SYSTEM, METHOD, AND MODULE FOR REDUCING POWER STATES
FOR STORAGE DEVICES AND ASSOCIATED LOGICAL VOLUMES
Field of the Disclosure This disclosure relates generally to information
handling systems, and more particularly to a system, method, and
module for reducing power states for storage devices and associated
logical volumes. BACKGROUND As the value and use of information
continues to increase, individuals and businesses seek additional ways to
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stores, and/or communicates information or data for business, personal,
or other purposes. Because technology and information handling needs
and requirements can vary between different applications, information
handling systems can also vary regarding what information is handled,
how the information is handled, how much information is processed,
stored, or communicated, and how quickly and efficiently the information
can be processed, stored, or ESMALHERESIOFHEE variations in information
handling systems allow for informatign handling systems to be general or.
configlrétPfoFAre FRgifi a5ae? ¥£%6‘2ﬁf8‘6%%“ & XS RTR W AR ReR cvlarly
to prysessingtlaidinad reskrivationsiueinterprice dats storagegodglobahnd associated
loégg%ylpi%gtions. In addition, information handling systems can include a
ariety of hardware and software components that can be configured to
process, store, and communicate information and can include one or more
computer systems, data storageBayGleGROUNIMetworking systems. '
Various information handling systems can be realized as servers that can
be mouhtedilweithihse nfnfacksi Genisueamalowafer iadoddsahgaat dusinesses
se%?ggg?galrglo v';/rgl]?/ast{g %’rgc% s“g@csl%% %@grm\éggk?u%%p oz)%'gr]; 1dsaat i%%orpﬁ%]alplehehandling
clients via an Intranet, the Internet, or combinations thereot -1 The
syssom plexitfandtiderisindlofssmiens senerabs peratstt s capoitsn6ofos, sofier
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of servers within data centers. For example, some data centers include

an@g}fa{}gqqumgﬁlgr@é}ﬁ%&a%%@mems can vary between different applications,

information handling systems can also vary regarding what information is handled, how the
information is handled, how much information is processed, stored, or communicated, and how
quickly and efficiently the information 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.

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.
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servers, server racks, storage devices, and other electronics that can
consume power and 5 dissipate various amounts of thermal energy
effecting environmental operating conditions within data centers. In
various systems, external storage devices, such as high volume disk
drives, are continuously operated leading to consumption and dissipation
of large amounts of energy and heat. Such consumption and dissipation

R0 5AR o Hndesirad eperaling copditons Aty steme Mt Hakne enterprise
centers. 10 SUMMARY OF THE INVENTION In a first aspect, there is
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an interval, determining an association of a storage device to the first
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storage device in response to detecting the request and determining the
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request to access a first logical volume operably associated witha =~ |
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initiate altering an operating status of the first logical volume and an

associated first storag%mﬁﬁ%{}e&of%e%t N Tﬁiﬂg@e request over

an interval. The interface’is I opera ermine if the first
storage device is operably associated with a second logical volume and

the firstn [odishpsprgimBlersifpectifier aspetiodrelalierpie videpemiing state of a
inforpaation - banglingystemenaludipg Qingontrirt opeialis teraltelaftal volume

operating state of a plurality of storage devices, and a logical volume
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association with a first logical volume operably associated with the _
pRlvaNty BHbeEge e oResHietae i heciewpelovicaddntiaBss o fidecting the
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In a second aspect, there is provided a processing module including an interface
operable to detect a request to access a first logical volume operably associated with a
plurality of storage devices, the plurality of storage devices being operably associated
with plural logical volumes, and a controller operable to initiate altering an operating
status of the first logical volume and an associated first storage device in response to
detecting the request over an interval. The interface is further operable to determine if
the first storage device is operably associated with a second logical volume and the first

logical volume.

In a third aspect, there is provided an information handling system including 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 is operable to detect an I/O request to access information stored in association

with a first logical volume operably associated with the plurality of storage devices over

-
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operably associated with a second logical volume and the first logical

volume, determine an operating state of a second storage device of the
plurality of storage devices operably associated with the second logical
volume and the first logical volume, 5 and initiate reducing the operating

state of the plurality of storage devices when the 1/0 request is not

detected within the access period. BRIEF DESCRIPTION OF THE
RRAMWANSSJE Wibtberappresiaiedihabtodesimplifityegridralasityfeiorage devices is
iIIust;ﬁItion, elem ntstﬂllustratefﬂlin.th? Fiﬁlures h(?Ye r%ott ecessarily been
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achings of.the present disclosure are .shown,and described with respect
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flsclop o G Al AlEa & Upliang! block diagram of a system for
a

ring operating states of storage devices according to another aspect
of the disclosure; FIG. 3 illustrates a flow dia&ram of a method of providing

reduced operatin@@&t@%@gﬁlgaégg\ﬂg ﬂ@d?Wé@ﬁﬁle aspect of

the disclosure; FIG. 4 illustrates a flow diagram of a method of a reduced
operatingvsliabe ippHecc2istdiagedenigtdgcardiclgdoya il aspact, eldhents
isclosure; and EIG. 5 jllustrates a flow diagram of a method of outpultti
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ifferent drawings indicates similar or ,identical items. -3 DETAILED :
A SR P A S B VNGt HSTSUE A B lgseribed
with theEdgurdscidprovigepktocassidtarinnderkiahding the teachings
disclosed herein. The following discussion will focus on specific

impl_enﬁ@?‘ﬁ%‘&sﬁﬂ%?%8%ﬁ{&%ﬁf<}hgntﬁ%m%onT %&Hﬁg%ﬁtem according
provided to assist in
to one aspect of the disclosure;

FIG. 2 illustrates a functional block diagram of a system for altering operating

states of storage devices according to another aspect of the disclosure;

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;

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

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.

The use of the same reference symbols in different drawings indicates similar or

identical items.



describing the teachings and should not be interpreted as a limitation on
the scope or applicability of the teachings. However, other teachings can
certainly be utilized in this application. The teachings can also be utilized
in other applications and with several different types of architectures such
as distributed computing architectures, client/server architectures, or
middleware server architectures and associated components. For
purposes of this dREbAHER PSSR IPEAYEIRGEan include
any instrumentality or aggregate of instrumentalities operable to compute,
clasdity, pHeveas desarinheie itcesibmatiswisi bedisates swhehdedoreassist in
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information, intelligt?nce, or data for business, scientific, control,
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eyboard, a mouse, and a video display. The information handling system
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include determining if the storage device is operably associated™ -4 with a
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association with the second logical volume. Accordinﬁ to another aspect
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information handling system can include one or more storage devices, one or more
communications ports for communicating with external devices, as well as various input and
output (/O) devices, such as a keyboard, a mouse, and a video display. The information
handling system can also include one or more buses operable to transmit communications

between the various hardware components.

According to one aspect of the disclosure, a method 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



interface operable to detect a request to access a logical volume operably
associated with a plurality of storage devices. The plurality of storage
devices can be operably associated with plural logical volumes. The
processing module can also include a controller operable to initiate
altering an operating status of the logical volume and an associated first
storage device in response to detecting the request over an interval.
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102 coupled to a first host bus 104 and can Turther include additiona
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access period.

FIG. 1 illustrates a block diagram of an exemplary embodiment of an information
handling system, generally designated at 100. In one form, the information handling system 100
can be a computer system such as a server. As shown in FIG. 1, the information handling
system 100 can include a first physical processor 102 coupled to a first host bus 104 and can
further include additional processors generally designated as n™ physical processor 106 coupled
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



According to one aspect, the chipset 110 can be referred to as a memory

hub or a memory controller. For example, the ehipset 110 can include an

Accelerated Hub Architecture (AHA) that uses a dedicated bus to transfer

data between first physical processor 102 and the nth physical processor

106. For example, the chipset 110 including an AHA enabled-ehipset can

include a memory controller hub and an 1/O controller hub. As a memory
singigtapefias prapesties ehipeltipicly essss fumetid surp pricbidex dugms s fonfipsmation within
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106 using the second host bus 108. The chipset 110 can also provide a
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According to another aspect, the chipset 110 can be generally considered
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anéﬁcégde a video graphics interface 122 that can be coupled to the chipset

using a third host bus 124. In one form, the video graphics interface
122 can be an Accelerated Graphics Port (AGP) interface to display o
contépdtAtfaanedes dgsajhashings | Gtiser heagshizslinmisidersdrayapplication
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display output 128 to the video display unit 126. The video _display unit
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andRHY é‘o%?r&?é} ﬁlff‘t()) &&Hd %c%‘negronli)?é,eggaﬁgeﬂ'ggo%i%tncﬁglgghipset, or any
combination thereof, available from the Intel Corporation of Santa Clara, California, can provide
at least a portion of the chipset 110. The chipset 110 can also be packaged as an application
specific integrated circuit (ASIC).

The information handling system 100 can also include a video graphics interface 122 that
can be coupled to the chipset 110 using a third host bus 124. In one form, the video graphics
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.



connected via an UO bus 120 to the chipset 1 10. The 1/0 interface 130
and 1/0 bus 120 can include industry standard buses or proprietary buses
and respective interfaces or controllers. For example, the 1/0 bus 120 can
also include a Peripheral Component Interconnect (PCI) bus or a high
speed PCI-Express bus. In one embodiment, a PCI bus can be operated
at approximately 66 Mhz and a PCI-Express bus can be operated at
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gy e USR] BHS GRS PIAPHSLORIRTRS WHH eeribESRitaT s oF, $ARfgyrs. For
exoupld 206i 00l bd N, Ootshraddd imitedkto P dripies tiyCsianpdacd: buses@fect (PCI) bus or a

. propriet uses, such,as Industry. Stand rchitecture (ISA), Small .
B S G T Rl affmac o

Mipaider Rste Hariesy By an bepigetisd laSariap bigseislyU 3BEhzInP4H itssriad PCI-

Exgrofasiment, the rRipRatd 10haD Pend LIRSt ERIRIAYIRY @nnecting and
Northbridge/Southbridge chﬁiset configuration (not illustrated)- For

CORPMURSRLNG REOFATBrATEUH B lori B eA S ARSI IE i ear dBihRvseh catelme
préhiEdir &t physigtdpradessandepZnaad chnhedrirobsntEragiodinyjthuthiet limited to,

. mory 112, the 110 bus 120 that can pe raple as a PC| bus, and
e S LB T Akt oD R BB St s
Sk 6 eomsuficaldniitacth S 6. ghigsitate procd $Sond 02 Gifigsfnst Rrgket Oterface
(sEND IR RREANG LS LB ¢PWRIgd to the nrt physical processor 106. The

chipset 110 can also include a Southbridge portion (not illustrated) of the

chipset 110 and can handle input/output (110) functjons of the chipset 110.
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The information handling system 100 can further include a disk controller

intqraotiep e dhtongiecnO Bushe 26 bl e8ribr candonreEba e ftd s ansk

actliNestsHEl Ad barshdisknirivee (KD Dﬁh@%ﬁﬂgrm@ﬁg%h@ﬁk@é@&mmunmme
k (P/W- C%) a Read/Write N

.(ODD) 136 such as a Read/Write Compact Disk (
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physicit PdEgsar WiheThephipfoaitioaldiskdiiv@ida’ a Southbridge portion (not illustrated)
of the chipset 110 and can handle input/output (I/O) functions of the chipset 110. The

Southbridge portion can manage the basic forms of I/O such as Universal Serial Bus (USB),
serial I/O, audio outputs, Integrated Drive Electronics (IDE), and ISA /O for the information
handling system 100.

The information handling system 100 can further include a disk controller 132 coupled to
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.



The information handling system 100 can also include the I/O interface

130 operably coupled to an external communication bus operable to

handle I/O requests for one or more storage devices, such as an external
storage device, and internal storage device, or any combination thereof.

In one form, the UO interface 130 can be coupled to an array of storage
devices 140 that can include a first storage drive 142, a second storage
drivel hd hfamekipntbaadlimthsystorageOdvivelsd Srdindsribef&riptergatiO 30 operably
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of the storage device. For example, the 1/0 interface 130 can
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standby mode. Accordlng to one aspect, the interval of time can be
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130 can communicate a command to alter the operating mode of the storage device. For
example, the I/O interface 130 can communicate a command to spin down, or place a storage
device in a standby mode. According to one aspect, the interval of time can be configurable, or

in other embodiments, can be preset to a specific value.

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 /O requests.



not being accessed. In one form, first storage device 142 and second
storage device 144 maybe viewed as a single logical volume or virtual
disk (VD) and may be used to process 1/0 requests. -8 In one form, a
logical volume can include a VD, a combination of VDs, or various other
physical disks that can be used in association with a VD. Additionally, a
VD can include one or more logical volumes as desired. In yet another
In torerfpar pglogicablving € aam alshi e aconsidesed@adibn ATCDrdingvteiomenther physical
dlﬁgwﬁtc%%ggsgg%g?s%[:?a(fleolv%&q E% Rl?%” dm]ﬁeorrfl%ﬁe, % .caa 'Incg{l{%fee ne Qr more
access to Information store onfy on the first storagje device 142 and not
logivel sebenes sotatedd dvive aupthadosuuhy, ltvecylOaharfaseal @tbmenpsidered a VD.
present the first storage device 142 and the second storage device 144

as ajaddfthelogicapsa) umE(Dre\a[ﬁbs’ltéir@c@m nk;etll@/mﬁaréaﬁeelm ®afinitiate
acgg?asntaqgfg{%é\efosnts 8?68‘ g{l?gvtpi%h%tggtgs%o?gg\g %%%c@q Qb“é’r?aa rlllgf dtpe i3

e
. second storage
interrace can detec en access SpeCIfIC storage device IS

deyerguidisted ot taltey Hebinioerating Gaay pfetisat shorbigestdmdedascddditedd the
sedPnliSoMBORENRATIONS, OhA legicabyRImsah YR ¢a1ke anaersebWhRace 130

other portions of the logical volume can beé)laped in a reduced power
CaRRRARRAEHTTERIERIP O NG StRFaNHATTEr AEHEGHHIOHOY 8 IBiEAr v R hhan detect
wieh Ve ey thiosradtionthapeling @ystenuiaed o aefarnogliefingsedie of the storage

d o.peratgwg. state can include providin alredu?edlgower%te. or examiE)Ieh.1
“dreduced E)o‘wlér staté can nclude (p%a?uo |2 s‘f%ralﬁeeodewcgalrﬁ Stdtsthar e
ottcopeuimes d€gs lpgmiWﬂiam/mgrbefmwce@@rati@d@d@cﬂ:gm\ewammeh@@ﬁ rsducing the
ovSlRIG deMRSHBAGAT RERIOYIASH.AS A SR RISk ATING HALARE 1 00,

slowed or stopped in association with a reduced power state. Additionally,

logi ogera{.bl aslsociated with the external d'is drive,ﬁma remain active to

dotelt R HE RS 6 AL A G T SRR e SSQur PR e For
exginyke ea;dimddjdemmfa‘ta:ﬁe pAn dypuelti @ﬂr&i{i@qi&ttqqgmdm&@eihpmmﬁmhﬂmmbms less
powe% tyeg Wﬁgﬁf%ﬁl %ggrg%%la%&o&gﬁl%q@t% ﬁ@(%to%: &€ §§V?¢%@M%elgrovided as

this manner, the’l/O interface 130 can issue a command to return an

an gxterna iVt dHtaemie slositintsstaredinaiterriater 8¢ thacsAvspd power state.

AcirsRvitnipithe @xteynalodiskadiing iRSSPRRSRIIR &FRAMESIER MY active to detect
. received. In_another form, the information handlin? system 100 can issue

s 17BrPelE A5 BIHHESHS tnteratamels, BRartieenal @i einscen a5ledn sufficient
opeeqisast bsioragedeviapue fieytkddd, ihal@oieaepesatinchsiateianedia or drive

acERUDLNGAR RAHRSLRIMIIRERY Hhe 1IRIauen Nandling SYRtam 190 an
external drive to an active operating state to allow access to content stored within the external

disk drive in response to a request being received.

In another form, the information handling system 100 can issue an I/O request to the [/O
interface 130, and the I/O interface 130 can request a storage device to be placed in an active
operating state to satisfy the I/O request provided by the information handling system 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 I/O request.

According to another aspect, the I/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



According to one aspect, the 1/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 1/0O request. According to another aspect,

the I/O interface 130 can include a memory, cache, buffer, or other

memory operable to store information associated with 1/0 requests. For

example, if the -9 information handling system 100 receives a read
infemsonformffoerhytion Si0redeivithinreadpedifist Wolinfenttien pirderfite a specific
voh3ReCa BECRRS @INEINQRY: hiter 10.daiermingdf (DaHAIRIYLFLIAN Ruest can be

satisfied using contents or information stored within the memory buffer. In
SalS {5 B B OB R TR AR AR DY Hh (e Sy ete b Hion faaaethgr
enstitintegUEshéendnenar sn aeadifiheyssiarage sevicasythe g dsteriaceol ;bre of the
can pjace the information to.bhe written within. the memoyy buffer, and
S T R IR s BB e memory
bugken bed wdttéle tex thraa dprophiatenste ragd aiditie asnthesiretthAsismohy tan be

wiieYiding stprage.dayines: @@{&gmgﬁah'gsoar%@iig}d%r%kﬁtﬁﬁ%t%!eé‘g%mces

altered based on UO requests of an information handling system over an
haipgrpodifiahiseorarrinaetites Massmeiccisehhptishosrldnearasts ge information
hafigliiigas tan bepiovideddoreduca thauoveral somerosRiRWes issipatetrage

by the stora ege ice, and potentially reducing cooling that may be :
O AR L S0e 4 e B TG By e B B oo device
and petimg abiyerdtingstatdmofhstorggecdeyices, depicted generally as system

200. The system 200 can be employed, in whole or in part, by the

informationifsmnaling systrmeLOBHUsIBRIINFNaich R aRNRANSF AR S tates of
system than can bfz used So rovide thﬁ%sy tem 200. The system 200 can
'S

YRS Rl SERTS02 e TG o Host Bt Sy St GT8) s i whole
or amphet, hyshapitioatiom 206dlingnstéorh)thbukostys BIG. 203rcary intiidee of

symgni &H@%t}%glesgg%dg%ﬁgig%%}g% i%hH&trated in FIG. 1. The system 200

can also inc an 1/0 interface’208 that can include a logical volume

management (LVM) module 210, a memory 212, and a controller 214.

The 15 WESHTACE0 508 el derdnb et 18 e IR dpsia e o gpiagysien (O/S)
20damialioitatiphichnkn2® aiidoparidoe, apeable taaccossanadidie€information
%f & 208 usingla volume

I A TR R 5% forbT Rost RS ARIBl TR D g 20
thaheay ol edvsivalnidativrisieghdno (A ombitalith theeewiyci?, and a
controller 214. The J/O interface 208 can be coupled to the host system 202 via a host
communication link 222 and can be operable to access one or more logical volumes 216 coupled
to the I/O interface 208 using a volume communication link 218. In one form, the host
communication link 222 or the volume communication link 218, or any combination thereof, can
be operable using ATA, SATA, SCSI, Serial Attached SCSI, Ethernet, or various other types of
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.

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
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be operable using ATA, SATA, SCSI, Serial Attached SCSI, Ethernet, or
various other types of 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. In one form, the I/O interface 208 can be
operable to access a first storage device 220, a second storage device
bepdvidertian ¥ sstpalpeidgvios 2261 kaobe farmiletheslogitploblgicad @1Grean

AddRberoyided as-a sinale lgicalvelume QL fﬁgwam%g%%mg'tg%s with an

logical volumes. Additionally, one or more of the storage devices o

adfong {Reisrl e Jun e af dsitiaatvwite sifel agditemedn slie A véttierbas a logical unit,

viddddionalivagidag Gaky elume fRURISR e Miewsd 853 10gicalsiiilee YidMate to an
isk, or \i%rr'llghls other forgs, operable to be presented as a logical storage

. . rag ,
ESHUITE 8 A ERIGITRAOR 1TAHBRITy Sy BT 0P SRBMHBIe A fdnYiaTb e logical

resource to
vohamelfiihg asysterl chigivid walenbogid d e iduimer L6 208 & sipgdectagiedhformation
haX @A and the VP iﬁ%ria\glgl £an present the information_handli i

e B R e e N L witin e
logierlerolimm2e Tiyiexpybluther fam sHessrsvseinbsthendesdty aceetsellcanssociated
wilamiapRIed y » entgllgrassasiated with a single logical volume or

storage device. According to another aspect, the system 200 and the 1/0

interfgce an be provided as a part of the host system 202 _In one .

form B B A O RS Gy e provicet
a pafothiée dashaxdiisre 702hdnl (e frerfabe P890 tionksethdrecf Barchef Disks

(TP dedeas M@tﬁéﬁ'@ﬁlﬁ%ﬁiﬁ@n\CQM@ %@r?d?:g %QP&%QMH@H?E% be

can also be provided. For example, the logical volume 216 can include a
PRI AS 2MER AL DIIRIERbENERE DR R REAIET bR TOF BoHtromsrRjovided. For
exanpRsshtol@Ach siinage tevieadonpraqessing.a(Q ag e sisx JheiRANks (RAID)

Corcltc%ﬁr?qeré:o%?raﬁo inclu%stéhe IE(PZ%C to provide.the 1/0 interface 208, In

I
£ €ac cga&gn ?r‘{%:‘fﬁ 5%1‘ grg@gfrgn d ?ﬂ%ests. The RAID

anotﬁero orm, the 6CCII’] ace
copfrobieseur {SERYlogetablegio trauseidntiol/Morerfster2fe devicdsafiim, the /O

intBFAVISR O UIRUL ARNKE! <HIBNRSHS RURBOLL STV :%_?&&%lect%rﬁsﬁbe%ﬁ@ or more

various other functions for a storage device. According to one aspect, a
stogaepdexio i AR BRECAUIRE RO HFfa e ERRIRRRItags O aReglaqpsrol, and

vafitUiiB dPfumanaging Aadresteiting WskahingikAtars:pEan.aperaiNthclude one or
status of one or more storage devices., . e
more array elements and associated status circuits for managing and outputting visual indicators

of an operating status of one or more storage devices.

During operation, the system 200 can be used to manage an operating status of the logical
volume 216 and associated storage devices. The LVM module 210 can be enabled by the host
application 206 or the host O/S 204 to monitor access to one or more logical volumes accessible
~ 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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During operation, the system 200 can be used to manage an operating

status of the logical volume 216 and associated storage devices. The

LVM module 210 can be enabled by the host application 206 or the host

‘OIS 204 to monitor access to one or more logical volumes accessible 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
of em&'Qrenars foglcalFvokrmesloriftorifecdericdsardanothaingmosessatkrval, the
LRI £10.CANRNIAIE @ 1RBHEPLISHIARGRINE OF ARl Ly

storage evices or oglca volumes in a low operating State to conserve

Wl gy 0 AREBRAIPRI 20 Bhe Sspherabins Imodrinaag ke Fousan ‘ShitFdoWHE UNIT?
costaeage Tevicenhabingude aadgaktgéwpa@n@ethm%@om@@ 'nu s 'mﬁq the
tan eratl moae Sse N the amount or requenc
co i RS PRTBST it Pt B ST oSG T EeR et
recdurpdgralOntamvat, dhe do\ilerndd er 23 hgdn ibsUersa compmdaddo2albendnhe
sec%%r&zmgerng&l@e 594 %%@Blgvmed LY. [0 1@951'% 1968 bzogefab'esagm’ bit

S| enabled module and can issue a "STA corﬁm

caanféaEW fRddRfe the f@%ammﬁ%@%th@gma@é@omAwe Bt to spin

dowtiie gmamm@dm&@ﬁ{gﬂf@a&@%% &it zeroforsRED AvE dNhe logical
e C vqume that has not received an UO request over an interval. For
el Lash

RemePRirke 410 gB e viets89b dha the 3 SIMYERLOER pommand
carchnhrevptal/idet s ive tagidal2iolumé e b6 . opsratich cendSbARBToMIbreasre of the
t Iace the fj st storage deV| 20.and th e ond stora

St%f‘egvg.‘é*ée"fzgi A e SR HAR can receive

noprpRslit, avess wvnmsld 6 thahdy Metlodita? lommrm@rmay@et@mmeraﬁng
stafNBRISH-AFSYEH AR ATA "STANDBY IMMEDIATE" command can be

provided by the LVM module 210 to alter an operating condition of one or

more of th age.devi ne form the ical yolume 216 a

e B R e e A RO i il e
mefropy tHe. LA\ uriodolEQ 161eest carbbmadtupnd diolardperdting | State itsue a

corﬁﬁ{éﬂﬁ(?oqg B%%/%%OWtQ ﬂﬁif@a[@thg? ‘%hl:/ Qog?t@/ ?5@4%%@11% @QI%%%%@%Q of time

controller may not include the memory 212. As such, an UO request can
befigee iiztiag KRcPoHemM2 ok Erilis'2 1006 rss yelamso MrmBRAT RO RBRLTO /KD

cordRAdasindieqatesthadiiibe hosided 22 showisl wail Jo&a Q@@@@Qfsﬂmﬁpaotocol. For
exagrrgégeg% ﬁ%lr&,gllljéq‘ SBUNAY dcsor%nra? %ucee?nt%e} %r%\lf?(%g ?J) Yr%ltyartrga%c!:gsgrt]g 12:1 5 élcal

volume. In one form, a SCSI enabled system can include SCSI transports protocol that allow for

CIe

providing delay times as a part of a SCSI status response to allow for a logical volume to be
activated or spun up to an operating mode. In one form, a SCSI transport protocol status such as
a “BUSY” status can be reported that includes a “RETRY DELAY" value as a part of the
“BUSY” status to indicate a length of time to delay prior to making a subsequent I/O request to

such logical volume.

In one form, an I/O request can be serviced using the memory 212 of the /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 I/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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commands or requests can be provided as SCSI commands over a SCSI

transport protocol. For example, a "START STOP UNIT" command can

be provided to initiate access to a logical volume. In one form, a SCSI

enabled system can include SCSI transports protocol that allow for

providing delay times as a part of a SCSI status response to allow for a

logical volume to be activated or spun up to an operating mode. In one
thédrnyan®a 8t &Hhsporbprotbe ot @tetigd sufohmasioa BB It statasheairge device in
o AEROHPG RIS A RESRPRRAY VAl AS 2 BAGHBE BURYTO reques

status to indicate a length of time to delay prior to making a subsequent

foyonesdfie stugssdeniqp gidasvaluiviemm BraTorbe B idjnasedaisbepcrating

sta&@ r%@%@&sm ﬁh&m@myaak&w mm&&t@%@@gtWﬁ%tﬁeiKg@Q@olume or
|ce m ﬁ/ e in a reduced ere'a\(t)ax/gE tate. For exam e LVM

U SR A S LS T IEREhy D158 g 23T T TS avle 0
plabetenminedfi thepafaingation oreuiest et maye desitdenyyithithimemorndiP2 12 can be

BRSO SFERIYSRNINA SN, 2 H0¢ the LVM module 210

can obtain the requested information thereby leaving the storage device in
a reduced gperating, state. L%another form, the LVM maodule 210 can

recelVeBAPIR I PG LA 2] e aR &5 G SIS Bt 9BGTEPIBIAHEe 1O
inthrédcn2§Bhe latedcwithinmaerzdudéd epenatig relate cAsbsuchd theet an access

pelSIPANY £t £20 SI9LG DS IOIMANED; L RS WHLtS 0 he (aaigal v oué%]eedevwes

ETINg an operaling state o ¢
or speC| cslgoragg evice, an pon%he Ioglca volume or storage
Thsedisyimgrabatebyid @ Ry, 2 slatese agnzinisicrive thperentimg S steporamaduyathgiers or
vaRiy echConeats Wi '@etmamﬁmxtl%%mlkgsyg{%n iQ 4he @HHVQI%%}E% can

volume or storage device as desired, In one form, a policy or other
ingl R PAIAB FBHRCEAA WS 1881 R3R b6 bied 6t Hipnasol thesdvestimgrabersober

reqhedmgmalﬂm lhizeb2 teyued pxam@tﬁaargodlew@@e beidsed g ket aﬂume ina
e'? rlodf terg eratn state of t eI % al voI me
ewces ‘%’

§3 an inclu ues at can be
agsociate orage olicy can By A system

pr@rdmmlstramrtmtp@@zﬁ/mwwﬁb pexdtiiog pegral ertéusng rormdmw i cathdbenay be
pl&%@%@é@&@é@&ﬂé@{ﬁ?&% pandine Py HidR ARy RRUBE Clkned to an

include parameters or values that can be used to altering UO request

OPiRERET ey R Eire HTeRte bR AT T PR iHBIRGTET to issuing

anSREAYE dMies. OV iericadelumeevaafetues d LPR5IR Y HARdIByaIRBTicy and used

by &r&@st%g%lb%y can include delay time values that can be

FIG. 3 illustrates a flow diagram of a method for providing reduced operating states for
storage devices. The method of FIG. 3 can be employed in whole, or in part, by the information
handling system 100 depicted in FIG. 1, the system 200 illustrated in FIG. 2, or any other type of
system, controller, device, module, or any combination thereof, operable to employ all, or
portions of, the 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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provided in response to an I/O request made to a logical volume or

storage device that may be placed in a reduced operating state to allow

for one or more storage devices to be returned to an operating state. In

the manner, a requesting system can wait for a period of time prior to

issuing another 1/O request. Various other values or attributes can also be
provided by a policy and used by the system 200. FIG. 3 illustrates a flow
diagrbimn BFhe bt fsnprdlidirdoddtied upear diiergastadteschoss $torageage device

is 661968 Fhe-RRHedat 5l Gok caRhe 8RRIQY SN VARG A dIUPEEL RYor other
the information handling system 100 depicted in FIG. 1, the system 200

SOt dReach Mesable By Sy StHer typOYt Spsicthindompgner cadbicaonitored to
demsadiileges BNy aambinatieniberaafinapaabie deveraplayad f&fn PArtiond can be

of, the method of FIG dditignally, the method can he embadied | )
L B R R T A LIRS TR R e gnclade
singtledp govrhgobfrdkigitall wioraydtirrediurgs deoimpltestreatidrieatiediands;approvide an

aplRiGn QY Gk @if?@ %yaﬁ Rl RPEIRRIR AR PLAYAR ARl S RRFHONR A volumes
the method of FIG. 3. -13 The method be%ms enerally at block 300 when

or Y P croaiePhy e s agos stismbé hie vl i erags Eoicexdrmpian Shaccessed

usBigMOrengtovagie deice siosua dasiQRy SIcal disk 4rvasne!, aib&ia&l@IageLs, or any
d vicg[asho erzple t% store data ora/arious types of information, can be

OO OB Ed 18 et P e REK s i 5eess to data stored within a storage

device. In one form, an LVM can be used to provide access to a VD that
incluBeOEHBEGP RitSraBEEFAFETERSICBSACTRE VD bafdiselediwhengisghsific period of

tinRUIGRbMOIIME AL SaS wﬁlﬂ%glﬁtg@%igﬁml ,tgggf%mﬁf@,a@igeﬁ &ngly
can provide an earance eing a single logical volume. In another
coB BRI R DE TUBRa UOTHES tor Pt 8 BRGERasHT con b
ma@ssgoecihtion svthiad pfuiakty of stcragedeywespiaticasde decassachl disk drive,
In \/ r other storage devices, VDs, logical volumes, .
e e i b SRR, R appine o
degreatsrdirigoRs O asp &6l raemsasesdeiestebis eanhiowetdorsdnihess.gen minutes,

etcz?; ecific pRsiod oh bresielanses 108 3ESRIPSANE QDA ERRYSIGRIISKsuch as
r

ives, logical volumes, VDs, or any combination thereof For example,
POYES SRHLBSH SRR R of WtE TR ErSsRE WEA e AT dRF ige digabling a
popgindrafijote Aasisclevilteringanopomiirg: siajerafaophysieal diskickiva include
“spinning down” a disk drive, reducing power provided to the storage device, limiting access to
the storage device, or various other forms of power saving operating modes that can be provided.
In one form, an LVM can initiate a power save mode to alter an operating mode of a specific VD

and one or more storage devices.

The method can then proceed to block 304, and a power save command can be
communicated for 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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logical volume, VDs, or any combination thereof, may be advantageous.
Upon detecting a decrease in access (e.g., an UO requests not detected
for one minute, three minutes, ten minutes, etc.), the method can proceed
to block 302 and an operating state for storage device, such as power
save mode, can be initiated. For example, a power save mode can include
disabling a portion, or all, of a storage device: In one embodiment, a
beliaron stoshstdeatsel deliees carY Irckrfexaspitminghionsl swdiskddrige can be

as§6ElLGING ROWEKprovided 1o the storades A\ ¢R, HEpiting, a6 e85 1uthR for cach

storage device, or various gther forms of power saving operating modes
re than one

logial ANBRBrotiaéd. SiftoHe RIFRCaFIOvAdr dMifsitAsS S iR ar

Vinadegnadkehare aperatihgdnaderafcadspadiik W2 atdienedidnOiLy other VDs or
storage devices..The method ¢ hen proceed to block 304,.and a power

o T e R faRa B v

opgsie st fiveepemide saveyspdratirgnistise Rorbexandpte nat@TARgical volumes
or YHRIPAYNIdE, conPRREHGAR ReHCQ e RURICAIE Y ANHEM /I8 Q}Egﬁgc@d QMY power

power operating state for a specific logical unit or VD. At block 306, the
SOt s A EBmRTaAR IRENGHEAF Fo HfNE A JEaray Bl Rk RAddngffain what
stypt@ads et ddiereiny I arnopRRbAgcUDdito iR Vb RSSMUAISHa power save

ical storage device,can.b ified. At block 308, the method can
mgggerr%%eeh?ag%ﬂ%?ccg %%&%188%( cr:{!:af\)?{i]‘lce associated with the VD or logical

volume -14 belongs to another Ioggical volume or VD. For example, a
phyditans ragdinevidé ¥ddspuonslaskdtsd amhritaplonersdsyirsgiess not belong
to MOILHAeS, @RdoRe FEsplane\ve YDUE: raaiesisafoseasd dogical YOIUME Dfower save

: VD. such, if a ical storage device is associated with more.than one _
o o A VAR WSO A FSEtod h HIBER S0 AEACRITAG dovic
caiff meyp ediey MDslat téogitabivel smegopanabloassteiatechwith Radphysicaler,

i re.j 0 [ ) . | .
o SR R ANUL YR RIPUILITOND LA, By

sughs the B\ 5} ¢s1piER 31 athissereth 6d B defePyNE T sfirompad g epbysical storage
dePlace i ROWISSi SAR Qe i iR %30 RAD FaathlIahCaAN NG UL g the

a data structure that can maintain what ?itate each logical volume or VD is

PORLCTIPAF SATEPAPE RS SHICLI VBIDFAREEBIR TP H p v BPSHRAA SRR CTRNg status of the
phpsetiethean {erdceedgioabladtin3d 4/ @neembbdimzntHiéabllctisioahlgckthe

log:%gzg' vgh? eh%%l?)g‘lo%[&ré% eagseo\éllce:l?ec(lj Q5 Ql%%/gigtll’? re]:%ploying a SCSI enclosure processor.
As such, an update command, such as a “SEND DIAGNOSTIC” command can be sent to the
SCSTI enclosure processor indicating that the physical storage device located within a specific

slot or Jocation of the SCSI enclosure may be placed in a power save operating mode.

The method can then proceed to decision block 318 and determine if each physical
storage device associated with a logical volume has been checked or verified. If 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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to more than one logical volume or VD, the method can proceed to block

314 and a power save command can be issued to the physical storage

device. For example, the physical storage device can be operably

coupled to a physical storage device controller, such as a RAID controller,

operable to control an operating state of one or more associated physical

storage devices. As such, the RAID controller can issue a "START STOP
pragrgrrtodberinERng e pHsidedisorblpskdddiel mhylisekstbragstiigsicalhave not been
veSIRIAGR-ARYIRR A SRIANGER BONELPPRIAtNG State. Upon issuing the

power save command, the method can proceed to block 316 and update

an Opﬂail qglg’ttr% %sf Oﬁ the %IlCO aStOg %gﬁ a\,l Ir% uce? I(():aelrxgrllu Ttgte f(l)jr aostorage
any comblnatlon ereof. exam ogical volumeé carrbe
dememmwggmwwm@éymémeﬁmoymg BSOS béRtbdura be employed in

wHRIO e AP Phrt tﬁyﬁtﬁ)ﬁﬁaﬁgg%@l(ﬁ% % ?H@la c?ed‘?’rﬁl”@ 1, the system 200

DIAGNOSTIC" command can be sent to the SCSI enclosure processor
illysipteting thattee Ppyika Ersraliaaavitiotdending rrfivn Sprsthie ismtdpy all, or

pofasaguen 0ot el Sf BRElaswuadniays, nieqedm@c@faweéﬁew&ne%nﬁm types of
ethod c n thet}gnocee to deC|S|on 318 termine

enc (ﬁ] Them c%hn tw ijﬁ
T B A O R A T R CR T SR %r Lo R TZe) Lﬁ’ﬁg §9'B8%n
medhetkedropwerifiedatfeaactiphysidakistorage clevideatias themoChpokbd arprovide

a11VE g doi8 MRthedican,PEagegd to block 320 and a status  for the logical
volume or VD can be updated within a physical storage device controller.
For exa status withj ontroller can be updated to |nd|cate
the |§élca?%’8ﬁu$ﬁ%m5ﬁ8“%{§ S&k lf@d% LT B A GereiiRider &Rty logical
volpower §aveaoperdtingahotie: daemphethpidysianl ﬁ't@:l’zlgelﬁﬁb@@@ﬁdoﬁdbblﬁdh as a
m%%%&%ﬁ&dré&%gs HSP 8&!%%3 13 alph 3’05'1%% St%fock%g?‘ﬁ%%‘é% Cln a

been verified, the method c n proceed to decision
re%ﬁei@eetedew%aépaweﬂalmmm 1sfiecrberrcd logreratfies Stiatechdrog write

infSIRIAGA HRYiIcLaeGRLdIRY IR ARGIASRES A the (diRCIOSHEe 1 LREREIBOR: the
of FIG, 4 can be employed in whole or in part by the information handling

logleAl wolE OHUPiRPRTETG2VE, TRE SR SRRSO M EREPSRE A #1P30K HMany
corathBertypecidtidfetmatio o ianidlislgrsy steviDeps @é@&rﬁmemmewelkc@ﬁest can be

satps%rtdo Wl%hofit R eg re(? { Fl%w%r'?ﬁd Itlop a?ﬁ”Xésthc? met Odlga rgto a dev1ce For
em od|e In vari ypes Oor enco ed POgIC INClu mg%d’f?ware ?r‘%n
exdyaptinwia the w@th’éwfm@d mitasstirad enamediumefaoraghaenr mhdabdaeaory such
as MEAIHOS00lRY Ca e BPY ORISR NGRS OREARIR LR-ATOMIHGe or VD. The
method can then proceed to decision block 406 and determine if the I/O request can be satisfied
using memory. For example, an I/O request including a “read” request can be received, and the
contents to be read from a logical volume or VD location may exist within a memory or cache.
As such, the memory can be accessed to determine if a read I/O request can be satisfied. In
another embodiment, an /O request can in include a “write” request and an associated memory
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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all, or portions, of the method of FIG. 4. The method begins generally at

block 400 when an UO request for a specific logical volume or VD can be
detected. For example, a physical storage device controller, such as a

RAID controller, receives an I/O request to access a logical volume or VD

that maybe in a reduced operating mode. For example, an 1/0 request

can include a request to read or write information from or to a specific
logicHlaydkaomblveh, 446 bleck@ o2juese coorbzciesfiod thichdoyidatwgltimeporating

coNdRibh R PAWERRAVE @@Hc‘éeﬁ?é\fﬁemgdr%légé&s angablosk 40430 request is

controller associated with the logical volumé or VD can determine if the
Pragessediiias e atidhednritng dhenrirts edtdreblerle dviad mrdeielbpidrcision
bl@ﬁ@ﬂ%@f@ﬁmyﬁiﬁa&?ﬂ@ﬁﬂg%&Qﬁﬁ@eﬁ@ﬁn@éﬂ%&xéﬁé@&@@ﬁ%@“@é #Rthod can

ted , buffer, cache, oro memorys ch asa
PR TR R AL BELPAA 1S B8 B O of THEBElca ol e for e
VQ@regBesT Heor wretinpld, cha timersprocemdbtoudatisionlbloc ko406 @uastor that a logical
voflBRRIDSIl el %%%ﬁgagmo%o%@ggsih%%@wggglemg% {E0h BBAPLRDS and

an 1/0 request including a "read" request can be received, and

410 6ARehRTRY ISt bR smsglenly ofior Rx SPRID foatibatageRTstansthitatus such

as @ TBRIDUTYsQfGAGNGe ApSHLthileNeMOsy RATIDE BEtessed IR ULarRISS the
I{J read I/O re est ca}n b tisfied. nl another embodiment, an 1/0
"B e

ST IERIGE & IR etk AN AR 9oTBEIRSELeRREFAB EQequest to
sudzielazged tolstoee information in association with the write 1/0 request. For
example, a memory or cache associated with a logical volume can be

usedrtp %%M%@@H%R}M {heidagigal ml{m@ﬁgﬁ}mﬁrﬁ gval It%gl%ﬂf%? a delay

h, contents for a write |/O request can be buffered or stored within
““?ﬁép?ﬁ G P HEHE AT Y ﬁﬁ%%&f&&l&g@ Jelrlay ielis-adBricat inadisr an
opaeting malvel giategichb JblahdasiSiondleckcdldtedhanldd yaqiesheambeiiment, the

tisfied Wltho ta rln the o II con of the | storage
mez%v(?ccgnt e mll': oéeb ge%s E)EF‘ gﬁiaz%%%t raﬁ% reqéescl?l S to support a

“Rﬁaaé@éggwg.ﬁ@»@m Tresdors Tirh.ra&hHd covsroiroteds lneiidcl i or VD can
set@Rd-@adR if BEgacisiaNHReck A0, thg Vég&%ﬂu&ah&a&f\%tq@ gai@@@@hnds 30

using an associated memory, the method can proceed to block 408 the

SeQBrGIe DR AT HHERT M BrE A TsicahvRltms of B yradareqisiahehyryal
stof@gitIest deOfoextaBiNe ofitea S YnStRI U e 08 PRREENBAIONEIR® The method can

therr %%gggrt(gq)%ﬁclg pj%%ld a RAID controller can issue a diagnostic command and update a
slot status storing the physical storage device. For example, a “DEVICE OFF” bit can be
defined in the array and an array device element of the SCSI ENCLOSURE SERVICES (SES) -
2 command set standard can be altered for the slot or location the physical storage device is
located in. In one form, the “DEVICE OFF” bit can be altered to allow for I/O requests to be
sent to the slot housing physical storage device. The controller associated with the physical 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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volume may not presently be available to process the I/O request. In one
form, blocks 408 and 410 can be provided within the same block. For
example, a SCSI transport protocol status such as a "BUSY" status can
be reported that includes a "RETRY DELAY" value as a part of the
"BUSY" status to indicate a length of time to delay prior to making a
subsequent I/O request to such logical volume. The method can then
allpro beed do blockh4diCabidyéflthetsUppbitedsbscHird e sionraldeddyhdifEs T
enfQLELYing the request can be set. For example, a delay value sufficient to
alter an operating mode of the logical volume or VD to be accessed can
be set. In one embodiment, the method can be employed by a system
ﬁ:&}: B]é?As?sued to the

that iHEIIREES SESTRsHdpiPEEAETS S pPER'S coRE?

phyiME RO fagtdd Ascstchlta RAdDPecontgaledddrdhe: lpgicakyodume 0ihY Di@Ro an
act?_%ésg Sra @Tlggiep %‘Iﬁ'ra‘eY z;]r-%weE, Ig R\Ade gg{rgglﬁflgg&%t\é lgfmletﬁ%]i')\éxgﬁggéps'torage

con seconds tC.) to a value sufficient to alter a lo

deyisiupae 679D “SHARESIGREINERy eram ad pigei devicss Yo avacsine. The method
caR RRIPPIRIPLIORERAIG IR Processihe JQiaaussl T Ne MethQoL 68 with a

then proceed tg block 412 and a RAID controller can issue a diagnostic

logi G hoAHBCA A (AR e sBedtstS SEsHARY Bty REILtts A58t gisaode, the
mdfiordexanpplesad IDEMICE DR phiteal hendafingd ienthgiap pyyanal brage devices.
array device element of the SCSI ENCLOSURE SERVICES (SES) - 2

compand agbsiandardreanbeialieiad ferdhe sJeter.0calien ey sical.

storage device is located in. In one form, the "DEVICE OFF" bit can be
deyiteratrtts ANGR G DYRHEG TELtEs ths Biethhtas RIS b INBIgsk i Brpdigapference to
thslogagevdaviceor Ve earsealleagsoridied svbhtbadp iy sigRliskadHy@eRAl volume

issue a diagnostic command to update the status, of the physical storage
of ?eﬁvféél.v Iolaarg%let%ep e%oélﬁ’bt%%l ro 8?%35%8%{3 ‘W.%%‘% physical
storage device can issue a diagnostic command, such as a "SEND

DIAGNDS TG pishmerdasR Gl RIBY Roh e\ OB es kY Stey sy depdoes

ba@@&%sﬁ@&iﬁ%ﬂl&?ﬂﬁ%@?ﬁ@ ac&ﬁﬁﬁgla@ %{Q&@@}%@ B@P@@E@c&f@ﬁﬁsmé &@¥thod of
eu ted to,-17 allo r use of the physical drjve located within a ) .
FIG L TEESY O SO S AE S P B HACGLGH HETD Celd o

Fifo bldoksgditnantlaiaotivdten Cdthmanchoanthe tspuef itddiheatjplyigicdling system
opgr}]%é(%ﬁtgogaﬁiﬁg‘? 18 SL NS, OBERUNLMOLSERT & POYIGI AU, MRS 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. 5.

The method begins generally at block 500 when a diagnostic command associated with a
physical storage device is received by a processor operable to alter a power output for one or
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

-18-



active operating mode. For example, a RAID controller associated with the
physical storage device can issue a "START STOP UNIT" command
provide an active power state. The method can then proceed to decision
block 418 and if all physical storage devices associated with a logical
volume or VD for processing the UO request are not in an active operating
mode, the method can proceed to block 412 and proceeds to update the

in pesemMNIPIHHY shealistrat s el kY isdnoeghddivrertofeapdelisiorpperating

staRIOGK AAB s R RE AgseciatesRvaicalstaraga. daYiCeR kS NBRARIVRFF bit
_operating state, the method can proceed to bIocE 420 and a referenceto

Witha folREAP TN FTBTBIE BRI &Sdats PVt DERt DB TR
repifadithededcalovplinpehmiddDsisrayadeditles The method can then proceed
to block 424 and end. . FIG. 5 illustrates a flow diagram of a method of

outptling PRWSY 1O-3IAIBYE, ARVILERLAPSELQR oG RR@RSIAINI AlalUs sired. If

according to a one aspect of the disclosure. The method of FIG, 5 can be
a b SseratietAofee srshpbsenyatsshiomietior’ fandrRG s steiRd drsticator (c.¢.,

LEDgpieligd ihe Ed€oslirditer sysiedit 2 Qo listiaied dn selemd doE aneath@iid¥ e indicate
informatioréhan ling s s&em aperable, to %m |Oé/ all, or. ortionsT(ﬂ‘, the
dlier i :

f
tha?noé]t od ot EfEY %5 Ry e Thadtod AR BET SRR i ats acthod can
thetypes astldn bt Mogied netutiitvgrsoftivewernfiontisy @ thar dwarxenorotiere been

altdRIN SO gjg&ﬁ?lé%@ﬂ@g%@ﬁé%ﬂ%@ PAERJRATDIG AN ARG e

any combination thereof, operable to provide all, or portions, of the
physisths@BeEieisesTHS ﬁ%’@hé&h@&iﬁ%%&rfmwt%@wsmmﬁp&e bits have
beéﬂ%ﬁﬂ‘éﬂfﬁl&@fﬂé@&[&d@&&ﬁﬁlﬂi%ﬁ})mt%, physisahs E@@ﬁ%?%ﬁﬂ%ﬂ?}itions are equal.
receiv a processqr operable to alter a power output for one or more
Pl ST AMB L B PR LGRS, e et IO e g & edeed
- podenites apnlbtheoperbblpigdsociatcdnaithdan S€ Ghenolobete groedssingan
op RIS BES madyls Reerable o RIRRSSS CAMMBNAS ATl LRSI,

outpdt to one or more assoclated storage devices. In one form, a
adqiyinm@ e EopHRBRP BahRY retaiceditahe digcthenddbeoneimdrasrempieed to
bldk Providessiatus information for one or more physical devices coupled to

a SCSI enclosure. At decision block 502, the method can determine if

one Qr OIS ol oL other, | e%'k%%“%rlé?kp%‘?éﬁi g20 118,10 asseciation Wi o\ equal, the

upda‘%mg a status O?é. P ysmaf storage eV|ce.nll—lor exame)e, an opera?lné
meshafusp P gsiegsicad stisiemel entivil andoéeigpaateti b atteriber aflitghstetoas
tra@éi@gl\glgggggtgr"tﬁgn the number of low-to-high transitions. For example, if the number of
zero-to-one transitions is greater, the method can proceed to block 516 and a reduction in power
supply output can be provided. For example, the output can be reduced by a factor of the
difference in the number of zero-to-one transitions (e.g., reduced by 2X, 3X, 4X, etc, times the
power usage of a drive.). The method can then proceed to block 514 and end. If at decision
block 510, the number of zero-to-one transitions is not greater 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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within a diagnostic command to provide a status for an array device
element operable to represent slots for coupling physical storage devices.
If a bit has not been altered, the method proceeds to block 500 and
repeats as desired. If a bit has been altered, the method can proceed to
block 504 and an associated indicator (e.g., LED) within the enclosure for
a physical drive in a power save mode can be updated to indicate that

one éitheogh phlysidaivstaragdadevide sngmsiededud pdweartsgeratital above, those
skfitedGn T}{%eamm%ja&ff’y“aﬁBFé&Q{Q&%?%HﬁM&%%%%%Q%Q {Re HRMp1ary

many bits within the command have beén altered. For example, the

erediAssicEEnhBEP Al AeRatin s therrs TheraprelerT Her Rt Sy aplagercai the
en&t@da@&tde)\ﬂﬁ@q)r&srﬁtmmwubéoo&&&aaﬂg@ methor dedenoanes Hronuttided to be

._hit n altere ro eeds t eCISIOI‘l 506, a .

inISP NI OEBR GR AT LR Loy SR e s TP e

folphysigalstoragetidedides thethaykiboentateredshomeantetdiced cpoevelne structures

aoSiAIR SRS J05 oML ARORlEAL SLANRARNIES ALARNE RERMenss, but also
altered from an operatifg state to a reduced power State, the number of

eqHARSHIGHETHESP be equal. As such, additional changes to output power
may not need to be altered and the method can proceed to block 514 and
end. In one embodiment, if at decision block 508. the number of
transitions are not equal, the method can proceeds to decision block 510
and determines if the number of high-to-low transitions are greater than
the number of low-to-high transitions. For example, if the number of
zero-to-one transitions is greater, the method can proceed to block 516
and a reduction in power supply output can he provided. For example, the
output can be reduced by a factor of the difference in the number of
zero-to-one transitions (e.g., reduced by 2X, 3X, 4X, etc, times the power
usage of a drive.). The method can then proceed to block 514 and end. If
at decision block 510, the number of zero-to-one transitions is not greater
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. -19
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Although only a few exemplary embodiments have been described in
detail above, those skilled in the art will readily appreciate that many
modifications are possible in the exemplary embodiments without
materially departing from the novel teachings and advantages of the MCSLLP
embodiments of the present disclosure. Accordingly, all such
modifications are intended to be included within the scope of the

wenboging isnakiyggeresent disclosure as defined in the following claims.
In the claims, means-plus-function clauses are intended to cover the
structures described herein as performing the recited function and not

L. ohlpetod eirdi g valerrstibastiso fegtivate desiracuresisi®d MCSLLLP
WHATE G AMER: 18 a1 Anetbod af Alteiina-an onsrating state of a

storerlq(];e device comprising: detecting a request to access a first logical

volufhE B8N Hhah ASPosiRRR e Arittgeir Wss (R ks SHbiogist ratefavice to

the fidstelagidag vdikkerageienunisgjbilg siesage: SeViBE iSQRBeIABNcal volume:
ssociated with a second logical volume; and altering an operating state

of the storage device in response to detecting the request and

detemténirapthepessogi stitnofith sheageconidogicabvadameleRclitgthe request and

defBetadah ML T HER GRMRTRING SEIETINRIRY the storage device is

not associated with a second logical volume; and altering the operating
5 sf%te(a n?&é?g sftg{algleld’le‘}n?‘e In response to not receiving the request to

actess the first 18gical VOlumE B EM e interval, 3. The method of claim 2,

furthésteompnisihg sthetgetingith & requestciuhilevtite sterané Idgividerisuimeg and
redugedoPaialipgaiaie: ADY: Allaunghg reduced gperating slate, of ih
storage deg/ice t% ser%élce the_request.g 4. t:I'Ee rlnerﬁ'ﬁ%%ng?% é%orﬁric?drlt et?le request
comprising® ociSfERmibRTY §F pticad yobseearehtisérgoad without altering the
operating state of the storage device; and

3. The method of claim 2, further comprising:

detecting the request while the storage device is in a reduced operating state; and

altering the reduced operating state of the storage device to service the request.

4. The method of claim 1, further comprising:

determining if the request can be serviced without altering the operating state of the

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;

21-



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; MCSLLP
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; -21 MCSLLP determining an availability of

the decomihstprageaebitey tof frosessitroregeidstiosing@degyitad weojugsiaising a

manager (E\él\@i @ng%g%m@p@f ,tgﬁg state of the second storage

device by communicating a command from the LVM to a controller
opefABIVEGUsIRE tdthEdeebiig Menad slofagrdcy e PHETHEIMBIEBIE gipmumand

further conppiistRg 1 dateeting auplwaiheabsiemge deayicesayalalirde dbeice.
first logical volume; and altering an operating state of a second storage

7 Xi&‘%t%a%%o I%EI{EMh%trocrgIgﬁrt%%\gpes in response to the request. 8.

" The metho m 7, wherein the altering of an operating state includes
incréasia powektnafsintetdevisesidiidedgdheduivdaa s sydvse: wnd
detegting @l fp:reamesto e eihaskafdaimelo mnes i e Altes gk Ak vices in
an operating state includes decreasing a power output to the second
storage deVRRTHOSBB AL detecting an 1/0 request. 10. The method of
claim 1, further comprising: determining a second operating state of the

8. ddeanihedidatlvsiumeheint iecrisgaae bpeeatrigriateointladstommgensing a power

oufEMGEHINLLSRO IR IR daIREMINng e seaenRdiAPsiaingsiate of the
second logical volume. 11. The method of claim 1, further comprising:

9. %geﬁgﬁg&%? 51%%‘{" N %yeﬁet}llg %t gr\{v%e (gcfs afanvgg%%%';la'gtlsqgtes }?éﬁidei% decrez%ﬁing a power
communicating a s atus of the's orag evice 10 a requestor,; altering tne
outpuive tixasrswdetatisg dteie to wpaotivéosistreitingpste regudst.
10. The method of claim 1, further comprising;:
determining a second operating state of the second logical volume; and

altering the operating state of the storage device in response to determining the second

operating state of the second logical 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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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.-22MCSLLP 13. A MCSLLP
processing module comprising: an interface operable to detect a request
t6.adcpssesfirst togicdd volupnsioperably associated with a plurality of

storage, AgyIgeR S PIMRINRLNAIAR IPH R A0ArARY BERAFIRH Wperably
plural logical volumes; and a controller operable to initiate altering an
operating statgsasfiates firshla gica ipleindeormsd devisssodiatelymisy stoptajage

device in fesp&@%@eg%ﬁ‘afae&ms%msﬁ:ﬂ%ﬁ ALinte@lersin the

interface is further operable’to determine if the first storage device is '
operabhrarsobpitepcvibieAosibre fbigidag vol0nseatng sHaURraf [gitat logical

volume. 14. Tt@&ﬁ%@ﬁﬁﬁ&ﬁ%@@&&!@a%@{&é% Mf@%nﬁ%@p&%eg&a @Brecting the
atio

access to a memory operable to store information during a reduce
operating statel8ethevirststaieyaldevice; and the interface operable to

output {1 Jtared MRrMaliATEURNG R HEHCEG ARBIAING SR §rage device is
service the request. 15. The processing module of claim 13, further

comprising: adiFalyGsisGiacdyeiing fearddegise splumegadibe first logical
processor opeahlgdo control output power operable to be coupled to the
plurality of storage devices; and wherein the SCSI enclosure processor is
further operable to determine a number of active storage devices and

inactive sieraamaenicrRsd 0 TERRANSE farther comprising:
an access to a memory operable to store information during a reduced operating
state of the first storage device; and
the interface operable to output the stored information during the reduced

operating state to service the request.

15. The processing module of claim 13, further comprising:

a small computer system interface (SCSI) enclosure processor operable to
control output power operable to be coupled to the plurality of storage
devices; and

wherein the SCSI enclosure processor is further operable to determine a number
of active storage devices and inactive storage devices in 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.
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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 MCSLLP
module of claim 13, further comprising redundant array of independent
disks (RAID) controller. -23 MCSLLP 18. The processing module of claim
13, further comprising a logical volume manager (LVM). 19. An
irfforfibationchssioljmgosysterhcdaimpidsingtharcontrpt sing peiadite tuditer amnager
@@@gng state of a plurality of storage devices; and a logical volume

anager operably coupled to the controller, the logical volume manager
operable to: -24 MCSLLP detect an 1/O request to access information

B?f%hi%%ﬁ&?féﬁ%ﬁﬁﬁlﬁﬁf}s%é&?%}ﬂwawgme operably associated with

the plurality of storage devices over an access period; determine if a first
storage gevitaler arerphieditplist st rpgeativyiviateisl apbisBily fsteragedlevices;
with a second,|ggical volume and the first logical volume; determine an
operating state of a second storage device of the plurality of storage

deviced %;wgbwwﬁ%m@@%@ﬁ%@é@@ﬁ%@ db¢ @6&%8%@@3@%@% volume
logical volumey, ang dnitiate pedieing the operating state of the plurality of
storage devices when the 1/O request is not detected within the access

period. 20. The information handling system of claim 19, further

comprising:

-24-



a storage device enclosure processor operable to receive an input

identifying an operating status of each of the plurality of storage devices;

and a power output interface operably coupled to the storage device MCSLLP
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. -25
detect an I/O request to access information stored in association with a

first logical volume operably associated with the plurality of storage devices over
an access period;

determine if a first storage device of the plurality of storage devices is
operably associated with a second logical volume and the first logical volume;

determine an operating state of a second storage device of the plurality of
storage devices operably associated with the second logical volume and the first
logical volume; and

initiate reducing the operating state of the plurality of storage devices

when the I/O request is not detected within the access period.

20. The information handling system of claim 19, further comprising:
a storage device enclosure processor operable to receive an input identifying an operating
status of each of the plurality of storage devices; and
a power output interface 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.

5.



