ce3exu  $46>TON WO 02/ 27471

PCT/ USO1/ 30349 METHOD AND APPANWWM'“EN@TI NG THE OPERATI NG ENVI RONVENT
OF AN AURON@YRMS, SUBSYSTEM I N A ED SYSTEM W TR, VENVENT
OF THE MAI N OPERATI NG SYSTEM FI ELD Q@oo®HE | NVENTI ON The pr Oy s o
pertains to the field of conputers. Mre particularly, the present

invention neEEIES AND RPPARNT USHEOR BOCATNGINIENBPERATENG ERfVIRONPSYPL em
wi t hout i nvol GEMRNAUTDONOMOURISY ERE&TEM N ASYSMeOTERAASHINDrEl THE

| NVENTI ON' ConputveITHIRSE N $HE VENVEENA ©F TeEaANg OPRRA TIRGISY&TEND S nobi ity
often places an enphasis on usability. Usability is often extended by the

ability to operate the equi pnent for |onger periods of tinme. This tine

period i s mEtpORFBEIBNSJEND|dNEe power consunption of the equi pnent,
particularly in battery operated equi pnent. Thus, high power consunption

may pose probl gns prebdARK DN PERIRAE AR FicldoflcoAP@GbRI MO RAtiGORSUMRL | On have
been tried. Powering off equi pnment when not in active use is one approach.

Qt her appraemasvehiidleMess BUBAokiRg the GPérRiR dnvirdhméat dfalkablyoleRl wilRVMET St ates,
such as, idle node, sleep node, hibernation node, etc. Such approaches may
i nvol ve t ufvulvaghedf df tiROhiih Op&adfe s§bteUI tS or conponents, powering down
subsystens and/or the main system |owering supply voltages, altering
cl ocki ng mechani snms, transferring data from for exanple, random access
menory (RAM to disk storage, ctc. Upon exiting such | ower power states the
conput er [BsEKGROSNOTORIY B RBHERETION boot up the operating system After
booting up or resum ng operation of the operating systeman application may
be executed toCpmplertasapst@ins arbecohhifEmbeaidbiled Thie nfabity oftentglReofer at i ng
system may present a problem for a subsystemthat needs a rapid response.
WO 02/ 27- &hbhiETdn UddQlick/ BRAABY Roviesh e@nded g thechbllityn® dpbtelth®@Equiginddt ocess may
al so present a problemfor battery operated equi pnent. BRI EF DESCRI PTI ON OF
THE DRAW N&@Soildeepgriods efime. itantime pericd is dftensélaad edhdyowayorsimeiang e and not
limtation in the figures of the acconpanying drawi ngs, in which like
r ef er enceshd aygipegte paticdldryrin dheme npesatechauipmenhi Tins, highgnomer donishrhpiginr at es a
net wor ked conputer environnent; Figure 2 is a block diagram of a conputer
system Fingayrpese @pbldms.and 5 are fl ow diagrans illustrating various
enbodi ments of the invention; and Figures 6, and 7 arc bl ock diagrans
il lustrating vauinewss appbadhesenteslucifig pdver porsgmption havebgen onied. DeFAtingED
DESCRI PTI ON

off equipment when not in active use is one approach. Other approaches involve putting

equipment in various lower power states, such as, idle mode, sleep mode, hibernation
mode, etc. Such approaches may involve turning off portions of circuits or components,
powering down subsystems and/or the main system, lowering supply voltages, altering
clocking mechanisms, transferring data from, for example, random access memory (RAM)
to disk storage, ctc.

Upon exiting such lower power states the computer based system may resume or
boot up the operating system. After booting up or resuming operation of the operating
system an application may be executed to perform operations. Timc required to boot up

the operating system may present a problem for a subsystem that needs a rapid response.
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. mscell ane

A nmet hod and apparatus for booting the operating environnent of an

aut ononous subsystemin a conputer based system w thout involvenent of the
mai n opergig gssHst em are described. For purposes of di scygsi ﬂ%]/&(t}?‘)
invention, it is to be understood that various terns are usec} y those
know edgeable in the art to describe the sequence by which a system may
start itsepdwddRonshred@inglidd Bootllh procedd mealk&preichLspoBle@TodbaaeQt or booting
process. Booting may be from for exanple, an initial application of power
to the devipeeateddquipmenal | ed a power on or cold boot. Booting may be froma
systemthat is partially powered up already. Booting may be froma system
ful ly poweBRIEFUPESCHIPEON @F B4E BRAWING®Ot or reset. It is to be understood
that the boot sequence involves acquiring additional instructions and/or
data as the reshelpradéntanvbtionll WBistraietoly s of eRaVRE arMot hlitatdnlifERt button, a
received signal, etc. The acquisition of additional instructions and/or
data may bRgurésaimihefEongpearipg rawimddan dvhebhIike raferbdcoppilicale Siilareleptmor k, flash
menory, etc. The result of the 2 WO 112/ 2p71 PCT/ US01/ 30349 boot process
is to pl acandtihehizbnput er based device in an operation node where is it
capabl e of receiving additional information and executing prograns. An
exanpl e woul d IFegurde ilfpewees aene@iiedovapuet emvipanaonal conputer using a

W ndows operating systemor the Linux' operating system It is to be

under st ood t hatFigune?2 iser fockhilitgerowof neymputentystesn;not limted to, controlling a
device, system or subsystem by conpletely shutting off power, partially
shutting down poguess,3, épadatarafiovodiagradhs filfustraim verddis ageodiopexs af thag at a
different frequency, etc. A device, system subsystem or equipnent that is
shut down iisvéntibersdéd, anong ot her things, to reduce power consunption.
There are numerous approaches to reduci ng power consunption. Powering off
equi pnent when FRigtresiaat? are blogk diagmme ndiseupme vaddus e@bbdimentp pf haptessiti nvol ve
putting equipnment in various |ower power states, such as, idle node, sleep
node, hi benvatiomn node, ete. Such approaches may invol ve turning off
portions of circuits or components, powering down subsystens and/or the

mai n syst eETAGGEEY DASGCRIPIHON vol t ages, altering clocking nechani sns, etc A
machi ne-readabl e medi umis understood to include any nechanism for storing
or transmtti ng\ inathod pnat dpparatus fag bbetingtheeepdeabhgeryroamerd ohimautgremgus  a
conputer). For exanple, a machine-readabl e nediumincludes read only nenory
(ROM) ; r arrdbwisgaicie s sompyterbasqdrasgpm withguidavodvedientof shegnaigeparetinigasystopt i cal
storage nedia, O ash nmenory devices; electrical, optical, acoustical or

ot her f or mrdflespritpdadat muposesidissussmgghe inveation, éris indhgaigderstodd hata@rieisgnal s,
digital signals, etc.); etc. Figure | illustrates a network environnent in
whi ch t he teasmng was by Heschriondedsenble ipéheasiip desgribetbie saquense by bichal conput er
systens in the formof Mservers |104-1 through 104-Mand N clients 108-1

t hr ough 108stRManay stastiFseld peaSuch askEtipds pldgn referediogef Rentier boMing Rrasesy- be, for
exanple, the Internet. Note that alternatively the network 102 m ght be or
i ncl ude orféPasing may &< Hpm, Bor pxsenie. Ap dtialarrlisationof paYyer tehg devare &%t wor k
(WAN), satellite link, fiber 3 WO 02/27471 PCT/ USOL/ 311ﬁ49 netgvor k, cable
network, di@l'ed LB ARLT ed Brott ReteAry o6 MOBY wrs™ thl & RABially #ORHAY idpar at us

descri bed herein may be applied to enti al l ny type of conmmunicating
means or de¥ide RMERHRAY P‘gg%ﬂ’ ad?‘“?"éﬁa@é’f’wgrﬁgHr\’/’é)gleécil% ?W&”V&RE‘ % system
bus, a disk dr"ve, st gnvent i onal

orage, .etc. Figure 2 .illustrates

per sonal ch?‘?fJutéSr‘OPﬁ”‘b‘{cbsg‘??ddli'aé &W%S??ﬁ"c%m‘(odhesr?ﬁ%}“rbnéE\%g\g‘l"@‘gent ative of any
of the cli.ents.and seryers sho in Figure 1. The bl dj agr IS, a high
| evel conc‘BﬁEL\ﬁﬁ?"sraB%P%ﬁﬁséﬁfi r(g\f',\fﬂ‘ac?f& SEE@H‘%e"“?]"nﬁae"%ﬁft%ﬁ&P’na rg%\t/gﬁoé't?/ of ways
. and by various architectures.. Bus tem, 202 interc ral

Pr ocessi nd St S(Qf‘gtﬁlc'ZEQﬁacﬁZ‘é'gﬁo ﬁs%“%‘h‘)é”r‘r%r‘@??’t'%% 5%%5&?%%%%%?%@%685 Meror y
(RAM 208, storage 210,. di splay 220 I eyho 4 oi nter 226,

fSD%Xal"i‘i’%u?ﬁ?{gtngta '?‘%"Pé)d's ea’v'ieg*é%"%&ét?%ﬁ'ﬂaﬁ%‘mﬁﬁdﬁéﬁ of B 0. The

bus system 202 may be for exanple, oneZor nore of such buses as a system
bus, Peripheral Conponent Interconnect (PCl), Advanced G aphics Port (AGP),
Smal | Conputer SystemInterface (SCSI), Institute of Electrical and
El ectroni cs Engi neers (I EEE) standard nunber 1394 (FireWre), etc. The CPU
204 may be a single, multiple, or even a distributed conputing resource.
The ROM 206 may be any type of non-volatile nmenory, which may be
programmabl e such as, mask programmabl e, flash, etc. RAM 208 may be, for
exanpl e, static, dynam c, synchronous, asynchronous, or any conbi nation.
Storage 210, may be Conpact Disc (CD}, Digital Versatile D sk (DvVD), hard
di sks, optical disks, tape, flash, nenory sticks, video recorders, etc.
D splay 220 m ght be, for exanple, a Cathode Ray Tube (CRT), Liquid Crystal
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WO 02/ 27471 PCT/ US(1113113~9 228 would be a Misical instrunent Digital
Interface (MDI) card with the I/0O port 229 connecting to the nusi cal
instrunenmfzmgqmmni cations device 230 m ght be, for exq,@%h%m/%4ﬁt her net
adapter for local area network (LAN) connections, a satellite connection, a
settop box adapter, a Digital Subscriber Line (xDSL) adapter, a wreless

nmodem a CoRVEidtdsonRab pled @ bansudrpdRUdeAcdinag Sherh®nsRiRMherORRECt i ON, &
Hybri d- Fi ber Coax (HF%) connection, cable nodem ete. The external

connect i ONcapgHI¢ o023 ivIRY additRWAIdRfofiMtioR AKd mt;arn%qmﬁa%gﬁ oh ex@mpReRAGH, between
a renote device and the bus system 202 through the comuni cati ons device

230. For exan®pdverup Sefuentdionh p@tdranconthRieh Gan2aWiNdodh® ohGaihy sEiiigbpet
adapter, which is connected via the connection port 232 to, for exanple, an
external DfkLdeoerdippeyddnat dependi ng upon the actual inplementation of a
conput er system the conputer system may include sone, all, nore, or a
rearrangenent af iseopamdeniosd thar the erilsp@low agy, 0 is F&rinded i lcBatrditdhi N
client mght consist of a wireless hand held device that |acks, for
exanpl e, aa ddvad] dyktemadr BybeRILE complitely haniyig BEpoRtd, PArGalB shhittiag ek em of
Figure 2 are possible. Referring back to Figure |, clients 10%-1 t hr ough
108- N ar e miwee@pbrehg/onCOdifferehtad i, Yekbathi besdiffaRpt fregadncOeis ex Mb b,
provi ders, search engi nes, and/ or database resources represented by
servers, syeBmasubsBtews bBeqlitneht thhio stitddwnQdinbdndad, ambripeothe@ltiRgskiol 02. The web
browser and/or other applications are generally running on the clients
108- 1 t hr owdire poBedNonsniption.i THoe srahi@erogedpproatiey td @duciigpooer t he servers
104-1 through 104-M For ease of explanation, a single client 108-1 will be
consi der edcansumptions Po\adring @ffeqeipmest wiesntnooih atthe use BoantpprechnOdees. 1t w l |
be readily apparent that such techniques can be easily applied to multiple
clients. |appfaaches @énvblve phiging bquiprbeni G8vationslywrgomannates) sahheodle segeience t hat
has the capability to access the network. This capability would all ow
boot i ng orslapynadpdaiteestibh evodt, otcf 1Sach @ps@ches mayiievotveeurhing effipetticandf or ot her
network. A description of the nmethod of updating or 5 WO 02/ 27471
PCT/ USOL/ 36i84di%s armstadreatsi wvedhg down subsysgad abd/ot thagamocgaerandieringdat a i s not
necessary for an understanding of the present invention. The information
requi red fapplpoolidgag aberagwiccking suchnagmsactsubsystem in the present
invention may, but is not limted to, enbodinent in the CPU 204, the ROM
206, the Storagemadne-readable Prdsinbisandérsipast pditciuda amppedenisindor sofringtont i s not
limted to, subsystem boot indicators, actual boot code and/or data for
boot i ng a tsanbwipeteeinioreaton ing dirmireadable Py a asckins @ talvomaytar). forexasalept e, t he
Communi cations device 230 which m ght be, for exanple, an Ethernet adapter
woul d al | onpchtnsasasiable med et inglrdes igtd oalyrmemasy (HOMp:renrdopracsese meameona(RAMYy st em
boot indicator and/or the boot code information may be retrieved. A
subsyst em megnetirdisiygieragesmertia; opliel stargee medigflasihmempiygleyires; plectar B mpHed. of
Figure 2. For example, Storage 210 may have a subsystem that handl es how
data is t crcBustisalor el pERTpRagyed sienalsied - somichwdvehdviEared sgnsdyy digish t hat
handl es when to, for exanple, power down speakers. Conmunications device
230 may, fY8naBx&PPICE; have a subsystem that needs to boot up independently
of the main system upon receiving a nessage. Figqure 3 is hj gh | evel bl ock
di agr am of one Fésso b Wetesgnetysk EJ‘?Véré’é‘ﬁF"ti”hVBﬁf‘?’tﬁﬁ?Cthgﬁ ffé'ﬂ’g‘?ﬁnﬁbg?
indicator is retrieved 302. Based on the subsys boot, i ndj cat,or. retrieved
502, i 1 SRR MR SRS TSITETAR e Qb Ly e 0] tspet
retrieved subsystem boot indi or 302 does not . indicate boot of  the
subsystema“f’%H'%FHQ?‘%‘HPF%&@%%’Cﬁﬁ'}‘}“eﬁté RFAPT g eya 4 getyor b%@ct‘)fm%’ Re
subsystem is indicated then information is transferre 0 the subsystem
" 306. The stlﬁb%’ﬁf‘g‘cpkrﬁ%‘ﬁg@fm?[n Oéca‘}‘%tra ﬁ%ja/t"bele",tﬁ%ﬁ twf’@‘ lﬁg ey 0 "e'a’C‘t“@? g%engit or
bits in a nmenory | ocation;. infornati tored re he. su stem for
exanpl e, a &% aslg%?lz}ﬁe%Bétév\ﬁ)gh&éo%ew%n%f %Ngﬁvgﬁk Q@@?ﬂ%\?\ﬁ]‘%ﬁé&bﬁ§%n | nt er net
web site; non-volatile storage, such as a hard disk, DVD, flash, etc.; or
sonething as sinple as a junper across pins on a device. Wiat is to be

understood is that the subsystem boot indicator in whatever form®6 WO
42/ 27-171 PCT/ USUL/ 30349



and wherever |located is an indication of the subsystem boot status and/or a
request ed boot operation. It is also to be understood that single as well
as wltip%qﬁﬁgﬂrces may inquire into the status of the ipdi En r

i ndi cat ors. at is, for exanple, a power controller in a@é‘?@ Bﬁrf‘ég
inquire as to the state of a subsystem boot indicator, as well as may a

mai N Syst eRBERCERRM er ik G Rofoh BRI ifekd filor B{heé:e;rxeeﬁmhp@) anJga§p5rg{ngi eved

subsyst em boot | I cator 30 oes not I ndicate a request t he

subsyst em 3Q4pely m@f@inq%%}ﬁﬁ'er@wiédqgﬁssggﬁlﬂg?ﬁfrt?g% ?%C%Hﬁﬁ@;cgtin{xﬁéangég{mkc%’ the

subsyst em boot i ndi cat contaln I cat a previous

. boot att enplehagodNGUERG LM as:afr}g%rgfha&/ﬁ?gﬁyst?ﬁﬁe b&Ch hi‘éﬁg{ﬁ‘&et LBR By, be

required. Figure 4 Is another I ment pfesent 1 nvenfi’on. A boot

up process is stapt Q_qil|u‘§92¢e§j&‘&jn0&ti‘6/ﬂ£I‘b@ré@nlfgg&}ipnu%é?% ﬁaélpéia%rgm{fﬁ- r.\x’ﬁ}’cﬂ%aﬁ,%_

Based upon the boot indicator retrieve ormation en transferred

" to the subgyghRmnte0e & n w{eicﬁé}mtmséaoé&gmmn%m&e dowR A8 gk ﬁ;}f\gﬂ

408, may but 1s not I|m?ed to, shutting down an entire system" a

system SUH@N%@%nceﬁM&} refi@fen@N MR Emayiclifbichidhl RS {4ty oF %@%}ﬁfb‘?r red to

the subsystem 406, the shutdown 408 nay involve shutting do e main
syst em andyJtRaPArBiteBufld DR LRLNT 80 ihteROhAKR aamtrgqlpre(&ssirlgwmc]ﬁ»@gﬁéyst em
e’ the

may, for exanple, be processing information and operating

sequence agedd di#p MeoBAROM T BUR Endbr AccBINKINRE (R AUITBEE, g% fiRsBIagf such
an enbodi ment nmight be, but is not limted to,”a nmain system processor,
such as a Panhiddr22BnenRasiond, soliméd1209n ke RRRts HFut/JuHﬁf‘(lfCﬂtdfébi@éé'ﬂg, #gboot
i ndicator from for exanple. a flash nmenory location in a’firmware hub,

then basedcdiniiNafiodsB0STRE bisigsteI D02 ABY bOMr EfhnthlS YRASHSEGELIERR bises &0 t hen
shutting the main systemdown. The transferring of information in such a

system by §B@mBuk,PehififdrR WoRTpBRAS HfddrcdiYct PRCINSRNBtLD eSS POft (AOP), SRaki | i1ty
of a subsystemresource to directly access the information initially. That
i's, the maCempy&iSERRNACEESISCIBYnfitktY oPElc@ht£ alCEIBGRARS EhfiRedrBEPRL | ON
WO 02/ 27471 PCT/USOL/ 303"l wuntil such tinme as it is transferred to the
subsyst em st@fda@MmundeCIB 92 (K tevSiyeS [ &N TIRSTRY 2@ fiB)behavslaautfds, odveganat i vel y,
sonme ot her systemresource, or even the subsystemitself may performthe

t ransf erri digribdted edngputing teddurSel (ihe RGN 20618125 by SRl Ras- velatie sieniody, iheh
information during its boot up. Shutting down the system nmay save on power
consunpt i omay beOprogx@mable sudhhee, mak Prayymieabid flaheas ORAMIZI8Fayebe) p bxdnfipléray
transfer information to a subsystem and then shut itself down. The

subsyst em staicl dynapeyneltongus, axgchtdneims, usayich@binatidnoSiaided 0t maynisf erred by
the main processor to boot up. In this way power consunption may be
reduced. |Compuwoubdc ED)Digd] Verkaile Disk {(ID€Dgharniplisks, ophical disks, upe,rflaksin  pr ocessor
transfers the information without the need for the main processor to | oad
an oper at i ngnearystie) vidasobeoaders, Yicn dasptay 200 mlighn bix ' for dxpigple ca GathgleRapdiube
detailed flow di agram of an enbodi nent of the present invention. A

subsyst em (R4, Limdd Cagson Display L€ Dy wedhj&0i2n sBesedeclonisivh€M8LIbisy dudim2B3 ot
indicator retrieved 502, it is determ ned whether to boot up the subsystem
504. if t heay s nevaptonsulseyest bmetioensionaliseendoardserp. Ghekeyherrd R dnewbea a boot
of the subsystem then other options 508 may be available. |f a boot of the
subsyst em keyboandiiaceusisdl kelieoard, afkeyneetd srics of syaehes.eice d he poimics 2amimey Yedprage
system 506, and then transferred and stored to the subsystem 510. The
subsyst em txamplebowpeseusiongipahiagrackbal siprsticle dta. MQdavices 338, might bap¥oipgi n
system storage may be, but is not Iimted to, hard disk storage, DVD, CD,
ROM f | ashcomamand inpukdanicsea thumbprit dnpunds vise. & svartopedridfter Pesspnplffommiter Co nay
_be, but is not limted to, another hard disk, a witeable device, RAM

" flash, etc(PCRGaydirintedade] Yitiual reafivsacenseorisy.$ice yhighaman pEipRA ¥ crpeckefiddtli nent  of
the pr esenitnput/output port 229 to other devices or systems. An example of a miscellaneous 1/0 device

4



invention. Controller 602 is coupled to: Main system6l0 via |ink 604;
Subsystem 6t8 via |ink 608, and Subsystem boot indicator 624 via |link 606.
Mai n syst s 8 WO 02/ 27471 PCT/ USOL /30349 addit pled to
Mai n syst‘gg 2’%24;2196 614 via link 612 and Subsystem 618 vi Eeﬁ.ﬁ}ﬁL‘yﬁ’?gP
Subsystem 618 is additionally coupled to Subsystem storage 622 via |link
620. An exagmlogidie aq{ﬂﬁsn&@ﬁﬂrll%@n BRgG! leterfae@(l@ltljlfj&rcf thh {h'ag/@];&hi ecture as

shown in Figure 6 is as fol Imitially, Min system Mai n system

st orage 6l Vi a
k008 1 B Aol Ry 2 Bl R s by en

Cont r ol | ergRQRet bigHer $3ra8daN58a ﬁéﬂ»@o@%@ﬁw%&{ﬁb&%& a smgm.feaéoﬁ.ﬁecg&g a\ékt?o IRk 606

to determ ne the boot status. Assum ng that a boot of the syst em 618 is

to be perf@us®da DEAAL SBsrher l@lqggm)ta%&rw&leéé%o%h”a&M%rﬁn'ghﬁweﬁ'aﬁie Mai n

system storage 61 Contr ol 02 may communi cate via |ink 604

subsyst emBQRin, hﬁﬂé&&‘léﬂahor@%n&kﬁé#% HyBrid FoeMabdk (W@z@mn@é&nd&me%cﬂew boot
up process. Based on the subsyst em boot i ndi cat or 4 the Main system 610

may then aeseme ekidfalMunRectiys p&T Bt RLASEvIBd thr WhyBinletddndish, af RiULE BEtween
information and transfer this information via link 616 to Subsystem 618 and

ma |ink 6Z2Qedbeldevitd ardhd BB syddd YOI BFBugh WeQGQnﬁgl%atlcﬁg H@vrlcetﬁ@ ?5%%&1@&,
1N

the information is conplete, the Controller 602 may power down the

system 61Qh@<fﬁﬂ1rﬁlﬁ]ﬁca%¢srhe$ﬁé§ﬁm% hOBABE et aa_;fb%r SUheY S teMeEL@viame t hen
proceed to boot up using the information transferred and now stored in

Subsyst emcshkagLpHLA2 t&\ffl)regfxaﬁlgl@ Medxteriay DEEM AL, tRtcahiTdBRMdinBAbor thei S O
transfer information to the Subsystem storage 622, it nmay be necessary for
a processattubNmplgncMation SaSdomipulBLE stem, ftﬁtcﬁlhpmt&sdyﬁtblﬁtrﬂa@ﬁl&lm sbaw A1ompey f or m
this operation. These instructions may be communi cated from a vari ety of
sources, foph r@xangdnnt dfitemprients syt block Hagage Foddkaniphea Hiubslieat @iphst or age
622, the Controller 602, a renote server, etc. Another exanple. of a

possi bl e kst of a afrekathashhdl®devide@har dickd)ifdreqiniple, aamdBidamkeybvakd. g 6 woul d
be to allow the Subsystem 618 to access via |link 616 and link 612 directly
to the Minmngyatiionsbiohagd el Figuie L Bleosdisiaari o, the Subsystem 618 may
effect the transfer of information fromthe Main system storage 614 to the
Subsyst em st or Rgferigdack MDigute ], 2Tdntd 1 RCT tHele(gh 108-BlatSé:ctiadiesnnediean t he Main
system 61 0 effecting the transfer as discussed previously. One skilled in
the art witd lveb sicagappli@tibihatrviceepryviddrhiaearetr @tgireg ahdibedntzbad reaoicag | ons are
possible. Figure 7 illustrates another system architecture for enbodi nent

of the pregeesenicdbesdrvens) such akegvers &t tiroygh d 8484 vrRghamitvork GBR)) THO2 i s
coupled via link 703 to a nenory controller hub (MCl-1) 704. The MCH 704 is
coupl ed vivablbrawkse @tl/dr othanapiphipatiohoare perteratiy menndrigl omrthenalients 1 CH) thiodgh The | CH
706 is coupled to a hard disk drive (HDD) 710 via an integrated drive

el ect r oni d§8N, Bh)le #G@maiiorkgendiably feBdes/@othabseere Hidpl dsough é0aM. divopasas
subsystem 714 to the HDD 71 0. The ICH 706 is also coupled to the autononobus
subsyst emo7 éxplanatiorm aumgleetism|! 08¢ milhbe bwsidetgSB) 1117§tdte amk empoiiinentfghiel y t he
ICH 706 is coupled via a low pin count (LPC) 707 link to an enbedded

cont r ol | emrqsEC echio@uesa If ikl pagadihapaleFyipgt spaiptechainges dae bagasdhionrlied subsyst em
714. The aut ononmous subsystem 714 is coupled to the EC 708 via a system
managenentto BuYipleSN@)ts721 . The aut ononmous subsystem 714 is coupl ed to
synchronous dynani ¢ random access nenory (SDRAM) via |ink 723. The

aut ononmous subbyléug@rmlwbach@t tPapmay be Bnging pASH sequspie thal dpy o s#rabHiRmmabl e
read only nenory FEPRO\/%_ 716 via link 715. It should be not eg that the
FEPROM 7180 msssghm@ Ko lis canshilioweuld h'é&w baging Qreany updatesdhsretg dom s uppor t

718 and storage of data in a data area 72 One possi bl e enbodi ment of the
" i nvent i on sereir\ad the drjeractagd/pr gfhgraetvarks /é§e$c6P‘I'Q5\/%f thepgthqdcof Hp@atidg Qb es power
to the autononobus subsystem 714, which then exam nes the data area 720
~within the FEPROM 716 to determine i f a boot is required. if a boot is
requi red, then the autononmous subsystem 714 infornms the EC 708 over the SMB
721 that a boot is required. At this point, the EC 708 nmay use either the
host CPU 702 to effect a transfer of information (denoted as sl ave node) or
t he aut ononous subsystem 714 to effect the transfer of information (denoted
as master node). 10



WO 02/ 27471 PCT/USO 1 /30349 If the host CPU 702 is used to effect the

transfer of information, i.e. slave node, then the EC 708 may power up; the

host CPU , MCH 704; the ICH 706; the autononous su 714; the

FEPROM 7|§%|2"r%(:2}7u ing the host boot support 718; the LPC 78’&%‘%@“@&3 71 3;

the I1DE 709; and the links 703, 705, and 715. The host CPU 702 may then be

vect or ed (i'nstgﬂatigh 'f)Pﬁ\gqg)i?ctd%o&t c%@eg&ndpc?(agta?Mﬂ%ctessnéeforta% Jn$ rgtgndin tructions
to ef S o}

and/ or data on how ect the transter of 1 nformati on. € soufce or

destinati ofy f b il tion may be, but is not limted to, for exanple,
t he HDD 710,t t%re FEER&%I&SIT?G the FWH 712, the SDRAM 724, a renote client or

or exarpl o, framtRa By s eu MK & Slen i PR AP e B0 e
any sour CenahhQadant lshal a0 bnfdfinten! RIREEHY Y61, i HGMHRY! fle need to be

powered up sufficiently to operate properly. After 'the transfer is

conpl ete, /08 R : - 4, the | CH
706, the |%tﬁ'ﬁég%)éggnWBQQ%E@%@”%%?&%%@%%@%W'%%’%S@E 709. The

EC 708 mayhdoh@Rick@RMRIaf B3R cbdd ahliBr @itl RPBERING aSHRSNSH SR, 7A¢hnvdnagy,f or
exanple, the SMB 72 |, to boot using the information transterred to the

SDRAM 724. 5cb&is& tﬁrjoﬂ%ﬂ, & kAShE, A CdhmbdIGaiBH RNREDYS WP RN S BENf4l 4 Tesources
are used to effect the transfer of information, 1.e. master node, then the

EC 708 mayeR@WRI arifthérh& atilidr ldid 41186 ab&dss 6Q%hentdiR wRBIEANA MMy st em 71 4,
the FEPROM 716, the SDRAM 724, and the links 715 and 723. The aut ononpus

subsyst em s(LiftadB0blRRM 138t inBRADUGIEH HRYbobNRJEMIFRBLN Bay M Biriéddd. to fetch

instructions and/or data fromthe FEPROM 716 on how to ‘effect the transfer
of information.a dibeyseRtmeebbudesdtiiffel @) off othide bNHOLIREAOBf FBYeREe, but i's
not limted to, for exanple, the HDD 710, the FEPROM 716, the FWH 712, the
SDRAM 724, F i ek&hpé, Stdthde€Nb nfdy ha @S ¥/Ribsys@intthat Tasdes HoledatUl @ arsaiied &idbsyst em
714 resources may effect a transfer of information, for exanple, fromthe
HDD 710 t Qefria@edSDRAM M24nayNatex subbtent dacHabdled Shehaotbedx@mplelgoviee 708 may
power down the HDD 710, 11 WO 112/27.t71 PCT/ U SO 1 /303-49 the IDE
709, and r@ywntshedkes0TEMRuGREONE Aeidbe2 30U Y NROLI i) AsN St semydbd thdta, for
exanple, the SMB 72|, to boot using the information transferred to the
SDRAM 724. nedirao ibbbiuptifidebadeaynddicRilh Systéin hijva rggeRaitméssapent i on are to be
understood as applicable to a plurality of subsystens within a single

and/ or di stri biFige 3%attegh lovel B)sk diagramfod bneaaiidirgsnt bith@p@bdngin@edipal em
there may be a subsystem handling user input, fromfor exanple, a keyboard,
whil e at tAeutsgdi@En bborindivaalt haeirieuwadsdplt 8mcdoniendbiysigm bborindixaopl e, t he
transm ssion and reception of data via a wireless link. In the quest to
conserve pemered I02sieisvateimined shdikayr $¢ bons uprehy shisypewndf4. nid thenmetaededboot i ng up
and then powering down asynchronously. For exanple, a keyboard subsystem
may power wpsystehybonhipdicatok¥y does eeindgagatbiovatiaht shg sty thpowber gpoioms bet ween
keystrokes. Simlarly, a comunications subsystem may only power up when

t ransni ssiif noay beegs pbleotf d twonefokssdsysteniTih inslicagd hen ifdrnzatidn sppar at us f or
booti ng the operating environnent of a subsystem w thout involvenent of the
mai n oper atansigrred/®ttkuhsgseembi®én descri bed. Al t hough the present invention
has been described with reference to specific exenplary enbodinents, it

wi || be evi dentTht haisysem bow sndiqathr friay &t.i tohis nghidnitddangedt ardijts et nade to t hese
enbodi ments without departing fromthe broader spirit and scope of the

i nvent i on menggtocater; nfermatiprestered rampte ndleoulisyagmy for expmpp edain vateMmon and
drawi ngs are to be regarded in an illustrative rather than a restrictive
sense. 12 or eWd 190k 2gmety Jucliansqois whaetonjag [HEApt b site;: non-volatilestaidgs. f or boot i ng
a subsystem conprising: retrieving a subsystem boot indicator; and PCT/U

" SO | /303.skchas a hard disk, DVD, flash, etc.; or something as simple as a jumper across pins on a

device. What is to be understood is that the subsystem boot indicator in whatever form
6



transferring information to the subsystem based on the subsystem boot
i ndicator. 2. The nethod according to claiml, wherein the subsysten1boot
i ndi cat or ’()Soz/%%‘ﬁt ed in a non-volatile storage device. 3. The

0

met
accor di ng"t ai'm 2, wherein the non-vol atile storage de$9ﬂ?$%m?%&ated

within the subsysten1 4. The nmethod according to claim1l1, wherein

transferrigpg WH&T’&Q/EmHtWSEr?mﬁﬂ?tl&}'"bqg%%%xﬁsmﬂbﬁ HRET dRESTRE) MPJ&?&& ed'pBYQ! vement

of a main system operating system accor |ng 6 clarm 4,

wher ei .t [ QSKER! Ii\Gild1b 8t U%e%%dﬁ%t%ﬁ@e%’s’@@ﬁ%rﬁﬂ%bé (RBLLErRA,QYEr a bus

whose w dt ess than that of t In s cording to

claim4, wWagrel fad.s gﬂﬁé flilchddPor iRd; %t%?tf Pid Q}r%%pﬁyla%@ J&b{rgl epﬁg or med

over a communi cation [1nk ose is l'ess t'h e nuin

system 7. ;wt@mrm&m&h iRAGE R mg te bHPa %b@ys@n& bocwwc%{ora amna SARf r{)“f ormation

to the subsystem’is trans erring ormat 1 on menory actessibl e by the

subsystem (}%‘%@ pré/(@i\s%%rztﬁégaremotc client or server.

PCT/ US01/ 3 d conprising: starting a boot up of a system
retrieving a bapinerbedsyud AOSRcaldR ol Bi@hBBhICH: | RAGEERYOB & 10 2

subsystemto a | ocation accessible by the subsysten1 ase upon t boot

i ndi cat or ; th@Qhs sl !zomeq%marmr%nssy@tr@apbe%va.ﬂm o OQMpRCHRT yﬂerko claim

8, wherein shutting down the system occurs before a naln operating system

for the syifopMultas: mePesit inddrinktit .aalt:ﬁq,ge%a%lﬁavnﬂs bddd auchift Wit hod
according to claim8, wherein shutting down the system does not shut down

the subsysltr@mceésfulamm@t IRk RoGRCCRtidh Ry bOreglRddn 8, wherein the |ocation
is a nenory |ocation. A machi ne-readabl e nedi um havi ng stored thereon

instructions, whhghs Wh‘ﬁﬂth@?@rﬂ%ﬁ%nt of the present invention. A boot up process is

started 402 during which a boot indicator is rctricved 404. Based upon the boot indicator
retrieved 404 information is then transferred to the subsystem 406 after which the system
is shut down 408.

Shut down 408, may but is not limited to. shutting down an entire system, a main
system, subsystems, etc. For example, after information is transferred to the subsystem
406, the shutdown 408 may involve shutting down the main system and keeping a
subsystem still active and alive. Thus, a subsystefn may, for example, be processing
information and operating while the sequence as illustrated in Figure 4 is being performed.

An example of such an embodiment might be, but is not limited to, a main system
processor, such as a Pentium® processor, starting to boot up, then retrieving a boot
indicator from, for example, a flash memory location in a firmware hub, then based on this
transferring information to a subsystem memory, and then shutting the main system down.
The transferring of information in such a systcm by the main system processor may be
needed because of the inability of a subsystem resource to dircctly access the information

initially. That is, the main system processor may only be able to access the information
7



by a processor, causes said processor to performthe following: retrieve a
subsystem boot indicator; and transfer information to a subsystem based on

the subsygi& t indicator. 13. The nachi ne-readabl e nmeqi rding to
clain112,§ﬂhe32?ﬁ transferring the information to a subsygFgﬂkﬁgﬁgfyses

transferring the information to a storage accessi ble by the subsystem 14

WO 02/ 2747 htiPSabh Wildhk RQ3d:hsbred bR aMSRIAL 2GRN L5uBBLicHAGRAMMNY tO

claiml2, wherein retrieving the subsystem boot indicator is retrieving the

subsyst em foohcckRdixtRiRtively, @ eomMayMeh dsbliBe, Tk SR HB8Yisehr itsdfPmadt NMet hod
for booting a subsystem conprising: retrieving a subsystem boot indicator;

det er m ni ngrbhP MelRBsERhE bamaﬂmﬁmssﬁamaﬂd@@m)_sljsw kRha&esibether to perform
a boot; and performng a requested boot. 16. The nethod of claim 15,

wher ei n peahfophiioaQuding ROBRSLEd boot conprises: retrieving information from
a main system storage; transferring the retrieved information to the

subsystem st orshiging Béwih tha Rk mafsdve bR poweri cBRsuniption.| 1% @kdrle, akcessi bl e by
t he subsystem and booting the subsystemfromthe stored information in the

| ocati on angiesgtdal probassdriierisdbss e tay fdnsTdn enfomiafiofl 1af susdydiem ah@ thegher ei n
retrieving information and transferring the retrieved information is

subst ant i ahltitsplEdb@R.TERE daysysteMREtN! foyetedrtip! RSPWES Bse the Bformionmet hod of cl am
| 6, wherein retrieving information and transferring the retrieved

i nf or mat i arankfBrrédstha faindrbdtsPEIHRONR ThYhidwSLREWS teRuhpsAUhSe | 9. The
met hod of claim 15, wherein retrieving the subsystem boot indicator
conpri ses rediced.evi ng a subsystem boot indicator fromthe subsystemto be
booted. 15

It should be noted, that in the examples above, the main processor transfers the
information without the need for the main processor to load an operating system, such as,
Windows® or Linux®.

Figure 5 is a more detailed flow diagram of an embodiment of the present
invention. A subsystem boot indicator is retrieved 502. Based on the subsystem boot
indicator retrieved 502, it is determined whether to boot up the subsystem 504. If the
retrieved subsystem boot indicator 502 does not indicate a boot of the subsystem, then
other options 508 may be available. If a boot of the subsystem is indicated then
informatton is retrieved from a main storage system 506, and then transferred and stored to
the subsystem 510. The subsystem then boots using this transferred information 512.

The main system storage may be, but is not limited to, hard disk storage, DVD,
CD, ROM, flash, etc. Likewise, the storing of the transferred information may be, but is
not limited to, another hard disk, a writeable device, RAM, flash, ctc.

Figure 6 illustrates one system architecture for embodiment of the present

invention. Controller 602 is coupled to: Main system 610 via link 604; Subsystem 618

via link 608: and Subsystem boot indicator 624 via link 606. Main system 610 is
8



WO 02/ 2p71 20. A booting system conprising: a mam system a subsystem
coupled to the main system a main storage device accessible by the main

system a Eﬁ% ;em storage device accessible by the subsy §$%$ bsystem
boot i ndi cator; §gnd a controller coupled to the main syste l?%éy

subsyst em PCT/II SOl /3113F) 2 1 . The systemof claim 20, wherein the

mai N st or agRliRANIC@UpRd B MAT-sy bRtk e ORI Mnksmrﬁg%ugs%&.ﬁ%ns%%n.nIhe system
of claim 20, wherein the subsystem storage device is a‘volatile nmenory

devi ce. 236 sTRELSMSMYTBGY dah%'nﬁﬂ uplBNRI b stehesi GURSS LAMMRQep. | ndi cator is
accessi ble by the controller. An apparat'us for booting a subsystem

conpri si ng: meafisedaiple dlohd SNS'SlBQ n@od%‘éb§bﬁ$§t%mfé}9ﬁg arbNILGALQShowWiBANS for
determning fromthe retrleved subsyst em boot i ndi cator mhether to perform

a boot; anﬂgﬁm%asf@nmpserm%m rmmasys@ﬁuﬂ@taﬁ@mgpstyste.%fimraga%I@Q.Qar at us
ofcla|n124 whercm neans for perform ng a requested boot™ conprises: 16 .

V1-' O 112/ giieledRioWnUShAkbIREB0OretB A% ct)%uﬁicbtmwgmﬁ( IRMBE BT AGFess to a
mai n system st orage; neans for retrievi ng information fromthe main system

storage; n@@nsqleRinglthABabsEEMTI8 bhBodi@k [AoRMEIkr 603 BeBdnfifkstie t he subsystem
means for storing the transferred information in a |ocation accessible by

t he subsys$@gysieainbodiiicatdr 604 Bi@Ohk HE b AEcHVMRS IS beN statRMALHIeh st @hed
information in the |ocation accessible by the subsystem 26. The apparatus
of cl ai m 2ubot WheE SiByNBABSS 506 bPsrfodhdl, TOntebIlcLEN2aREEHePRRer GPNRI SEs:
system 610 and Main system storage 614. Controller 602 may communicate via link 604
the subsystem boot indicator 624 status to the Main system 610 during its boot up process.
Based on the subsystem boot indicator 624 thc Main system 610 may then access the Main
system storage 614 via link 612, retricve information and transfer this information via link
616 to Subsystem 618 and via link 620 storc it in the Subsystem storage 622. After the
transfer of the information is complete, the Controller 602 may power down the Main
system 610 and the Main system storage 614. The Subsystem 618 may then proceed to
boot up using the information transfcrred and now stored in Subsystem storage 622.
After the Main system 610 determines that it is to transfer information to the
Subsystem storage 622, it may be necessary for a processor in the Main system 610 to
fetch instructions on how to perform this operation. These instructions may be
communicated from a variety of sources, for example, the Main system storage 614, the
Subsystem storage 622, the Controller 602, a remote server, etc.
Another example of a possible mode of opcration for the architecture as shown in
Figure 6 would be to allow the Subsystem 618 to access via link 616 and link 612 directly

to the Main system storage 614. In this scenario, the Subsystem 618 may effect the

transfer of information from the Main system storage 614 to the Subsystem storage 622
9



means for allowing a main system access to a nmain system storage; neans for
retrieving information fromthe main system storage; neans for transferring
the retri Eormation to the subsystem neans for sto [}Q

transfer r‘gﬁ%q/zk mation in a | ocation accessible by the s:ijgigé Tﬁﬁ“and
means for booting the subsystemfromthe stored information rn the |ocation

accessi bl g,y (AN MRS LERs Aaszccﬁngmmah@ér RAREAYILAFOMRL! S1 ng: & main

syst emw t a first stor age devi ce the main system capa runnl ng a

nai n oper %Hll@@nﬁ){éﬁr?mm ?&c@éﬁ%xﬁtﬁ% h&ﬁch%@&@r@&iarﬁt\%l’-@x%sq{%g; c.
subsyst em boot 1 ndicator; and O 02/ 27-t71 PCT/US01/303~9 a boot up

controller capppl pa‘uuam@&%ﬁbtﬂa 3%3@m§F&H§é6§ﬁ@f8r@H%duh@:ﬂ'o@ﬂk%&s@rﬂd initiating

a booting of the subsystem based” upon t he subsystem boot dicator. 28. The

conput er hﬁ%ﬂﬁo@yﬁhmé}ﬁﬁpﬁﬂ&ﬂgné FhiCCPUT78Y is c@@tﬁéﬁu@l:ﬁﬂ‘%ﬁ%%eﬁ%r}of the

subsystem conprises: neans for retriemg@ information fromthe Tirst storage
devi ce; m%%ﬁ'éolfepﬁul}(fl\?@ﬁfﬂw R M1e 7625 Lhiv&did RAIOTORRE hPphutdie Second

storage device; and neans for booting the subsystemusing the information

in the secgnghiR} REBIEHTR. Cthe 188:70d N&oEATPR LS HarLBSEHVEYRDOI AEGQRAT N to

claim 28, wherein neans for retrieving informati on and nmeans for

transferringshie dfied &ib@vaRs IDEPTEREIKOThE SDPEHJ ALIRM PRI LARRdAMsY by a main
system resource wi t hout the use of the main operati ng system 30. The

conmput er Rasese®Y3h MmN Ai0NAhE OCKR 1786 Mab8 col&S Btk dRMBMohOr retrieving
information and neans for transferring the retrieved information is

subst ant i alibysieari ok ERAinNEral HADYS[EIB)78S QHK.CRditionally the ICH 706 is

coupled via a low pin count (LPC) 707 link to an embedded controller (EC) 708, a
firmware hub (FWH) 712, and thc autonomous subsystem 714. The autonomous
subsystem 714 is coupled to the EC 708 via a system managemcent bus (SMB) 721. The
autonomous subsystem 714 is coupled to synchronous dynamic random access memory
(SDRAM) via link 723. The autonomous subsystem 714 is coupled to a flash electrically
programmable read only memory (FEPROM) 716 via link 715. It should be noted that the
FEPROM 716 has some memory locations that are used for host boot support 718 and
storage of data in a data area 720.

One possible embodiment of the invention in reference to Figure 7 is as follows.
The EC 708 enables power to the autonomous subsystem 714, which then examines the
data area 720 within the FEPROM 716 to determine if a boot is required. If a boot is
required, then the autonomous subsystem 714 informs the EC 708 over the SMB 721 that
a boot 1s required. At this point, the EC 708 may use either the host CPU 702 to effect a
transfer of information (denoted as slave mode) or the autonomous subsystem 714 to

effect the transfer of information (denoted as master mode).

10



18 . AA . AU.A .AA.A.AS.A.AA . Al A . A.AS A Al . As Axl _s
?Myr p| w mhc”Y] ca] ca] ca] ca] ca] ca] ca] c”*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca

] cay] ca] ¢, ] cna] ca] c’\a] ca]
8b:t$!!! (@éf??}f??) ))(*B**,, /}>C<2]n|CSU]Z]C]aca] cal ca] ca] ca] ch ca cé‘]m“] cajcalc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] calca]ca]lca!/M)1110334

n444T555697799919the host CPU 702 is used to effect the transfer of informat I
V[ <<==c=f ??@/@a upkf a\ W cal ca] ca] ca] ca] ca] camé)a %::'ffcai Sa]ecn(gl])ca] ca] cal] ca

]ca] ca] ca] | {oX:] peetdbC Ubf@l @ﬁ@g\h B" BFG HHH;
LT JdJJéﬁ(@ﬁék@@bgﬁ]ﬁb@@f % lhg%é\}c]@ | gb] X] l]fﬁca] cal gda?%a] ca] cal ca] ca] cal] ca] c

«3{]Y$ a] ca] calutAbmalCabsalerethcak erPROMALGA Gl LR FAL 68 S@pprlERIka] cal WYy Y{'Y
ZZ&] 1] y]\ 1bpcezey; the 1SR K3; 1R 1BRFVOIRD RN BRI Bk @) Mlcalkcahe bsabeabsal cal cal ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU ca] c

a! c- dEdedddgasaetAevictayoadibsaBin inEhbdt bbdt Jsi@k»h ik v R Msthudlond cal ca] ca] caj

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] calirk ddth onMhsUNRIdTfeBIAO IR{sRP 8PN RINRBIRMD Mh Edurfesst Abatinhlidnipgni d_Z] c] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca

] ca] ca] ca] 1ﬁﬁ>}rﬁﬁ]m%u@hs not limited to, for example, the HDD 710, the FEPROM 716,
ul uXuuuBvWvv5w= XXXXXrss?t\tttt u}xsnl d Z] c] ca] ca]'ca] ca] ca] ca]'ca] ca] ca] c

a] ca] ca] caheawer] Ioathe 3DRaIM ad £ alrendie dlichabcRivenkealihad arlmealcral g@] ca] cax1} "<

I 3 10%@k ()-3 109%@& ()-! F, 10%@@& ()-F, 109%@ & ()-! !'10%1dQ& () -

P!l 10%@& ()mayldtbid tﬂd?&@&oi(nhfonﬁﬂ@lf%@ﬂaﬂ@@ from the HDD 71 0 to the SDRAM 724

10%a& ()- '3"10%@ @& ()- 3"10%@& ()- '3 109%& () -
It is to be understood that any source and/or destination and their r respective links would
need to be powered up sufficiently to opcrate properly. After the transfer is complete, the
EC 708 may power down the host CPU 702, the MCH 704, the ICH 706, the links 703 and
705, the LPC 707, the USB 713, and the IDE 709. The EC 708 may then communicate to
the autonomous subsystem 714 via, for example, the SMB 721, to boot using the
information transferred to the SDRAM 724.
In a similar fashion, if the autonomous subsystem 714 resources are used to effect

the transfer of information, i.c. master mode, then the EC 708 may power up the HDD
710, the IDE 709, the autonomous subsystem 714; the FEPROM 716, the SDRAM 724,
and the links 715 and 723. The autonomous subsystem 714 may then be instructed by the
EC 708 via SMB 721 1o fetch instructions and/or data from the FEPROM 716 on how to
effect the transfer of information. The source or destination of the information may bec,
but is not limited to, for example, the HDD 710, the FEPROM 716, the FWH 712, the
SDRAM 724, a remote client or server, etc. Thus, the autonomous subsystem 714

resources may effect a transfer of information, for example, from the HDD 710 to the

SDRAM 724. After the transfer is complete, the EC 708 may power down the HDD 710,
11



2dEg\ =! |, MLO%E& ()- 910%& ()-13

10%8 ()*1 @H10%E () -Lf 10%el ()-3" 10%8 ()- ?MydEg\ =t SL0%E () -1 10%e& ()-
109%& () -y 109%& ()-1 10%& ()-graSE7 10CC 10
10fycc&(%)‘-‘tovﬁ/@i€’ty&'() { 10%(32&'() vz 10%&9()410%&'() Sgﬁiﬁ%ﬁ" 4
109%& ()- | mo%e& ()- | @10%& ()-19910%& ()- 3" 10%& ()- 10%& () - 8b: dESE7
10CA , /104K 769, at heVién Comn(iiddBEhe dutonbmdMR&system ﬂmQ/%’&-ﬁ)r()

10%)&' ()-tuVvrs 109& O)-"y 10%& ()-Y"10%& ()-10%& ()- 10 10
example, the SMB 721, to boot using the information transferred to the SDRAM 724.

The iltlustrated embodiments of the present invention are to be understood as
applicable to a plurality of subsystems within a single and/or distributed system or
systems. For example, in a single system, there may be a subsystem handling user input,
from for example, a keyboard, while at the same time another subsystem is handling, for
example, the transmission and reception of data via a wireless link. In the quest 1o
conserve power these various subsystems may be powering on and booting up and then
powering down asynchronously. For example, a keyboard subsystem may power up only
when a key is being activated and may power down between keystrokes. Similarly, a
communications subsystem may only power up when transmission or reception is
necessary.

Thus, a method and apparatus for booting the operating environment of a
subsystem without involvement of the main operating system have been described.
Although the present invention has been described with reference to specific exemplary
embodiments, it will be evident that various modifications and changes may be made to
these embodiments without departing from the broader spirit and scope of the invention as
set forth in the claims. Accordingly, the specification and drawings are to be regarded in

an illustrative rather than a restrictive sense.
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10 —

What is claimed is;

1. A method for booting a subsystem, comprising:
retrieving a subsystem boot indicator; and

transferring information to the subsystem based on the subsystem boot indicator.

2. The method according to claim 1, wherein the subsystem boot indicator is located in a

non-volatile storage device.

3. The method according to claim 2, wherein the non-volatile storage device is located

within the subsystem.

4. The method according to claim 1, wherein transferring information to the subsystem is

performed without involvement of a main system operating system.

5. The method according to claim 4, wherein transferring information to the subsystem is

performed over a bus whose width is less than that of the main system

6. The method according to claim 4, wherein transferring information to the subsystem 1s

performed over a communication link whose bandwidth is less than that of the main

system

7. The method according to claim 1, wherein transferring information to the subsystem is

transfcrring information to a memory accessible by the subsystem.
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shutting down the system.

9. The method according to claim 8, wherein shutting down the system occurs before a

main operating system for the system has substantially started executing.

10. The method according to claim 8, wherein shutting down the system does not shut

down the subsystem.
I1. The method according to claim 8, wherein the location is a memory location.

12. A machine-readable medium having stored thereon instructions, which when executced
by a processor, causes said processor to perform the following:
retrieve a subsystem boot indicator; and

transfer information to a subsystem based on the subsystem boot indicator.

13. The machine-readable medium according to claim 12, wherein transferring the
information to a subsystem comprises transferring the information to a storage accessible

by the subsystem.
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15. A method for booting a subsystem, comprising:

retrieving a subsystem boot indicator;

determining from the retrieved subsystem boot indicator whether to perform a
boot; and

performing a requested boot.

16. The method of claim 15, wherein performing a requested boot comprises:
retrieving information from a main system storage;
transferring the retrieved information to the subsystem;
storing the transferred information in a location accessible by the subsystem; and

booting the subsystem from the stored information in the location accessible by the

subsystem.

17 The method of claim 16, wherein retrieving information and transferring the retrieved

information is substantially performed by a main system resource.

18. The method of claim 16, wherein retrieving information and transferring the retrieved

information is substantially performed by a subsystem resource.

19. The method of claim 15, wherein retrieving the subsystem boot indicator comprises

retrieving a subsystem boot indicator from the subsystem to be booted.
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a main storage device accessible by the main system;
a subsystem storage device accessiblc by the subsystem;
a subsystem boot indicator; and

a controller coupled to the main system and the subsystem.

21. The system of claim 20, wherein the main storage device is a non-volatile memory

storage device.

22. The system of claim 20, wherein the subsystem storage device is a volatile memory

device.

23. The system of claim 20, wherein the subsystem boot indicator is accessiblc by the

controller.

24 An apparatus for booting a subsystcm, comprising:

means for retrieving a subsystem boot indicator;

means for determining from the retrieved subsystem boot indicator whether to
perform a boot; and

means for performing a requested boot.

25. The apparatus of claim 24. whercin means for performing a requested boot comprises:
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means for allowing a subsystem access to a main system storage;

means for retrieving information from the main system storage;

means for transferring the retrieved information to the subsystem;

means for storing the transferred information in a location accessible by the

subsystem: and

means for booting the subsystem from the stored information in the location

accessible by the subsystem.

26. The apparatus of claim 24, wherein means for performing a requested boot comprises:
means for allowing a main system access to a main system storage;
means for retrieving information from the main system storage;
means for transferring the retrieved information to the subsystem;
means for storing the transferred information in a location accessible by the
subsystem; and
means for booting the subsystem from the stored information in the location

accessible by the subsystem.

27. A computer based system comprising:

a main system with a first storage device, the main system capable of running a
main operating system,

a subsystem with a second storage device;

a subsystem boot indicator; and
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28. The computer based system according to claim 27, wherein the booting of the
subsystem compriscs:
means for retrieving information from the first storage device;
means for transferring the retrieved information to the second storage device; and
means for booting the subsystem using the information in the second storage

device.

29. The computer based system according to claim 28. wherein means for retrieving
information and means for transferring the retrieved information is performed

substantially by a main system resource without the use of the main operating system.

30. The computer based system according to claim 28, wherein means for retrieving
information and means for transferring the retrieved information is substantially

performed by a subsystem resource.



