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*159159* SYSTEM METHCOD, AND MODULE FOR REDUCI NG POAER
STATES FOR STORACGE DEVI CES AND ASSOCI ATED LOd CAL
VOLUMES Field of the Disclosure [00011 This ﬂ“ﬁmwmmwwmmw
rel ates generally to information handling sy
nore particularly to a system nethod, and noduheifer
reduci ng power states for storage devices and
associ ated |ogical volumes. BACKGROUND [00021 As the
val ue and use of information continues to increase,
I ndi vi dual s and busi nesses seek additional ways to
SN EdEM, METHQB, ANDIMEOIHELE HOR REDUCING PQWERSTATES FOR
i nf or FAORAGRIHENIGES ANPSASSOCMTERlOGACASNY QEAMER g
system general |y processes, conpiles, stores, and/or
conmuni cates information or data for business,
personal, or other purposes. Because technology and
i nformati on handli ng needs and requirenents can vary
bet ween different applications, information handling
systens can also vary regarding what information is
handl ed, how the i nfEellaifitbeDisslobaredl ed, how nuch
information is processed, stored, or comuni cated, and
[0001)OVhis @idtlokiry redich @hérany & Thloymbtish RanfiidBhicRR, HAMMAE particularly
processed, store or conmuni cated. The wvariations in,
to a §YpiERy MstogrAnd arreiulefgr sgusiagRovsiTSENFs o StoTAEcTaviaes apd associated
logicAPVHih&g systems to be general or configured for a
specific user or specific use such as financi al
transaction processing, airline reservations,
enterprise data storaggaACKGROOKD comuni cations. In
addition, information handling systenms can include a
[0002! apl the%? ]2: aH LS isto naCIiioﬁ %I)rtlt%’\rﬁgse toifdf %Q,elplaf%idﬁlgl%tan& Blikinesses
e configured to process, store, and conmmuni cate
seek hdditsmah viagitopinetessadndistocd inflemarien. 0Dnégption i€ anialdraation handling

syst e dat a, starage, systens, and networ ki ngq syst .
systeft G AR B0 BTAP G SIS BeRa AT o fOmeie Qe dor
comt@atdteSdfonat@ tlat fhibisinesy) p&Sorah WA bMEr puthdsas. NBERAGEAEchnology

racks. Servers can allow for accessing and servin

and ipforgatian hapalingnsss adirpgnements gan yay beliscr ¢ifssen priigtions,
o P St it S5 Rl R MR o By e
informatipn @|handl¢d, howga@bdeformation is processed, stored, or communicated, and how

quickly and efficiently the information can be processed, stored, or communicated. The
variations in information handling systems allow for information handling systems to be general
or configured for a specific user or specific use such as financial transaction processing, airline
reservations, enterprise data storage, or global communications. In addition, information
handling systems can include a variety of hardware and software components that can be
configured to process, store, and communicate information and can include one or more

computer systems, data storage systems, and networking systems.

[0003] Various information handling systems can be realized as servers that can be mounted
within server racks. Servers can allow for accessing and serving information, applications, and

various types of data to multiple clients via an Intranet, the Internet, or combinations thereof.

-1-

W

*G00002*



)

The conplexity and density of servers and associ at ed
conponents for sone enterprise data centers inpacts
envi ronnental and operating conditions of servers
within data centers. For exanple, sone data centers
i ncl ude various hardware devices, such as servers,
server racks, storage devices, and other electronics
that can consunme power and di ssipate various anounts

The afmpletigramd ldemsityof yeredrs amd assgriaed/conapoments &ir sope esieipnige data
conditjons. within data centers. In.varjous,.syste

centels pahaits en L osimeste! ans prbcting shditions Y gk Sihisedal Edters. For

exanfpld, ¥6ifie d@h Cert&@ iichide watiyusRrIvakedevidegadengs debrers, server racks,
consunption and di ssipation of |arge anmpunts of ener

Nt ; gy
storage fleviges and Sitfik elegianisighatsan contuma P FraRd dissipalgryariguggmounts of
therrh ) eHEEG SfrE il CRAF Rl %?&Hn%‘ BRSO wivih 858 ctEl] th various

data centers. BRI EF DESCRI PTIFON OF THE DRAW NGS [ 00041
systents, git¢rhalistoragepsleniseasedh asthigh olumedighfiivast are eerdingpusty eperated

of 111 tion,. el eren ' ' Fi -
eadifl o Son St B B0 i SpSR Tagt RO E0 6 ant M, S Esurmption
and dissipadbnressicah® wiessredBparhting doadrlosnefivysteds @ithin data centers.

exaggerated relative to other elenments. Enbodi nents

I ncorporating teachings of the present disclosure are

shown and deBRIEPDRESCRIPTEX €K THE DRAVINGS ngs

presented herein, in which: [00051 FIG 1 illustrates
[0008 Rk ke ShReiara Oht RPsitpliciy@id Qaith sniubtRgiosydédehts illustrated in

according to one_ aspect of the disclosure; [00061
the Fguegs have potuseqssardy beenfdsawa fogssale. Bpiowiemgleatie simersiogs of some of
the eRURh&Md QlagBdrhed tMdiveREL@E! &t ERbRimest Ric8PBrating teachings

devi ces acéordlng to anot her aspect of the disclosure;
of th¢ pEeeeAt distiGsurd atelshomst pat descrabeld|voth mspegl tanheodrawinge piesahted herein,
in wi9fp.Providing reduced operating states for storage

devi ces according to a one aspect of the disclosure;

100081 FIG 4 illustrates a flow diagramof a nethod .
(00059 FI&. il eldustrets e plckdiagmnsofanenfoomatzonstapdlangsystdmdccading to one
ase@Cég&%ﬁnﬁ)t%,a one aspect of the disclosure; and

p‘f@ ¥ illustrates a fl ow di agram of a net hod

of outputting power to storage devices using an
[0006) PEIGA R iithgstratea h fiincaonad bibick diaztanao gy sesyfec iltevihg bperating states of

diaﬁ}osure..L00101 The use f($h§1sane ref erence
storagg fgyiges 2¢50rding roAngHET AiPSSHioh 3&? 8%t es simlar or

identical itens. -2 DETAILED DESCRI PTI ON OF DRAW NGS
[0007] FIG. 3 illustrates a flow diagram of a method of providing reduced operating states for

storage devices according to a one aspect of the disclosure;

[0008] FIG. 4 illustrates a flow diagram of a method of a reduced operating state for a storage

device according to a one aspect of the disclosure; and

[0009] FIG. 5 illustrates a flow diagram of a method of outputting power to storage devices

using an operating status according to a one aspect of the disclosure.

[0010] The use of the same reference symbols in different drawings indicates similar or identical

items.



[0011] The follow ng description in conbination with
the Figures is provided to assist in understanding

t he teachings disclosed herein. The foll ow ng

di scussion will focus on specific inplenmentations and
enbodi nents of the teachings. This focus is provided
to assist in describing the teachings and shoul d not
be interpreted as a linmtation on the scope or

appl i cabi | i t PEFAMED DESCIRIPFION-ORNDRAWINCGS:r
teachings can certainly be utilized in this

(0018 PPhe oBOWRB - desléh@u&eamh{wﬁnsaWuﬁltmlgﬁeytsl ;erafédj tb Rssist in
ot her ag plications and with several different types
§

undegstandingtihg igachines glisslosed heseini $he foblawing dissHprian wigl focus on specific
1mplé}ﬁ8ﬁét¥o%§ b ESbodithéRObf REIAHind! Gihis JE&IS% Er%wdgg to assist in
| eware server architectures and associ ate

descx@bmg)dnembmgSE mllsh])ulﬁcmpt lpnmwusetsd e¢ a tiitgtiah @rtheswape or an

oy n em ¢ i ncl ud .an e gy
sopt Rty B bis B O B TR\ AP i n i
appliogiiha mhe tda@hlﬁwuta&o be e B2ddfil pther ptis&iont bR Ith beveral different
typesrf;g(r%l?c%h\étg(fturregétrclg?éelsp Og)él&%r I a:gg{pgwé%‘m a%%gmﬁ%:‘]gl{egtjseg{tesr glrc?uytectures or
middiwdrd Bver BdhitQtiRePind RERIARE doRponddid.€l | i gence, or data

for busi ness, scientific, control, entertai nnent, or

t her purposes. For exanple an i nformation handllng
1001% yFsﬁr@HfP@&fﬁ 9 gugdisgesuse aa nfompasion dandling prsiem sag e iderany
mstr@rh&ﬁzhftf&l &g?&%ﬁfc%?msﬁ’u&@ﬁtwéﬁ Efalieto Om Qrc?agﬁf)ag}/dcgg transmit,
ch Touter, wreless router, or o
receig® metTieN ec atiginate, cSeJ\me,estorg,rdlmiay oiahiest, slefeta bicerd, dpwiduee, handle, or
thlllZ? aﬁ% forrgnoal If%grmarglo%l Z{%lh%gcaep %e |efr?fr gusmc%ss sﬁlentﬁ% tﬁoé,
enter&ymﬁcmmoc athet pmbwée Fr(ﬁfﬁiﬁMpleQMnﬁj’nnﬁﬁdSrehzfmﬂﬁﬁ:@s)&teﬂgcan be a
fources entr al roce55|8%?kn|t

pers‘ﬁé GRRVET G ﬁ%‘?‘é‘l? gefrapicidgyife 2 ng PNl °T S“’rage device, a
switch @biRe e RsouteR ®r othef ASWBEK hniaidhtib evides bEARyCARer suitable

i ncl ude one Qr nore storage devi ces, one or nore
device GRHEHI YRAY INOVS, pape.Performanspnfurqtionsithaqndiprise. e Khcoipfpgmation
hand G5 4y5R R cal$ eQ Sndrd prdbesSil 1

o Yo o S B0E B e con
procasigp umy(CPIWﬂeorlhnfdwamn softwah:andlwlriggls yéﬂélnmainoabwnts of the
mfor}na{; (Lnulgandﬂ?%esa'g mn%rélt(?r\}\ce lg necfnﬁg S%?ﬁb%cgrsaé%%etvgc\?\gsoge or more
comrﬁ@ﬁ(ﬁﬂﬁbﬁmp&s fbﬂ&hﬂﬁuxﬂmmg ahiith@xtebnab deviass pesobel Dds viaHBus input and
| sure nmet ho r altering an operating .sftate,

0““’%1(5& SHSP a?@‘gh A Oftr 1 PARCLAY dadeadisniy- aﬂre ffﬁ’é‘gi‘“"n
handfifh #6€E5EnAlshiinidel BAGI0F Rlord/ sty eI todFAnM @6M§1|\Jn1catlons

The "met hod can al so include determ ning an association
betwegm the varipug hardwargicempprentthe first | ogi cal vol une. The

nmet hod can further include determning if the storage

[0013ﬁj eﬂéc@?dililggto%’ﬁg Eﬁgkyoﬁﬁegﬁgél@stu?g anethod for altering an operating state of a
storage device can include detecting a request to access a first logical volume over an interval.
The method can also include determining an association of a storage device to the first logical

volume. The method can further include determining if the storage device is operably associated



with a second | ogical volune, and altering an

operating state of the storage device in response to
detecting the request and determ ning the association

with the second | ogical volune. [00141 According to

anot her aspect of the disclosure, a processing nodul e

can include an interface operable to detect a request

to access a | ogical volune operably associated with a

withl sacaaldilogica volmtner agiealtdeng aresperafing siatenfalhd styragd deyicerimepsponse to

es ca erabl assacl.at e i th lura

deteq SR RT I PR o SRRSRAGT FllloaCtoaf G @ votume.

include a controller operable to initiate altering an
[0014)pAcairding tsdmitiies aspiectidfiehel digriasate, ¥ ploaessingmebdale can include an
. ssoci ated first storage device in res to . .
inter, Fgeqr?lﬂa tq eclt éeﬁgggs(t t(bQFQFSS adogieal xplume pflaglfgisocnated with a
plura‘w@fs%lage dQiRs.f vkd mﬁ{all@&n@&&ag@fdem@s &lh e bp&m? ass@@iated with

i nformation handling systemcan include a con o
plurg) fegieah velumgs. aThearroessiegmpgyle agp dsainglude a aormomracmefayleotp initiate

e A 55 e, A B MO PR BRSO
TESPEGE tcb@teoupg tlebbqiestoveedraioterah 1/ 0 request to access
information stored in association with a first |ogica
[001% N:j&?dlgg r?ﬁ!r%eraasségc‘f bﬁithgqls\@foglnetﬁqnﬁwﬁx ta?{dl%fg sgftem can
evi ces over an access 0gI-c
include Iauﬁﬁm‘fbn appeible aml@t aooﬂmmmgeraahlfa ;ﬂutrahi@toé stotrage deficeas and a

.first storage device o Iur | i ona
gl lismE aBeiep PSR Corlisop Shienipier g Bl GGF Fanager can be
oper¥i}é L RteNsh f/b@‘e(fdeEtstb abReH 1ﬁﬂ:|rmaf{(91 446¥8d inld360cid¥Bh GAdh a first logical
vol ume manager can further determ ne an operating
volume gperably agsosiatedritith the plusrlisy efesigrage dsvicemeves ppegessierigd. The
loglcﬁf %IQIQF nﬁﬁé/%e? EarCH&S tﬁebdp\ér ?&%9 Qk@irftle Yi‘ t‘i}stts'i@ag%e&%@{&g of the plurality
| 'ogl ca une and the first |ogical vol une:
of stbragsaiabiceis uperabinasgeiated anthad sseoridipgiral velumedud |tlr¢gﬁr§l|~leglcal
voluwﬁeﬁ'ﬁef‘ k’é%f? boéftrnga ﬁnfeag%glgssﬁnfgl l Iedteyerr%lna %t 8P?{9tmgt ﬁ?ate §FPsecond
storag€ dedce ¢fahd pldralihyOsfkGtadeldevick opdrhhig hssatiawd avithl thedecond loglcal

d|a mof an | a nt of an informatio
volupis 3¢ &r&}%&l@ﬁq G‘Eﬁe The %E‘%g‘%‘? PREMERaSE Carsoe sl fgducing the
operétmgraaté 6fethé plupdlitfbf edtagtodidicde Fhéy b 0 rbQkst 8ABt Rfecfed within the
conput er system such as a server. As shown in FIG 1
accegssTipéf or mati on handling system 100 can include a
first physical processor 102 coupled to a first host
[001&1“151019411@&%:‘3%‘Blocﬁldiatgpa% of J}Féx'éﬁixﬁla?}dghﬁdcﬁ’:ﬂé{t oPB@ﬁx@&«ﬁﬁE@n
d(lgjenera y designated as nth physical processor
handbiog pysten, geverallsdasigneted aisk00p ds ono®rm.Tthe infonmagiop hygﬂloalsystem 100

can lferaoc%?n %19er Qem gl%él f@%ﬁ&%?tp lﬁs sh‘bﬁ'g F Eﬁ RS ﬁ’lte 1&%8:13“0?1 ha}unﬁlg

her’,
systed Mﬁonicldd}& ﬁ)ﬁlrptbﬁcﬂqmqiﬂeﬁdr ta2 d:dm@ledhd) pflﬁl hdst Bus 44cand can
ﬁm%%s ﬁ% &@%%wh%%l ﬁn&wﬁm%&J%wmw

to a second host bus 108. The first physical processor 102 can be coupled to a chipset 110 via
the first host bus 104. Further, the n™ physical processor 106 can be coupled to the chipset 110

via the second host bus 108. The chipset 110 can support multiple processors and can allow for



-4 simul taneous processing of nultiple processors and

support the exchange of information within

i nformati on handling system 100 during multiple

processi ng operations. [00171 According to one aspect,

the chipset 110 can be referred to as a nenory hub or

a nenory controller. For exanple, the chipset 110 can

i nclude an Accel erated Hub Architecture (AHA) that
simuh&r@uﬁpmwsingbémuhime procdssas siidesuppat theleethaaganof infogtation within

B 500 BE S5 i A8 G5B P 085

enabled chi pset can include a nenory controller hub
[ool'an/aic@rdlﬂg 1) cmarakpsemt ltieer chiingbt 118can beeafarad t6 anh bzhioey hitidy, a

t he 110 can function to. p ovi de ces .
memf’f%“é’tmrﬁh‘%} Caf*apP gées%‘fpsi‘o‘é%lf@? HY "PF P8 t”‘cb‘?j%f atféﬁ%mrchltecture
(AHA] thaPl¥sh 8edic MRS BinskP QatdYeRtkeh Fist SREGOM pRRESs0oOMR and the n™

108. The chi pset 110 can also provide a nenory

physicak Rrpgeseas 106y Farcqz(églﬁlen@ieﬁbw;l 19 1elugdanggp @Hﬁmlyd pljgset can
mclugié'g &ﬁ) o'illenc aarnd & gdn%ﬂer hu‘)h%s l%lﬁ?ﬁﬁ?r% Qéntro]ﬂ%?hub the
ein IVI ual” buses or part
chipgetis10 éﬁhefunorl:lbn pspovitld Acaesntodirsphpsical pdmeimslmsirrg(ﬂrslamﬂ 104 and
dl et f bet th 104
o o 1 RS SRR SRR AR L e

mem&éﬂn&ﬂﬁc&)ﬁr @@:@ﬁsﬁrﬁé ﬁlyms@nsadlahgd ndindpBlid Cef. I18A particular
fic chipset that provides connectivity to vari ous

emboy é%f thg huses ﬁp‘édpgt"é’ﬁl 136 ran besipdividnal busaren RS tegame bus. The
chlps%?( ﬁf@éaﬁ alsh IE)?OVQ&H RRELbntdi And 24h RRIRPMEERDHPdA IhePbhses 104, 108,
r b Architecture (IHA) chipset also that can
andhlﬁclude tmo parts, a Gaphics and AGP Menory
Controller Hub (GMWCH) and an 1/0 Controller Hub
[0014] I g@ordlﬁ%{o a@%ﬁl@pas?ectatﬂe l:fﬁb?e't 1%@9 ea%engrlﬁ c&mcﬁﬁeﬁtam aBﬁlication
any I nation thereof, avalil abl e Trom
specifig chippeithad prayidesaenngcttyityrta var@alabfumsnmi mk;alratqs pdmr @b@tem
funct%ns. ?? a%l po [ﬁelc&n s%fl lbhgn 8 I%%%ed 51 ﬂl?elﬁ p]lf.lg%ghlgé%t%re (IHA)
can al'so 8 as an a ati Specifrec
chipsenilsgthat cad mulmdeuwb péﬁ@la@raplh@@a’kﬂ]AG'h &entir Controlien Hub (GMCH)

lin an aI cIu a video graphics
and RS FpRcRT BHETICD. oamaaale 5. il XEratgseb onay
comBiﬁ»dti?oﬁ tiRerédTl HvAilA06 froMUse fid Cdr;'ibr@tﬂﬁl Jf®ama 1518, ¥AlE6Ria, can provide
aphi cs interface 122 can be an Accel erat ed C?aphlcs

at leale% Poqlsam the ghigpat 1@ Thee iirsgt AP capatse e pogkagedhasan application
qmmﬁk%ﬁ gkégtht#ﬂH&b126 O her graphics interfaces may

use i deo graphics interface 122 can

prOV|de a video display output 128 to the video
[001%); Bl infprmation hapdlingryysteyi fcran disg picydeqniideoigz@hacsrinterface 122 that

can t}fel'ESthMgc?toC}PS dl?ése]mi’[ FudidPERirdhold K1 D24 BRIBYS S WEd Vi Baphics

ane
interface 122 can be an Accelerated Graphics Port (AGP) interface to display content within a

video display unit 126. Other graphics interfaces may also be used. The video graphics
interface 122 can provide a video display output 128 to the video display unit 126. The video
display unit 126 can include one or more types of video displays such as a flat panel display

(FPD) or other type of display device.



(FPD) or other type of display device. -5 [0020] The

i nformati on handling system 100 can al so i nclude an

1/0 interface 130 that can be connected via an 1/0

bus 120 to the chipset 110. The 1/0 interface 130 and

UO bus 120 can include industry standard buses or

proprietary buses and respective interfaces or

controllers. For exanple, the 1/0 bus 120 can al so
[0020]nThaséormatrar hgpliBugdysE€oniddran tilsb nchrde an m/@:mtﬁﬁeé ) 3(bthgt can be

o€ indn IR0 B 3 s BT T B SUP e AR5 180 SO el g2 cen

1nclda@|md§§tw 8&flaRISus696 pPaépriRReY BilisRslat re%@ﬁ@ﬁhféﬁﬁa@és}br controllers. For
128Nhz. PClI buses_and_ PCl - Expr ess buses can

exantley el b 2Aap alpo wictyiciaRstipherg! %Qwsmdgtef@mect (PCI) bus or a
mgh%%émqfal']i&gr@ﬂgus %Hﬁ@%&ﬁﬁ&&g PEEVERR A BE b}?éi'§ted at apprk())x1mately 66

enabl ed hardware devices. &t her buses can al so
MhzgndviPfdd xpresalussen be pramated athppmﬁlmmdepémt PGF busmhemd PCI-
Expre%sqougessc né reoélf:dgéril gop? X pD bUttg ru;/ ubéu
comibliibating eV eeh ivhidis PCI-chabdY) hard\&raldbw&%l’rmjhﬁlbu&rcbﬂhlso be

J f SCSI ter-Int (12Q), .. .
providpd Fhsulon i, PepAsreient appie S Put07Bs ugihe St hogtimited o,
1ndu§hb3§z§1dﬁﬂelsﬁ§és or [p%%uar}l Ehs@d'] s@dh BMALRy SFEBQQH MEBliteclulfe(1SA),

pset 110 can pset enpl oyi ng

Smalil&orrm;rer deyeal Qﬁ@nfws |($‘a§lé Iewr egrated ﬁ:ﬂrpglafla@) gyst¢ra Facket Interface
Eshhial | e, a Northbridge portion of

(Spq’ﬁlétﬁgﬁ;e%éet &Esﬁj@g&mni cate with the first

physi cal processor 102 and can control interaction
[002w hlrantalhemmrmbydnmt thehhingey H@san boa chipset caploymg a

| e a bu

Nort%l? K &ﬁ}lgglslthlgﬁ? er set Cfgggl? %ﬁon (ﬁét 1 IH%}a&e Z f" or ex%mglﬁe 4 gﬁghbndge
portieh sHthe ohipsenil Ldtan comrﬁdmldalttewfth thetfirp Ipyysm}ﬂibrcpesmlemmnd can control

ek P50 o, B 81 T SEERS B DR 9

activities féH tﬁ@vxﬂ&ﬁéﬂdﬂﬁcﬂnt@%&dqml due NeethbH@ie dof@dn can also communicate
illustrated) of the chipset 110 and can handl e

with thecfirsy Rbwsigaliprqeessoy 192wéng firisbustl O ard drisgroad bys K8 cpypled to the n®
phys§gfﬁ?]rgws§di{qg6 PPhd +}9 eF AId JRARG SRR a@ﬁ't}ﬁmfd?é 6@11911‘1 (rgigllustrated)
suc O, audio

as Universa erial Bus (USB) seria

of the ghipset 410 anvt g hamct}@llnmn/m@pﬁl(lé@) fupetians of thechipsetrid 01 The
Sout%rgd%e%r Btltro?lr: | gl;ozirga Oe:lgaglc fléll%é sofl 18’6%%2 %myfv%psghSJnaP%ZJ (USB),
serial HO| aidiéo «altﬂlts Kntegrated (Ii)riverElébﬁﬂmcﬁ UPE3cand AS A tliaefol AKE ihfomation

iZO, and connectlng one or nore internal disk drives
handlipg pystem L0Gar o di sk drive (HDD) 134 and an opti cal

di sk drive (ODD) 136 such as a Read/Wite Conpact D sk
{002%] RE WY information handling system 100 can further include a disk controller 132 coupled to

siry sta anﬁfard to Iy connfgld‘n

the I/O bus 120, and connecting one or more internal disk drives such as a hard disk drive

(HDD) 134 and an optical disk drive (ODD) 136 such as a Read/Write Compact Disk (R/W-
CD), a Read/Write Digital Video Disk (R/W-DVD), a Read/Write mini Digital Video Disk (R/W
mini-DVD), or other type of optical disk drive.



CD), a Read/Wite Digital Video Disk (RWDVD), a
Read/ Wite mni Digital Video Disk (RRW mni-DVD), or
ot her type of optical disk drive. -6 [0023] The

i nformati on handling system 100 can al so include the
I/Ointerface 130 operably coupled to an externa
comruni cati on bus operable to handle I/O requests for
one or nore storage devices, such as an externa

[0023¢ Bh%igénmewwndhngisyswnemﬁ)adan slsonrdsle dles/i/Q énterface 43RG operably

n on t her eof
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access to the first storage drive 142, thé second

storage drivayk46el I pre foam, the HiQintenfacet 39 can drchugle adegioal volgeamanager
mod@ érgblk 9(91?69{@ \é&lbegmrt}éé\?ﬁr P id&lgge glj?\gé 1%5{ @X lsgcfoné Eﬁ%{a%g Qrive 144,
and the htﬂ nterage dnaml%asm’sm,gldbglcabvdimhé i Aa$ Ench,ahel amay @fStorage devices
0 5o AR PSP ST Bt

desirkd. "Thesktdral bOEHLS caﬁﬁﬁdl@de WbaCHBes 0P dala, budd\op ﬁﬁl@ﬁmcludlng, but not
Technol ogy Attachnent (ATA), Serial ATA

S
limiteghto, SEb SrHaliATHohede} et Adyenged Teshaglpgy Aﬂ@f&mep ATA), Serial ATA
(SA”[V(bt &F L@%%m%ﬁgn&@ﬁlekra?l Hg&tl§ ?rCthE PO GRALE deoi 3tO:)<,J3.tﬁ I}]rgzlude logic to

fernal drives based on equests ma
Contrekthe extginabidrives based od Lithreguests mach:sto mgmad; driviseandsiedome

msta}lcies cglg ég esee\?i 8 éedu?é'l f) Ovbr':éer%uﬁpg ﬁr %Ihe Oé )?%og? ﬁ)étlemglfsé<$r§%eedevice. In one
formgm@veéxtanal amragacdeuxde camiaclade ofx & ntbre Hiskl diive hafdatisk dHvektape drive,
.drjve, ,tape driyv tlc drive, flash ne

optichislrisr SR ERErtivy ve, GPRRRY P GRS AT R BT O T024]
During operation, the UO interface 130 can be used to

[0024YERsiHgeopiehgioA eI N0 ifferfhdeQ 301cam e Gded t§ Megsure the aglowitiof 0

reﬂgests) made to an external drive over a period of

requasisie-2- ERH/ vExg Reguests) made tq pyexterpaldriye averpeiag of e Brexample,

the I/® iaRMABNTE 0 @n FiliRE 22PmAHIRE & 41120 aﬁ'Q%‘?atﬁfg Rl s@fe dF '&ﬁe or more
or nore storage device based on e frequency of

storagedfyéastbasedennethe ﬁequee%aﬂfiﬂ@ requﬁstamam Fos gasepls, if an I/ch@quests is

not n%g ?)vé}\ﬁﬁ ént%Q/ﬁfu tfhe’ gtg Q)O ste | n €7 8‘&‘2@& gtgg thg' I/O interface
130 ocao mmmunaale aa:otrmlamzlmdaltan thed dperatlhg modp of the |stmgagmdelecof For

e, storage.de For exanp the UO.interfac
examg o VAR Bt LGt MR AT BB P BAoBP et iage  sorage
deviceli®k 8@RdbydRVdeC QA dcBrdangStb dREl BpeSD the -intd6 81 fdinttah Be @BEfigurable, or
aspect, the interval of time can be configurable, or

in Ot}Peﬁe@P?f@F‘e%ﬁ%tféalbﬁ@Fﬁsgt to aspechfic Yaleset to a specific
val ue.

[0025] In one embodiment, the storage devices coupled to the I/O interface 130 can be provided
as a single volume or multiple volumes. As such, the /O interface 130 can initiate a command
to place each storage device associated with a specific volume in reduced operating state when
not being accessed. In one form, first storage device 142 and second storage device 144 may be

viewed as a single logical volume or virtual disk (VD) and may be used to process I/O requests.
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[0025] In one enbodi nent, the storage devices coupl ed
to the I/Ointerface 130 can be provided as a single
vol une or nultiple volunmes. As such, the I/Ointerface
130 can initiate a command to place each storage
devi ce associated with a specific volune in reduced
operating state when not being accessed. In one form
first storage device 142 and second storage device 144
In ongdgmbe logitd wellimgsan irgiudglad/Ip cagdonaalinawioh ofi¥Dey onMarlblusadther physical

. isk (VD) an ces reque
ikt Y b R R AR, B BRI ome o more
logicalovebimatas desifeld. WDget aféthstadins), msOgbh%lm@hmb be@bsdidered a VD.
that can be used in association with a VD.

I ical
002 8i5BREl s B LSS Pl B by i
acce6@b HIBmMH@ABN Stofed oG 1OMS KiFle 5B fhgd dMRe 142034 6bt e Q&roml YBrage
to one aspect, an 1/0 request received by the

devigejddy Agsuchy 85 Ihipterfece | 30 may prssens dhetfyst smr@gerﬁa:mce A42 and the

4
secorﬁ%é?&rﬁ C%/ Sl??) ra%l g gax{ g{e @IE éo%ﬁc% Z&ﬁlﬂg %}S/bfgl&) %ndat?? 86Ohterface 130
can managw zﬁcacas td 8 hrodi yheptarsgenteviche Additnaly, chieald@ imterfaiced 30.42h detect

age. devi ce 144 art. of t

wherf e TR NG CBTe-0 45 a0 AR B B Fing Sl the storage
devicean desied gt xaRamet, foiofdlofaf lofids! vl BheGeVDRYh B&€Sccessed while

Additionally, the 1/Ointerface 130 can detect when
other pogiags of the e J0%igAb ¥PlME can BY Bigerdda giredicrd poviry 3kris 1berehy gpducing the
overdl poWer E(g}%uﬂﬁﬁ&?&ﬂ NGgihlalofun® o V18 fﬁilﬁfoﬁgﬁloﬂﬁﬁhﬁ?g em 100.

deS|red In this manner, portions of a logical volune

can be accessed mhlle ot her portions of the

0027} o‘guoeafor%ﬁlmg@aﬁmémw Hate gan} inclyde previiding produged poyeestate. For
exam?)tbeart%wceﬁ %QHG;I fide EJ}Sncngeeﬁng:lhg QQWge ﬁerlééJ{HR Até)mapéongumes less

ogi cal volunme or VD for information ing system
power gan whep Gidly] oneratlgmi F or example, thei first storageplevine il AQ cart bt govided as
[ I [ t at
an exge)?lgil d[lg d§g§ tehgf,l ga\él sﬂ)gve% or ?t%#ée%dm %’so 1a 1uravey1tﬁla cfi)lc%d %ower state.
AddiEid)rtatla,gegld epeml%lylassosiamﬂewtlhhé e;ctemsuirﬂsdﬂl\Qﬁﬁay femalr actih@td detect

eratio e first. storage .
inpurt ot R0 B P e Pk Ak A TSRS T cien
opera‘hbﬂdl l&g’i@toﬁﬁo&s@ﬂaﬁ@ts Pfovidedigark /O imeEREI 13D is@¢h W doR-rfedia or drive

reduced power state. Additionally, |ogic operably
accesg eQERAdse dn (i mapnes thsVQrintarface IR cam jsyue hegmmenddp geturn an
exterfi‘él tth@totzﬁ’i agﬁ@ee&ﬂeratf ?Q{zﬁcsto aJSWaE%@ Woh&h?srt&%ﬁ @sfél‘]iﬁloﬁle external

For exanpl e, the external disk drive can inc e

disk driMefin edspertse topraqaest beiag rdceiged t o process i nputs

provided by the I/O interface 130 such as non medi a or
[0028Fj gh\éfr? lal%ce}&%ggheg glag%gginehdggg Oéwéteg:?[ﬁbe raté tlsl,?lfl% an f/B request to the /O
interfaoet BOnadd the I/Q@entecfagenl 3@chn mueqmlsairagegieskatcebd p]ac&ﬂlu\i)xm active

n.t he. exter

o538 h nSBLBRTD 20RL bk D S EEbend Shem 100

According to one aspect, the I/O interface 130 can issue a busy signal or other delay signal to the

information handling system 100 until the storage device can service the /O request.

[0029] According to another aspect, the /O interface 130 can include a memory, cache, buffer,

or other memory operable to store information associated with I/O requests. For example, if the
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[0028] In another form the information handling

system 100 can issue an UO request to the 1/0

interface 130, and the UO interface 130 can request a

storage device to be placed in an active operating

state to satisfy the UO request provided by the

i nformati on handling system 100. According to one

aspect, the 1/0 interface 130 can issue a busy signa
inforpration hardlidg bysjens | ¢hzteives atrhal refudsofomatfororatinm stdteidrwgthin a specific

system-100 until. the storage devi.ce C service the UQ
volufk e b midp ot 0 cen vy e o R e BeRREE 1 fif LOGEuest can be
satisfied evifgoatehBdr GEvmatioh @eedaw it tHe)nentd¢ Befferd Uh hdther OF
ot her nenor operq?l .to store informatjon associ at ed
embagimpnty y ghe; igfpmaten hapglingesysiep 00 makes marite 1gayest gragger pare of the
stora@@ﬁ@iéé@&hé Yol a0 J0RGE bMESthR ik AfhtioR W 6S ki rift® within the memory
Information stored within a specific volune, the 1/0
buffdrpandrupge the k3@ rpd drivchrsgming aveilabley theisofients o6 theanemary nan be
it ol RS apfrod R e s oPsh s SRl BY PR O i
haviggmabdiéiable oparalingestdtes thit cahbe hlndfred bméd anl/Oaeaglestn gf ayiafeenmmation
h dﬁoo makes a mxitelriqggst to one or nore of the
andling, y3lrmn Qv AR guervaliol tineea rediigondn oy SFopsimngion of opq,y storage
devideB t&H beprovided @ rBducefifiel dverhlVinidihioftgo® eFBiRRpated BbthE Storage device,
and uﬁon the external drive becom ng avail able, the
and pogentially eedpeing peoling Hhat (ray ke reswirgdi tten to t he
appropri ate storage device as desired. As such, by
[0030]" P0G, Biifkkrate®h ARG bRR diagﬁﬁi 5% 7odin thARleBing B atidg Wates of
states that can be altered based on 1/0 requests of an
storageeyigpat depistedrggnerplilng sysieme¥0oToe systenmt M0gepde emplayeden whole
. : : . . ; )
orinaf AR LMo RURS S CARATR Mo NTI01 5 PR
systeaf thpoywrbedised fogabade thy sydtem 20@r age devi ce, and
potentially reducing cooling that may be required.
01 FlI 2111 r f i | hlock diagram
ey Pl 2007a) octiBhb AhiSued 07 WPl bRl o)
204 ahe\ai lostsappliegpion 266l Mame fédnl, Yheatssgystem(2@an inthde sheshfomation

00 can enmpl oyed, | ole or jn rt, by the .
hand iy e [ HTHRRER 1Syt BihsTuig20p Sl g gt g imgrtace 208
that Qb iRylYdeQ 1BgiEaltvREnOthanaBaéf l(fLVM_n)rl?nda@R: 10, ¥Sekhoky212, and a

rovi de the system 200. [00311 The system 200 can

contpendlde The KOShtesiyes Mhcanbe Foupladdp s hoshoSEMG9a A
com;?ﬁ(rﬁ&aqmn(lig( EQZ ar?(pc?an%g%pgrg Q%4 a&_@&l dnk ggh?ﬁéelgglg?l \JoﬂthiF%}]6 coupled

orm the host syste can inclu orma

to thdHQdhterfaresAP8 tusimg 2 00luinie cogtnmanication hnk2 138. I ond frems thethesh

200 can,a include an 1/0 int.erfac 08 that.can
comifigi 8 18k g5 bE G YO Re Ml A A aesbuiBilyereot, can
be opRrdbsing ATR, SANA, SCSICOétidl Altdacied BB, Hih@ndt 6 vafibay Jther@ypes of

208 can %E coupl ed . ta the host system 202 via a hosﬁ
communication links or communication mediums that can be used to access a logical volume,
VD, storage device, external hard drive, or various other types of devices or virtual devices that

may be employed by the system 200.

[0032] In one form, the /O interface 208 can be operable to access a first storage device 220, a

second storage device 224, and n™ storage device 226. In one form, the logical volume 216 can

-9.



communi cation |ink 222 and can be operable to access

one or nore |ogical volunes 216 coupled to the 1/0

interface 208 using a volunme conmuni cation |ink 218.

In one form the host comunication |ink 222 or the

vol ume comuni cation |link 218, or any conbination

thereof, can be operable using ATA SATA, SCSi

Serial Attached SCSI, Ethernet, or various other types
be pro¥ided anasingle &igicahvélumk or cam beqgmonidédcastmwd rip ledelicalsolumas.

can be used to cess a logic vol u VD,  storage , .
AddiRRRConeX G mdeR of B Sfoe e es B Bk ook o pE S5 with an
addititami logizalofoluthd. t AldditiGleMly CES gicBiatoluri@yan@soERlidweiths RMogical unit,

. the systen1200.d%00321 In one form the 1/0 interface
virtuglghisks grvasioupiBerigrmas, pperable 4 e prefeniedias adogieal storrgg reseurce to an
odlen BngBBE oS R eV AR o Bt e o
volume 2 peags vngldéngicat velumi and the [LYjintafacy 308.an pogsentahe ipformation
handﬁ{x]%y}ls%ﬁldas%%cl{!%lﬁq@{/l@]t 11(18&11‘9 é‘icP é’a%lnlila{'rrl%g' a cAs%ql tals oer(]:iatlcl drve within the

0 or nore of € Sstorage devices T 2CRe ?og ca
logicalotoluree 2166 Haweveeinugked fovmrishaceBss canlde tafapl bly @@ofiwdller associated

.hvolu . A difionalhy, Iogical vol ume can al so be
wit GﬁgﬁggoggigoqgﬁﬁgéFrﬁﬁi Vic€yirtual disk, or various
ot her forns, operable to be presented as a | ogica

[00333t AEcdedng RSMUtheLaspectathe sysidn®PORANdRe DANHietA@ F8he B provided as
For exanple, an information handling system can view .
a part pighe BRRt svfem g3 Lo 1 dhea s YEPRGIOR cpibBg & dist 4 Brathertdieks
(BOD)8yskédy iifRkHRERbsdRchthel/ P REHact PER b YoPliSRUAEDE can be
handl ing system as such. The LVM nodul e 210 can nanage
provided assaparpofghe logisial yadurde R ieand assricratedaontrpleys canl alsodbeprevided. For
6 rid . , n man .
exan U TPl AeEh bR RAEERFARE) pEEARASIE PR D)
controlersoecatrellogwuiees to[c@EIB8drage domicti fogprivoesaing ifereqaspe dihe RAID

t he system 200 d the 1/0, interface 2 can b
contrp 5 iy g GEibaied ettt FO LG ER st Do I g form, e v0
interfa®d 208 daliencydet £3CARDcIeate PR cassIUSEPR oo toHoukd SrteSor more
(JBOD) system_ I n another enbodinment, the I/0
storag,deyiGes aad progids puipyt pqviRsdigneptioTIPReth epBIroNIReHAl gRRirohend
variotls BREL fuftidnd forl Q&Y deVRE URR 4R 30 nPRpOG ! ?ﬁ?ﬁdcan include one or
controllers can al so be provided. For xanmpl e, the
more| apigly €lements|apdesspdigted aratus vrkuithefommmReagingchad touputting vidual indicators

ofang)il%ﬁﬁé‘ 596?0&&“% n(oFr*eA'stQ()]a efigntgo!l ter for control ling

cess 10 each storage rce for processing 1/0
requests. The RAID controller can also include the
[0034] dguringt apepation, thesyskem 200can be @sddatoendd@ge anl opeaning ls@tus of the logical
inter%ace 2

fo t he 1[2 g in Iug a SCS|
volua e Pt Bt udf? 5% "L FEB w05 A B tgpattpd by e host
applicatiof 206 bothe BiOstdBBi208 So MOHitdH a0YdsSlRd dHétop wlor®@ R@R%AI volumes accessible

di agnosti ¢ su¥€ort environnental control, and
by the host system 202. The LVM module 210 can monitor requests made by a requestor, such
as host system 202, and during periods of time when one or more logical volumes or storage
devices are not being accessed, the LVM module 210 can initiate a request to place one or more
of the storage devices or logical volumes in a low operating state to conserve energy. According
to one aspect, the LVM module 210 can spin down a storage device that include a disk drive and

place the storage device in a stand-by operating state or mode based on the amount or frequency
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vari ous other functions for a storage device.
According to one aspect, a SEP can include one or
nore array elenments and associated status circuits for
managi ng and out putting visual indicators of an
operating status of one or nore storage devices.
[ 00341 During operation, the system 200 can be used to
manage an operating status of the logical volune 216
of aral(d remis o aade.e Borsxemplyeif de WicreguesBirve bddnmadiglderig @n mgarval, the

e a d by the host lication 206, or. the h
LvMEgI 21 fon e BSoma g PRRS S Rl fheTae o FRapfbie the LvM
modi/le Ru0esh cspefbiciisa SN ehéﬂﬁedfmsdulé;afrﬁi@mlsgoe?a “S’MRE‘%MOP UNIT”

nodul e 210 can, noni t or %guests made by a request

commygndy Thed dpodiest 10ipap futhenprgvids an ﬁ§°ﬁé&efio§§A8f ”tbftr‘r‘éthm the
comMBRIarRNe: AE “SPART? gt Rko MR LALKRRIVEin %@ff@%lun&'&%&% not

are not belng accessed, the LVM nodul can
received an H@eecaleart@qmmlewabl Bz exampleghe ﬁtﬂt etoraae deee 220 and the
secor?c{ 8{);%&? dgf%él $24%albe %rgg dgél asyt tYlQ Eo%gcgtc’ vé)lultng le EWAS Quc%a% ]‘éqlgART” bit
state®t o conserve e ccording 0 “one aSpet
can HelubteieW kb pRackuthe fizst Stocaga ds\pcmzmm the ﬁ:t:mdaag(ﬁagked/dvﬂﬁ 212141&1 spin

donn e liteels Voo PR b areRe st o SAGIE ALD SRR losica

volu@E 21 6 8AYBBSKTALEhaBkd aAs B, ALATASSTANITB Y FOIMER BAFE "Esommand
if no I/O requests have been made during an interva

can kerpsovideghinyithel LV mpdule 280 fosalise amoresarngrgndisiompt ane oxore of the
storagpﬁé\fi‘ée's &Edfﬁnn F% Cg??&@l'm)ll ﬁ% A Lé't(ﬁage;&vft‘:@@can receive

e opera e as a enab ul'e and can 1ssue
non- thsdiARd'cesT@nmmdﬁrombcrﬁﬁ(M moilftnle 20 Umhdro Hegetfi@d ¢c@an operating

state tS t her @ro%{de an associ ated "START" bit within the
é ﬁﬁgﬁ% A& the "START" bit to zero for each drive
in specific volune that has not received an 1/0

[0035] elpuoms foroy gre 16D interfage 208 or damssaiadgrndoatrolidrendyi nos include the

St ge, devi ce 0 _an eco eyice 224
memBhy 139 Asisith, 48 4R Eeandf matf Gt OBARSSE AL ke o
commidABThe st O/SC203 tb éhdidateth §idhd BospOZS 204 dhoulldi Wit foBh pérﬁQﬁ)f time

devi ce 220 and the second starage device 224 to sp

beforgdsiming hO eqrypangis og eareststo adpgigal yohwpe: dn éPfBWé’F"ngkB‘&E‘f Vo

comﬂqﬁﬁis ley{\éqﬂ&‘éé&!aﬁ bg%Q)v"i’qu aE h@Sk &thﬁﬁ‘tllds ovel dlﬁ@SIztila@l T%@’Vpl@ﬁ)col For
A enabl ed. such ' STANDBY | MVEDI

exanmdﬁm‘a‘ﬁHARcI aT QPeUbMmear@watl lbe providedhiel inittatoaqgessdo a logical
volur?l%:t ford'lo %rﬁfgl@ nb‘fé;drjlsgst%hloclan ﬁg%dyl srp\‘t?{)t? Ero‘i&ghtélat allow for

orage V i ces. orm I"ogi ca
providing detayotneataed pait of ag@SHﬂmus:mpcmaatoraébm foea logimal vadaina to be
ess commands fromthe

activ?tgg QF Py up o %rthfﬁaéF’ﬁt“i“ﬁjﬁ d ul & ég'[\(}fagépoﬁ Uotocg'l status such as

a “BUSHUSHHS carl BORpdrtddith@ngc1hdReE B]“RE*IFRYllZ)QLANT’%quQ@a a8 oPihe
an _associ ated controller nmay not_ include the
“BUSY? status to indicate a length of time to delay prior to making a subsequent /O request to

such logical volume.

[0036] In one form, an /O request can be serviced using the memory 212 of the I/O interface
208 when a storage device may be in a reduced operating state. For example, the LVM module
210 can access the memory 212 during a read /O request and determine if the information

requested may reside within memory 212. If the information -resides within the memory 212,
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menory 212. As such, an 1/0 request can be nmade, and
the LVM nodul e 210 can issue a comuand to the host
Q'S 204 to indicate that the host O S 204 should wait
for a period of tinme before issuing 1/0 comrands or
requests to a logical volune. In another enbodi nent,
1/0 commands or requests can be provided as SCSI
commands over a SCSI transport protocol. For exanple,
the LY M ST8RIE 230Ckn blNhiﬁ The:mmmmd inﬁmnhi})nphﬂvb}dled\/ing)the storage device in

o b PSS e ) SR ol R D8 10 e

for a Bp&ﬁﬁlﬁﬂd)ragé’ldﬁv1@| o|r Widadolufe thvit BHaf Ge @Bﬁh&i/wtthlﬁﬁsre(ﬂﬁzecﬂoperatmg
status response to allow for a_logi.c

f a SCSI

state 8~|S aﬂ@ ths mmony 21 7 Gant stere dre 1Bfumatign to be tsp e ﬁl@.lwgcal volume or
speciffie Qf%rag'er&le{’lﬁg afn@&f%n fhe Rigrlal V618 BPSthraBE Qé\ﬁ?@é)éec%ﬁfg%allable (e.g.

such as status can be reported that includes
placeg in pEFRive rgemmg state vemade)athg storedudontents withBuUde memagy d42 can be

prior to making

erttEalptgut E‘géé‘g’z‘ge‘%l Slg}g‘léegrusgésrfa éét J@me‘%s ﬁ%"% i cal vol une.

[ 00361 In one forn1 an 1/0 request can be serviced
(0037 slinrege foren, mpnt'mryyorblhzer gbvarhieg 1ggic ¢antberifsaedto oD 8r mosrofahe /O

. 0 evi ce be in. a red ced erat.in a
e B B R R i 6+ P54 P et b e macyess
period X&r dlatihgan Gpdraring slatofrthe] M)@S:tal wolinél 21 @4ndl Adsocidted sidtage devices.

i nformation . requested .reside within pgenory 212.
The paficy fieh e prarided Pon sysfes pdiBisispton anenqitypgrasing paramgters or

valuds I'ﬂl@alt MM Ry 'oﬁ s&%pal %&T&W{)ﬁ'hﬁ‘n&lﬁ@ sy RAHE Th&He form, a policy can
information t erey eaVIngthe Storage devi ce |n a
include:payametetss rvaltuiem@atsqaatbe usqdrfo ah@melfo fegpest intpral opyplume

requl%‘fjéﬁ Sh gtjrga)p@e'}eéﬁgeg \PHU f% dw& 1% ﬁggé § C%S(;r l?ga?arl r\{éi)l/lmg dna

specific stora
reduqst gperdting ttatp n Iraothercfgmesd a ppleqyatan mrg:luct@;:tdataezr timsvadugs that tdmebe
prov1?§(p?1] r\ésd)o tg\?lgl S nrgealgers mg%e tgl ng%l V8Pu or ago\ﬁ%: éitewgﬁ Hmap may be
placed i rdédneed @gmmg stafd to ARow forsdn@ roﬁﬁ@rdjﬁb’fag@dd&'ﬁﬁ@ £ htOreturned to an
ayallable . placed,in an active op eratlng state
operghng ﬁBEFe) tl{erféa’g‘ﬁb REAUEH S Bem AR Wl lRrfrerad s 9m9_ pplor to issuing
anot}féaUOl}@ ued!. I VdrRils Bﬂielt \lfh@ueﬁ BP Et%’tfdt&tcﬁn ¥Rb YEBro¥lded b9 PBEcy and used
eV|ce as desired. In one form a policy or
by thesystgm gfser ni ng Ioglc can be i ssued to one or nore of
the 1/0 interface 208 or the |ogical volume 216. For
0038F°%
s ) i uBPL TG GBS V3R ity 8 A8 B e
storageldevingsl Blaswethad eﬂFKl rcagbe dmployebin wihe opol pa@yby;gm ilfermation

handﬁrgges\rlystg%dl dbydePlc e\é 2 FIG. ald ¥Her1s| ?tt ! ?‘i)ﬁ Fllltlj‘l%s[} gﬂl aﬁ&ge%f %1% other type of

arret er s or g
systesieva@mller, ﬂé\ddfd;m{ddﬁl&, raungticomyinaticd BBRof, bperable td &hpipy all, or

.policy can .. g .
portl(Pns of, tXe method of FIG. 3. Additionally, the method can be embodied in various types of
encoded logic including software, firmware, hardware, or other forms of digital storage
mediums, computer readable mediums, or logic, or any combination thereof, operable to provide

all, or portions, of the method of FIG. 3.
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i nclude paraneters or values that can be used to

altering 1/0 request interval or volune requirenents

that may be required prior to placing a storage device

or logical volume in a reduced operating state. In

other forms, a policy can include delay tinme val ues

that can be provided in response to an 1/0 request

made to a | ogical volune or storage device that nmay be
[0039)] ‘Baccwiethed beginsciguerdllpprdilecki 30§ vdientaletroasglih awessap astoeage device
is de% tego Flgrneé(targlr %ggned(ier\frll%% §t0ﬁ§e gvur:e%;suu{cg afj81153{51c|;‘]1];]d1§l§/gxilveﬁ1 or other
storagaﬂems,t opktableato pkd dula &f vakibti®typés cftinfofmataptdnde mobmtored to

anpt UOre Vari ous other values or_attributes
detec BRATEERTY R AR DY HATOLTEGe dtireudoane By UM can be
used 3/ Fo@ile 48ss o QA0OPB thalr ideludds bikd d#hdrabragd dbViow. q"h@gflﬁgﬁn include a

of a method for providing reduced operating states for
singlg {ogicad wolumg thag yses Thdtinie sthrsge d¢virs @ staredaferbeatiampidap@rovide an

appeélgrslé’{b%lb 18691 élerfgl lggigél vop.}éret I'IS fl’l&[‘l e%o'd?gent g@ggpﬂe rl‘cgglcal volumes
or VDk tansierpmdadeed in abdoGati@y with aphyrality béstotagpée\oées tisl sirely accessed

. CO [J.er, device dul e,..Qr .any combi nati on
using PRV E T Vaiaus P S5tpa” Reiresy 15 YOl peetagne LYMs, or any
combiBdtiv@dhedbofchibe ded Aflddsire@nal | y, the method can be

enbodi ed in various types of encoded |ogic |nclud|ng
of t wa firmvare, hardware, or qther faqrns of

(0040} é?fpﬁmgsiod*flsgﬁpe%aqr%ﬁ%ﬁs I 2R3 F40 e dSLEa ISR Ve AP efific period of

time €fapded WrlaccRéin@Be TIAEE BRYIQN LR ﬁﬁ%&f logf?:@ﬂ(ﬁlﬁh@s V@s or any
provide all, or portions, of the met of

combinagiop twzepf. ForeexampleoHOegyients, syelhas ighd gr \atlteUPWRts,S@o be
moni¥tédoRr g% X inhd? ﬁscs(il%ﬁ Salt%Hn?aé&p%?a@?lg sgi? hyE1§al disk drive,

etecte r exanp one or
logicaluwtunes Vilhy el mlcombsktldm theesf, nmy lmtaldezmtagbmsr d@}mn detectlng a

pera tor ta.or vari
decmgg A ra?rca 1 g canC? Begue g g?@% ?8 M (-~ EINﬁ% g’é%ut?sn ten minutes,
etc.), al@s:lﬁsﬁiod (‘}mctﬁbca:eds tosleck Y02t dnidran dpsaiipgste darskdifge deﬂlc@ NRich as
form used to provide access to a

LV a
power e M, G IOHEoG, FAEmBeoy BeJEergavs made Copligeligls Gaghling o

portior) 6F HURf @ stofdgBALAcd. OBl ond bm¥OAiHITRL, b PBLiocH D88 sib¥geidBlife can include
storage devices to store information, and can provide

“spinging dappéadish deveredysingposres proyided I sterage gkvias limiting access to
ype

the st@ﬁ%@ E ic& gp\?%logg Blher ﬁ%JnE b aéo%velr nguif%&pe}(ﬂ g ﬁlrat lRsoe provided.

provi I'n assocl at | on"w
In ong 1f<mnage LM caeigitiateat pavan sbe rasicas kot an@penagn@mb%/bf a specific VD
d ous ot her storage devi ces, VDs, |ogical volunes,
an ogggo%w?f Sg%{agp ®¥r any conbination thereof can be
used as deS|red [ 00401 According to one aspect,
[0041§ eltreamsias] dan tlengesceed arbloek 30E arel epbwéieiveacosiirmidicht be
erio

communicat % fo or a specific logical volume or VD to be placed in a power save operating mode.
For example, a “START STOP UNIT” command can be communicated by an LVM to initiate a
low power operating state for a specific logical unit or VD. At block 306, the power save
command for the logical volume or VD may be received and processed to determine if an

operating condition for an associated physical storage device can be modified. At block 308, the

method can determine if a physical storage device associated with the VD or logical volume
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time el apses for accessing one or nore physical disk
drives, logical volunes, VDs, or any conbination
t hereof. For exanple, YO requests, such as read or
wite requests, can be nonitored over a period of
time. As such, altering an operating state of a
physi cal disk drive, |ogical volune, VDs, or any
conbi nation thereof, may be advant ageous. Upon
belongstte andthey logical echigwse Vith Eweaagmplea ghysicalstdo@erdesyige srsbe
not .det ect one.m nute, thr
assoff et b TR Vs FRGeiCHL Polsiee e BF BN KD Fquest or cach
logicahtblame 0P¥DAtASWICIE B phyfsiRal sfdr@geﬂg';@lcd @és@@matédmhh ﬂfi)re than one

ower save de, can be ini For xa
%d%‘Falé’sl}’é‘errrTg’Gén“é}éﬂﬁi SeALrase bi%?gﬁ 1%@1% tffa}ueq - i5AnY ghher VDs or
logicB| VoluEs hePdbBf RUE:iHEVWER the! PRy QB4 e @eﬁ@@ﬁre nga ?&('ér' @k
of a storage ‘device can incl ude sSpi nni ng

opergfingnefie; \Fer examhle iaplypeahstorage dovierehntbs us¢deb>smalrtlab=éoglcal volumes
or VB@VIAQ guchI %trgééékfrkg%%ecrg?tﬁ%% Qan (fene?mﬁlteq{ ﬁgc?thge\‘?,]bg §te giE:ed in a power

ous b oper at 1 ng
savelnimit: Canexampje; a\RiAin:ontrd)lter oalEmﬁkudcra dam stmyddre ﬂmt can mamtam what
i niti omer ter, an o ratln
stateghttt oG8 R STy 3G Tharesh LS o8P SRR piida TR0er save
modé, Wdhdthdd Carlfrbéred tHIBcK S proceed to bl ock 304, and a
pomer save command can be conmunicated for a specific

[004Hp Ioglfel: Hégh%g:gt ?fr q{_-\gli?(:xtgg%ﬁlgplggo C?h%gylﬁgﬁgal gt%\&egre gsé“%gdoes not belong

to m&RIRR Yhe tGdcal ColGRIETHY WIS AleafletRyd & prof¥kd B B1BKI31318d @ power save
| ow power operating state for a specific logical unit

compandgan baisspediekhaptysicalorpgnevicsater exemplenihd phitical perage device
can l%g%'gx%%iync\ég ? ﬁlgfygaf@(yrag v g%%)éft?cgle? %gclpa{soacl@ﬁﬁfgor{trgcler

erating con an ‘assocl
opergithe/ i coatrowmpagengj guieof ousaer there aerdrinied physital orgk d80&s. As

such tn% ORé@:cggtgol e?garfi ﬁgu%r E?J{ %’la%lp FJ*@J& u%r?xgo g@? }%ﬁ\éf-gglestorage

devideao plaoé Herphlsi¢il e@kage devio®inai redlided powercopariihg stat’é Upon issuing the
physi cal storage device can be associated with

powdpghys GorEnapgsthg mqtlwg.cegpr%ﬁdaﬁé?ck ahlanskundate 38 9pFrpling gatus of the
physfé@ sﬁ&g%@&tvﬁ:ef REicERADMumd, ¥H, ©R hny AntbTRatdh thof AR oxsékglﬁlple the

ysical Storage device i's associated with nore
loglwhmuroman bepperablyagsasttedvithuaeystenhempleyingd SE&h epnlesuesaptocessor.

Ass c‘ﬂ Ql %ﬁé %%n’ﬁfﬁg Q)gﬁ g melﬂ@N(ﬁﬁer’ cylﬁﬁla% ﬁan be se?t to the

unes opera y assocl at wth
SCSB&mYoage paeessoeindicatingithat tp@ple;rsxcabamag@qlm'lcatlodag:drmd&n a spec1ﬁc

For hysi cal or.a devi ce can be use

stot qrfcafiif PR SCRL PG i VAR € Ho%G 6 ondtatiiE Sioge”
312 the nethod can determine if all other VDs are

[0043)| Blatethod eannﬂm;sroc@a‘«ceddrm blbsk 3 1@addkermiae BAkEh physical

storageg{i]%.y{m%! a!qse o nw1tl?z(1: lolégcgl 901191%2 as SteEerllJ gltlelcj: eed (Erhvaeglﬁetf nIf each physical
storage device has been checked or verified, the method can proceed to block 320 and a status
for the logical volume or VD can be updated within a physical storage device controller. For

example, a status within a RAID controller can be updated to indicate the logical volume, and

associated physical storage devices, are in a power save operating mode. The method can then
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state each logical volunme or VDis in. If all other
VDs or logical volunmes are in a power save node, the
nmet hod can proceed to block 314. [0042] In one
enbodi nent, if at decision block 308, the physica
storage device does not belong to nore than one
| ogi cal volune or VD, the nmethod can proceed to bl ock
314 and a power save command can be issued to the
procgpidye bloek 322 ardagpd. ditatide@siofrblock 2 b8l phystchbstragsdayade have not been

.St.or age devi ce .qpe I oupl ed to a physica
ven gafi’otﬁjgaigth&’g\?%groc‘:‘%%tq? gF‘f‘%B‘} B@%#%S a RAID controller,
operable to control an operating state of one or nore
[0044) SEIOC Hdlletraeb y Sloealiagimiofig med&Mio(f @Sedubad opsnting staeefor a storage

RAID controll er can_.issue. a "START ST N T" conman .
devu‘teacmiémg /2 PR&35PEY OF g dlisclpsyrec 4 he 8‘°§I Sgé ?ﬂ‘ig? em?oyed in
whol8 bP 3G HaK: MorhiAtidn hARKAS JyRMVEG0 téd inrquSI ,ah&system 200

Upon issuing the power save conman t he met hod can

lllustpait%@@th 03 %ia@ic Rthslltap%fdn@mm@ iamdbwyaiewesqbiﬂ tggmploy all, or
portl&tk%f tﬂﬁ%‘f&'ﬂﬁ)ﬁlof FtQ. r@%dc?ﬁéﬂ’gﬁg thd H1g{h|%§|caﬁ/ ﬁ é{\qF dle%[?n vgltious types of

any conbi nation there exanpl e ogl ca
encoges] lugle idwlilgesobipara iﬁin;nwatcs baydwaredonathdn fmya‘ egtal storage

encl asu e rocessor
medl o&pg%r reaiclﬁe gllﬁ:g Hms or I ‘gﬁf\ﬁlyﬁioﬂtﬁ%ﬂ’ @iereo ’rﬂ?ﬁﬁale to provide
all, oepdsrtibﬁs,semb ntdbhddhﬁ“FI@GBI encl osure processor
indicating that the physical st or age device | ocat ed

ecific or on the SCSI . .
o043 ¥ B FignsSenle Bpiovk 4903 iHen AR 1B ot Pacispepific ogieal
voluri®de VD AR $8 Hettbred. NESrhRBmpR M pBRaAIAELEEEVIR ORSdIfel,Bch as a
bl ock 318 and determ ne 1 f each physical storage

RAIRy eoateadlen secstienr HOWPquesto pergsealogicel vakeme, agVBébﬁ may be in a
redudef] %S&%gné){noxce rgdel eﬁgnplle f an9@Yy peqﬂgéf %.lfup ﬁkludé b Qéq%gﬁ t&i Fe\ﬂl Stewrlte

has been checked or verified, the nethod can proceed
informaties) et 0B XDa snegifis legieal welunfemr VitheAl bgéke 402, thslcantolisr for the

s,y VBTG el St 8 RAERa o,
controtbﬂfrtaissdclamd weiginthb do giigadl adéladxetoo Wmcﬁnatﬂgefrgtrheg ﬂge q}/g)éx?huest can be
i i, o TS e S B e T o

example} iMhOER@BA11Erah laOels @Padscuidememotyl bdfferd@ehs ioP Bthet @eiory such
318 all ?hy5|cal storage devi ce have not been

as a RAD eorgrpliet qaehgrpnrcriie toatpre idemmgon fordkclogicalvobmpepr VD. The
metha® @zhn thgipé'r%g‘eeﬁltgadeé}sdbﬁ bidsi hd SRt ctﬁtae]t‘néﬂ]}e/ 6%2@%?]2%& &n be satisfied

reduce operating s
usingreemeny. iochaaimig an cb’Qareqmst ansimlé'mig adfreadh eeque s chmbeireegived, and the

con 5, BELRT 1 i 590 LSRR A B P or e
As sich, thé ﬁaeml)ry tdnebesdg 6dseetd 18 ABterrhink ifsd fead BO reduebt dan be satBfied. In
anothtebzr@ﬁ%cr A ;grf) F/Odf:qulegtfcgg rirrPltnlcl%ﬂe Qg\r/]v(rjiltel rggqusegtsagg g]n gss((e)(r:lgtkéld ?nemory
can be used to store information in association with the write I/O request. For example, a
memory or cache associated with a logical volume can be used to store information until the
logical volume becomes available. As such, contents for a write I/O request can be buffered or

stored within memory or cache until the physical storage device is available or in an active

power state.
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portions of, the method of FIG 4. Additionally, the

nmet hod can be enbodied in various types of encoded

| ogi c including software, firmmare, hardware, or other
forms of digital storage nediuns, conputer readable

medi uns or | ogic, or any conbination thereof, operable
to provide all, or portions, of the nethod of FIG 4.
[ 00451 The net hod begi ns generally at bl ock 400 when

(0046 nIf 0l geesgunddockf 4016, the $/Oereiddstcandgisatadfied wothoutmlteringAbe operating

condif e BFea s G RTRe A Ao Pirircal® SPGB0 requestis

procasé&i lismguﬁs tnetn@n@ CRSSetBod BE Frdteed®tobTBckd24\dnd lehds. P& Ydecision
reduced o er at.i node. For exanple, an 1/0
bloclf é%é*& Q EquFsh canng easaflé%%&tngtaa 2305 H4tegrmafRqry ghe method can

procéeﬂftQ iRk 4O hE %Qﬁﬁ&fer fR it 18P8AIVbIUmd QOITS @hn ALY %ué&f status for the
At bl ock 402, the controller for the 1ogical

vo TWCMOD pxampl«t, mhqiatpbwetus saivks ypodito indiate s eroguestorghat a logical

r a
vlof S5 Shy A0k W49 ol B LALLE P SREREhER B, 45
410 candpe @sdvidediwitién theatms bioekl Wrtelxmuplehascsgraaispcm prdtdcbiestatus such

asa &g‘ﬁfY %gtﬁg[:ag‘f be%?pcﬁsﬁ: %%{5 ﬁ{cﬁgﬁe? ar ﬁ%’gﬁ&a@%@égg g;hlgg Xsl ag: gart of the

“BUSES Saiud iR dIeBIERNdhgt PO TR 1o deR§pRior ' mAINEA sUBRERIeNt IF0 edjuest to
as a RAID controll'er cache operable to store

suchilogical Meltmén for the | ogi cal volunme or VD. The nethod
can then proceed to decision block 406 and determ ne

(0047 TR RethdPcdnQRMERbc @ o PBCISAL) ldi & %e dﬁﬁb&&d'@@@?uest%? fa delay
exanpl e, an UO request including a "read" reguest can

time ffos retexing thedequgst¢an heset.c bertaxample; pd¢lay v@@mmﬁﬁ@mtao alter an
operit&%nn?cﬁie o¥ﬁleq5'§caq R’OIXEIC 09% {OOIZE: ag@é/sse%xdaﬁtbe \%tt I'I‘1|1 Qneaembod Cfnent the

can be acce
methpd caielteemmlowdl bfy aasysteradham@lqhetw e §C St amnsbert saetralslf: ncemppblm a

“REFGP A PIRAERT TR, ATbuih @A ERbrol ot Reidiita By gr vD can

set tHeO‘RfEIRR!’\EDEDP\MTmERIHVaNEE s thedogitdl @bluetdd UINE. 4\ 10t 2cddds, 30
req uest. For exanp menory or cache associ ated

SeCOWSt #e-h1q %bql‘tf‘aﬂ“f%‘?”& FPealt?aﬁ logical, g%lam@ or ¥lbped asspcdptahiphysical
storag'ér‘@lévllcets BSan 4cB9E GFtratHR! HOR JPERBIRS pﬂ)\’:@éslﬂ?@ﬂ/@ recﬁi%sts 48 method can

contents for a wite UO request can be buffered or
then progeeddo rlockith2 aahaR A1 confradlercanrisiuk adipgnptty somatand and update a

e &

O
defineé quthe arrmyamdtm asray ideficeelemerit o tie SfﬂSI@N(ngSIbTEE SERVICES (SES) -

[ ndi.ti Ee hysi ca age .device, . .
2 corpahist gt Sodiealoies o BEBURs3ocion edhirtee iR Gpvice i
locatbdin. [Ih 0CHHAGhE SDEYICH OFFEBRIcYA bd AieréEibhfewitBENO requests to be

proceeds to bl ock 424 and ends. If at decision

sent to the slot housing physical storage device. The controller associated with the phy51cal disk
drive can issue a diagnostic command to update the status of the physical storage device. For
example, a RAID controller associated with the physical storage device can issue a diagnostic

command, such as a “SEND DIAGNOSTIC” command that includes a “DEVICE OFF” bit set

to zero to a SCSI enclosure processor. As such, the SCSI enclosure processor can be updated to
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bl ock 406, the 1/0 request cannot be satisfied using
an associ ated nenory, the nethod can proceed to bl ock
408 the controller for the I ogical volune or VD can
return a busy status for the UO request. For exanple,
the busy status can be used to indicate to a requestor
that a logical volune nmay not presently be avail abl e
to process the 1/0 request. In one form blocks 408

allovafog useafghe physisel grivevoaiesd withtim a specife lseation bt slokof tRo$CSI

end&%ﬁfple a SCSI transport protocol status such as a

SY" status can be reported that i ncl udes a "RETRY

DELAY" value as a part of the "BUSY" status to

[0048] nthecmetbodither poickedsfto blonke4 i ardainaytiyaté anmrhandnakiba dssaed to the

su st t h .l ogical volune. [0047
physEACS e i T B RS neion 0 SoR TR e s erating e to an
activé dp@atingadody For ewstmmwiﬁoﬂyr astdci@ed’ with thelphydidstorage

the requesgt can set. For exanple, a delay val ue

device fep issieh S TAR R |StT9P ENIT sommand pepvidscas astive wqré@rec dihe method
can tHéH MH@eeQ o Mletuﬁx REcIaf! CB(?%ﬁ%jal Vsidfl s?b%gae ({folcgﬁaﬁsomated with a
nbodi nent , nmet hod can enp oyed by a system
loglcah\axlummn \dBefgr mo@@ﬁng thed (3 pgnest @tpeloaml aa alcovesmmimg mwde, the
methPBEﬂrﬁI}Y{O%%hpbel-gl Mﬁ annlé)?l)c%eQ}sg% ugﬁa(ie tshé:trelp?]llnl[r%g% 04 LR S@L I&%dewces
TI MER" value for the logical volunme or VD (e.g., 10
[004% elname smbBdimest dfm degisiert blo¢k 418, all vhthaesseciifed phyesical storage

.alter. a lagical volunme and ass e C
devids b2in B e EReretie HTEBF miog 36 mireed T BloE 4Bl Bterence o
the 1dgicap v6lams Sr ViDecah/He up@ate®®ithin thecomb@do Grifcate th@ithe logical volume
OrVIsroceed to _block 412 and a RAID controller can i ssue a

is3REeRls-c Thaomphad camhen prasged tablogk 424 §1da9c“ds storing
t he physical storage device. For exanple, " DEVI CE

[0050PHAG. Biilluséals B BowdRidraift df h ethd@ oBbhiBitia o@é} t8kfotdbe devices
devi ce el ement of the SCSI ENCLOSURE SERVI CES (SES) -
basedon BHRELHORSEAING SR AFePrdiag theond aspeceaf the discloaurs| She gethod of
I | g -
FIG. SQ:Q@BJ: &le%?@d BLWfﬁﬂ@@tj lllléElQ OQ-%% i ﬁ)‘t‘rhgtﬁm dii %{"sgr € 1tOg depicted in

I'n one form e can e a

FIG. 4] thegystemm 2QQJ1kuetanectind7 IGOZ,tm ang ettht:r type ofiefosnatiorhmndlimgsystem
i ca e..devi assqci at ed

operdfi B eFlov I TR arcRe pefa STEIC S BSRAE G Bped canbe

emboglidna nalndius t}am:daf aldobéli lﬁgﬂtmtﬂudiﬁg §dfevapd) fismeate, Birdwa@eor other
For a RAl ontroll er associ at ed

fom%\ﬁ’f:/‘hg% étob%ﬁé’?%&} %F%‘P&‘ﬁ%r r&%‘\?ﬁ’@é“?f’é‘ﬁ“% Y dpgic,pr any combination
there8f, BHEHASIE tLproGiAB R poftitall of thefmetRENST FIGASINCSTI C*
connand that includes a "DEVICE OFF" bit set to zero
a SCSI encl osure_ processor. As such, the SCSI

ta
[00513 nT:hed%fahféi baeinsesagallyatblosk 50 adeaa diagnostis cammapd pispciated with a
phys1H§1%td?£getc{é@1c9 li’s\’l%bé;aéd tSEVA ﬂr@cés%%‘b@rqm\é"t& Bikd? a3oRRLGIthhtFor one or

| ocation or slot of
more physical storage device. For example one or more physical storage devices can be

operably associated with an SCSI enclosure processing module or SES module operable to
process commands and alter power output to one or more associated storage devices. In one
form, a “SEND DIAGNOTIC” command can be received and can include one or more bits to
provide status information for one or more physical devices coupled to a SCSI enclosure. At

decision block 502, the method can determine if one or more bits or other indication is provided
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encl osure. [0048] The nmethod then proceeds to bl ock
416 and an activate command can be issued to the
physi cal storage device to alter the operating node
froma power save operating node to an active
operating node. For exanple, a RAID controller
associated with the physical storage device can issue
a "START STOP UNI T* command provide an active power
in asgyciation W'Fﬂlelpdatrtgwtat*mf atphersicgl swcagedievioe.dEai expmplebhroagerating

41 nd. i f all C S e.devic assoc N
saru B M ich e SRR RT B widobi B L BERRE T DY o bi
withih@igibstiy ®nii@inditd pdRidQistan foP&! atdyidvive dRmehh\éerable to

nmet hod can pr.oceed to block 412 and proceeds to update
Tepresey Slf’éﬁ‘fé{ ?ﬂ“ﬁ[:}n%)l’ﬂb’élcé Lytoragesteyifss-devi ces.  [0049] In one

enbodi nent, if at decision block 418, all of the

[Oosﬂsﬁa%ﬁt&kﬁﬂotm&h’&hlfb@éd HeAhABR prd@eéu%sol@dkesoorana%pasﬂs by esired. If
perating state, the method can proceed to bl ock 420

a bit fghegn plited dhicméthed canEoqegg (oublpei )4 ne ap esspBiatedrndiaior (e.g.
LED?JQ'?{%QHe ¥Mcid§h{é $J]§p18@f351rﬁlde% figgvéem&rcﬁﬁltoge &ﬁca)r% u&)gﬁted to indicate

ogi cal volunme or VD Is aval e met
that qrigen muroplesitak orbgadsvics 2stinarddwead poy &0petatikg Gate5 The method can

t.r of a t.hod,of ,ou
then s BIoER Pt Sha e B AR P g R St Py beem
alter&lt Houl Sx AGPIA ik di@gdo@ucacdmﬁaxﬂaﬁﬁ Giicl@le stdf® iffoSht@mUbEmultiple
The net hod. of n whol e

PhySISEHOTBRF Qefisor b eSS TGN oD dew e hts have

been lallered htd préeeclIR dR¥RIoRMZRG0b ] dndeleith&ds 1fhdBiGraritioRs are equal.
any other type of information handling system

For eesﬁeplabllf therngmbano fppysiral stosggepslgricesothat have beenealtarsd Hioeh ofeduced
powelr: 'stgte eﬁualé‘ﬁg'ntu ?PM rﬁﬁg dEA(]% Qgte%glcg adtql%ve Sé‘%ta‘ijtlereeg fxlorrh an

varl ous types o C I NncC
operdting iiaterte 2 réducethpevesr sete, dtemambef @ﬁtmslsmbnsjmgy batquet. ohageh,

addltmﬁ clﬁgq@&es 0% 5@? t erow%yfe r%gggotenen?% l{em?trgreg ggle dP?thdo?an proceed to

i on era
bkmﬁﬁ%ﬂmmmﬁd of the nmethod of FIG 5. [0051] The nethod
begi ns generally at block 500 when a di agnostic
ociated with device is

0053 JEERE ER)man5 atesiinh Bpn i e fymlpteatigs bt notequal, the

meth@dlbaﬁlLﬂrocfe@ﬂs toriRci®ion bRk 810 MyddeteHnids of Be ﬁuﬂBédeﬁlgth@flow
npl e, one or nore physical storage devices can

trans'(s'ﬁesf afp Ieieates tonitha anbir ehlogrodish ranstions ke epmplesis thsrgmmber of
zero- fBQGJdél tFanSfioms gFRRY e ARRLAPAEDbOeed RS BOESS16 %ct@ﬂ(?n power

al ter power output to one or nNore assocl ate st or rag
supplyeuipabean berproyided. fRor axanzple, m@nm@bﬁte@uchchymﬁadowfnhe

n nel.u .

it s 8 A AP P D MR BT e TR s g times e
powed asdge efa doug). éﬂletlﬂetﬁ)cﬁﬁﬁlthdhrmbmdl E(ﬁbloaﬂct 5140diefd OIf at decision
bl %@Clﬁﬁsoz ecft} nmet hod can.determ ne if one or nor

oc 5t Inuxapﬁr ZETOAPORE | ali)]Sllil(glsrﬁ‘.wlgéf‘él&r than the number of one-to-zero
transitions, the method can proceed to block 512 and the power supply output associated with the
physical drives can be increased to accommodate the difference in transitions. As such,
sufficient power can be available to enable one or more physical storage devices provided within

an enclosure. The method can then proceed to block 514 and end.
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- 17 in association with updating a status of a
physi cal storage device. For exanple, an operating
status of a physical storage drive can be updated by
altering a bit, such as a"DEVICE OFF" bit wthin a
di agnostic command to provide a status for an array
devi ce el enent operable to represent slots for
coupl i ng physi cal storage devices. [0052] If a bit has
[0054] oA lthaegh oalﬁaeﬁewcbxempkar}nmbnddnmts)hﬁefe dsert drscbﬁtwdkn 8@ail abuye, those

ts. a
skindeERTAS A SRBLERreptlep B i AURGIOGR: S LSl ingPEexemplary
emb(bdiﬂbﬂélk@lhm(t&na@enallyld@mﬂg frbinnhd e Elsdhiriy hed AdfanAges of the
ysical drive in a power save noge can g; updated tQ

embydiliFRts pfthe present dhislogre, nhreeringly; glhsuchmadificationsArgiatenged to be
includfd #ithRAHE&Dp @%E elﬂg&flﬁkh@ of Bk BteBent BC10NEE 1OHefGRA in the

t hen proceed to block 506 and can determ ne how nmany
followijingsclgifns himthe glaimy meansciplHsriwncheinelausgs are intendegd ¢y cover the structures

- i

descI ) :)Hr%h:g ia%%?f%o%?ﬁ%ﬂ?é?xfe%?e&%@?g% ﬁ&sotn;}fgtllﬂlg& e%&%gaclent%sbut also
equivalenin straturkd. ock 506, the net hod deternines if multiple

bits have been altered and proceeds to decision bl ock

506, and determnes if the bit transitions are equal.

For exanple, if the nunber of physical storage devices

that have been altered froma reduced power state

equal s the nunber of physical storage devices that

have been altered froman operating state to a

reduced power state, the nunber of transitions may be

equal . As such, additional changes to output power

may not need to be altered and the nethod can proceed

to block 514 and end. [0053] In one enbodinent, if at

deci si on bl ock 508, the nunber of transitions are not

equal, the nethod can proceeds to decision block 510

and determines if the nunber of high-to-Iow

transitions are greater than the nunber of |owto-high

transitions. For exanple, if the nunber of

zero-to-one transitions is greater, the nethod can

proceed to block 516 and a reduction in power supply

out put can be provided. For exanple, the output can be

reduced by a factor of the difference in the nunber

of zero-to-one transitions (e.g., reduced by 2X, 3X

4X, etc, times the power usage of a drive.). The

met hod can then proceed to bl ock 514 and end. If at

deci sion bl ock 510, the nunber of zero-to-one

transitions is not greater than the nunber of

one-to-zero transitions, the nethod can proceed to

bl ock 512 and the power supply output associated with

the physical drives can be increased to acconmodate

the difference in transitions. As such,
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sufficient power can be available to enable one or
nore physical storage devices provided wwthin an
encl osure. The method can then proceed to bl ock 514
and end. -18 [00541 Although only a few exenplary
enbodi nents have been described in detail above, those
skilled in the art will readily appreciate that many
nodi fications are possible in the exenplary

WHETIS G pYist hout materially departing fromthe
novel teachings and advantages of the enbodinents of
the present disclosure. Accordingly, all such

1. ATRéhdd Sralb@RSarPdRrdib SRELST alsRorhR debiReLugdp@siMg:t hi n the
scope of the enbodi nents of the present disclosure as
dedetesting B requps to faskss@vifiraigogiraliveBime gyer freinggredlis,

ne - pl.Us- oy I e i s . the
sronamiuiZl SAGLRR FalRER RS LIRS FANRE {2y
f udeedrindmingif thawddragandeyicetis opErabl mhssedjated atithatsscond idgicd] Solume;
equi val ent structures. -19 WHAT IS CLAIMED IS: 1. A
met hod of altering an operating state of a storage
deilfefifg BROFrAtEIgGite ofdRE §6fabPBevdcd iﬁ%é?ﬁﬁsett@ dée&mpShédrequest and
first lTogical volunme over an interval; determning an
deterppinipg thetassoRiagen yithths eenddegirdeoluna he first | ogi cal
volunme; determning if the storage device is operably
2. TRSHOGbAbLait I,rfuﬁhe?%&ﬁfiﬁsihg?g' cal volune; and altering
an operating state of the Storage device in response
t Sletremaning thg storasedevige istnopasgocigted withiarspengdogical volume; and
as, | afhd B | pai ol 2 T
e PR e Bl b8 PR OE B relf i o estihe e reaues
st or agao desescthe fisst ingicabhsdome avedhanintdival. second | ogi cal
volune; and altering the operating state of the
st or vice dn response to not receiving the
3 T?%ﬁﬂ§%$OH$%nﬁggg§§”fﬂgp???%t | ogi cal vol une over the
I nfegacting the 3equéstevhiketthodomage ddvaderis i a feduded@perating state; and
conprising: detecti the request while the stora
devi ce & tgg%tﬂs reduaereRerading sets Hhestiarpae deyig to SPVEF ﬁ?g'equest-
the reduced operating state of the storage device to
4. Tisahwthedof digint Edueisd comgdrisidgie met hod of claim 1

further conpri sing: . ) . )
determining if the request can be serviced without altering the operating state of the

and

storage device; and

servicing the request in response to determining if the request can be serviced.

5. The method of claim 4, further comprising:
accessing a memory in association with determining if the request can be serviced; and

using the memory to service the request.

6. The method of claim 1, further comprising:

detecting a second storage device operably associated with the first logical volume;
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determining if the request can be serviced w thout
altering the operating state of the storage device;

and servicing the request in response to determning

if the request can be serviced. 5. The nethod of

claim4, further conprising: accessing a nenory in
association with determning if the request can be
serviced; and wusing the nmenory to service the

r edgigstining an aVagabib tyhd dheofecaridasitarage, defvice tdpnocess thgrieqguesusing a
detecting¥q srcond st or de Ace oper ably associ at ed
with t H8EFFINofume paager () 1€ .20 determining an
avaidriafiah opatatitg stdieoSe sednd §torage devi@\W yCRd ninfunidafii £ 8 Sommand

the request using a |ogical volune manager (LVM; and
alteri n@oraﬁhe&p\él}/lg? iaﬁ@“téftq'&f ePe51bly FMPled e i sseQsidstpsage device.
devi ce by communi cating a conmand fromthe LVMto a

7. TROREMBYH beElaiRPErfaRhet c6@pRliRE to the second storage
device. 7. The nethod of claim11, further conprising:

dedasecting g phurglity phstprage dgviass ayailgblede theduy legieal valyme; an

Cha fi . _ . . o
L BeEhG b bRl B in St AR RY LB Bl i i
st or ageespousactoshd nequasesponse to the request. 8. The

met hod of claim7, wherein the altering of an

eratin fate .ngcl es _i.nc si na.,. : t .
5. TROGEBBRGRAT S ol SRS ST AR, RN s pover
output/t0 theasqeadistordse dEhiee imeriespotisetb deteating ah [/Oiejuestn t he

altering of an operating state includes decreasing a

owe out.put ~ta the,second orage..device in, response
9. TRETGLPA R IR 2 oETon (B ISRt SLr8 oPARUSE AP e istes SRRFAE 2 power
output,to tHersedvmd seopagerdesice th resiinsy 131 déieb@ngarSIA0 ditphetper at i ng
state of the second |ogical volune; and altering the

erati t.ate .of the storage device in response to
10. ?'B?th?‘ﬂ%}]cga'{’hleﬁé‘g’c%ﬁ?inp%ati ng state of the second

| ogpitéminiN®h be¥Bnd dderatibaatatedBélsedbndlogichl vblurhé) ahder
conprising: detecting the storage. device in a power
s a¥feripp e peigng stale OF thestaspasiekise imigsponsg rdstergining e second

St Or ag&pRKhE Srate®f e BEHRIbAEA volume.

11. The method of claim 1, further comprising:
detecting the storage device in a power save operating state;
communicating a status of the storage device to a requestor;
altering the power save operating state to an active operating state; and

processing the request using the storage device in the active operating state.

12. The method of claim 11, further comprising:
communicating a delay time value to the requestor in association with the status; and
receiving a second request from the requestor after a period approximately equal to the

delay time value.
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altering the power save operating state to an active
operating state; and processing the request using the
storage device in the active operating state. 12. The
met hod of claim 11, further conprising: conmunicating
a delay tinme value to the requestor in association
wWth the status; and receiving a second request from
the requestor after a period approximately equal to
13. A procesgisigagpodulegompaising: - 21 13. A processi ng nodul e
cQ IS4 Ng: I.nt C -
MBfeﬁ%%geﬁagbﬁ tg g?treé%l rgcﬂrlgeggt% g?clzae% é %&%%f \golcilg g 8]56%%? agsgmated

to access SS0
pl ur al ivtih ©pluslior efgeoragwleeiess, theppumplityrodlsiokage deviséswpag®ly

devi ces operably associated with plural [|ogical
vol ume $3595K, %anﬁbHWiﬁagwaﬂ@P% toinitiate

al 4 @ntrlerdpeabRt@lditiie Mtendan Sperhiey dt46H Sdthe 16@lcdMFo1@AE and an
an associated first storage device in response to

det ect iapgpciated firsitasage dovise Imigspansg Wrdetgcting e regygst over an
processjf,,odul e of claim 13, further conprising: an
access to a nenory operable to store information
during a reduced operating state of the first storage

14. Thepressssiegygodie of ¢leigy Faderthspeomiriséng o out put t he
star L Of ' [ rati
¢ GaEhst RLPHRbL QeI Bt R0 B2 B8 o B s of
cl ai m 1Be fifsugtbdage dovdivepandsi ng: a smal | conputer system

c KT PP AGE AR [RHGR BFororh] B ATTA B eqperating sae

pl ur al ité YerOke Bleqtq@a. devi ces; and wherein the SCSI

encl osure processor is further operable to determ ne a

unber of active_  storage devices. and inactive storage
15. Thepresgssingmp petdam b, SrthengtBRTSNg: conmand. 16, The

PraOeRBIdoRPut¥P Shidtedn Rterfak @I SIPenclifreirélebdd® opratile to control output
encl osure processor is further operable to increase

out put PeBRESPerableotbs couplediodhapiurditseiptasagsrdeyises; and

i i ' 7 i I .
R 8k, B BRI DR o
i ndepenstbeage ddviséssand (1R storage dodi¢esiin response to a diagnostic command.

16. The processing module of claim 15, wherein the SCSI enclosure processor is further

operable to increase output power to alter an operating state of an inactive storage device.

17. The processing module of claim 13, further comprising redundant array of independent disks
(RAID) controller.

18. The processing module of claim 13, further comprising a logical volume manager (LVM).

19. An information handling system comprising:
a controller operable to alter an operating state of a plurality of storage devices; and
a logical volume manager operably coupled to the controller, the logical volume manager

operable to:
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18. The processing nodul e of claim 13, further

conprising a | ogical volune manager (LVM. 19. An

i nformati on handling system conprising: a controller
operable to alter an operating state of a plurality of
storage devices; and a | ogical volunme manager operably
coupled to the controller, the | ogical volune nmanager
operable to: -22 detect an 1/0 request to access

i nf or mat i on dstest al/O mequestdie Acressanfopnationestortd freassociation with a
lo?glsfglr%r\gégll gg@ v%@.lgnegg) le¥abzf‘}7¢’ g’s?ocxae}e(g W 1tWtﬁehpht(1]r|21Fta'e({f 8{omgﬁ éigvices over
i f a fiamsdccsst perdge deV|ce of the pIurallty of storage

devices is er abl. ssoci ated wt ond, | ogi ca

o ure ana (ReErhinEdl s T SEREe T6idhas S lBelRmhaisraly devices is
oper at i gigrablypdsSocddteBw iR & 9Iné IR Co10RY i ®tHRffirdt IT@glcal volume;
plurality of storage devices operably associ ated th

the second |dstfralle ap opermBngsiete ohe sqcopd storage gevded of t the plurality of
vol une; t 0
st&ggﬂat de@ic%é @é&aﬂl?%&@@d Wis t@ﬁ%&@x{iﬂg&f%\%ﬁgﬁeﬁn&the first

t he plural orage devi ces
i s not bgmdomhmmmmnmln the access period. 20. The

i nformati on .handl i tem 9

conpri sing: & 1%?6?%'33’%@%"&5&&5@* gs{F é %lpg@gsé}%prage devices
oper abl whdnah¢ POGbYRstANndtHRLECtel SMHin fhy ab@saperidaer at i ng
status of each of the plurality of storage devices;

nd. ower, o ut inte ace 0 ably coupled to t he
20. '@‘feo’flg?ﬁawae@"&&y & ‘15‘?‘38 eg%{ﬁFr COMPESINgower out put
| Né Q612 GeviRainalobie brocBIbPSHer BB redeReldnGnilt iedlifying & operating
storage devices in response to identifying an

oper at i fRjussefge¢hsofghe @latallft)b@f%%gqﬂeuwa$,uap§/ of storage
deé’f)&@e? oufpagmterface operably coupled to the storage device enclosure processor, the

power output interface operable to output power to the plurality of storage devices
in response to identifying an operating status of each of the plurality of storage

devices.
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