dapub®rd syst em

220. In_a, specific enpodi t he netwo | nal
comput oPEEPREHE- diRBRt (h T F IRl o GARCRY pREHRALS RefrosBRERRTE s
Vi a 5 anglep&id eletwdiky ia6&esEr didder (eand peltendintenpeters, Iworkitatiamsyeseorergnot her
enbodi nent, the 15 network 210 nmay conprise a wrel ess_devic

T e.g,, a
cel | ul awitshesn dpvieempersonalgdigitalngssistmeo kRRAsk gl Rhvgss)t that &1 été?n%&/’st em
220 via a w reless.,networ LT LABkar
Al ter naf‘?%f’tﬁ& "Q@l the ?Or@g%%ﬁ%’ﬁﬂt?n eﬁ%o%gg%@{\%wp%‘?@%ﬁé‘ﬁgﬁ% ﬁg&an %ril%lli nary
| evel ofomfsiek! ddth ttaRgmREion bas&idmOthat heay iedwtet atyeanhi orgsiore chmventienalor k
architectures and conponents are cgnte

[ | at ed,includin nt er ne d
non- | nt eetwerk archifpeturies @Rd SORPINIIVS. c HrABRAsHT Aoad § Oglér‘e@gtt ?F’F{“@’,&\gﬁﬁel ess,
cel byl ar,. cabl ifd WIS RRGhE ERBEHIS BeviBIsVBT K
archl(?lt eg%atgrcgglpgiﬁ%ll@g#bngﬁ{elﬁiﬁghﬁcggsg{gT %ﬁﬁgﬂmrk 210 provilide-}s ?he Snetvvork
pr ocessiiteratiorith the tompetet syserh @P0nemit srovidetthe natasls rprogessing deddnty thead are
contenplated. In a broad _enbodi nen

ent he networ [, O i.ng | oad
conpr i sEOBRAUEHEEHEBt 170k HBt SRR eE’r"QéW%i © %\"B‘g{ gg&:{é ongpgﬁﬁn\gmyt h the
net wor k 210, and bhier CRERWBHpped SABM BréWseraeachsss Wee Korp@eesate0220 viad may

conprise a connecCtion-oriented nessage delivery processing |load, as in the
case ofntlsteaphSenjiceTPRYiIdangiPIpemeochl the wimeaorcHatkss tauhpdagentthesage

t
del i yery processin | oad, as in .the.case of Et , - &
pr ot col“gg”oé]gdﬁi ¥ TPy ?o‘%elg%ssgglg‘? é%lg”vE\% '?’ ﬁﬁ@ﬁ%p%eljg%(a%e.k Isﬁam)re
speci fi ¢nicRBRRELE 96 -AREds8 Nthe boaipaasdi syerin LD vietawmidle8O nptvatkes aiwigelbssad nay
conprise a plurali t{l‘ltOf TCP/ | P connecti_ons, each connection inc]uding

pr ocessigatgwanaandhe Intemet. tligaitiehmae Rl Hell Wwaesieef S RAROR hé‘¥m§r‘?é‘_ or
e o ol aS 8o SEgBAPIGELL o AP g, et ot o
mani pul ahil ngnipbRerie arey pireemplated, ineladiag ntegnet SmBUBSTHEUTE aBHEETU(RUIDE 26)
20 components, such as satellite, wireless, cellular, cable, local area, wide area, and
metropolitan area network architectures and components.
[0023] The network 210 provides the network processing load.  Different
embodiments of the network processing load are contemplated. In a broad embodiment,
the network processing load may comprise an interaction between an electronic device
25  associated with the network 210 and the computer system 220. The network processing
 load may comprise a connection-oriented message delivery processing load, as in the case
of telephone, TCP, and HTTP protocols, or a connectionless message delivery processing
load, as in the case of Ethernet, IPX, and UDP protocols, and a processing load associated
with the message. In a more specific connection-oriented embodiment the network
30  processing load may comprise a plurality of TCP/IP connections, each connection
including processing load portions to perform exemplary operations such as one or more
of maintaining the connection, performing a handshake, exchanging encrypted data (e.g.,

Secure Sockets Layer), performing decryption, manipulating the decrypted data, accessing
5
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WD 03/ 027817 PCT/ US02/ 31328 relevant data froma data source, running a
dat abase managenent system dynamcally interacting as a result of the
connect i oWQ 0p@2T8oT M ng server-si de dynam c processing (e. @CI/US0%¥313g8 Comon
Gateway Interface (CE) scripts to process user entered data submtted via
an HTML form running Java servlets, or running Internet Server APISs),

v Sorbyes o s W o SRR Tidhen R OGN 3
real - UliRrdtliht bIR HLA1 TRk, cOHRRAIGY ptAding sBGELANEUMArAL plodebMs (2,

protocol, providing text based Internet Relay Chat, providing e- mail
r es ponasingCauindh Kptevesysiagirfage 656D sntpts o puacassigehegred dptawabiitted Vi di ng

Tel net, ting dat d i nat i i : h
conput o 15 lekmo friiiteye S R PR pRa B RS it PR et C o
| nt erf agg, qytelic BocBssit W, kproblddid B8 applets, (MaGrripts] &f AceveX eodindd)rent s of

the conput'er system 220 are contenplated. In a broad enbodiment, the
conput grosysEe mdtnedizaydate aroyidisempirebiimey gpwimediar chah v 8dMge Bk | oad,
to select.a power ,state based on. .41 r , power
consumﬁ?éfogpg‘&%rﬁa@s%ﬁé’@??o ng Y h%%t@f ge?}g“o?%dglg{segxy% e %lh?ch Bltpt{‘\’iecgili%rlgd at the
sel ect ad,ipeuyBbnse! PEcRidih® nissiRin Spepist providihgdewe dtlivdreproviingTelnetsyst em
220 may conprise a server to receive network requests fromthe network

210, a foowelting daipcasldPERinptdig ZGUMEFHIUO0 to sel ect a power state for at

l east o roces ARGwhi $), a
po?@r s@ﬁ%@ I mpl Zfrﬁeen %ﬁﬁ@% %ge%g%z(gg%gﬁt%% ﬂlg npl eh{e%?ﬂofx?ﬁfﬂsggﬁ%{:t&gaﬁimmr

st at ei @mbﬁciﬁ&?f%e,tsuclsm't; _tmbtvmrktiﬂtte;faaemdaed@i_ tIh(é? hIan@nt zmtbgdlﬁeats dhe o
execut e responsive operations associ ated w e request . e.se r may
be a r%ﬂ@%@ﬁ@te@&i’@? copterapiaiedr (ig@:b‘l;%qd,e ‘?°d£n8‘z}n§§8{’mﬁtﬁef %ftﬁ%? %8bl ade,
and miymfaf gggifx& %8{,11\3}1@} g?&érhtty QiR PREFDRE PoallhdtseRRER poRRPEtaeehagedbmir al ity

of opera po ates. In one enbodinent, the server conprises a
deskt opther nétaptiofoadyt dvelr o gredfosm dpewemopisuming fiesiropicospargdons gt Args a

Mobile Intel (r) .Pentiunir). 11l Processor-M .25 . t.ate

sel bt ‘Eﬁ%o"sl@éﬁl it 1?%&%‘?@%?%@“?88@? Hatp ‘ep}lr'1 eals%g%zzf? %%?159%?% %pﬁée%’et?\%\or k
process| &detaasg/steg ij(ﬁlﬁgﬂ EorRpinRd S8 So Rceivl @etvak eaplitatfioanthanetwork
contenpl at'ed. Broadly, the representation may c ri se power state stimnulus

i nforma2l®@n pooverpta_ﬁeselmi@agymWZ@/@rﬁelqchﬂ oPWEE gtg‘i% fop at lgRFtOne HIRESHOL t he
e or hied g e Tehiaf R BlRIb RO Bed £5bwe: AU BhRAAriod 330250

Accor di sentat1on conprises” the actual
net wor Kpinsiemsntnlie Iseleted lpawatistatan motmsdomendwitchhie thy smplen@a@dmmpesxani ne

20  state and to execute responsive operations associated with the request. The server may be
a rack mount server, a modular server, or a compact PCI compute blade, and may
comprise a plurality of processors that each comprise a plurality of operational power
states. In one embodiment, the server comprises a desktop or laptop motherboard and a
mobile laptop processor, such as a Mobile Intel® Pentium® II1 Processor-M.

25  [0025] The power state selection system 240 receives at least a representation of
the network processing load. Different embodiments of the representation are
contemplated. Broadly, the representation may comprise power state stimulus information
or power management event information operable to cause the power state selection
system 240 to select a power state.

30  [0026] According to a first embodiment, the representation comprises the actual
network processing load. In such an embodiment, the system 240 may examine the

network processing load including number of packets received and sent and use this

bandwidth information as a representation of processing load.
6
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network processing |oad including number of packets received and sent and
use this bandwi dth information as a representation of processing |oad. 6
SUBSTI TUNEOSBIEEZB1T RULE 26) WO 03/ 027817 PCT/ US02/ 31328 [ ®0Z/A]Sozawes di ng to
a second enbodi ment, the representation may conprise any information that
describes or indicates a magnitude or type of the network prqcessing | oad.

The representati on may, be recei ved th t k, .. b Vi
oper at | H§27kyst enf6ForHERS r%S%B‘%/ffF’BL{"ﬁgleﬁngggmwsg?faﬂﬁ%%ec8 r ov:eM%gg by an
obt ai neﬂlforﬂﬁ?iofé ARk Q5L RHAL rANdRERY nfBARAASE: tipY Of thBhétork PriceRingad

percentage o _ngX|nun1netmprk processi ng oad, a percentage of an
aver ageThe eqpeassitation amy, beareusived Gomathp|rietwertkomay &si previdph by AROPEBHBAE be

processed expediently, nb f ti t '
b conistar Bresrgptepp R Bty o ey i e LT T Adeufygeoen aae
di ffer eﬂfaggéégrg)rﬁé ihfoRmaaG 'il’Rﬁcatih%éJ pErcERBHE Of RN Resstke)rocasingmber  of

files to rved, a nunber of _ processes 10 to execute, a hu r of
Java setoatlet percentagenf an average mresessing lpagppresr ot epplisation desiredhrf the {?ng

i ndi catjons desired to represent th k-ng. |
of sl ebf i ared gupstiabEF 8 R fBtset Bl Bedoff AEERRHPM, PPrcEhibap WiPoSeS
exenpl apynnceRsRSTH flst Bpet(bal, vitsdihsteabof wirtlRey)] 4 diffeatrd typer ofi treasaction

requests that a power state selection system 240 may use t 15 mai ntain an
active (opnsasufeoveraisuitscomsyddugrber of §16s40be sexRi-chiHalFr o ?}Q}é}rgchﬁgd on a
processor, the sel i 4 i I npl e

P epiBacht iR & Ao st ady A o R SL 12t BB (5B R, At e
each copketiba degrrtbupresend thes néstoa biakssings loai | far plupaskstaf selesting ecessor .
However, in sonme instances sone connections nmay contribute different | oads
to the pPueesaer . For exanple, a single secured encryption 20 nay

cont ri bygpgj he Sa'@%géiﬂéﬂd wifhoh! GrfaB6E SR 0Ex a1y Ndp RSt A onN Bt SEMVEISH
connections. Accordingly, some representationS may conprise information

i ndi cat icogheatioty prd ofrmiiionaequests that, @y poweestatecsglechoh systqmh 240 yraYseEUPed) .

[ 0029] According to a third enbodijren he representat] [

af 1451 GIRNG PrisLEe SPPRFCTOREOTR Eectha ik reiBeB e i) AllyiRcE Bl 28 "
provide Sr&%ssfoﬁ_etﬁb 36Kt SERET 24(8Hag aLleeNS pbWert diste POMRY si®pRl I€presdntationon
system 240 to indicate how active or idle the hardware 260 is as a result

of the meaysievsdfdonwsriain imeplemeptiangapipreially When Gedscappediop cHPBIHERS 2
| nfor nnts{lgsrt]dntfélﬂg rs]irf'laifar &SR En%%gﬁglo "HB%ELE i sonftiiRGfce® Some connections

may contribute different loads to the processor. For example, a single secured encryption

20 may contribute the same load to the processor as hundreds of non-secured connections.
Accordingly, some representations ‘may comprise information indicating a type of
connection (e.g., secured rather than un-secured).

[0029] According to a third embodiment, the representation may comprise an
affect of the processing load on the hardware 260. The hardware 260 may provide

25  feedback or other indications to the power state selection system 240 to indicate how
“active or idle the hardware 260 is as a result of the received network load. For example, a
processor may provide information, such as recent processor activity, number of
instructions executed in a predetermined time interval, processor temperature, or other
indicative information.

30  [0030] According to a fourth embodiment, the representation may comprise a time
from a time keeping logic device. The power state selection system 240 may receive the
time and compare the time with a threshold time to select a power state. For example, the

power state selection system 240 may comprise logic to select a reduced power state by
7
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I nstructions executed in a predetermned tine interval, processor
tenperature, or other indicative information. 30 [0030] According to a
fourth enwodB/oemst7 the representation may conprise a ti nmePCTrusn/au3es ne
keepi ng | ogi c device. The power state selection system 240 may receive the
time and conpare the time with a threshold tine to select a power state.

For exanpl e, the power state sel | On_syst 240 conprise logic to
sel ect @mparngedimpiet! QUM Vil 2 1?%?1@%%@?@%@@%&"?%2%%% 185 027817
PCT/ Us%é&jeaéérfoﬁﬂéﬂa@ré&ﬁ%ta@iohé pEaRfhidt: OOPM with a 11: 00PM threshold to

a low te

enter ower sta ue to reduced performance expectations at |ate

ni ght. [DOSQ11 Di fDiferett powiee statst wiastior SptenoA4Q st eonserppiatedy dn @dueehpl at ed.
In a broad .. enmbodi nent, the power st at el ection s rise
sof t war@nesgnent the PaWwar éta{éBSefefSté‘?Ib?}fs%)erm Z% e 8%‘?@5 %l‘%ﬁ? o?oégﬁ’ec “%Q%E\Aer

st atse Qagi%sﬂoggbrﬁél BoBIWERsKtP§eRe 8 YoR@r kiardbdsbdbn ARy ndieotlopwicadsimptiond t h or
appropriate for the load. In a nore specific enbodi ment, _the system 240
may conthat mey bt coetistpntevish er apprenrizie iRy thetleade knn BWKG PRESITIAMRUFIGRY o
power state selgction instructiaons t SHWAL 1 on of
the netWE¥SPOLAT0 HAY FOPREST HPES i'Pc])[F& gergr%@%gé e%tSthggl?)lt\%sel?’hgsteg{dg based on the
conpar i s@fer slfle 5103h iknRtERS towohtpatd atl least b apresentation fob theondtworkebeedrpl ar y
power state selection system 240 that selects a | ower power state for the

conput ewith it thresholds amd edqct 2 ppwer S@p based o g SUBRRTBRB 1 ecei ves an

I ndj cat f al . 0 iﬂiaryt lelseldch6m
coﬁ:pgr e‘sO%?Hce) repr glgsﬁ(%éé'??l %o%&ﬁ.;ﬁﬁ?ﬁ%ﬁ%eﬁﬁoggﬁg%@ en é’gﬁ@? E%Qnesf3 that the
r epr eseqfstdn QA0 ithatosdlexts bhewthpewbokidie fdnethe seinpotes system2Ybwaiirsstthe e, t hen

determ nes that 15 the se| ected a.t ate i‘§ gipf({aeflent than the current . power
state, sakationenaieny 40 secstiRe @ spdications af adpacs heR groerses i PERTISAPRS

sel ect eﬂn%s%‘idp oy co?ﬁe;%&p ’theggp%&%&ti%ﬁsﬁm thel (AResBEIIS Beh Qlbterfi@aahat tB¥ her

enbodi nent's af e cont ate 00331 The power state sel ection system 240
asser t srepresenatiorsisdtebove ecthtdsboldsthgmatlects Bilew @owist sigpnengleteraingg fhett i on

signals are contenpl.ated. Accordi ng to, one enbodi.nen t 0, state
sel brt i Bis sslegipd st@) il%]l‘}bfg’;;erftcfﬁ?ﬁ | BETC tB8‘0(§ﬁ's%Eea¥he%% oéeh ageghaaé]ﬁ”vxgr%ﬁém. For
exanpl egeit inSdighidlindBMired@Bt defetted RIePOVar hieednd dider assérd theofelartion

processor. According to another enbodinent, the selection signal is based
on a posignalmfthgembodimenss axssonigmplaigteci fi cati on, such as a current and

future ﬁ)%gg] speci tﬂlg %E)évgrnstatlégéle%oqm%ém ﬁéﬂfas§ﬁjtseé:f>&9& state selection signal.

Different power state selection signals are contemplated. According to one embodiment,

20  the power state selection signal uniquely identifies a power state of the hardware 260. For
example, the signal may identify a predetermined power state of a processor. According
to another embodiment, the selection signal is based on a power management protocol or
specification, such as a current and future ACPI specification. For example, the selection
signal may mimic a signal or indication issued when a mobile laptop personal computer

25 that supports Intel® SpeedStep™ Technology or Enhanced Intel® SpeedStep™
Technology is made to enter maximum performance mode or battery powered mode.
According to one embodiment, the power state selection signal comprises a voltage
indication on a pin that is coupled with a motherboard and a processor. For example, the
power state selection signal may be voltage indication on an existing pin of a mobile

30 laptop motherboard in use as a mobile laptop personal computer would receive a voltage
indication from an external power source when the mobile laptop personal computer was

receiving power from the external power source.
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signal may mimc a signal or indication issued when a nobile |aptop
personal conputer 25 that supports Intel(r) SpeedStepTM Technol ogy or
Enhanced Wontoalo$18)7 SpeedSt epTM Technol ogy i s nade to ent ePCFESOIBINIRS
performance node or battery powered node. According to one enbodi nent, the
power state selection signal conprises a voltage indication on a pin that
Is coupled wth a notherboard and a processor. For exanpl t he gower

p

state sé0084lion sThpatovriysiae PHlemeation SEHEm o bACCH & xXDE (R pFtRCof a
nobi | e 3Q_l.apt ot he rgd | jok: 60 | Lopput er
woul d r@%%clt@g‘ sgglel%laﬁlgggesp | n%iﬂggﬁelkl%ﬁdt??g leg}r%ﬁfg]%tgnersg%tdp%o&g ﬁggﬁlraf:e when t he
nobi | e Dafitrent pewepnalte Ciamtthattativs systemei 250ngrep cumtemptated. t hbn @xberadal

power source. 8 SUBSTI TUTE. SHEET (%LE 26) WO 03/ 278%:1 PCTgU832/31328 ,
[0034] ¥HEodiget the Implememptignssient ;i EISISAN BEFPUEY; ArEECTHES BoR st at &
sel egt ' bkLsthidREREBSH Sbh Bhad wdied ndt®et he

har d%ar g%%ggaéé“ﬁ}%r%ﬁﬁ%g%g?td;?ﬁa?)rrpl eﬁent ation s%ﬂét_ ens 250 rzlar_ee

cont enplitltigibld to the bamisdire 26fhwdinpdernent talppwenrplatereomeapdndimssipdhe pslodionact s as

an interpedi ary. between the selection.5 system 240 and.th 60 to
al | ow aSigBdleiadbapeV ettt elg?réfhtbﬂn Wi%aﬁ' mﬁ Il"fpie h5Eon %tsgeﬁ{ ?%\?%ﬁf to the
har dwar ;26054 Beicth haRBIRe AypRUBY siflph Rar@Rhfeanasishe pOwérlrats etlecionon
signal via tf’le power state inplementation signal. The 1 nplenentation system

250 nay signalmpto se typogilly saphistigaisd draedveere yipieligibly navep| sate implementation
har re-uni ntelligible power s 2, S LN ' I.Qt | I
sopﬂ&gt isl‘,ggf‘nl:édw ﬁfill I ot ’t‘gflaré)ﬁ%%gtypgl\;\g’?g&l I%%at eﬁ dlc%t:)wl Itﬁt%tlﬁ%liﬁy gegi:cg%al ,

whi ch MRy ,eaRRnt, Sthe Polet sakd InfplohestgnabystenfQ60 miiynle based o euspsicer i ¢
enbodi ment, the power state inplenmentation system 250 g% be based on a'

curr ent fature AGPUspecifmriionp&er example.dhc pplemehizhpn ysigm e P YRS %N
system 250 | | t , t I , atin
syat om CReOs RS OaEE oPyiBLARE npcbhisl syl RECabBoH JEIAE SpEBf@rM &) "
SpeedSt ariMolegh Bahagyd ditel@SpeedStep["0F8dinokigyfoebetit power state

i npl enentation signals are contenpl ated, .Accordin to one odi nment, the
ngv\éﬁ stl893i np| g%@#ﬁ’ﬁlf BAWE] %ﬁﬁpﬁpgn’ﬁn@gﬂ%éﬁflgéﬁ% co&g%é@atgﬁa cording

| pl emeny oL QLS EGNAL, plé' ?ngpétﬁﬁ%l;}ﬂﬂ@ﬁerﬁﬁio% SGERY b cORANtiPA RN Btatd O

exanpl e, i n one speci enbodi ment, the power state inplenentation signal
conpr i sampleneentationlsignpl thHshewtSpapiEND Tewshroltivgyl pesssen iprmsampPieeitend on

GH # signal.,,, 20 J0036], The hardware 260 recei.ves._. - State
i npl eneﬁp‘a‘flﬁ‘b ne l&ﬁiﬁt&g&t,  ROYKeL  State tmplemeén atiSh Slé&? Qo%seg AL Cntel®
SpeedStep™ Technology operating mode selection GHI# signal.

20 - [0036] The hardware 260 receives the power state implementation signal, switches
to the implemented power state and operates at the implemented power state. According
to one embodiment, the hardware 260 comprises all of the power consuming electronic
circuitry of the computer system 220 or any desired subset thereof. For example, the
hardware 260 may comprise a chipset, a processor, a memory device, a mass storage

25 - device, and other components.

[0037] The power source 270 provides power to the computer system 220 based
on the amount of power consumed by the hardware 260. According to one embodiment,
the power source 270 comprises a conventional server power source. For example, the
power source 270 may comprise a DC power source, an AC power source, an

30  uninterrupted power supply (UPS), a generator, or other power sources that are desired for
the particular implementation.

[0038] In this way, the power management system 230 may select and implement

different power consuming states for the computer system 220 based on network
9
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to the inplemented power state and operates at the inplenented power state.
According to one enbodi nent, the hardware 260 conprises all of the power
consun ngwelogoemsoni ¢ circuitry of the conputer system 22@carusanyiseesi r ed
subset thereof. For exanple, the hardware 260 nay conprise a chipset, a
processor, a nmenory device, a mass storage 25 device, and ot her

conponents. [0Q37]. The power, source 270 _provides power to the comnputer
syst em PPECHHEIg2 %oanﬁgﬂﬁntaﬁeoﬂé)&e ToRE & I%E'Jeyc (%T‘Fasryat\%‘rgbztgo.

Accor di e&ls&%%@ufg&géﬂ B¥ Oling ah%p&%%fe S BF pERLRNRICOEPHEsRHeaRI@Nt i onal
server power source. For” exanple, the power source 270 may conprise a DC
power spuovgded barthewtpore21®Gour ce, an 30 uni nterrupted power supply (UPS), a

t th 1 t hat desi r. B t ti |
ol e R0 on. [ BBTE Fbtior, oF e AT vaR sl B Rty
sel egt  ahgs bPBbREBEHnsubblidie hfDboWEN RN GRS EiHtet] embadiffenisQhay BebasedRut er

system 220 based on network 9 SUBSTI TUTE SHEET (RULE 26) WD 03/027817
PCT/ USOpgiarsmace pnd essformancecsiates. nfhier rxemple, IAPRgremlpdsusnty thet qomputgty al | ow

t he conputer stem 220 t onser I 0 i . ap riate
ot B 21 SRR 06 DR SO Ao RbThRS, PR AERSAR

[ 00391 Abisapughstaiiingi oveiesgondt td haidhpefvrinaiceneld., Higle qloehrity) hstedadar i bed
in 5 terns of power consunption and power consum ng states, enbodi nents
may be kS BEVEHCONSERIRg #ﬁ‘ﬁggataﬁ?éreﬂ%qﬂdért‘?r&rhé‘é’ Rerformancer(§ S eRunPPE 139 one
enb?@Ii n@@e the conputer system 220, a processor of the conmputer system
220, "or both may have a high power consum ng state that corresponds to a
hi gh pef6ta0pance Figuge 3 iliglatech anithadad @) fos toptmting d metwoérkveoppntar sgsiaimuni ng

state that corresponds (o a | Qw perfqQrnmanc e.q., w clock rate 10
state. PeRIMAF12 $Yfr %‘:cgr‘fullg 4 %éstt énﬁ’c’aﬁ‘ﬂ%q Ef?éénq%b‘?d %@e‘i‘“ﬁl’ ?’ﬁ dB rk
conput e i RERL B GLIRR SFREY Hardvii6 OF 81 cBbirfitidn o s5fwaeRAd iR Ware. The

met hod may npl enmented in logic that may i nclude software, hardware
or a coffibenmaethoh 360 swhmeroee adrdotiadiveand. thehgoersihdel Bodk dmvdieeee at

bl 301 and then. to bl 0 i d i
o f v PO BV Aot ca do e 4R eieB e BRsh S8R’ 3
power sfggigeveir StafCls el dNasaroR bt Rhstl SRpresenthteddy 65H0tledd. OTh@mettod Jonad. The

met hod.
advances to block 330 where the power state is implemented on hardware. The method

300 advances to block 340 where the hardware is operated at the implemented power state
and consumes an amount of power that corresponds to the power state. The method 300

20 - terminates at block 350.

[0041] Figures 4A and 4B illustrate a method 400 for operating a network
computer system such as a server, according to a second embodiment (blocks A, B, and C
show transitions between Figures 4A and 4B). The method 400 may be implemented in
logic that may include software, hardware or a combination of software and hardware.

25  [0042] The method 400 commences at block 401, and then proceeds to block 405,
where a computer system, such as computer system 220 or another computer system,
begins operation from an off power level by performing a cold boot. During a cold boot
the computer system initializes memory components and resets various system
components once computer system power is at a stable operating level. This initialization

30  and reset places system components in a known and synchronized operating state. After

initialization and reset the BIOS and operating system may be loaded into main memory.

10
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advances to bl ock 330 where the power state is inplenented on hardware. The
met hod 300 advances to bl ock 340 where the hardware is operated at the

i npl enentwo oposB7 state and consunmes an anount of power PhAUSOVEBREpONds
to the power state. The nethod 300 20 term nates at bl ock 350. [00411
Figures 4A and 4B illustrate a nethod 400 for operating a network conputer

S Ghow0b3ing; 1| G DeltndcOrdyares TP BIRFARY. O HacH T SRR Ry e
| npl em&&tg%ei£go¢1§§§8mt ﬁahggﬁ%d.' Nkl dfay GhAINEY Soadla SRBHEHGMS iatd @il nat i on

of software an war e. 00421 The nmethod 400 conmences at bl ock 401,
and t hemeponceddeginminy todkitidtig exeshigoreofangtorepon®r system such as conput er

system 220 or another co er,. syst eqi rati power
| evel bR f or ni @eﬁmrgpd&t%)o%d["?xﬁﬁr bi"%o?@ g’g@togk i Eg VJ(’:][{oegr)rép%t?l %Hru%éé/st em
inity al jzes RO Yol SAPAREHScRBsted.© 2RI antY@EJublyS t1HY Bia§MlloGohp @beipliter oONce
conput er system power is at ‘a stable operating level. This initialization
30 and swemet tplidtaly sywmen dowmpomsncensumpiornBel BN as{aieHivtoRddoper at i ng
state. After initializatign and resety th I i may be
oaded MU w9 RRRETDON S8 Sast or WheE poRl B SREREY O STAET

PCT/ USOg{e 34388 mh2Pddh pdter smxehod 400 advances from bl ock 405 to bl ock 410

where the power state selection systemis initiated. This nay |nc¢l.ude
| oadi nglQ0AS) r uct i Bhe nhethesd AAY redvarsad Mipma Modked] hie ﬁ’&cﬂio‘qoniw[hieét 1%@ 1s

exegution .of i.nstruction ] T t ; 410 to
b1 ofl 48 L RS HERE G0 b antals A 0P BBMATERRY JERE BIPEE.
Advant aggeusidyconiisisnay «ebwvd g chepiowegowesysatem The loadtmay by femsune a

| ow power consunption state until a determnation.that a higher power
consunph¢tyaTis 240 ©rjanothes nebyork 1andapay camBrse 2 ‘@?&BH? ’Eﬂce%mgtg @ﬂﬂﬁﬁt s the

use of g fRAL UIGRONREs I Alcks plLAOARL, HiRcHPAIInAQM addhyaices from bl ock 415

to bl oc [ recel froma network and user conmands
are rec@iodépl vi a dFheahethedt40p) abuncs Gom block 420atp derdsien blekd42%r eA

executed using.the lo ower, .state. T oad may be fram. . net 0 or
another dﬁé‘ff%gtkona}?dmﬁa%/ gt:geﬁ‘ﬂ?lf”% Z’ﬁofkc%%?vhgﬁerp?o%gsg?sng fcc%eg %%ﬁnﬁnﬂil tiple
net wor K ,8¢CeS 50 88 Yh G8MoRSEd MplicAthn 188 YRSt Re@E ntxitfilnSoiner stafee 'THas mafy0046]

The net hod 400 advances from bl ock 420 to deci sion block 425. A
include determining whether a user has altered a physical manual override or made a

selection via a graphical user interface (GUI) provided for the power state selection
system. This may also include determining whether an application desires a different
20  power state, such as through a procedure call. If yes is the determination 426 then the
method 400 advances to block 430 where the maximum power state is selected and
implemented and the method 400 revisits block 420. If no is the determination 427 then
the method 400 advances to decision block 435.
[0047] A determination is made at decision block 435 whether a network load
25  representation indicates a maximum power state. Considering an embodiment in which
the network load representation includes information indicating a number of client
connections, this determination may include comparing the indicated number with a stored
lower boundary client connection threshold representing the lowest number of client
connections that are to be used for the maximum power state. If yes is the determination
30 436 then the method 400 advances to block 430 where the maximum power state is
selected and implemented and the method 400 revisits block 420. If no is the
determination 437 then the method 400 advances to decision block 440, as shown by the

block A.
11
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15 determ nation is nade at decision block 425 whether a user has indicated
a maxi num power state or an authorized application has indicated a nmaxi num
power st awe.03/0tri8s7 nay i ncl ude determ ni ng whet her a user Poagisat/sseed a
physi cal manual override or nmade a selection via a graphical user
interface (GUI) provided for the power state selection system This may

| so ing] det er.m nj ng. whet hy i cati ' di ff t 20
Dover STUMST cuchAndetemmimn o Rt dir decsivt Plofle o RuRite 4 68 o ot s on
426 t hegyhierodmihb odldrk0fed agl vahass d;mvé@l ask. 430anaBer SovdiestaRX telets foower

state is selected and inplenmented and the net hod 400 revisits bl ock 420.
| f no i sighificantit ezducedhmonrexdQuiing Heayer tshae bt Weigh 400V ea PPEFTBRINOISTEEY si on

bl ock 435...[0047] .A determ nati [ t ISl . 4 her a
net wor ksrf%%dolpoé’?]rrlgps%g@%n}é)t F(ggg&r?afsca egle %g’g%ﬁﬁéﬁg%ol&/{ee?ﬁlg’ %Sa?lgt. s

Conss defrhfgticHing B0 dF Med btah@byMiiodd antiheakigg Whe lrdcessdr.r efctbeeaiplititoms
includes information indicating a nunpber of client connectjons, this

det er mi rRIGdiB AN Majn Mealony and HARAHOY 3 RiEherRAWSAICOBSHRE EXCHUNE SRS ed

| ower bound [ +on ol ' : unber
of o1 i oftt PREisHnEs lou® BRREERE e B B e e e PR e, |
yes is Ea@oxﬁ&rdewnh raly efin@0del36. t This mine invhideodbtdffinagvsingke 4 osdsllmsk 430

where the maxi mum power state i.s. selected and_ i npl enent ed d the, et hod
400 r evpeivatedot physigaloor faftvirge jindigaiion ‘btle&‘@r ¥i eﬁéﬁof%eifnifﬁelsrﬁélf’hod 400

advances. .t >1.S] shane: I L by TUTE
SHEE?’ (E&%@%d%%%%‘g iﬁ?%%& us02/ 315% bq%oil%] Q%é‘rgglg%'?%n%ati on i s nmade
at deci statnishielrcted4hd inipdéthentedh USeo isothe deparinietivh aid2then thedinethpé 408 :
st andby power state. andéfé(2 power state refers to a significantly reduced
non- exedfYanses BAREFIOBOI 499 whi ch power consunption is very snall. Power

i's supple@@)to companemiSaiits R aBciEeBIoak 860 Rhefhet Ritk/ifyhialetadib@W 5
transitioni ng out of the standby node and waki ng the processor. Actijve

appl i catAicoorsling onafirst iembedimenteiis may intludeadeieraiining (véiether ingark deateis
i ti .St at b f i i i i .
ThuL kit eny cirepniae & £ poBiierPr B inl) L2t dfnRing ndRp: beat | D1

may i nclpdes@etiLeracniing ophatibey B ws & theaktermiriativatdsd them kyesinethbd G100
software indication of the standby power

] node, If yes js the 1&
det er ni ndvanees tdeqisien blogk 403 hbdyeso thedsicermation oddhem iy WRBPE “0fe
st andby allPAeEs to block 470 where an idle timeout period is reset and the method 400 revisits

block 415 (as shown by block B) where the reduced power state is selected and
20  implemented.
[0050] - The method 400 advances from a no decision 461 to block 465 where a
determination is made whether a predetermined idle timeout period has expired. The
timeout period may be selected to be convenient for the particular implementation. If yes
is the determination 466 then the method 400 advances to block 445 where the standby
25  power state is selected and implemented. If no is the determination 467 then the method
400 revisits block 415 (as shown by block B) where the reduced power state is selected
and implemented.
[0051] As stated above, the method 400 may advance to block 445 where the
standby power state is selected and implemented through a yes determination 441 or a yes
30 determination 466. The method 400 advances from block 445 to block 450 where a
determination is made whether a standby interrupt occurs. According to one embodiment
the power state selection system may cause an interrupt based on received network load.

Other system interrupts and conventional interrupts are contemplated. If no is the
12
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state is selected and inplenented. If no is the determ nation 442 then the
nmet hod 400 advances to decision block 460. [0049] A determnation is made
at deci siwp obloomsik7 460 whet her activity is detected. Accordirngor/m3as first
enbodi ment, this may include determ ning whether network load is 15

recei ved. According to a second enbodi ment, this may include determ ning

461 1 nevicrmetafion sk eothe seranit 40P pERRR Rk 5 e e PG EREN R "
det er mrﬂahﬂaﬂﬁg%ﬁa thi Gl SereiRtts Bth A Q0. BGE el Qetith@sMich7A52Wnen ghean i dl e

ti meout period Is reset and the nmethod 400 revisits block 415 (as_ shown by
bl ock BhethddAe0 tréwsitsellacie d1p Gaseshowmalieblogk £8| wlagre dhearaduceslopwis| it ed.

[ 0050] The t hod 400 advances froma no . | Sl ock 465 where a
det er m'Sﬁgﬁeg‘sﬁn&é‘nﬂlﬁﬁlgnwaf@?ﬁBJFOCSSSB}ger&%%?SrﬁgE%dI% flg‘%gzbt%%vﬁégt& "period has
expisr eqgoddle i NBRLE mRRLUO briop¥riag Hetwerk embated sysemny/aich antervars ardie

particul ar i npl enentation. |If yes Is the determnation 466 then the nethod
400 advedsecenstenplifede Bcqadingtie oae epbodingni b ynethpdyeanenrisss BlangS SBICE} ed and

i mpl enented. 1£ no is,the erm L.on .4 : -@visits
bl ock ﬂ%lg?‘a%erioﬁwceb&l@ 8%‘1“:&55‘5{1\,?,&‘2’&’{618? ﬁne(’%r%eﬁ uggé’h?)%\ﬁg’? &}s%? %%lgéi%g Hé%?/ect ed
and i NleREMt &hd ERD XL lowspatahrdcgblve poike cumbinaptictOGnodey bastdamcea t o

bl ock 445 where the standgy power state js %el ected and igrpl er(‘ientﬁed

t hr ouglrepresestatipat ofrlaw et ok 1gad wathoyt Rravisiogy %?éF@PH%atSYaBH VB THE net hod
400 advan : .0ek.. 44 [ Godiflet &l 81 b@obsupmde
vmgtoﬁer 8 S’?eafr‘?é%‘@ ?ir%]?lgtjr%lé%? %g%lgbgﬁA&A%rgP%gﬁf glﬂgﬁ%&{aﬁfbg%fﬂr?g nt0 'El he power
state s@hiellbowingsy abd daterminatiandd? dre modifed npthdiadMimen rewisibbloeki 4A@ aswor k-

| oad. Ot her systemjpterrupts and, conventional .interrupts are

cont enphdicaisd Brdaed Gng e bn Braieierpbine & ERrTRAEODE) VHp §1ryes 17

PCT/ USOZfrist t &' ' ithdif alihided sé8EiyRaEsy ibdes ock 455
wher e tﬁ{e st%%gﬁtgﬁs(?astg%%??@%gﬁ%%ﬁ%ﬁand.at he matsho_dl.revi Si ts_ybl ock 450.

| f yes bypa pbweertidte seteciimni systemswhichamayt bredesivaltlp dor cegainripplapendationdck 415 (as

h b k C)_wherge.th d r state | :
o eolio8” o HrHEsS i rediEek ARl RB Salsthogi A 8 Bl ppe
Q her nehbQESehOTo ﬁtﬂgrwp@seéﬂ/\aat& SeIRBMH &ystcy,Sduelas pov/er aiatesetectios ar e

al so contenpl ated. According to one enbodi ment a net hod forrpri ses .gl acing a
server $ystem 240 or another. The method 500 may be implemented in logic comprisihg

software, hardware or a combination of software and hardware.
[0054] The method 500 commences at block 501 and then proceeds to block 510
20 where a low power state selection signal is selected and asserted. This may include
accessing or generating an instruction or other unambiguous representation of the low
power state and providing or communicating the instruction or representation. The
method 500 advances to decision block 520 where a determination is made whether a
predetermined application threshold has been reached. The determination may comprise
25 comparing an application load that varies in real time based on interactions with the
network with a predetermined and preprogrammed application threshold to determine on
what side of the predetermined application threshold the application load lays. The
application load may represent network activity, instantaneous load received from the
network, processor activity, or other application loads. Ifno is the determination 521 then
30 the method 500 revisits block 510 where a low power state is selected and asserted. If yes
is the determination 522 then the method 400 advances to block 530 where a high power
state is selected and asserted. From block 530 the method 500 may revisit determination

block 520 or terminate at block 540, as desired.
13
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a high performance, high power consunption node based on a representation
of high network |oad and a | ow performance, | ow power consunption node
based on WO isepBesent ati on of | ow network | oad wi t hout pr®¢girdaiSonsistor

sel ecting a standby node. For 10 exanple, without limtation, a nethod may
conprise a nodification of nethod 400 such that followng a no

determ nati on 437_t he nodifi ed d 4 revisit blo
i ndi cat[QB ﬁy dasl‘@’éfel“inr‘i@mﬁ’@émqusc%{]tﬁ? %éocg?éloo 8€Rnt5\mpraﬁecﬁﬁﬁo§ eé(n & her

Ways a ; %ﬁ%uﬁﬁrse%éﬁéﬁ Y QEm SBI¥Rl andBassd O RphaioRbr Widid1atbloakit omat i ¢
sel ectlon of st a nmodes a power state selection system which nay be

desi r akd 10, fand thaeaﬂaarrdeltevrphmatt decistors blopk J290they ths QW@TI‘B load) pst folle i n

bl ock amfo t cor di o) f

oper at ﬂ?‘?gog‘% Bﬂéﬁ%nkﬁfga 8’i68 ?r fﬂei (grfa?&srttﬁc %;72 pﬁ%%%{gptglogél se)JcOt ion
systeem gé&ltl@ﬁal?yn QE&ﬁ‘Hm TiaearvRtidh Qﬂn@&nm}/ tiie niettoldes®N iredrponate gi delay.
conpri si ng fwar e, ar dware or a conbination of software g}g}%{%aédware.

[0054] Thie detayhwaly 5o0idceideheashing besweek sgaations it diecks M8 and fock 510
20 wh { at Thi
a1 nerpse i ROECForfp Gt R (RaHile 30 MreuI® ShEChifin@ Mo SEETbAR . TS

repr esefbadsithdtieéshblie Fawxappleeh dslagtneayalvelinglenentedigp that t}mrdtvmminimtibng t he
i nstruction or representation._ The rret hod. 500 advances to deci sion bl ock
520 whe$20) ia performad SVATY S SeSORASAE exprY AW miRUL %r edet er mi ned application

LI EPNOlBSBRS PeCRIGhRAS RACkimbifed Sofk ARk BPHERYsGAMRNISAuADRPTARE | NG an

app varies in real based on interactions with the
net wor Kstifetsbledtiqr 84600 aﬂﬁheaamqunmmto@ﬂﬁmMr app‘l ScbatwroWStem edhwias t o

determ ne on what  sjde of the determ ned a i C | d _t.he
appl i cab¢ BAPlpRgRCq &Y eiorEp 5?0 G Maf ndg @Bﬁ)ﬂ%aglgﬂ wignrre K sl
act1 vl ¥aralyle! AMANEOHE thORAEARIYAmEN R, he networ K, processor

activity, or er applicati s If no is the determnatlon 521 then
30 the pa®shpd 500The\selsctlcm wstm‘rk 69@_@om@s@s an rerfgsenetc s%safllePB icatiopct ed
and_assert ed. eter m dvances
to bYoc r%n% faﬁ? g‘ﬁﬁﬂdﬂgt?e cagFg 1i% %4}%9 kgﬁ ?Q‘géo]%r%m bl ock

530 t hejjmthed spRdismaY. rend &Wer@f&t@[ﬂmmbn(s{gnatslmolcoﬁﬁﬁlsela rb@esdnteion at
bl ock 540, as desired. 13 SUBSTI TUTE SHEET RULE 2662}‘9%\0 /027817
h

PCT/ US0ef 3 18eeork [pposssindldadRarmenehbbRine ﬁtag I5f signd BapPxignal

cont enpl d.. For. a e sel ects

and assld ﬁ(g écﬁ?rswgéto\%g% gmtb {hﬂle P%g%ﬁ&%ﬁké@%er, dpPBcatioh S8 doRtbuft $y£8h
component may provide the signals 610. According to a first embodiment the

20  representation 610A may comprise network bandwidth information. According to a
second embodiment the representation 610A may comprise network management
information from an operating system or network monitoring application. According to a
third embodiment the representation 610A may comprise connection count information.
According to a fourth embodiment the representation 610A may comprise information

25  indicating activity of a processor. According to a fifth embodiment the representation
610A may comprise current time information. The signals 610B and 610C may be
override signals that an authorized user, application, or system component may use to
control how the power state selection system 600 selects a power state.

[0058] The signals 610 and a plurality of predetermined and preprogrammed

30  application thresholds 630 are provided to selection logic 620. The thresholds 630
comprise first threshold (T1) 630A, a second threshold (T2) 630B, and a third threshold
(T3) 630C. The logic 620 may comprise instructions to select a predetermined power state

based on the signals 610 and the thresholds 630.
14
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510, and thereafter determ nes at decision block 520 that the network | oad
has fallen below a threshold, and thereafter selects and asserts a | ow
power stawe oam2siock 530. 5 Additionally, according to an®@Charsomstsesli nent,
t he met hod 500 incorporates a delay. This delay nmay avoid rapid thrashing
bet ween sel ections at blocks 510 and 530 if the representation is

| €, i tud hol d and_npvi :
the. tnr BORR . "Forn sxemplee, S oGty ity "Bl TG CRRARE, EERht ool °°5
det er m ﬂﬁibleoﬁbv%e':t?s@até SelB&IdnOhBF de %uﬂwnédeam@ﬁ Ditetfaltelc@uen ¥ighalve4ti mug es. 10

[ 00561 Fi gure is a sinplified block diagram of the sgsten1archite ture of
a powerbe ssatel. sBiie exdroplasylogisraieBrronary sengpide dhaayrridasigngls GhoB spdt e

sel ecti t em Ll ' ' 3 i S
nar dvar 810G 5 Rt O R o mEg VB Ol Boly P e ORIl B BERAPARI €
par t§ cudigsiali GapBeRERE@tedONCofv¥eRR] il bignsleb HIT ivnotsystremnh BRGkigmingd 0Bes an

I nterface, such as an Application 15 Programm ng_Inter APl) in the
case of asserted e the sandbyrower gtajs igsglepte] a8¢ %}ﬁ)ﬁéﬁ?dbéftsé@éi gl&ﬁ%g%%lsts%r&eﬁl si gnal s

610. Th r j i j i j: S0 Lon of

et wor KGR Tl Mo S108| 1 61PC oy ARG BER IRATRCHSE b PRUEEEARIEE] o

si gnal rdpid3€atath®e 61 @A NQIft the aagresmimidnns riargen thauthedhicskeld USOA, thepphe cat i on,
pph

or conputer system component nma rovid ' I 0. A ' t
O ST P0G, o PO 5 I lgt, ShOafiior e (02,
| nf o .rfa{e&;Pé%emﬁﬁ@?fs%ﬂqa 6 fhan FREGRM 6900 VR ardeh ehanCRiSBA 630 ARePA0A MRy

conpri se*network manage i nformation from an operating system or
net wor klowamipbwer steteappéleated amhseloat64G( ispssaated. Hdwaver, eéhthe denresentatine

representation 610A. na [ | t 1Rf ' [
o & T olinih BABJRNEAEhe RE P A dL PR RO R BEOR eyt B LeR s305 BERT on"%s
I ndi cat |, gy ?&%ér\f)gwr Qhteds MIOQELSHMthe H1648 dichdl d40Dis hiskited.enbodi ment  t he

representation A may conprise current time information. The signals

610B an{D0SODC ray The asseverdrsighal Sgnisl rovided tarogiat $wdk foz arpidisisserting an
application, or systemco n Y C : t at

Sor LT bRt Sy SIRERS e i el b tsan SlRaRaL G e O 2

pl ur al i tyré&ft ppivedahterdiineefomndcyrteappogerstae diordtd Gopdri foat iaaurehr msvenl ds 630
are provided to selection |logic 620. The %gresh | ds, 630 conprise first

t hr eshobtgte(signal 68 Fomshasdwagde-En APEPRSEIPL). T2 thepisifste aéseffﬁggawﬁliﬁt%tghol d

(T3) 63046 i N6 LQl fo BrOcTRMt 58 6785 Ldr WRO) Pk e sSRLREtand asserted
powner ased o

pr edet erm ne state n the signals 610 and the threshol ds 630.
14 power state 640 is asserted externally as an asserted power state selection signal 660.
20 [0061] Consider without limitation the following example. The signals 610B and

. 610C are not asserted and the representation 610A has a value of 0.72. The representation
610A is compared with a first threshold 630A having a value of 0.80 and a second
- threshold 630B having a value of 0.60 at which point a power state is selected and the
corresponding select2 signal 640C is asserted. The asserted select2 signal 640C is
25  received by logic 650 along with an indication that the current power state is select] from
670. Accordingly, the selected power state (select2) is different than the current power
state (select1) and the power state selection signal select2 is asserted 660.
[0062] Figure 7 illustrate in block diagram form a method 700, according to one
embodiment, for maintaining a network load representation. According to one
30 embodiment the method 700 may be implemented by a power state selection system, such
as selector 240, or by another application, such as a network monitoring application.
[0063] The method 700 commences at block 701 and then proceeds to block 710

where connection requests and termination requests are received. These may be client
15
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SUBSTI TUTE SHEET (RULE 26) WO 03/027817 PCT/ US02/ 31328 [0059] An exenpl ary
set of logic is shown, without [imtation, to illustrate howa sinple
power stawe 03ebmeti on nmay be perfornmed and an internal selpegtison3segnal 640
may be asserted. This exenplary logic gives primary control to the
override signals 610B and 610C. If signal 610C is asserted then the

maxi mu wer state i s t.e e | I I 0B_} erted.
Conver sely, eSS gﬂ%]l p(g%%lfﬁ&sheg%gg%gé%r % oﬁﬁéé‘:g?sg%%vlq&gloﬁé ge{hg(si Z@rﬁt ed

t hen t hadednassdiaym plyuRr719ttatiecision BRick JLe évharuth ddiensihativaby nsidg maktheAda i s
asserted. _If neither of signals 610B and 610C are asserted then the

sel ect i &¥fejved Fagusst sna tcﬁén%?gl% E@Est. r SsFeding: tor P e@@e mept a;qognection

represe i | 8l t 4 t . i ower
oo i Dokt B WBlcHRinel Wit BN SRR T A | I3Rs oS ToRE T

r epr £sefRatthennthe snethéd V@0 gévancemto blhcke 3B Mthee3D Actwan’k ilsad weppsentativanis

t hreshol.d 630 na |lower power state is selected and_select2 640C is
nsser t ediCrEBttby e PATEHEDT KRR BHR (7 PO TR PR BR aRTERLLB d 630A
or thregholyl B3RBdaUrorh Sub&hgBiily AR otld-eRBIhd r%%&glttaﬁ&‘[‘ ma§ Rlihtleade@Wer
power stafe is selected and the"select3 signal 640D is assérted. [0060] The
assert edrosi gpaividydalvs. giromitdedk 139 the gietha@SM0 revisitobvckgder I mgwagithe15

unnecessar ower ate sel.eqgti i gnal . e.lagic 650 al so.receives an
i cat FBTBRS 7220 EeREtpwalt sfEe R rrck P wi e ke IoMs at «

st on@ge r&fbheRtatibh HUcBredsid. FROMIHINR 7403hehR iR T8 ImHEevisT BBcRaN dvaffy( €. 9.

a processor). If the selected and asserted power state 640 is not equal to

t he cur temingwedlodt B0easdBirgdr 680) then the sel ected and asserted power

tate 649 i d.ext : ecti
i anal 4T 20" oS TERE PR R BAnGHof % aPSh, RV P SELREHRT
The si gaatifig 8 18Bdaath clkhDiseagtieitl Fagse B ishews wtidue liméfatias anubitiminligl0A has

a value of 0.72. The representation 610A is caonpared with a first r
t hr esholP&dgtsopined #né gypical apttean of uger gonngatons t@ YRR serveir BERSI e €301 Havi ng a

val of 6 ' i j
cor lrllgs pg n(gly n gﬂhgé/lnxe%g% gﬁb%%fe“&% %}??étagéagéﬁdgg?&%hg ?%rg%gﬁp g 3 . 21 g\“é% 'P %rss i gnal
640C i s 023he gemisvedThbyumogf g-vahes dbopgphwof thea?dt badi totelds d00%haStatting aur r ent

power state js selectl from 670. Accordingly, .the Lect ed power state
P ot Bpghiie FURDET o Fertinns iy e et eonty DOASE e i R ne
pover siakenelisit! BedhsSth IR@tass AbREIS alrBaamBB! 8o QB at[LOGA 4:60EM 27

illustrate in block diagramforma nethod 700, according to one
enmbodi méhen, sldvdy deetieaseaibatkniy the nednightivaluga @therpaticrms eeet doptempieiedr di ng to one

30_sPoghgiRlt he LR 1008 Bk R, SRRAG Y BN R AiSoRghect on

Sys

pattern of performance expectations for a server, and time thresholds related thereto, may
be used to select a power state for the server that is appropriate for the historical
performance expectations for the server. A high power state may be selected at a
predetermined time when high server performance is expected and a low power state may
25  De selected at a predetermined time when low server performance is expected. This may
allow reduction of power consumption during times when maximum performance is not
expected or needed from the server. For example, considering the pattern of Figure 8, a
selection system may select according to logic such as: if the current time is 10:00PM then
select a low power consuming state; and if the current time is 7:00AM then select a high
30 power state. Such simple power state selection logic may provide significant power
savings that may be sufficient for certain embodiments, such as implementations where

significant deviations from the substantially predetermined pattern are infrequent.
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as selector 240, or by another application, such as a network nonitoring
application. [0063] The nethod 700 conmmences at bl ock 701 and then proceeds
to bl ock WO®3/028¢T e connection requests and termnination requasizigee

recei ved. These may be client 15 SUBSTI TUTE SHEET (RULE 26) WD 03/027817
PCT/ US02/ 31328 TCP requests from potentially heterogeneous network access

devi ces, e nethad 70 advances. fyrom bl ock .710 t ecl Si.o 20

wher e awggier i n;‘—{qg‘ﬂfﬁ ??fh?r‘ﬁﬁlegnﬂﬁlé@eﬁie?ys e amriijétgétlu{/eegf %eédﬂ‘géért Hlla*s?ig(a%ﬁléegﬁnect i on
requestsusBECOIFioRY §Qvaneo® Restidiinto and enbedinicdn TROpestr mayageenent

determ ned when a SYN packet is received. If yes is the determnation 5 721

t hen t heystemt HdoconaOisesiy apwesstels spieefide sysie te sglegled PRVRT §iggf Power-
representation is . j.ncre ' iS¢ e
connectie raRgmERiRERTREH boul Sy AR ARGl LERIERROAT i bl R

subst andeleatedp oty Btate) bhi® b \Wre@sion 970 eputsdnithtthe impiemehi@tion systas 840 td r om a
previous val ue. From bl ock 730 the pethod. 700 revisits block 710. If no was
the dewvdtokiteshe imwlermentedRoWESHEY CHAGHNEESS bl ock 740 where the

networ kiopAC 10 UL 8368 ALoilcBclesraanCohn, FiaRDhagio 48 ipcariiod 700

may rev bl ock erm nate at block 750, as desired. [0064]
ghe. nunaﬁlﬁdpﬂ%%% pbwemtatiepsa:mabh damsructors Ybarskea Wieeshrdd 924r yITs sysieni 8aht | y
uring a day due to client use tterns. Figyre 8 sh Aot hout .
i mi t athsh Fhednét&tfé‘@aﬁﬁlﬂ%{hef eﬁ?‘ggé’?glﬂﬂ‘? Héfg”g#k?nt%‘?%%@ B’é’\tﬁt18?‘ﬁ%8?“’ﬁdser
conpect S H916,19 sE18& aGfwed Staftl Afterdeladi s sh
pepltr:b.:ntgg@%oée%?gﬁkg\ﬁgga?%ﬁi%nngc’tigns faor eezcﬁw:)f Ziqgﬁou??%/a-@?@g? tﬁeowS
2; ax |m S dthﬁhﬁta?ﬁeﬁmrﬁdmlmwf of Stateeselrotion sighdl to thegmpienatation sygems 948 ar ti ng
ni e er of connections..nma ecr A 72 00AM wh
the nu 88 of coﬂﬁ%@?WSﬁ@wﬁr@g} e?ISIr&?% é%’\sgg%t%\?;\'fa?e ;éwfsrrtggﬁ%&’tr%rt %fg oécureg
at ar ougle 4ioRORMANGd {hsBmshieWhY dacl easer paokssop d7eviai drjogler stak ue.

Q her patterns are .conterrgl ated, 20 [0063] According to one enbodi pent, a
fsubst anunpibmyntptngdelgealm Hbel terns {‘pewawarg aist wsed terbrpadly slesghele B d8et at i ons
or server, .apnd.tine thresh | ect
poukt stantaegRRpls SEpbl TRt PohE hE 3sh Al ehscclY ppREs UnEDobAngel ect 2
per f or MeRaRIRY RAEE &f ingflemétrthé pcesbveT alferintiyblypiowithesoithe statop 88 osel ect ed

at a predetermned tinme wh hi gh e i
Sovcs Dot sumiynas siason oLt S AL ARG B BB ARG, "

perfor nﬁ{%ﬁg@l%&ﬁﬂ?o% Sfktend W46 emdétd Q(Y&ofcﬁ?g’ @S 1 QVaRéedPOVRfigEATHUARET ON

. i
duri ng ti en maximum perfo mance 1s no
Power Interface (ACPI) specification version 2.0.

20  [0069] According to one embodiment, the power aware implementation system
940 comprises a power-aware operating system 950 and a power aware BIOS 960. The
operating system 950 may be a software application operable to be executed on the server
900 to provide an interface between applications, such as the selection system 920, and the:
BIOS 960. The operating system supports the first operating power state 980 and the

25  second operational power state 990. The operating system 950 may provide operating
system directed power management. The operating system 950 may support ACPI version
2.0 and may control and implement power states on the processor 970, and other desired
hardware, based on user settings and application requests, such as power state selection
signals from the power state selection system 920. The operating system 950 may

30 comprise an ACPI driver 952 to assist with placing the processor 970 in one of the power
states 980 or 990. The driver 952 may wait for ACPI events such as power state selection
signals to occur. According to one embodiment, the operating system 950 may comprise a

server Windows, Unix, Linux, Sun Solaris, Macintosh, or other operating system. For
17
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expected or needed fromthe server. For exanple, considering the pattern of
Figure 8, a selection systemnay select according to |logic such as: if the
current twom3ioz7810D: OOPM t hen select a | ow power consum n@CItsvE313and i f
the current time is 7:00AM t hen select a high 30 power state. Such sinple
power state selection logic may provide significant power savings that may

be sufficient for certain enbodi nents, such 1 j
si gni fieé‘éWPPedg’x?ioQﬁagﬁg S?’%%“E‘Wecoﬂ}ﬂjss?%]tcfoas?ﬁ §)§ 1619 gﬁé er%lérﬁéeljd&%zatv o7 rlléaar e
i nf 1 equeth MitRsoRRIdrdlifio SkbdaloddRW &hid6lonO 03/ 027817 PCT/ US02/ 31328

[0066] Figure 9 shows sinplified systemarchitecture of a po mapagemnent
syst em[00]of a sBEreqmweIa@areBEQY & e mnw@l%ﬁﬁoﬁrﬁb?ﬂwerf%&%ﬁﬂe
managenent . system 91Q.conprise r : e hOSH; em Bidsto

sel ect Sgc?)‘&/\]%‘ilw?tsé?t%%g Oﬁlor]{\gép -§°c§\s/\sg)%r %gp{errpj}%tr)r@rllt ?’l %I%C%%/lg@eu?n%gttﬁo coupl ed with
t he ssel @eho@N AV RiIGZ2.0.0 Surhl £BIOS 96 i wetitkmowadtope wersost kaveng amd a

processor 970 coupled with the inplenentatjon. syst 40 t i to the
i npl eneordindryplonel ok gkill dn 4he) a pad dhes Wil lnﬁhbe gfs& %‘?‘?%‘] ﬁﬁeémgost ate
sel ection stem i . i L _ conprises power state
sel ect iI?)rﬂV]isd%%?P%vgglizsgar%Y@E%Hg%ﬁggtgﬁ?glstﬁwylg%sggpgg system 920 uses the

i nstrucpoiopns and The ptduesson A7 S2divandhe pbeemataico implenwuiatioe ¢ighiat and oad
received 10 froma network, such as ngtwork 210 éi?x}fs lt C $Ov¥e§t tgtate.
Aft er sevikdbes fyths mrlicated ReWErsate.h Aceqrdme P 96 Spibgd: 3§ ﬁe ﬁ?&@ SR o

sel geti c?c{haa@{s%‘ﬁ'fregﬁ%&rgrng RS RIMasE DON af HeaBt Fliowdr QRESII(TEwnpmieen - anar e

i npl'enmen I on sy 40 receivesS the power state selection signal and

i mpl enedifferdnb reguepopboand adiffretoolage WAO via a power state |

i npl enentation signal. The term "power-aware"” is used to broadly designate
that the 15 hardware interface supports the first power state 980 and the
second RRNAE KERS Perttith@ 1M Pré@ARriMExah@ld ¢ to i npl ement the processor 970
alternattvely tn erther of the states 980 or 990 based on the selection
from t hED052] ect i ofossidereywithouw limigationdg precills RROUMERVAERY thegprgeessor

! i . . . _ 5 0
and1S Podef s of YRS ThafE, PORKBIETIE MECAIAIThE PRBRTER. SRR S | O ng
to one ﬁﬁﬁ@ﬁ%ﬁﬁﬁ&t{ sysken pﬂgebmgtéi%dsemgmml@rmﬁm c'n}ﬂpsesgﬁﬂsrwow _I{egﬂﬁpr,s est a
ower - awar e operating system and a power. ayar . e operatin
g yst em 880 WiagowseNa %@f%mﬁ_rséfs'fﬁlﬁﬁh?‘tcf&f’]il 8 PSHJP%;W%JS%’%?(@%B’P@%% r?Rt he )
server 130 L. DEAYAG RAdIDL FELAES DEJYRERANBLCRASICOBSpIaHdvas (e

sel ection system ]
chipset and the processor 970, and an Intel® SpeedStep™ Technology driver.

20 [0073] The first state 980 may be a low power state comprising a frequency 982 of
733 MHz and a voltage 984 of 1.15 V. The second state 990 may be a high power state
comprising a frequency 992 of 1133 MHz and a voltage 994 of 1.40 V. Other frequencies
and voltages are also contemplated as will be apparent to a person having an ordinary level
of skill in the art and the benefit of the present disclosure. Without limitation, transition

25  between these states may affect the power proportional to the change in frequency and
proportional to the square of the change in voltage.

[0074] The selection system 920 provides a power state selection signal that is
operable to be recognized by the implementation system 940. According to one
embodiment, the signal may substantially mimic a signal currently used in laptop

30  jmplementations where Intel® SpeedStep™ Technology is used to implement a maximum
performance mode or a battery power mode on 2 laptop based on whether the laptop is
plugged in or using battery power. For example, it may comprise a conventional voltage

asserted on a pin coupled with an external power source. In another embodiment, the
18
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Bl OS 960. The operating system supports the first operating power state 980
and the 25 second operational power state 990. The operating system 950 may
provi de omperian2msy’ system directed power managenent. The @PEASBLYIG2EYStem
950 may support ACPI version 2.0 and may control and inplenment power
states on the processor 970, and other desired hardware, based on user

settings and appl.ication requests, such . [ I ' |
From ¢ ROSBAETE SHeEnoBReoTB sy Ly Ei s i Sy, JoBeE B8 Sahbal pd! DOV1 S
conpr i sggrang AGPboHlrgoMenfBritibA inEsiti Abisclipllasiiogitdne oftieceaisof3®IO in one

of the power states 980 or 990. The driver 952 may waif for A events
such as99Spweinfermationsedressponsing to @ itersency Belkipher ofens of thg sfaaesgﬁ%() ot

enbodi t,.the operati : . i i
s "Bl Sy PBE Bk R PR, ItaRaes bEgu sacusrmhadipto Ll

ggsr%; TiHks r%ifalsrddﬁwla%o%)-_oﬂ\eo%@mﬂ&ﬂrégie@f/ US02/ 31328 exanple, the
I ng system may conprise M crosoft Wndo S 4.0 '
fromM E’%b’%]of t CoFlpoPaVEb s HP@&%H@FIOWW%\A?%@%IT%%E]rthﬁ'i?é’wﬁg\\%g | J? Z\%?e

BIGS is l%k)iﬁn %%8!&1%{0655%611 %%Sfiﬁlgf%}neﬁgi%ﬁ sidn@f §1if3BR 18imblRehenS e PatepOVEr

state 99 processor ccording to one enbodinment, the BIOS 5
suppor t &atAGRl the @rsdessor 270. - Sewhding B @Si96embedimeht therigwlenantatiopesigsh havi rig

dipary | | of skill j h . -
Ut s afesrot preol o Beko ke b el D BRRRRE,
P:rg ersrzﬁ{e éﬁlg)f’em&@aq%ﬁ]mg}%g C&{;lg}?&% SAMRT® Ipesedst Tdranslewe bp&htidEmode - :

ron si gr]al ( tches to the indicated power state. According
to one sdidution G, sigind thiat cotresponds tosa hescloglorationgfraithexs thg firpletigfe 8) 0982 and

a vol tage 984 dt [ |
f requeng's‘? @9@@%&“@& %@ﬁ%ﬂ@ggﬁﬁrﬁﬁe@é@g?&%ﬁf F@E Iltgﬁegfo?'ﬁsg gﬁﬂdﬁﬁ%ﬁ) 1
Pr ocessgpn MaExanp! &choiteto Gansi debotinidngthe Irhplbinsihtation dgsqiéca Sigaal to

enbodi ment wherein the processor 15 970 is a Mbile Intel Pent |
|11 ProseicotheNprapessaih@fkimatiighep pamier siags 830 i%lcewﬁﬁeétsﬁ%‘%ﬁ%%f“gt u%r)

co I ses an | l(r),815E ' : t I ) / nd

T Bber Bracrong i at ¢ I BONDA STt iEtaiel Bd BRI

L 2{ \i/le (r }?tﬁﬂ%dﬁé mﬁ{i&hﬂagﬂ&ngﬂﬁyn@oﬂlm kwitdghg tloptocedsot ) betwserCsieteapl ed
en e chipset and the _processor 970, and an Intel SpeedSt epTM

Tochnol 859 aad |0 n b [0 3 HHEReeEr 800 igicut SBBTERRS K N5 RBUEYY ot at o

conpri S'Arlgor%irfgr I g&go&ﬂnent, the implementation signal is a signal to switch the

processor 970 back to the initial lower power state to reduce power consumption and

20  comprises signals corresponding to a substantial reversal of the described operations.
[0076] Figure 10 shows a graphical user interface 1000 to allow a user to specify
power state selection system settings and parameters, according to one embodiment. The

| GUI 1000 may be provided by an applet or other software means. The GUI 1000 allows
a user to configure the selection system to automatically select a power state based on

25  network load, to override to use a high performance/high power mode, to override to use
a low performance/low power mode, or to override to use a standby mode. Without
limitation, the automatic mode has been selected. The GUI 1000 also allows selection of
different predetermined network load representations that are available from a pull-down
menu. Without limitation number of active connections has been selected. The GUI

30 1000 also provides fields to enter each of a high performance/power state threshold and a
low performance/power state threshold, in this case minimum number of connections to
use for the high performance/power state and low performance/power state, respectively.

Without limitation the high threshold has been set at 250 and the low threshold has been
19
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733 Mz and a voltage 984 of 1.15 V. The second state 990 may be a high
power state conprising a frequency 992 of 1133 MHz and a voltage 994 of
1.40 V. Qwbes/otseguenci es and vol tages are al so cont enpl acedsay3wes | be
apparent to a person having an ordinary level of skill in the art and the
benefit of the present disclosure. Wthout limtation, transition 25

between these states may affect ein
frequeﬁEtyat n(ptﬁﬁrr%% Xéﬂmpqwgrtsﬁge ssegeﬁﬁgrésg#&? clﬁerﬁé%etﬁ%tae% f%lgg(g [0074]
The selsgﬁhjg%eﬁstem 920 provi des a power state selection signal that is
operable to be recogni zed by the inplenentati on system 940. According to
one enbodi ment, the signal may substantially mmc a signal currently used
in |apt 30 L.nmpl enent ati ons where Intel (r) SpeedStepTM Technol ogy.is used
to |rrplég‘?(%?(—gﬂ8xmu lu-tn performance node or a battery power node on a
| apop [bgegd. on Wigtyhalteinbe bmbbdlmen& arel ugtgeniplammr Ergimmjarty agliesnaje power
For exanple, it may corrprl se a nt | onal sserted
coupl ecmiiodimenis aserdiscHaied Rslosy aitg Oth?%erﬁ]h‘lfﬁ ﬁﬁéwiﬁ’ |ar?81r:|et°1ate®‘rqbf
SUBSTI TUTE 3/ Bk Slischsyey, State
sel ect iF6H° H’E’ grrprl s@%@%@%@ﬁéﬁﬁﬂdﬂ vol tage and frequency pair
982, 984 or 992 994, information indicating a bus clock ratio of one of
the states 980 or pt i on corresponding to a frequency
mul ti plPreraiyie o ‘ S &F or 990. For exanple, the signal nmay
conpy | S@od) | nd' Cﬁéc‘oﬁﬁn ftoaa 5ﬁr§’l’ hliGase &absEERAN MmN Gpéatind systbmsmaytl 0
stored in power -on cohfiguration regl ster. [0075] The power é a
i npl eneintaporate Sycre st elgption exges an @ﬁ[sg]{eétln%@p@({@q shate al into
a power state i Ierrentatl | suitable to inplement the power state
on the ‘iﬂ"gg%aé%%ic ﬁnta%\%%fﬁ?%ﬁgﬁ(gl %&fl rst embodi ment the inplenentation
signal indicates a bus ratio for one of the states 980 or 990. According
to a second errbodl rrent 10 the inplenmentation signal conprises an Intel(r)
SpeedSt Erdeessing Implemeni@figR i ng node sel ection GH # signal that
cor to a Kk r 1&dtiont he
second @pg 990 ﬁcé)r‘grﬁgct h%gé(%gg%ﬁteﬁgw%b%&;mﬁ t?%\tpg%?lé gta%?g%essor 970
during gy3mpthagtiy bded.toAleor dipoyet state folnlcmd @mhomti preedssors hie 2j prpéass@int at i on
signal i's a signal to svmtch t he rocg}esor 970 to a hi her ri%wgrﬁrgtt ate 980
and confinseser¥PgRENs? FRk FRRUNt SErVels Of PHER BUIHPTESAFSqr g Deep
Sl eep S&ﬁf)?dlm'é%ﬁ% ﬁd@&r%ﬁﬁ@sé{@tﬁ)ﬁgﬁﬂeﬁ%aﬁgl&t laQyweR Rehte fo@'fati lilli’dltfﬂuhlhe
state.

Nor mal may all ow switching the processor 970 between states
. processor. In this case the power state selection signal may indicate the individual

20. processor. In a second embodiment, the power state selection system may select a power
state for a plurality of processors. In this case the power state selection signal may
indicate the plurality of processors, or if the plurality comprises less than all of the
available processors, the power state selection signal may indicate particular processors of
the plurality.

25
Exemplary Computer Architecture

[0080] As discussed herein, a “system” or “computer system”, such as a computer

system having a power state selection system, may be an apparatus including hardware

and/or software for processing data. The system may include, but is not limited to a
30 network connected computer (e.g., server, mainframe, etc.), or other system (e.g., fax -

machine, printer, etc.).

[0081] A computer system 1100 representing an exemplary networked computer

system, host, or server in which features of the invention may be implemented will now
20
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980 and 990 in real time wthout reset and w thout changing system bus
frequency. According to a fourth enbodi nent, the inplenentation signal is
a signal woosmesth the processor 970 back to the initial PCOsSo2/po2er state
to reduce power consunption and 20 conprises signals corresponding to a
substanti al reversal of the described operations. [0076] Figure 10 shows a

graphical user .interface 100Q.to al,l o Cif QUsHs Dhat e
sel ect Pérﬁ%?ﬁleéwgléf?éﬁﬁge gch%l%g? er%ét %g,cgglggtg% g?’%g‘ﬁt 1olO\gnreeBerrb(%i nent. The
GUl 1008y BSmpHRY bfiRsh ot idpleanpliag embodinieats cfih¢ iaeetioms AnweveTlogheBU1 1000

allows™ a user to configure the selection s st%?to autor’{at_1c ]y select a
power sbatpetehsystanomd2aTigEencihe eRrEpUterSYSiFRY H0YETe #lsQ SRMEMRARS-

per f or / hi gh -power e ri ; R suBMIyPEIJ10foRRewE| ow
power Hﬁ@@? or t Vel rlggéejr §y5,{e3%g‘{gésc'togﬁg%§s %DSI%;V Vﬁi’?ﬁqgut limtation, the
aut gMat G eiden haexiarn ssekeotte 1 MhantUb [O0de Power & Fomporsaiscet hen of

difrerent predeterm ned network_ | oad. representations that i].abl e
from a systein- HAn Thesampopento thclydens Pug o QU HeTrgycaker ir\r}gingolﬁﬁgctk) i ons has
been sel ected, . T ion0 12b8 % BroNdedeBCl e ladodeasigg aneanh a8f a hi gh
perforﬁm%%%%?%%lgﬁt%%%gﬁol d anglroa ?I ow perféi?mance/ power state

t hr eshqlrfesidt 11105 souisd withrtherbus hl0ferrecdive bk K ond sppply yelageotoPhe hi gh

f / t at d | / ' ly.
[ ¢ houta yalisz sERbsor MGG IR PREES TP AE Bl oa sty S ERAEERELE >
}Dgfll fJ gﬁ?ﬂ%@g;sb €6y, %}?teﬁpﬁﬁd fidlder SbiEpAsdsRAbysted® ndWorP 3N 02 ¢8upled with

set 0. O her settings of the power st at.e.sfel ection
syst em hepubé 10hdet micudes atednobdmenent (RN e A8 to Ajlore s13HE BB ent s 5

[0077] Many al ternate enbodi r ) ldemnat e
Cbod e RGO B QBB BT o oaf (8T Ao SR ey M FIvR, 2da Fioh
appr eci gl.eq H¥méry (RAMPTI A¥ishae agnaotie inferyatiomenl inftruskons toiba exératedr t based
on the present disclosure. P%&reati ng System To Sel ect A Pomﬁr Sgt%ltne 10.
[0078] Wy thor plionesson 1805.i ke A hH @y Beedeltr SOgnCHPAFAY GBS e m may
I ncorporate a power sta I | d 1 fthé&it, :elreaM ng a
po sHufng ‘B?g%tbon Sﬁmg{r&ftioglg t% S}aﬂhrgg)pr)@eégggg? a{t@ igl'o ryl t&‘%e %@?mrk | oad.
Ml ti pr PPﬁﬁﬁh‘ﬂ e Ligaal 1B sesit atpoorer-bafedpEitinacysenti 1id 11 an appliceiPTagiBY nat e

t

enbodi nent e power I ion .. .
| 1112, and a prl)rogram nslgc?&lg 1?%3.6%&'3 %pphcatlon program 1112, the program module

1113, or both may be used to implement certain power management features of the

invention, such as power state selection, and implementation (e.g., a power driver). The
20 operating system 1111, application program 1112 and program module 1113 may be

accessed via a hard disk drive interface 1114, according to one embodiment.

[0084] The system 1100 may also comprise a network interface 1115 to interface

with a network 1116 and interact with a plurality of remote computer systems 1117.

Depending upon the particular implementation, the communication device 1115 may
25  include a modem, a network interface card, or other well-known interface devices, such

as those used for coupling to Ethernet, token ring, or other types of physical attachment

for purposes of providing a communication link to a network.

- [0085] Those having an ordinary level of skill in the art will appreciate that the

system 1100 may comprise other components that are not shown. For example, the
30 system 1100 may have a user interface or console comprising a display device (e.g., a

monitor), a data input device (e.g., 2 keyboard or a cursor control device).

[0086] The present invention includes various methods and operations as

described above. The methods of the invention may be performed by hardware, software,
21
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system may be used to select a power state for one or nore processors in a
processor farm a server farm a rack nount server, or other

mul ti procweds2mmvi ronment. In a first enbodi nent, the p@aErUser/at3es

sel ection system may sel ect a power state for an individual processor. In
this case the power state selection signal may indicate the individual 20
processor. |In.a second epbodi,ment, .the r : i may

sel ect Oh2FOMHNAtON,  ASRAGS gpmeu]ﬂlé{?l?t%ogl 1319‘9\6@0%@%0?%%5 ﬁ?#ﬁﬁ%ﬁ?@xﬁﬁ@he power
state §eLEGHdRNha GRRbclI&Y calsBdi Saticoniduetopllogialpreducyfcipuic es pmeessobr i f t he
plurality conprises less than all of the avail al;}l eé’grocessorts th}(; power
state peigeartined wiihghe instEgtionsdo REETTR AR PREFMNS p L HE FLSFPEIF IO I
plurality. 25 Exenpl ar j : iAsSradissesadnherein, a
"syste&?‘?\éﬂ)rv“;e&ﬂ’?ﬁ&%g}pu@g% g%%?g?gﬁggﬁn%%eggﬁg‘gﬁsem havi ng a power
state $61i86 iRt SkséopMinstimitions tha ifipperutdumay pedgiatn g COmPHMaFSte i/ or

software for processing data. The system i ncl ude t 1S.not |[imted to
a 30 netsfomk Troseseast BEOELBRS I dhe (1BY .tl,‘mse&gérn?a eﬁ‘fef‘l%artir)g? rﬁé@é‘ﬂ?,mo ot her

system.(e.d. . fax ' ffb&k et Gplical [X8LEDAROME) whé maystioem 1100
represé’&fﬁ?‘%grbgﬂlse&%mq&ﬁgédg%ﬁet ?tlggs:jecorrpgtg system host, or server in
whi ch foggwr@@k@fmm, iRAMSEE (ERROMy, BEPRGVewagesi o PPsbwardso fBesT) TUTE
SHEET (RULE 26) WD 03/027817 PCT/ US02/.3132 be ri i rence to
Fi gur e mamoryher cfhgfubde 8y JRi LIoles B‘?’Beé'lg?‘nbtlg %%(_gﬁ&p%@%:gﬁm@%gﬁgger
SY§pem efle%lfrohl{[zwngtmghg 9 MERES: MBR Sre@hnt iiRnlidty a0 boidemulkndat ben

comput et~ systens and variations of the conputer system &100 are al so

cont enplbatpactkr froSER] piivect owpartiar theyerosrmn TRy BoiERFEES AW reRYBpl y 1101
to receive 5 power from an ext.ernal rGe otd 84 anekidr v eyl de
pover tOTHBHRS SN &REReEing ﬁcgnp‘g?rsl?%%aﬁfgg&a%‘%gféorrporcllgaerqlig §a| nclude a bus or

ot her C&ﬁ%@g{@%&% FRANSN 11832 t @mraeiitatvnc ikl (erf,ornpoiden, oa retvowk 1104 to
provi de a BCLK, "a processi ng neans such as processor 1105 coupled with the
bus 110®nhectwoagei ve t he BCLK and supply voltage from a voltage regul ator
1106 a process i nformat,j.on..| i RRYGH Hiftketdcghea. 10
[00@3] n@ﬂéﬂsyst eﬁ%l%ﬁ L S\(a! hﬂgrﬁg%e%g}\%ég&gﬁtsoyst em rfagﬁrr{)b?y 1107 cou%l ed with

the bus,hiQ3tatd 1k aneshdrdesmputee sybtammbysetemamet(@gadi 108 to store static

' nfor mai[ologg] In the foregoing specification, the invention has been described with

reference to specific embodiments thereof. It will, however, be evident that various
modifications and changes may be made thereto without departing from the broader spirit
20 and scope of the invention. The specification and drawings are, accordingly, to be

regarded in an illustrative rather than a restrictive sense.
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and instructions for the processor 1105, such as a power-aware BI OS 1109,
and a random access nenory (RAM 1110 to store dynam c information and

i nstruct iwo93nse executed by the processor 1105. The RARMTAKLID3IIRY be
used to store tenporary information 15 during execution of instructions by
t he processor 1105. In one enbodinent, the RAM 1110 may be used to store a
power - awar e operating system 1111, an application program 1112, and a
program nodul e 1113. The applicati@namQgram 1112, the program nodul e

1113, or both may be used to inplenent certain power nanagenent features of
the invention, such as power state selection, and inplenentation (e.g., a
power dgr,y g%lainmqs,zo operating system 1111, application program 1112 and
program nodul e 1113 nay be accessed via a hard disk drive interface 1114,
according to one enbodi nent. [0084] The system 1100 nmay al so conprise a

net wor ki i nt ex taaputdddstenocomprisifigagce with a network 1116 and interact with
a plurality of renote conputer systens 1117. Dependi ng upon the particular
i npl erentation, the communication device 1115 may 25 igﬁg{ﬁjde % rr%)ﬁcjem a

net wor k i nt erfiaweerkdatedfacocoupldderitine nptwors tonrerFye p BCE? akleath - as

t hose used for coupling to Ethernet, tqken ring, .or other types.of physical
att achment  doowprisingdoabrort pns;fos oach Hn AN eRsRt, Hﬁ’E%ﬂc%V Bﬂc‘?rlnl‘fﬁtl%g Wt ot wor k.

[ 0085] Those having an ordinary level of skill in the art will appreciate
that the sydediPRICIEROWARKRACESHIFYSE ot her conponents that are not shown. For
exanple, the 30 system 1100 may have a user interface or console
conprising a display device . g. i ! ; ice (e.g.,
a keyboard Oq,p%w%ﬂ%we?%%lﬁpIsgﬁelgec\l;}l@gsl W‘?&%‘gﬁ%tw?ﬂ‘eﬁgéf%é’%%lé?eﬁSﬁﬂtl on

i ncl udes varj oys nethods. i Skyd owbhetafet hods of
the inventi ofﬁa#@e%seﬁ‘ f‘f‘%@?@%‘*ﬁé‘@%&??‘m? kgagf ft;)rmglaeir@ggia ﬁ%?&?ussn TUTE SHEET

(RULE 26) VI0,03| 92084/, REHoH B 2438 kinOMedesomhiioh ham.a pisgsatiinal t he

i nvention may n machi ne-executable instructions that if

exegyit ed Cauge.foRaFIdcRAANE R thd@bres@ttattict graater thantthe thresholdcasktor
programed w t% the instructions to performthe operations. The present

i nventi on nMaysse@ ppiver stdRderetich sigmad tiae conpespgndsrto ireciglear powvar statgy i ncl ude a
machi ne-readabl e medium 5 having stored thereon instructions that if
executed may program a conputer systemto perform processes according to

t he i nvent i ompoWhestamdnplementatidalsystereeinled Wit the pryygete ft?fﬂcth% S| i i t ed

to, floppy diskettes, optical disks, CD RO, an&i magnet 0- .
to receive the asserted power state selection signal and to asSert a corresponding

<

power state implementaﬁon signal;

15 a processor coupled with the power state implementation system to receive the
power state implementation signal, to switch to the higher power state, and to

execute operations associated with the receive network load at the higher power

state; and

a power source coupled with the computer system to supply an increased amount

20 of power to the computer system to power the processor in the higher power state.

2. The computer system of claim 1:

wherein the increased network load comprises a load portion for an un-secured

connection and a load portion for a secured connection; and
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optical disks, ROws, RAMs, EPROMs, EEPROMs, magnet or optical cards, flash
menory, or other type of nedia or machi ne-readabl e nedi um suitable for
storing IWOeB@zw1IDNIi c i nstructions. Mreover, the present PCANSNY/31628 may

al so be downl oaded as a conputer program product, wherein the program nmay
be transferred froma renote conputer to a requesting conputer by way of
data signals enbodied in a carrier wave or other propagation nediumvia a

conmuni cat i opy LLaky ( Feﬁ?esentﬁti@fp es BELMNEKtati6R PBRLNI Bthe ubBeq@OB71 | n

I
. C. .
concl usi on, W]r"‘ue prese Invent1on provides an approach for selecting a

pover state fon. aiJAehnonk ocrrpr&itaforSicivbaselt oukdretotian oad. [ 00881
In the foregoing specification, the invention has been described with

reference to specific enbodinments thereof. It will, however, be evident
that vagi ousThdRehfitéabensofandmcl angasn theypober rathscldiorsystan t hout
departing fromthe broader spirit 20 and scope of the invention. The

speci fi cat i ogoragtibes b phirality of pepragranmei tigksholdsghifecach eqrzgspens orf an
illustrative rather than a restrictive sense. 22 SUBSTI TUTE SHEET ( RULE
26) 3\D 03/ 02pRicteifitUSPTABEBPBoWTISIItO/RT tIHRIOCESSO%:| ai med is: 1. A conputer
system conprising: a network interface coupled with a network to receive an
i ncreased network load 5 conprising |oad portions for each of an increased
pl urali#y of ActompatarispHemger®IisBBect roni ¢ network access devices; a power
state selection systemcoupled with the network interface to receive at

| east a representation_of the increased network |o hi gher
power state 2@REYOTE Hﬁ?&%@@ﬂﬁ?@‘”& 6%59%38 ﬁ%cg%‘fenag%q‘ﬁ%}k&éggggg%%%g ion with
a predetermned 10 .threshol d..to ' t .he representation is

gr eat er thanafsﬂ@aieﬂr“é@h%P ,ﬁ%afrgeg&gxél{s%ggs%@%g%ﬁm state sel ection signal
that corresponds to the higher power state; a power state inplenentation

system coupl ed w il BB IENRE HeHetwoik iRl faddo recediewe t he
asserted powé‘rp"ﬁv}eéﬁ‘é‘ﬁé%‘%@%% s?%lﬁ’al and teo assert a corresponding power

stagg inpl em?%ﬁé’éeh&ﬂoﬁ bENRInetwiek PradeOSasnad, 6 Qelpbterbavidr tatdef aptiwelityst at e
i npl'enent ati orf systemto receive the
of operational power states based on the representation, and to assert the power

state;

hardware having the plurality of operational power states coupled with the power
management system to receive the asserted power state, to switch to the asserted
15 power state, to receive an amount of power that depends on the asserted power

state from a power source, and to execute operations associated with the received

network load at the asserted power state.
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power state inplenentation signal, to swtch to the higher power state, and
to execute operations associated wth the receive network | oad at the

hi gher powero3/oslsat e; and a power source coupled with the ®OFABOIEB1338/Stem to
supply an increased anount 20 of power to the conputer systemto power the
processor in the higher power state. 2. The conputer systemof claim1:
wherein the increased network | oad conprises a |load portion for an
un-secured connection and a |oad portion for a secured connection; and 23

SUBSTI TYTE SHEE ohRbFsy3fin YQ182{ #27817 PCT/ US02/ 31328 wherein the

representation conprises a representation portion for the un-secured
connection and a | arger representation portion for the secured connection.
3. The conpuixeresygieedmplitet kpdtem 1s a wdresrpi n t he power state sel ection system
conprises a plurality of preprogranmed thresholds that each correspond to a
5 predeterm ned operational power state for the processor. 4. A conputer
syst em conpr ivdieregn the postenorakagomest fyséem eupiised: with a network to receive a
network processing |load associated with a plurality of network access

devi ces; a power managenent systen1coupleg:mjlh t he net wor terface to

i
receive a 10 repr éPOHEREREHelFEemEyskEt saPedsvide thediehyen 6%"8%%“‘%6 Oselect a
power state of a pluraljt of .operatignal. power tes based.on the
represent ation, akfFt@ th%g”@ﬁse‘?tﬁ orbg%‘ﬁec%gq%o&erﬁ’%&egl\)lgé@én%%{pigﬁlge t he
plurality of operational .powey stat counl it . yanagenment
systemto recei Ver?mgsegtaggptw‘é@ ap%ﬁ&?ﬁglgt %1%2[ ?%? Sc?wsavé}p%%%?geoﬁéecngggl riﬁéd 15

power state, to recgi ve an anount of power that depends on the asserted
power state from §npovver source, and to execute operations associated with
the received network |load at the asserted power state. 24 SUBSTI TUTE

SHEET (RULE 26) WQ p%%/e@ %t%?e%p'?é&TédtJé"eﬁ%/ ﬁ&%&ouﬁled Tt e pPWbedtats ¥alt@iBnof

claim4:
system to receive the power state selection signal and to assert a power

10 state implementation signal; and

wherein the hardware comprises a processor coupled with the power state
implementation system to receive the asserted power state implementation signal,
to switch to the asserted power state, to receive an amount of power that depends
on the power state from a non-battery power source, and to execute operations

15 associated with the received network load at the power state.
6. The computer system of claim 4:

wherein the hardware comprises a processor having a plurality of predetermined

operational power states that each have a different core operating frequency; and

wherein the power management system is operable to select one of the plurality of
20 predetermined operational power states for the processor and to implement the

selected power state on the hardware.

7. The computer system of claim 6, wherein the processor comprises a laptop

Processor.
25
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wherein the conputer systemis a server; wherein the power nmanagenent
system conprises: a power state selection systemcoupled with the network

i nt erf acewD®3/05781ECcei ve the representation, to sel ect thePpowsn2/st3at e by
conparing the representation with a threshold, and to assert a power state
selection signal; and a power state inplenmentation systemcoupled with the
power state selection systemto receive the power state selection signal
and to assert a power 10 state inplenentation signal; and wherein the
hardwarg conpid &RHierRy SeRTTRIais0N phetbinihic matdwerdenBprissh aipgocessopl enent ati on
systemto receive the asserted power state inplenentation signal, to
switch to thewvagsehichdopereiteshanhes a highropertiveal atockfrranenayfangedew t hat
depends on the power state froma non-battery power source, and to execute
oper ati ons lovasstats thhelthswi loWw dpemtioedelockdrageenayr k | oad at the power state.
6. The conputer system of claim4: wherein the hardware conprises a
processor having a plurality of predeterm ned operational power states
that ea2h hakeowetsthieselsationsistendiparealy hyrapresauatienof ZmAWOHEPESSHNEhe power
managenent systemis operable to select one of the plurality of 20

pr edet er mi nelgad puspsiated yeth %)Bmht)éPﬁlﬂeé‘é’OTWC?%éle}ﬁ‘P%&%‘?CtélPHWF’bSt?tﬁ*pl ement
the selected power state on.the hardware. 7. The conputer system of claim
6, wherein t‘PPée‘gP%E%%}eSW tozfs?eﬁfpan%%”’erﬁ%%ei%cg‘gl? S‘;%aISSUBsTl TUTE
SHEET (RULE 26 wg%@§/0%g8%§ Q /U80241g328 8. The conputer system of
claim4, whet@BFSPUHESHRBRSHEEORPYTSEL 2 processor having a high power
state that has a high operational clock frequency and a |ow power state

that hagya |op K?/cR%rasHté) E@éctﬁ%lggheﬁiro?gﬁglﬁ@ywhgrei(rﬁhe9 éseﬁfaﬁ%@o?lﬁleem ion

system G receive a representation o nétwork processing 5 [oad

associ at ed “ﬁét@oﬂwﬂjoHés@fn-gtlé/ad)(f,onﬁﬁ{s@@%inﬁﬁﬁﬁﬁofj@fﬁiuﬁ@&,ofbﬁerﬁe| ect a power

state based on the representation, and to assert a power state selection
sigigl corrgshesnsiddg to the sel ected power state.

11.  The power state selection system of claim 9, wherein the representation of the

network processing load comprises an indication of an activity of a processor.

12.  The power state selection system of claim 9, further comprising logic to select by

comparing the representation with a predetermined threshold.

15 13.  The power state selection system of claim 9, wherein the power state selection
signal identifies a bus ratio selection signal corresponding to a predetermined bus

ratio of a processor.

14.  The power state selection system of claim 9, further comprising:

a power state implementation system coupled with the power state selection system
20 to receive the power state selection signal and to assert a power state

implementation signal; and
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10. The power state selection systemof claim9, wherein the representation
of the network processing |oad conprises an indication of a nunber of
client 1Owomnnemwsiions. 11. The power state sel ection syst@crafSorbmesn 9,
wherein the representation of the network processing | oad conprises an
indication of an activity of a processor. 12. The power state selection
systemof claim9, further conprising logic to select by conparing the

representation wt po®1§<|{ &ﬂg&ﬁé '\;&@Qta&é‘{@ﬁ&%&aﬁ&ﬁsﬁt%m tht8cPRVE poivat e

sel ection sy&Tems ereint power state selection signal

| denti fi €S aylsbidhieftafich SighAi9fd % S9Ath G SRR RN arsboninytedid er i ned
bus ratio of a processor. I4. The power state selection systemof claim?9,

further cor’rpfgcjv&;r@g&e iﬁlpqgﬂg{tatﬁ@gi@dl,npl enent ati on system coupled with the
power state selection'system 20 to receive the power state sel ection

signal and to assert a power state inplenentation signal; and 26

SUBSTI TISTE StirFjovdrstake s2Bdctid®s B0 27 8lbim PET/ US02/ 31328 har dwar e coupl ed
with the power state inplenentation systemto receive the power state

i mpl ementation signal and to swtch to a power state corresponding to the
powes st at e whpeimrtbe pawemstate ingplgmentaon Fyrenp 6NBPTIES AR AWaNGEEt i on syst em of
claim14: 5 wherein the power state inplenmentation system conprises an
Advanced Cofipnfignratianohnd\Rew ekt fape pey eragtatc H%Weg?é‘?%sx%’ ntation

system and wherein the hardware conprises a processor to switch froma
f t fv l"?twtphqe'?a tiai’ %@gsvfaet iﬁ%ﬁsﬁiﬁfaﬁkg‘%ﬁefv'@t % é?%%?}'?é%ﬁgn%”ieioﬁhf >
frequency ? hBPWFrStaF FRBPTRTIPS f‘&nvlésﬁl C?We%g‘lg %e;?ndf élgﬁ %&g%\fg? élg? g(?g Sgdglhgct i on
systemto dir ecgt&ogﬁgﬁ&gg'ssﬁ% g%gﬁsbig%é g&‘ronh B6R VONSethafis dRkdiERIthdnthef

executing poWé‘?’r mng s on a change in processing |oad

recgjved frog aﬂ@&@&%ﬁd%gﬁéﬁ{%ﬂ%ﬁﬁﬁﬁsﬁiffe?@ﬂﬂ%tﬁé«lﬂmr of connections
net wor e

fromclient access ces. 15 17. The power state selection system
of claim 16, inplenmented as a software

16. A power state selection system to direct a processor of a server into one of a
plurality of executing power consuming states based on a change in processing
load received from a network that comprises a changed number of connections

from client network access devices.

15 17.  The power state selection system of claim 16, implemented as a software
application communicatively coupled with an operating system that directs power

management.

18.  The power state selection system of claim 16, implemented as a software
application communicatively coupled with an Advanced Configuration And Power

20 Interface power driver for the processor.

19.  The power state selection system of claim 16, implemented as logic within a server

operating system.

20. A method comprising:
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application conmunicatively coupled with an operating systemthat directs
power nmanagenent. 18. The power state selection systemof claim16,

i npl enentwo ca®2m1sof tware applicati on comruni catively coRplrasomstsds an
Advanced Configuration And Power 20 Interface power driver for the
processor. 19. The power state selection systemof claim 16, inplenented as
logic within a server operating system 20. A nethod conprising: 27

SUBSTI TUTE. SHEET, (RULE, 8)or W03t RRARMA=RTHE125 3183y oreRsiiyiioa @ net vor k

processing | oa rresponding to a plurality of clients froma network;
sel ecting a highar power state for a processor by conparing a
representation of the network processing |oad with a predeterm ned
threshold and determning that the 5 representation is greater than the

t hreshol d; agdlechiag artighvg pawpostete fatairecasdent dommpesing aatpresratationof gt es t he
sel ected hi gher power state. 21. The nmethod of claim 20, further

conpri si ng, hefvorleprasasingiloayl with e pridetenyingddineshold enbdeemupingdhaidhfer st ate
is different than a current power state. 10 22. A processor to be placed in
t he $i gher propessestaemistgyeat¢rdhansthn diredoldiaaim 20. 23. A machi ne-readabl e
medi um havi ng stored thereon data representing instructions that if

execut ed cause a machine to: receive rocessi ng | aa oma plurality of
networ ked cl PSSAIRE agowsE state seligien %Qértﬁ)%"tl% I%at?%‘%e ﬁ%?%ﬁéﬁ’@ﬂ]ﬁpdpoeﬁpari ng a
representation of the load 15 with a predeterm ned threshold to determ ne

that the repf@entation is lower than the threshold; and assert a power
state selection signal corresponding to the sel ected power state. 24. The

rech 1 2035, 6 RS T L S Rk Sk Ao iy o o

exeduted cause"the nachine to sel ect

a_20_predet ey aged, g)%wg@@%dﬂfe}oaﬁt@a&laaﬁ&ﬁeafm%@wws%@ssor of the hardware.

25. The machine-readabl e nedium of claim 23, erein the instructions to
assert

10 22. A processor to be placed in the higher power state by the method of claim 20.
23. A machine-readable medium having stored thereon data representing instructions

that if executed cause a machine to:
receive a processing load from a plurality of networked clients;

select a lower power state for hardware by comparing a representation of the load

15 with a predetermined threshold to determine that the representation is lower than

the threshold; and
assert a power state selection signal corresponding to the selected power state.

24.  The machine-readable medium of claim 23, wherein the instructions to select
further comprise instructions that if executed cause the machine to select a

20 predetermined operational power state for a processor of the hardware.

75.  The machine-readable medium of claim 23, wherein the instructions to assert
further comprise instructions that if executed cause the machine to assert a-power

state selection signal operable to cause an Advanced Configuration And Power
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further conprise instructions that if executed cause the machine to assert
a power state selection signal operable to cause an Advanced Configuration
And Powerwd3/088BSTI TUTE SHEET ( RULE 26) WD 03/ 027817 PCTPUS0R031(328
Interface inplenentation systemto inplenment the selected power state on a
processor of the hardware. 29 SUBSTI TUTE SHEET ( RULE 26)

Interface implementation system to implement the selected power state on a

processor of the hardware.
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