DESCRI BI NG AND QUERYI NG DI SCRETE REA ONS OF FLASH
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of ten conposed of, or can optionally be configured

wi th, discrete physical regions each having different

characteristics. The characteristics include different

bl ock, page, and sector sizes, unique read/wite/erase

performance attributes, and the ability to read-only,

read/ wite, or wite-once, for exanple. [0002]
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of each flash region and its properties. The file system may then be optimized to more

efficiently utilize the flash component. These optimizations may lead to increased
component longevity and better read/write performance. '

[0004] An internal API (application program interface) in the flash media driver
provides low-level flash properties to a flash abstraction layer. A flash driver interface,
such as an I/O (input/output) control code, is exposed by the flash driver and provides flash
and driver properties. This I/O control code can be used by the file system and other
applications.

[0005] This Summary is provided to introduce a selection of concepts in a
simplified form that are further described below in the Detailed Description. This
Summary is not intended to identify key features or essential features of the claimed subject

matter, nor is it intended to be used to limit the scope of the claimed subject matter.



matter, nor is it intended to be used to limt the

scope of the clained subject nmatter. BRI EF DESCRI PTI ON
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an exanple flash querying system [0007] Figure 2 is a

fl ow di agram of an exanpl e net hod of querying flash.

[0008] Figure 3 is a diagramof an exanple file system

| ayout. [0009] Figure 4 is a block diagram of an

exanpl e conputing environnent in which exanple
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driver 15 can be used by file systems and other applications to determine more detailed
attributes and properties, such as region geometry, that describe the underlying flash
component 10. This allows a file system 40, for example, to be made aware of each flash
region and its properties. The file system may then be optimized to more efficiently utilize
the flash component 10. These optimizations may lead to increased component longevity
and better read/write performance. As used herein, a flash driver refers to a component,
such as a software component, which manages the flash and exposes the flash to the upper
layers (e.g., partition drivers, file systems, etc.). A flash driver interface may be an APl

that is exposed by the flash driver to the upper layers.



the flash conponent 10. These optim zati ons may | ead

to increased conponent |ongevity and better read/wite
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a conmponent, such as a software conponent, which

manages the flash and exposes the flash to the upper

| ayers (e.g., partition drivers, file systens, etc.).

A flash driver interface may be an APl that is exposed

by the flash driver to the upper |ayers.[0013] Wth
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fhelfée system into the correspondm g phys1cal sector addresses on the media. A compactor
may be responsible for recycling DIRTY sectors into FREE sectors. The compactor
desirably analyz'es an entire FLASH block to determine which sectors are DIRTY and can
be recycled. Any sectors in a block that are not DIRTY are re-mapped to another portion
of the media.

[0017] An example flash media driver is a pluggable component responsible for

performing the actual I/O to the flash device. Desirably, flash media drivers contain the

device-specific code used for read/write/erase of the flash memory device.
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system uses | ogical sectors that are then mapped to
arbitrary physical sectors on the nedia. As a result,

wo b@7fikesh abstraction | ayer desirably transl ap@sUs1ve7/004723
| ogi cal sector addresses fromthe file systeminto the
correspondi ng physical sector addresses on the nedia.

A conpactor may be responsible for recycling D RTY
sectors into FREE sectors. The conpactor desirably

anal yzes an entire FLASH bl ock to determ ne which
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§Q§ 5 M ﬁasg me gr)i(\%lr (r)niaty retrieve low-level properties from the driver
configuration via the system registry. The flash media driver provides the retrieved low-
level 'properties to the flash abstraction layer at step 220. The flash abstraction layer
retrieves high-level properties from the driver configuration via the system registry at step
230. The properties, both low-level and high-level, are provided to the file system at step
240.

[0023] The flash media driver API provides general low-level details about the
flash component. This API may describe the geometry of the flash component as well as
any reserved portions of the component. For example, there are four information levels for

the API that can be provided by the flash media driver: basic flash information, flash region
-4 -



the existing properties of the flash conponents 10.
Alternately, a user nmay create a flash nedia driver 20
whyooadzi3ng support for the flash nmedia driver PCHRUS100TI604723

to the user's driver, for exanple. The flash
abstraction | ayer 30 uses the functions and properties
of the flash nedia driver 20. [0022] Figure 2 is a

fl ow di agram of an exanpl e nmethod of querying flash.
At step 200, a flash nedia driver retrieves Iom#leve
properties froma flash conponent. At ste 210,
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exa re are four I nformation
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prB&as: 1§thit; V;ﬁlrysxcgaa%ki Qoén&ﬁ%@oxh&ﬁyp HE@H&E‘ ef 4B and spare bytes per

regi onstandard i nformation, fl reg| on performance
seRPH AT BRIe- and f1 ash reserve st andard i nformation.

Thi s feoiqyr rm&shqeg.bs p@mmarﬁeamffdraﬁhb:heesﬁéaa@hnam&waraefay of
itself. It ontenpla?_ledt at t eAP n@/ N
Sé%%‘ﬁe&e‘a"%r BlonERSN ARSSHIBINg; Pﬁ’F YRHEET 6 f?cé?féﬁ"gs gEthe region,

sfrueﬂ T feedmnbuagh@nd wiitefteowihpers cabaing e, red DA tirBersind write setup
i_nf o%matl on desirably includes general

rﬂ?o hef"8F about the flash component, such as flash
t ype: [008NID EiashNéR;rvmmLfaacbhlfmmatxduD;lessehslyéaﬂlclmdm‘lae mtray of
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geonetry; data bytes per sector; and spare bytes
@@Etpgﬁ,locqt@ps e&(g,fﬁp@ple some information may be hard-coded in the ﬂash media

driver code, some may be read from the system registry, and some may be retrieved
directly from the flash component via a common flash interface (CFI) or other means.
Flash components without discrete regions may report one region spanning the entire flash
components.

[0029] The flash abstraction layer will desirably combine its own information
with the information provided by the flash media driver to form a rich set of flash
properties exposed via an interface, such as via an I/O control code. There are four
information levels for this API that can be provided by the flash media driver: standard
information, region standard information, region performance information, and reserve
standard information. The API can be extended to support additional information levels as

requirements and preferences change. This information is similar to the information at the
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[0026] Flash regi on performance information desirably

i ncl udes an array of structures, one per flash region,
we@2aomh/1esscri bi ng performance characteristics oOPCT/H82007/004723

region, such as read throughput; wite throughput;

erase tinme; read setup tine; and wite setup tinme, for

exanple. [0027] Flash reserve standard i nformation
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[0035] Regarding file system utilization, with the rich information provided by
the flash driver, it is possible for a file system to better utilize the flash component for
higher performance and longer component longevity. For example, a flash component may
be configured with two block sizes: the first portion of the component is configured less
densely as SLC flash (sectors 0 through N), and the remainder of the flash is configured as
denser MLC flash (sectors N+1 through M). MLC and SLC are two categories of currently
available flash.

[0036] An example f‘rle system layout is shown in Figure 3. The file system
layout 300 comprises two regions: a region 320 containing a file allocation table 325 and a
region 340 containing file and directory data 345. The region 320 may have a density of 32
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regions, a single structure may be used to descri be
the entire device. Information here includes

w@e@perwpes of this region (read-only, read/ wPCEDUS2007/004723
wite-once, XIP, atomc wite); features supported by
this region (sector delete, secure w pe, cache flush);
sector and bl ock size; total sector count; and spare
bl ock count, for exanple. [0032] Region perfornance
infornation desi rably includes perfornance

abrlr s.of a disti re thin stora .
aoreer vl o s sytle it Pltst G0 FBat el brfraiedre dihisapsion 340
me;ghamsa, demsisy ofjb4esestorsyet bloek,fayexaenpls @add havedemeditfaead / write
&Q d% ﬁrre device. Information may include preferred
read transfer size (nunber of sectors); preferred
wr i t (003 ANsBlcks? weN (imteifide alhfcatscsctables’!)ZS armmbller thas flerblocks

S r%owrlrrth@ﬁ; ragra%rrsrto{ya&a&[wgggja gtN"Ra\Iel a%qg?ﬁ’\f(lﬁ B M. Ttis

setup t Reserve s
fasﬁemormsedfpr@esmplaba ymaliee blspdleshanraflmgmablpdn saBasidesirable to put
&tz faV ﬁg gys&rr]n %fadg ﬂ@ lefy in‘fc?thtereﬁltall&sbl cks. This makes the
| naCCGSSI e via st and wite oper a? 1 ons,

e &stehane of the reserved region; |location and size
of t onsas esu&phnr&grnge ﬂaérne*orrf%aerr\sﬁ %shﬁgrn%a%m%&ré L8 and

for l e. [0034] Support

ce),
‘rls‘reftrr‘r@1 OrTansh ffrthe SECIPRHiRBOT e lsnr rhafswg@e\ﬂ@ee@e for
RegheARY adRskU ﬂ@ﬁrstr&ﬁasbﬁetﬁﬂalfui‘ rTHEERE 8y stdra hﬁ\y@h&lfs‘é ato store its

| fl ‘
P hacar s FI o e SRR 16 R b shetting file and
ireepey tlamSMS Eﬁ) ﬂﬁ?&mﬂe@g NILO @oftlolrjre)g SMSH. G{]hrﬂ?xdm;ﬂatay@rﬁ Jleverages
1 N n | de t he
W il P Serfdeflinl QR 8 REP 00y dedsiieptse i g the density of
MLIA flash to Rerd ina@rﬂamﬁ)piwnemmfzanor’rsr gmaras perifig theancaligodry
LRRIE inGRBOL Hhid AN dipr SR RYIRIE, @ T1ash

nponent may gure k sizes: the
frrst portron of the conponent is configured |ess

) §4 ctors O through N), and the
remal n er 0 g%#éﬁs configured as denser M.C

f | ashl0p3¥ct ngr%qhow B0 agIMMNYry cimButinglerSlirGnanent inwdiich example
SR RGAEME Sn@hspebts hﬁ?tbk Ym@l\éﬁ‘l‘eht@@l €hd L@ﬁ&tlﬂ%@?&@% eﬁ‘%r]onment 100 is

% nple file system |l ayout Is shown In
MY ens ATt PhY Btiebissomenting srybenmers and ds Qﬂﬁsﬂtelaieﬂé@jﬁltﬁgw any

ﬁﬂﬁatﬁﬁmsab Mo ¥ope dfidse oﬁfuh@tﬁ‘cﬁhlr@rﬂ Neihbeshdaf BOEoAputin ]
e

ion 3 ontaining file and directory data 345.
Vﬁ%ﬁ‘e&%‘z‘g’oﬁw DRI eGSR EEA)Y GPPoRIeRy B reauiEmep) laking to any
ér@rorena)rhfpiaepn aficbniymmenta ilhisgited artle bxeiplug dpertias BRAFRment 100.

The rl%gh@‘n 1%49. . .
umerous other general purpose or special purpose computing system

environments or configurations may be used. Examples of well known computing systems,
environments, and/or configurations that may be suitable for use include, but are not
limited to, pérsonal computers, server computers, hand-held or laptop devices,
multiprocessor systems, microprocessor-based systems, set top boxes, programmable
consumer electronics, network PCs, minicomputers, mainframe computers, embedded
systems, distributed computing environments that include any of the above systems or
devices, and the like.

[0041] Computer-executable instructions, such as program modules, being

executed by a computer may be used. Generally, program modules include routines,
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may have a density of 64 sectors per block, for
exanpl e, and have a nediumread / wite perfornmance.

WO 0®3/720398l ocks 0 to Nin the file allocation PehUS2082604723
are smaller than the blocks N+l to Min the file and
directory data 345. So 0 to N have |l ess data than N+l
to M It is faster to erase (for exanple) a smaller
bl ock than a larger block, so it is desirable to put
data that the file systemreads and wites frequently
into the smaller blocks. This makes the systemfaster.

POEIEYS: WUBHS: SAMERATHSH SR IsHeruEd RIS HisF BETIM PaleHitrdashs or

PhRbh&dt paitRalar absm& @vaadtyEésgb@‘me QMPURGE eh@ForinlttsThdy be used
in thlg r.egi on deslr%ble f.or

rtion of th
?’ i P pgtfg AL BAgssing dpdessdatare pedihppeh a
sgtﬁmemibﬁams alatmsle of athsﬁ dmetrartss::sfsiroﬁ Glivrh y reg dgaibackd crc])mputing
e allocat 5 in
S EpRene SRt oRR s adt Sy rate s 1oRREA P Fosf gk 15 Femore
ddnipyderrstarage wédih lirmddrding memommpgeeddep&ut | ever ages

acces P SIRE Ty Beudipt Ponb By S Pmch RS d
pwpeseceimputiay Hevicoipttherformtdf @ rsmpstac hl GsCernperienty of kkemputer 110

5199§nc‘mdreeﬁ&t%“é’ n&AiHLifAAL 5, n%?éégsn%ﬁtp Py, ta's%{eWerﬁJ) QBO and a

I nprove for mance. ary uti'ng” Arrange
poFEObu 2@&!‘]@ cQuURlRB YRy ionp sysiampomapaners iptleding the system memory to
%wré&wamt o oMiLE i,sm%é@mglﬁ..tqab %ﬂ@ﬁ%&@%nﬂﬁ@ﬁ%@ processing

% | enent ed. he conp utin (? Sy stem envi ronnent
£0 Sih g 95&‘0%?@?%&%%1 it Gyreac BB T Ser G SV Figm bus 121 may be

eV IO RSTRINY pedut buS sthgdturtNinENERE alrlerbigBRAS br ﬂlﬁﬁlory controller, a
[ it use or_functional

a cope O
RETRE) bEh ot 8l RRLO B RRrrt e SRRy GopEs. By way of
’ emm@raeﬂ adt xaithtion, aghamhitdapes denay Iadustrg Gtinderiechitecture

Flﬁlﬁg g/lhcta) éﬂy n leéc)%éﬁ% r%blbggtﬁn#an&ﬁagge@i%} bus, Video
E&@trorﬁl@s)%]lddkummsowuom BEES A)dnent dbs, pod Pesphepal Gpgwinert

r
Con@?f@%ﬁ@@%&ﬁﬂlsg %ﬁ&ﬁﬁ;@%@é@gﬂ%[}@ 'I?ne V\%thm bus 121 may also be
Heplpuentad asy peiahto- p@ntwonmmemtssvltchma/f@mce onthe gldwmcmgshe

thahuiRYideAtet abl e for use include, but are not
limted to, personal conputers, server conputers,

hand- H9A3] ofompptes 1 Qwically inciudrs ¢ peristr eEenmpyertreadsble media,
WoRipHRF %ﬂﬁﬁ@ hreBRASAH be ¥} HMlable flediddRalkAX B8 accessed by computer 110

gndO %clugggaboth volatile and nonvolatile media, removable and non-removable media. By
way of example, and not limitation, computer readable media may comprise computer
storage media and communication media. Computer storage media includes both volatile
and nonvolatile, removable and non-removable media implemented in any method or
technology for storage of information such as computer readable instructions, data
structures, program modules or other data. Computer storage media includes, but is not
limited to, RAM, ROM, EEPROM, flash memory or other memory technology, CDROM,
digital versatile disks (DVD) or other optical disk storage, magnetic cassettes, magnetic
tape, magnetic disk storage or other magnetic storage devices, or any other medium which
can be used to store the desired information and which can accessed by computer 110.
Communication media typically embodies computer readable instructions, data structures,
program modules or other data in a modulated data signal such as a carrier wave or other
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consuner el ectronics, network PCs, m niconputers,

mai nf rane conputers, enbedded systens, distributed
w@eowpatidng envi ronnents that include any of thRCHDS2007/004723

systens or devices, and the |ike. [0041]

Conput er - execut abl e i nstructions, such as program

nodul es, being executed by a conputer may be used.

General |y, program nodul es include routines, prograrns,

obj ects, conmponents, data structures, etc. that

e Er a1y bR By Hrotan dcset g Th fem “moduiaed

d/3igiNmeis amgnab&natmdmu\/eemeretcasds&hmaemrcfs e¢troe dhdiged in such
renot e ces deV|ce ed t

a manner ag tro encodse mﬁ)trmatl?(n th réal %dya\{v ay ?rk %{(ﬁgm eg gp%ﬁot%mltatlon,

communi‘cations ne
gpptinwmgation naedi lsclndd:suitneecﬂ mcﬂrp sichrag agviedmenwmaktor direct-wired

RASRH ag.ta%!re@éss andi08 et Qc%ha,cﬁﬁié &g,alea%a %915; QiR media.

renote con‘put er st
Gembingtians of agpeofdbe albavs. sh{noa)al@@p bwmwdpéﬁmhenfd)e smpe of computer

l%&gm&gnéhaan exenplary systemincludes a genera
pur pose co ting device in the formof a conputer

110. [B84Mon tsgstem eInpUtIEP inclslepagmpyien sierege madiad the form of

VUMtilé hkt/brGfbnt Satid rﬁ’én%?%ﬁrém ré'eﬂi' dnlylA@mofy RGUSTS Wa“dom
130, and a.i%sten1bus 12 coupl es _vari ous sy

ste
%B?Fﬁa?%?ﬂf& RAM ddEng besie "Wg?‘gﬁqtrﬁéﬁﬁ‘?’)) 38 BIGR contammg g the basic
PUHLR SKdt REIpUB transkGnfolMetidH Butessni Jldndhid Mtﬂ@Qom&Mter 110, such as

o IR I NTE A AN e
Eyslammbdifeslthdt af@immedianly aotessibleas ahd/bypesendll bbg operated on by
T S NN R IR A p———
Syuigmolf3 4aapm:pate:myprogramﬂ 4 3 §ratler peogram mnduBy 19@yandfprogram data 137.
exanﬁg&ﬁ] eq:?)t‘npé emlﬁém(??%rso ?M:%heao lg:el?l xﬁ lIjniebnon-removable

i ncl 'ndust and chltecture
valatHe/n@ivalatidd cqmmmrtsmagmeecnm wensf emmc] oulg, FiSdre 4 illustrates

e(@résé‘gsk RKSe 1% ﬁlﬁpregél é}er 3 ites {; ﬂ% ?Jngoi/aéﬁslq&‘lvgaltl?er}nagnetlc

| ocal e ra
'I‘Fﬂ‘%'rac‘é?ﬁﬁ’éﬁf d'@berlye b@lsthehnegdf fmmwa@s we 2 meélebug)volatlle

rhBgheSY 8isR M5B UHid ha bptidy dakIGvOes4 HRI I%Q@snffr&g o@%vri@es to a removable,
-t 0- Olnt ConneCtlon SWtC|n8‘§ar|C t he

'P‘?"IY%M“'&P(Q igpl ik 108nnghies ACPHRONES & °Pfleﬁ4fﬁdl@6??li!ﬁit er

rk&ﬂvimﬂh@rakén)b\daﬁﬁl Uilgse Aol Uorﬂﬁut&%?ﬂwé&hedlﬁ akabAbe used in
readabl e nedi.a.can be anﬁﬁ?valla | e

e 1 P a6 6 AL LG Pk i nppagnetc ape
dasseite] dlastomtinomodasds, Higitalngdraanle\udisksf digieal Vedkodape, solid state RAM,

JO%%%%%S]\E ggd Hm%qi_k%.e'{]l?evl%% gislggnq\i/ea 14lB|¥ typically connected to the system
bus 121 through a non-removable memory interface such as interface 140, and magnetic '
disk drive 151 and optical disk drive’155 are typiéal]y connected to the system bus 121 by a
removable memory interface, such as interface 150.

[0046] The drives and their associated computer storage media discussed above
and illustrated in Figure 4, provide storage of computer readable instructions, data
structures, program modules and other data for the computer 110. In Figure 4, for example,
hard disk drive 141 is illustrated as storing operating system 144, application programs
145, other program modules 146, and program data 147. Note that these components can
either be the same as or different from operating system 134, application programs 135,
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way of exanple, and not limtation, conputer readable
medi a may conprise conputer storage nedia and

weewmzideat i on medi a. Conput er storage nedi a i PCT/US®97/004723
both vol atil e and nonvol atil e, renobvable and
non-renovabl e nedia i npl enented in any nmethod or
technol ogy for storage of information such as conputer
readabl e i nstructions, data structures, ' program
nodul es or other data. Conputer storage nedia
includes, but is not limted tQ RQM
othes pFpereTrBIofulss 13,1986 PFRZFHR 93%% r%ﬂ’ﬁ‘csfgtwg S@ESF@\h application
pibgthtah 43 &kteR bidgPardl inbkigles PYD)and propdhe Bat@ n47 el givbinsdifferent
stora netic cassettfes, netic e, Jmg
T e Bt gh o ATHIBECINGY B Lo OB BE J pock ey rter
Rhihednds Bl tARNMatiehintathekOmpaRE20 ﬂlr@lghnﬁ?pdt kevidessiutieas a keyboard

i nformation and ich can ac nput
SRR ELOE SRR L O OB o B Bt AU BB O fouch pad
omadiaphiielizsd (nucihowms magiaﬁcaucﬁetar mzkaphess, jEystgh, aame pad, satellite

cgq'xd gclzac%g?rr Iore tr?ne \}\lg(\i/ e (at):tFeaa Idhnotf??r 1répu dQJ ?e% agea %ﬁenséogﬂé‘ét%ﬁ%ﬁ‘e
pm@alsudgsmamgo thmlxghratamlolnpvdeme:iecrwl 6@dlktas coppledite the system bus, but

ngpgél&g&s& 8ihst G2ace MRABR sBudhRY aslucﬁ 5@4 pdiaiTe] PR, @e port

aracter| Stl CsS set or C ange in such
qrertméversad sqr@l eyrcBIBB)| Afneaniter { ot cﬁhqrmaoes?fglmiay dgyi Wlso

Q&R the sy@f&% BRt12h vl dpdiiPhice, er&' ¥add iR B . In addition
includes wired media such as a W red network

or
tgithe@eniigry UNRWRTR BYY ialsA, Inclvre GtherPrrlierahoytrat deiigps gych as
QL3S 187 andprintdn fl D& VR cIRREy BE BSnetied Er6iSth diBflitRut peripheral
i nations of any of the above should al so be
infrEtegRib?P-wi t hi n the scope of conputer readabl e media.

[ 0044jo0dhe Ishesdoarﬁufaermo )ha&%eﬂamh GRSV @ REPHIVEONIALNATE logical
medi a.in the vol atil e and/ or non oIatlle

PP e FEB TR SO TBHEFy e © EHEPH 8 he romote
@cﬁﬁ;ﬂﬁér 1130 mﬁuy)be(a%woni%mpﬁtdﬁ,a&seevdr rxotife at rmm/o:km empeer device
o o%hé dn ne wo f(“nrc])hen %nt he mt%l?lgingchgcf%u%{aa\f?ﬁ;mg} the %le?ne‘r%

Y ARG R N SR on’be ren
de:socnbmabhva@laﬂup tnthespmputen pl 0, aBhaughioobl 4 pempor Sé@agmdewce 181

R¥edi? ﬁlusﬁ?% gyr 4RI Al lo\éxcﬁpéﬁn%& ndlal A8l ﬂ@ure 4 include a local

program nodu at arelrmelaeyacce33|
ame heivops d<Eh 179 #pdiariyide prep aceerlo AWBN) g .y ﬂaﬁ@la@nmlude other

A&&or@ysmxﬁea»tor@mg RRYifonn@dhes 30 EothBhpiadd iR dffides HHi&prse-wide
illustrates operati ng syst em 134, application prograns

qegmputgeBYorks: dyfFansisApe et and program data 137.
[ 0045j00d8E voeR uERS in LXOANRYtvarisiAg Elﬁm}dﬁ%nf)&lﬁﬁfomputer 1 10 is

SRRl RO BIPKABLE ) Bl Al SOy Sl Bl G0 COABY LS in o

WAN sittvadrieiag environment, the computer 110 typically includes a modem 172 or other

means for establishing communications over the WAN 173, such as the Internet. The
modem 172, which may be internal or external, may be connected to the system bus 121
via the user input interface 160, or other appropriate mechanism. In a networked
environment, program modules depicted relative to the computer 110, or portions thereof,
may be stored in the remote memory storage device. By way of example, and not
limitation, Figure 4 illustrates temote application programs 185 as residing on memory
device 181. It will be appreciated that the network connections shown are exemplary and
other means of establishing a communications link between the computers may be used.
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a hard disk drive 140 that reads fromor wites to
non-renovabl e, nonvol atile magnetic nedia, a nmagnetic
waele®k/1eiBpye 151 that reads fromor wites to aPCT/US2007/004723
renmovabl e, nonvol atile magnetic di sk 152, and an
optical disk drive 155 that reads fromor wites to a
renovabl e, nonvol atile optical disk 156, such as a CD
ROM or other optical nedia. Qher
renovabl e/ non-renovabl e, vol atil e/ nonvol atile conputer
stora nmedi a that cap, be used in the exe
oper 4394?@ Mg rftbeRan g%‘aﬁen é‘F%“HS‘inR’I Ipgpgesnegific t
simghedl If@atﬁrg@aqdlﬁsmﬁddbﬁolgufak g&a ifie wseyurczafmd tﬁhtgmet F&r\a}lea matter
e di sks tal video,t
AFPRGIRE pEPoRR 1SR ' Rt R R Pt Fa i Ferbreypy s
describegiabadd. )Rathm,rthe sediftedfedthes ayd dasnidusbetizbotdiare dighloaed as
r.face such as interface 140,
B'%and optical disk drive 155
are typlcally connected to the system bus 121 by a
renovabl e nenory interface, such as interface \50.
[0046] The drives and their associated computer
storage nedi a di scussed above and illustrated in
Figure 4, provide storage of conputer readable
i nstructions, data structures, program nodul es and
other data for the conputer 110. In Figure 4, for
exanpl e, hard disk drive 141 is illustrated as storing
operating system 144, application progranms 145, other
program nodul es 146, and program data 147. Note that
t hese conponents can either be the sane as or
different fromoperating system 134, application
prograns 135, ot her program nodul es 136, and program
data 137. Qperating system 144, application prograns
145, ot her program nodul es 146, and program data 147
are given different nunbers here to illustrate that,
at a mninmum they are different copies. A user may
enter commands and i nformation into the conputer 20
t hrough i nput devices such as a keyboard 162 and
poi nting device 161, commonly referred to as a nouse,
trackball or touch pad. O her input devices (not
shown) may include a m crophone, joystick, gane pad,
satellite dish, scanner, or the |ike. These and ot her
i nput devices are often connected to the processing
unit 120 through a user input interface 160 that is
coupled to the system bus, but nay be connected by
other interface and bus structures, such as a paralle
port, ganme port or a universal serial bus (USB). A
nmonitor 191 or other type of display device is also
connected to the systembus 121 via an interface, such
as a video interface 190. In addition

ex?i p[e oxhn\e{ ?II(“: 1md3 einen d'rFlthec
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to the nonitor, conputers nmay al so include other
peri pheral output devices such as speakers 197 and
w@eontiz39496, whi ch nay be connected through aPCDUS01/004723
peri pheral interface 195. [0047] The conputer 110 may
operate in a networked environnent using |ogica
connections to one or nore renote conputers, such as a
renote conputer 180. The renote conputer 180 may be a
per sonal conputer, a server, a router, a network PC, a
eer device_or other common networKk node and
g‘?ﬁﬂ?ﬁ’?&’“?%cl udes many or all of the el ements
descri bed above relative to the conputer 110, although
DNAflash aaﬁwmnsqwﬁggsﬁem eemghﬁamgtas been illustrated

in Fi ect |

i quretig it P se RS B R ARy Mot 1 s gna

w de afieaystemwnkplidAldd (407 Giat wotiveratiic dita drommibk didsh driver (15).
ot her networks. Such networking environnments are
commonpl ace in offices, enterprise-w de conputer
eThwoniesm oﬁnlmanbtvsheamd theltlgtal qemerinest propegydsiormption nestaining to
112 ik bjng envi ronnent, the conputer 110 is
connecte to t e LAN 171 through a network interface

or adapter 170. Wen used in a WAN networking

9n\thé QRIEDNbS clhifif1 cmmaa &e flall deV&'(Fﬂ' ib deprt&il tH@&8ive the data
nodem ™72 or other neans for establi'shin

e o S AP ® o ihe 23k CORRONEBCEIRY 1 nt er net

The nodem 172, which may be internal or external, may
be_connecte he s bus .12 ia the user input
A7 PR TEgemp ) ARt STt S MRS | n o

net wos Kiesh aedia deine@0); afd ogr am nodul es depicted

rel ati 110 ort| r

be st 6}6 %ﬁ%r?%‘eonqg%ﬁk%%%’wmgf Ogd’ve] deV| csg1 géladm‘é'r(m)

of exanple, and not limtation, Figure 4 |IIustrates

r.e e 11on I di
e@ﬂ% s?%’l) i*‘ gl? nll 9 uﬁﬁ% ﬁl lSli![g a?sgecf{\?%%%e?&afﬁgp Eé(s low-level
pmpRktics fooths ﬂeﬁomdlardewe)(é%p bt gl ebprepertinetartbe Bésh abstraction
%g ﬁ%b shlng a comuni cations |ink between the

nputers may be used. [0049] Al though the subject
matter has been described in | anguage specific to

%t FIUE kyiidh of 83In5 e@h@}eq/tpé ﬂeﬁﬁﬁ&%ﬂﬁir%& e ifddadted kd proSide the
be understood that the su %@Ct nmatter “defined in

ﬂ%lfdsberﬁee‘ae%wéh?rﬁashsabﬁ&ctlﬂe es@Pr 1y limited to the
specific features or acts described above. Rather, the
specific feggures and acts_d scrldgd above a

(Z i JOFS%YEYN ] lé}{’éﬁpWECrFlaﬁhf‘s H@ﬁﬂ%gs Qc{e@ted to receive the data
¢é¢catding Wb dlash Sorfth@ieARUD) from the flash component (10).

8. The system of claim 1, wherein the data comprises characteristics of a plurality of

discrete regions of the flash component (10).
9. A method of querying a flash component, comprising:

recetving data pertaining to properties of a flash component at a flash driver (200);

providing the data to a system file or application (240).
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1. A flash conponent querying system conprising: a
flash driver (15) that naintains data regarding a
wo b@gh2enponent (10); and a file system or apptT/Us200T004723

(40) that receives the data fromthe flash driver (

15). 2. The systemof claim1l, wherein the data

conprises property information pertaining to the flash

component (10). 3. The systemof claim1, wherein the

flash driver ( 15) is adapted to receive the data

regardin flash c onent (10) fromthe flash
%@&f@ﬂ?‘ { f(eﬁ‘al 5' mhvm&ﬁatacmamlqg tofhe Plashroppanent

édlﬂﬁrheﬁfelcéﬁefng(dlﬁ)fr(ﬁﬂWﬂa%ﬁ%om@orfénﬁ@ho dia driver

(20); and a flash abstraction |ayer (30) in

conmuni cation with the flash nedia driver (20). 5. The

sy sTienmethod bfd1aind9, Whetréih escebiigdatSpet@irAngtvshefTash component

(R e e eV B G- Tevel proper i es

to the flash abstraction layer (30). 6. The system of
[ e
Z‘Eﬁge et{lé\@gf; <g%1/1|pn d§e hﬁ'hefrélﬁ g d v%rl; (lé)y ec{O{r‘p%Q):stA ﬁ%ﬁ}]x media driver
ﬂownd ssstvingdatoperiaiyieg tO(tB@ﬂaschommeersygmemq;fretclbangﬁata using
the MRCMEEA atiD& b oyredi a driver (20) is adapted to
recei ve the data regarding the flash conponent (10)
fromthe flash conponent (10). 8. The system of claim

i3. 'Y\lhﬁh@thﬂd bmamam VHG LRGSR Bﬂﬁ&%tﬁrcbﬁxﬁhg’és Oflash abstraction
%%%;§5 of discrete regions of onent

Cﬂmfﬁé’t"rfaa%rv'fad’é? Jashgnedia ‘i'fa@ﬁ(?@&n%ﬁh%'rﬂompr'smg providing
thergfibGidiigta to eieflashRgsteatian peEd@2o). Ng to properties of
a flash conmponent at a flash driver (200); providing
the data to a systemfile or application (240).10. The
iret Hiedmethod bidiainD] 3, finetice comprising pioRiglirteddditpaal @itaMotBe flash

R A O Ao PR i B ok b0 Pl

wherein receiving data pertaining to the flash

£9 m&h?c?g ﬁ'r?@ SwilerGifi ItlYe' cﬁxga dtQ)?li&lSFJ %%te?ﬁ dFa I’P vfrﬁhty of

registry 2. The net erei
fisgsls regiprseat tite %fash@@m@pn@églﬂa flash media driver (20),
and receiving data pertaining to the flash conponent

C rises . retrieving data usin
lé)nR flash driver comprlsmgivg g

a flash media driver (20) that maintains data pertaining to a flash component (10); -

2

and

a flash abstraction layer (30) that receives the data and provides the data to a file

system or application (40).

17. The flash driver of claim 16, wherein the data comprises characteristics of a plurality

of discrete regions of the flash component (10).

18. The flash driver of claim 16, wherein the flash media driver (20) i is adapted to receive

the data from the flash component (10).
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the flash nedia driver (200, 210). 13. The net hod of
claim 12, wherein the flash driver (15) conprises a

wo b@gh2@bst racti on |ayer (30) in communi cati onP@I/UR0DTI@N4723
flash media driver (20), further conprising providing
the retrieved data to the flash abstraction |ayer
(220). 14. The nethod of claim 13, further conprising
provi ding additional data to the flash abstraction
| ayer fromthe driver configuration via the system

Gl IFERbrehs VS AREhGh B i ] et Wioce

lawdeved peopeaiss otthe dhsH ihedib Idasdsr (Qo)mnlh I¢veDpropdries %A the flash
flash drive rls medi a driver (20)
atbﬁtr%cuﬁa laﬁ' {3 qugg) %SIPQY ikt 3§ 0 a flash conponent

(10) and a fl ash abstractlon | ayer (30) that receives

Eif% gﬁ%(r% 141 55, (el HLALR rfkald deficP ¥i2h MM to provide
qvetMepera@satOGlmﬂmh@ésrashat perdB0)stics of a
plurallty-of di screte regions of the flash conponent
(10). 18. The flash driver of claim 16, wherein the
flash nedia driver (20) is adapted to receive the data
fromthe flash conponent (10).19. The flash driver of
claim 16, wherein the flash nedia driver (20) is
adapted to receive |lowlevel properties at the flash
medi a driver (20), and high-level properties at the
flash abstraction layer (30), froma systemregistry
(50). 20. The flash driver of claim19, wherein the
flash nedia driver (20) is adapted to provide the

| ow-| evel properties to the flash abstraction |ayer

(30).
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