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EXTENSI BLE FI LE SYSTEM CROSS- REFERENCE TO RELATED
APPLI CATI ON This application clains the benefit of

U.S. Provisional Application 5 No. 60/637, 407,
entitled FILE SYSTEM FORVAT FOR PORTABLE MEDI A, and
filed on Decenber 17, 2004. U.S. Provisiona
Application No. 60/637,407 is incorporated by

ref erence herein. BACKGROUND GEneraIIy descri bed,
there are a nunbempfmﬁgm]g@mgm devi ces, such
as 10 digital still caneras Igital video caneras,
nmedi a pl ayers, nobil e phones, nobile conputing

hat o RS Skt A REE R ARG AR 1°
por trap ea;gﬂleamme pREha. theheb&Rft i RYed) dev etamism] Q(ppllcatlon
ortabl e %ongutln devi ces and | ar

No6BaLA0BapHEsd gy aseal EoBMge bty 514, and filed
| .

oofSEhe 02mRg (56 et Al 6 S0, 0P ormor b

refeseatemaréior mat appr oaches can becone deficient in that

t?ey may provide a?qugéﬁﬁﬁgiﬁbgblity fog_increasing

storage size capacitie rage nedi a

appldeaadailpiescrbel/MABYE ard QAR D Hoftable! c%méﬁiﬁh@ Aevices, such as
[

format for portable storage nedia is prov 20
digatat éﬁHu gAngeTdy, | @géysvmfmms, imediy cdayeryemobile phones mobile

co B 6L YR aPRITIAi 06k SEE IRl REBLIL N orage

mesles Sichadsya gormatdé @troyage&ﬁédlg(. Thp esntirued kievélopimbgtrof more complex
classified aa critic and beni n dlrectg[?t entries,

PoytEple CempRine: equwn&ﬂa@gb SOTaEs ooty astablfy storage AeRigrplaces a
gréat&odgﬁﬁhﬁrfof SRS ofREH Wi @%férﬁgfoﬁﬁﬁ'ﬂ)tﬁe@r or?)ﬂ?ec 'étto?e@eemedxa
onponents for storing data is provided. The
Cu@@npﬁteexysre@ad@rmaé apprepohes rdag hcawnﬁ rieficigat m th@bthey may provide
ar cogponent f.or bog r t
ad#)aélra%ﬁextblhtg 1gcrﬁ1]sm% os%@rgg arS r o &g%?l{éesg ga %gﬁeﬁttoisage media
applicadionsicl ude a flle aIIocatlon tabl e conponent for
defining a file allocatign table associated with the
file system Addltlonalﬁy \Eonputer-readable
COMRANERE 5sith1D H1E 3§ stBmPFRY Yor JdrabieOft¥rag€MddYa is provided. The
conponent for speCifying data’in a root dlrectory of
extehgibkei ﬁ@ sy&ttm nfor1$tat lihcliidest ther speglicatien of primary and secondary

. conput read C ent e at |eas
AR, ER 5! el BERGACR @ orPLc 1B aflpgry B edBRaary direcry
enfV bypRs yaxﬂber ﬁﬁﬁl@ﬂc}laﬁfﬂeﬂ)&s effipdAgdbenidgh@irste9ngaicg. entry

In accordance with an aspect of the present invention, a computer-readable
medium having computer-executable components for storing data is provided. The
computer-readable components can include a boot parameters component for specifying
boot parameters for a file system. The computer-readable components also include a file
allocation table component for defining a file allocation table associated with the file
system. Additionally, the computer-readable components include a primary directory
entry component for specifying data in a root directory of the file system. Still further,
the computer-readable components include at least one secondary entry component
corresponding to the primary directory entry component. The secondary entry

component defines defining meta data associated with the primary directory entry
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conmponent defines defining neta data associated with
the primary directory entry -1 conponent. The primary
and secondary directory entry conponents can be
further classified as critical or benign. In
accordance wi th another aspect of the present
i nvention, a conputer-readable nedi um having
comput er - execut abl e conponents for storing data is
provi ded. The 5 conputer-readabl e conponents i nclude
a boot paraneters conponent for specifying boot
ar anet faoar a file system. The conputer-readabl e
cofBhRiTentEe aPEufy fbt eEihR frtGnf BEBY I GropSERE S be futher
clagsifiedaedtitichDér sddfdnni ng a file allocation table
associated with the file system Still further, the
c onmpRypesordanse aytheanothss sseaet of ithecprgerat anvietien, i ¢aspRuieryreadable
bl . o tor :
mcet(aﬂfeifﬁ)?l{é?gltgs {:légitﬁ%lﬁ]ae%ggﬁl{t'talﬂg ngcﬁn@o’n'e?tﬁ Zfofi %%nn%' 85548 proPided. The
compuipritadalbsle admp beentimplnde atbeot parhmetersatonipeaeiit for specifying boot

ext ensi bl e gne neta ta conponent . corresponding. t
PaEIE D0 81 NEGYIFY. enbF oTOHFGTEHELle HBHARRRS dlieainchude a fil
all6RBANENE BafpoR&H folakAnidRtARSSIRhASE b hdlobARAI WAL the file

directory conponent. In an illustrative enbodinent, a
syst¢tne Syidlt dyrthar, then somppignteadakle| eavgpanents ginghide & gicot directory

' 0 .Iect ) h [ ..

coB b Yoo PR SHEEN Bl M. ggaionay, e
computeBreadable avingpoyiertntinelade acnedst e’tensiBleoosaineta data component

directory entries. and beni gn secondary directory
cor'ef?ﬁpppé@g thie rapEdiFgsory dugy mowapenrh% CdRfifrdptp qogiponent defines
me?d @ith QEcihRdIVAIH BE VSR dire&BhEndRe concepts in a :

sinplified formthat are further described belowin

t he IDar diustratiGeerabadimprtna fifthsystesywithngt heuni@tvolume for a critical

intend i.dent i f e 2s . Of | ai . -
priey B iPresiS Ty oA pRb R e S5l By g benien
prigfaryi direttont @hfties) Bitical t Se€osdap alittobh@ntleai aeld beniph eetondary

.matter. DESCRIPTI ON OF. THE DRAW NGS The f oregoi ng
dlr&%‘ﬂ’é’c‘t"_é“%ﬁa‘_’tr?ﬁ‘h?"tdf’cotgﬁge‘é’t tendant advantages of this

i nvaRtd Qinthly is REGRAEE (I HPodue8dl deYecBBR B ToRESHs &5 aldtplified

sanme becone better understood by reference to the '
foriwo tHab wienfyrttiest dastrabddesdew iip theoRetailéd Pescaiptioni This summary is not

: ' i h ' , d ings, ., -
iR AP e i BF SRCHRMA pienp b P Bt e o be

us@f asain didl Ini@dteradinivg tiRvebpOsMma tlaihaTdubiichgatierpor t abl e
conputi ng device _and a storage devic igglenenting t he

extensible fil PWEHQ@ _?Hﬁrp% ce with an
aspahl fOfesbilf aRSRREME thdhHthOStendant advantages of this invention will

become more readily appreciated as the same become better understood by reference to

the following detailed description, when taken in conjunction with the accompanying
drawings, wherein:

FIGURES 1A-1C are block diagrams illustrative of an illustrative environment
including a portable computing device and a storage device implementing the extensible
file system format in accordance with an aspect of the present invention;

FIGURE 2 is a block diagram illustrative of various volume layout components
corresponding to an extensible file system format in accordance with an aspect of the

present invention;
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FIGURE 2 is a block diagramillustrative of various
vol unme | ayout conponents 30 corresponding to an
extensible file systemformat in accordance with an
aspect of the present invention; -2 FIGURE 3 is a

bl ock diagramillustrative of an extensible file
systemdirectory structures including primry and
secondary directory entry structures in accordance
with an aspect of the present invention; FIGURE 4 is
a block diagramillustrative of data conponents for

i np [ a.. 5 bpot pragcess. bl ock in an.extensible.
TP ERBREN R St PR R E 6 MR BRI fscor

stri}dt@%€ Rclidive piimary; arkdl Seblidaby disectoryledly sttua@fedth accordance with
illustrative of data conponents for inplenmenting
an gspegtcefdhg prepgnt iventionian extensibl e file system for mat

ilg F%%R@azf‘fé% %Elgfji%g{?ﬁf'ﬁﬁﬁ&atﬁfe. (ffhﬁta Hufrisabhts }f@éé%%ﬂé&ﬂéhting a

RE 6 is a diagramillustrative o
boatgnpaese htosk irpan éxtpishie fild sygtean fokinheinmao@dare with an aspect of the
extensians in an extensible file systemformat in
p“ﬁ??d?ﬁ?ﬁg% with an aspect of the present invention

FI GEREURE 5 is?a BloRk digbirad riBiRtiakive i ldatal d6ennefdtfdr implementing
_conponents for inplementing a_ volune identifier in an
direstoyrenitigseinfan] extensibie fef pisteat farmahincencaedsnes with pnagspect of the
the 15 present invention; FIGURE 8 is a
p“%%%@ﬁ&:?g%ran1iIIustrative of data conponents for
| pFEGERIE Gy a@bloclediagrasi Hlustrativieaxftdataycaiiongnts Horaimplementing a

extensiple file systemfqrmat in agcordance with al
ﬁl"a%’é%’t’n‘f) BHensHESs Hi %‘%%’fﬁ’nﬁ“ﬂ%gﬁ? NS ArEsRe @C?rga%t?eb‘?‘g‘& fn aspect
of fHe3B¢RM ihldd#oh! ative of data conponents for

i npl enmenting an 20 extensible directory entry in an

ext EHSVUBEE] 1sid logly diagrant dluswmativerofalatrorarenanentaifomimplementing a
voﬁ?rféeiﬁémiﬁ’e{r if Qx? ¢ t{e&%ﬁl@tqlé gg‘?é?ﬁ ' Qat il %%E}a}ige WithAnHsBE of the
diagram 111ustrative o ta conponent’s tor
prdséftligventibh,;ng an access control list in an extensible

ST ST MR S TROE S ——
ex@haslk dRetiohHaifahiak @xRhsiBlef ik Sy i@ Bortlag #f dRBrdaftM Wil an aspect
for an extensi'ble file systemformat in accordance
of thietpitesant iaxgrdion; of t he present invention

FIGURE 9 is a block diagram illustrative of data components for implementing an
extensible directory entry in an extensible file system format in accordance with an aspect
of the present invention,;

FIGURE 10 is a block diagram illustrative of data components for implementing
an access control list in an extensible file system format in accordance with an aspect of
the present invention; and

FIGURE 11 is a flow diagram illustrative of a file name creation routine for an
extensible file system format in accordance with an aspect of the present invention.

DETAILED DESCRIPTION

Generally described, the present invention relates to an extensible file system
format and various processes associated with the extensible file system format. In an
illustrative embodiment, the extensible file system format corresponds to an extensible

file system format for portable storage media and various processes associated with the
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DETAI LED DESCRI PTI ON General |y descri bed, the present
invention relates to an extensible file system fornat
and various processes associated with the extensible
file systemformat. In an 30 illustrative enbodi nent,
the extensible file systemformat corresponds to an
extensible file systemformat for portable storage
nmedi a and various processes associated with the -3
extensible file systemformat on the portable storage
medi a. Al t hough the present invention will be

xE556E REST H508" 8 10 Bt ARbEeS RGBS ARHgn I Sresen

inRpAGeGlikbe debaibet heitld repatd fes pertitilelistoeadesmadie file system format,
illustrative in nature and shoul d not be construed as

ong jskiltedni thedaeleyahaart yillopppregiate | et the discleged embpdisgents are
ilhfsﬁ'tatlw in! nafiit aft lsl?cﬁ)?d h&al'} Joﬂ?tr&gata‘cs‘ 1difiHE! H‘&ﬁﬁloﬁ{l‘lﬂl %ﬂ& @kllled in
outs used In ustrative exanpl es may réqu
theadsfle\tamo REL wnlhfapprﬂ‘alateothat tleatizd sSrocesst andrdatadayouts used in the
securit and the | | A
I Fa e sRsimplS o Hops S agm e glfiigo PeflSrnance, scouriy,
an@meiykennments 100 for the extensible file system fornmat

of the gﬁesent invention. Wth 10 reference to FIGURE
| A, FIGURES 14061 rarei Jodnbdiagsant ,illnsieatizgt ofisiverigus j pperating

en§1¥c§}n?{ﬂtsf 0B the?‘ e%hglhl%efﬂe s9st§1%ollroﬁngta&athfe rpqgge 1nvent10n With

I'ng device, suc e conputin
reﬂﬁﬁce toafIGUR B 1 A Aagsn ithastrative stmbbdiaseng tb@é)ttatdllﬁe ﬁﬂ@m@m format

. dia 104. |n an illustratiyve enbodi nent the no

1 Eﬁrﬁsﬁm ﬁ@reo%\%‘ g@“‘lao%m&%’im& SFYisepyRkiat pmehije BWBP‘EH“&.ACV‘CC 102,

aner arsto%gé Iﬂém& QUBEd NgortabRVIt6age mefial10di MYaHiusRRve embodiment,
limted portable conmputi ng devices, nobile

the mowh gmsutl%dmcresmia(ranonOgﬁesmndatgsanytth@ a pagity, of computing
de%lcélsy ‘?ﬁau lﬁg‘ﬂu‘? nBt %}éﬁ{eﬁ toTES ﬁﬁé 8{6&;&%‘& \%gees ’H%Ulr% &RBhones,

S not”’
pefsbﬂeﬂ hhgrad:l hshistants meusity pluﬁs anaimplaeérss The @gﬂabl&é’(ﬂ»rafge vhédlia can
trative e extensible file s

alseﬁnocl%e Bafrlﬁ 4t lyme Pabed drivas. Qlailome laegnqﬁawtdnwawdty%ﬁer storage

mddRf | Hosh ﬁﬁXtriti/\Eeerﬁ’Jodﬁﬁ@rﬁuﬁl@b:lx?enﬁibler frA3LER @rpfhte"i%fﬁble storage
conponents, such as an operating environment, utilized

mdia t(e daesbinbe hewergat inalpde Gante wipce ofl GRecuitieraratdadalily  software
cmtnhgneg))t(t SSEI%B bA c f ! cl()ﬂ%r 3%% 8501%?13%5{3 lptqlzeg bbd}é b é %&g[% Wgcr)rgputmg

exec e or € SO

deeleerm@:nemtltenmaeelypmetdxeenmbtu fik getehreon 2portable @brage media 104
illustrative enbodinent, the nobile conmputing devic
mayjnclpds exseutable o readable spfrwere wrmroptiRrsed Sinthe mabile device 102.

dovigh il SERLOMSLCHETBh, QR T, L0y e
comh@piRatiaBwithishersoirpetiog denicdsfgr collecting/exchanging data to be stored
on the portable storage media 104. With reference to FIGURE 1B, the mobile computing
device 102 may be in direct communication with another computing device 106 and
storage media 108. In an illustrative embodiment, the direct communication can
correspond to various wired and wireless communication methods. In an illustrative
embodiment, the other storage media 108 is not required to be formatted in accordance
with the extensible file system format of the present invention. With reference to

FIGURE 1C, in a similar manner, the mobile computing device 102 may also be in

communication with another computing device 110 and storage media 112, via a network
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25 device 102 may be in direct comunication with
anot her conputing device 106 and storage nedia 108. In

an illustrative enbodi nent, the direct conmmunicati on
can correspond to various wired and wrel ess
communi cation nmethods. In an illustrative enbodi ment,

the other storage nedia 108 is not required to be

formatted in accordance wth the extensible file

system format of the present invention. Wth reference

to 30 FIGURE 1C, in a simlar manner, the nDbiIe

ut i de 102 also be i conmmunj.cat |

cofifeERish, O S Rarhie” sriPt G e e pten® SPMRIES fuh Parespond to
lodal drea\ieBvatk loEAw Edfd widk 410 RER@Ek OWAN)todfiedtibhgiSt r at i v e

embodi nent, the network connection can corresPond

| ocayVith r%farqaé% PoY 1o FLGANREx giniflagrative embodisiont veinmy layout 200
o BSEIAAR e Yok FRLET AL S0, PRty 180t 200 mues
boekpmambtekseedmpoaemﬁnethatf iocld¢ vaviidds ibformesar rebaeld tolddescription

vol I out 20 des . 5 boot. par anet er.s
of B i s ie1S Garafiels b Barans dna HPGFARE gibotimentethe boot
pakdinclerd @8MpbiMrt 202 @hn tiktSudel dfe TS bR PPpRIFEL 6t S &fidelSartition,
partition. In an illustrative enbodi nent, the boot

fupdanantal dile systrm pawmeteze forcthe defirdduppstitceny @ng ygrious error checking
1n@ htdd. 2R Bhﬁ%ﬁ&ﬁf@ A qglinhﬁg ?hl@?sg E)ft% 'of tﬂr{'ﬂlﬁ)@ggﬁhl% ters will be

e system paraneters par
devarbedlbsloevrwnh regaatiol IGURMA.or mat i on A data structure

i 1 1T volugik o s ol Gigt4det o, cotkparolco PRRIgRE orponent,

dediBRaté@hy @M BaAHetefOPAlSR defifd WifSs %ﬂdlﬁéﬁﬁ"lﬁtabs!tﬁlctures used in-
par aneters conponent, desi 8nat ed as par aneters

copunctiothwithgh¢ ifitee Systami. ous aad u&ttaamgbnlbadlalegt,ramcqrwi@i equipment

mé‘fﬁll tl%re zﬁ)%R@J M%ﬁ%&&%ﬁ |<;]ust Q&er{sibllee d%X %{rucmlreg ns[u%ﬁ] as performance

an ori

parf@netés cfotl mestéﬁgh/bmenﬁyms ﬂmrcbjy beadeﬂnea z&)«hﬁmmfbhanﬂme. The

structures such as performance 15 paraneters for a
B¢ yeuiadl) ‘iﬁ‘ﬁtf”tﬂl*Fétm@Hﬁe balialocAtion ble sorpQYEnt 206 that defines

ﬁl%ﬁf éﬁ?éct{f allB@ﬁlon\éOl H{&n 1ﬁM§Hﬁ1vg QhvRMnd! Eher entry in the file
include a file allocation table conmponent 206 th

allgedtionggble ft:pmeomm 206 cemesprydsatol a0Fabit enisy thag re:mesents an allocated

i Llustrat,i i ment e f||
ctlgtare 38 b ilocfiel oRRits B M iR stk thel Wik oyt 200 pan stil
fufthér Mcludatsefi@Po £ fRNtsta DdnipohatQLEIA-208XISh&t corf8pond to the data
unal | ocated cluster or an unusable cluster. The vyol une

stqrgg agrording ta: thg Tl system doqmat Yapionndaty, at@lcglgrr &g dgfining ggportion
of ¢ flle P&:;Jghémg%ﬁs 208X vfrh%fe ERRLPHRA %at@totﬁ@[ﬂ@§3 10.

stored according to the file system Vari ous
dat alwhingciaw ¢s H‘IGUPLFEM m oge aspeot; tthodile datat émnpanests 208 may

inaﬁctiqazlo%@%ggr%tl rec c?rf"_ en(%r%gs \A\Acclolrdlgge tg eaf Idlrll‘gc orv}\'/I gt{']ucrtuerg%{)éj In an
illustrative embodiment, directory structure 300 is organized into primary directory
entries 302 and secondary directory entries 304. Each directory entry in the primary and
secondary entries is typed. For example, in an illustrative embodiment, type values for
the primary and secondary directory entries can correspond to a range of 1-255. Primary
directory entries 302 correspond to the entries in the root directory of the file system.

Secondary directory entries 304 follow a primary directory entry and are associated with
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Turning now to FIGURE 3, in one aspect, the file data
conponents 208 may include one or nore directory
entries according to a directory structure 300. In an
25 illustrative enbodi ment, directory structure 300 is
organi zed into primary directory entries 302 and
secondary directory entries 304. Each directory entry
in the primary and secondary entries is typed. For
exanple, in an illustrative enbodi nent, type val ues
for the primary and secondary directory entries can

. nd.t a of 1+42 Primar ifector X
thE RRARPARG1 sl WEorRlary i Eitory R chrentl BE FisBidbta associated
with thecbaehitediprinkiey firkRosyatrgm 30 Secondary directory

entries 304 followa primary directory entry and are

assotitht emtigped, refereneg do pFK)rﬁléB@ 3¢lj ineaR d}lyst@%w yembodiment, the
P WIRClorS! sl B bl SR ERCGRAP JTTAE! Primary directory
engres 396 Wid rbeopnt ipnioady rdifestoey centties FI8GURErifcali primmary directory

1] rative enbodi nent he rimary.director . .
enlsige A8 G2 BRI PRPECiREr S R YrBUoR I dp an illustrative
enfHodifidny, £ OP&rh@fg envircdiient S5113Hd6 nadiklt ReyylEhe RbirBIOMding to the

directory entries 308. Critical primary directory .
extenpibleciile 3pgemdpima with aunkapwp caiticlarngry dgeetarysenigs as will be

dj tor "y L rati ' .
ASRRRACDAEE o lHIe of Moy prindE) | Blecly GERAUOEEEn include
allocatioaspminghs ap-tase ttitdes, extvaresiabtle, dnctyptisy kepsnahdmombal directory

W th an. unknown critical pripary djrectory.entry, a
enifjes) HyBiETgRRBPDLUEOIEY GulieRdhpleeSeBRe RAtsURAl S Higep formats for
callh HREOHYen@! bihtQ@ain BEGocréd b eleUie si&tedl if @ pafticAlir benign primary.
bi t maps, up-case tables, volune |abels, encryption

- dineetpsy erdritis ot wderdeqede dBenign pamary ditsctoRe pitgas $98 ¢amrle associated

o IR0 B UL AR R0 15, BRLET Bl FBhges s
cabylsbbe afdocmteslsimiber bf gecpaddry direaorybemieg30pr i mar y ~

directory entry. i.s not undersfood. Beni.g rimar .
di r eBt 6r§’a’éﬁ‘ﬂr r§1 lsééotg PHAape WLSEY aetnérdesnﬁet r?eﬁ‘?ﬁvﬁir"%rd“e“ory

enfiddS08MANALE bl MErtnep lcUiIB fieddd Chili@N 3bd dhdakyediteBdrP ehiRE ¥10 and
directory entries 308 15 can al so be asSociated a

bepignbeacondary alitgateay \entiies 3d2 or s edpsetileos dlgwe, the gritiead nseeondary
sim | t I, TR, [.r r i es 2 19€ .
oL Bl S Y, 0SB0 0050l i
beagnCpriithiugadiretsrg nehadyyarti eetehdnbe efetddamsasidélateddwith the primary
beni gn secondary directory entries 312. As descrihe )
? g 1%e benign

direptope enfiie  Aqth jthe critical aryq dprecteryr gnteist ¢ 1 an

se@tﬁﬂa@?&lf&fbr? BROIRE 8T Y c i Bt Rlidte £Rith aBSth& Ausdér@hain the volume.
assocCiated wWth a 20 benign primary directory entry

and Texmenut a lverrpspoadiag do 4be osticnsible file tsystemefopmatyrghey file system
img;i]e{n?eﬁlgsgef %‘fﬁ&;"rﬁ#@%ﬁ}og%éﬂqg nfnreint iilh(is%atf%g %r%%ggi%ngit}r)ee&toglgtyvolume
procedure attempts to a look at a version number for the volume. If the version number is
not understood (e.g., the version number is higher), the volume will not be mounted.
During a normal directory enumeration, any critical primary directory entries not known
by the file system will prevent the volume from being mounted. Thereafter, various
user-initiated processes, such as a file open, will cause the file system to enumerate the
secondary directory entries. If the critical secondary directory entries 310 are not known

by a file system, the entire directory entry will be skipped. Additionally, if benign
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secondary directory entries 312 can be associated with
anot her cluster chain the volune. To nount a
corresponding to the extensible file system fornat,
the file system inplenents a nount vol une procedure.
In an illustrative enbodi nent, the nount volunme 25
procedure attenpts to a | ook at a version nunber for
the volune. If the version nunber is not understood
(e.g., the version nunber is higher), the volune wll
not be nounted. During a normal directory

so g ek By o A 712 e S8 R e e SR e B i gninown
beign sedoadarg dmcthry‘Rhﬂ;kt&aghcﬁed vari ous
audBt HEtRPE 398 i £ B Eider it Bothcdigaoaliye of data

coftbbRMtLA00 g5t lihPfemdnting N& EJdtt bfb@l&sss SERRAG Ythg' bSftt Pir¥meters
entries 310 are not known by e system the

compomemewﬁ I(EK}W 2ém1ﬂybwvdeslcr1bed sliﬁhsp@ﬂa CAnhQDll@mm‘wq include an

f ben an rect ory es.,312 .are. not
t Oppaien FEL R Enecty B Bahe; 10t bt T sfullh “roRBhe of the
stob@al gﬁediaacorrdlar Yiaddi rceﬁabsﬁammor wlsu lihclb@e | Q@£ csizéNVdeBeriptor
reference now to FIGURE 4, a bl ock diagram
componeat 494 fayspeditying variogs ﬁb@h@%%waeﬁthe&atq sipned i hej fHg system.
PHQGC i r
Fofl SRARDICAIRIES® vidt Aeionihr eofPte 408 AHRPELIRY 4 bount of bytes per
setap mlumbesoﬂmmmpérmiﬂecaanﬁm afmél“ tabtqnff&et;tand@xoﬁmrof sectors

an for the f stem f or f the
tordfiifas MriidPs T e Be P rsnls RERIE 15 6t 5T fiRes fRpagent 406
for%%élfﬁhgéinﬁ*ﬁ’é@ﬁdfmb@ﬁe FATSBR ARMle 4%11‘101:1 sPRRsfrtive@mbodiment,
vari ous characteristics of the data stored in the file
a Hlestysiem mayrsuprerppetiplenfAEnder ytibzatigaseith sp@e operating system
t u
enGETRRART. THE EPCoBRATYAD Gal'Rih (RABES aBffyrkd idepgifcation
compbrent 408 faxt jdeatifyirg aowlltlmofse]s&lcmmnber dndroravdrsiciatnamber.  Still
tructu The data conmpo ts d.nclude an active . FAT
fufesg e i R B0 R SRR #y1ihaySIemy e BrcPeaaing dre fil
sydtémt Fordmht Fetht ifl1@ syverh.€ One sRillRA it iHeLtSIeﬁr&{tla‘{tewﬂl appreciate that the
enbodi nent, a file system may support mnulti P e FATs
datag rcomppnenied G0 reap tincladsmea opEnbari 9 agditiepgl/alternative rows for

RS AATRE B O 0 FATROREH2 10 A g

[ deﬁm'nﬁyg ngwamRiGlM%E $,ea blekk diaghen 1lzlusd7%mVe vEd#a eomponents 500

er. Sti further, the dat onents 400 n i
on TR Berdiegtony SA1BT i, HLoX GRS G 007 PR FRHEY i 96 described.
Tu%ylﬁg ROV O FTBUREW, aohRkfdidgRard mﬁtta%mnpga&@ Kdd foR SnpRmiehing a file
relevant art will appreciate that the data conponents

nazhg (endagxténsising deillabe desseibedt Thgddats spmppredntel@ainclpge an in use

coly¥Fept 202, T BeE T O A1 RN S LdF o RIS 1 an

illustrative embodiment, the high bit of the data components will be set to "1" if the

directory entry is in use. The data components 500 further include a type designation
component 504 for specifying that the directory entry is associated with a normal
directory entry. The data components 500 further include a secondary directory entries
component 504 for specifying a number of secondary entries associated with the normal
directory entry. The data components 500 also include a file attributes component 508

for specifying various file system attributes for the directory entry. Still further, the data
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20 Turning now to FIGURE 5, a bl ock diagram
illustrative of data conponents 500 for inplenenting
directory entries in an extensible file system format
will be described. Turning nowto FIGURE 6, a bl ock
di agram data conponents 500 for inplenenting a file
name and extensions will be described. The data
components 500 include an in use conponent 502 for
speci fying whether the particular directory entry is

i n use. In an 25 illustrative enbodi nent, the high bit

of th nent.s t 0" " , '
compee ? oTy lélﬁ urﬁgl}/’%l 4 |Q ﬁoﬁlﬁ%ﬁen{-ﬁ?o go sgeg (f%p% r\{gtﬁ?ﬁs @IBB information
sudhibg heerehtie tigkesanpy pRodiAGitiPRatime Nstarhp ripAnether G fnddrmation.

specifying that the dir tor entry is associated with
Additipnal| the diaraeeqwcgne@ﬁt59§ the Bstde Aot feRE sompenent 512 for
o]
spéc%%n e%mg g%&dgr %@gggﬁ%g{dyntgﬂ% e B hgeggg thg relovant art will
appetiniectbataths alataat@opasients SORecanonctade 8@udiberof adqitiemutl/layemative

oL ERTRAE . SRR el ML " i

combbhidnbut es for the dlrectory entry. Still further, the
data -7 conponents 500 include a tinme conponent 510
f or Typueg f yoWg e aFIHIRE G ne Plethr m&gta@h dajg c porgrongnts 600  for
t
ifleEhlAY 8 AR R SRR SYR ol SR B0 cBlpBfents 600
indhdle dnuintusercompoherd 602 fori specﬁmng “dxameo ﬂmr;tarﬁdlﬂarfdnrectory entry is

; ing egﬁiﬁlfz}/nidﬂlgstgqﬁvlp {craeétaazo ﬂ%(r{li,o EIF infgg\/la t a%t q:eqcrlnéonents will be set to
"1'apPiheCdifdcry Ratrytifen daé 2 TRNPANBIPoRdits 60N filrthel YetBude a type

nunmber of addltlonaI/aIternatlve rows for

. desigprtionmamparent 984 Zyopecifydesthat the direetaposrdmn is asopiatedowvith a file

15

20

25

30

sy‘%{l-gcr%%%' ;‘rﬁ’é‘ﬁ‘h °8&%8&?ph§1}ie;rwga ﬁ?e"‘h&xﬂ? ﬁl&#ﬁﬁ]ngpoe{l%nt 606

fam ata 0
and hlfige maneharmi)nq»ohemtSGOGngthhhzdmndﬁ Sl ﬁleexdme‘lﬂadl dahponent 608
O 10 | de an i n use @OP one 602 f
C

WIOEEO$§Q£} S‘Wért afA; campoients; 40 ey a |§%’nmne

coﬂnEoﬂ’e%@ 610 ToARpbdifyssd rtl?é 'f\f@ rRROdigRNtkiltd e1n ht'hg hreRivintOfirt will
t dat a Co:;{;onents W | be set to "1" if

appliesiatst hatythe tayccbrqumntséQO cthangladeaa eymben eﬁ a@dlamllaltematlve
roxLéJ r foli] e Em%l[c]&[ ﬁth‘fg atftlxg yg qve- gﬁtg{%%t 'c%mpBRéH%’ @&% 1 (f 031 a[ itional

Speci f |rec y entTy s assocra
compﬁmdn& ayiditenmlhgnfidle nhhe di&ic&)rgz aRpdR aniys bt wikidhaed by secondary
include . a file nanme | ength conponent 606 15 and a file
dirfCiffy HeSconponent 608. The utilization of the file

gggguggﬁ% n6A" gﬁgg%ug@%) blléﬁﬁié :m%%ﬂ mwgﬁﬁé; %igsétgwom};taﬁems 700
foromp@mnmﬁmg @ Mohvimy idspiefadrfiy am gxtehwble ifilesysteame for@aeis provided. The
datse'l componen{g %Belnc uldgvgnmm aurste (\:Ac/l)rrlqionent 702 for specifying whether the
particular directory entry is in use. In an illustrative embodiment, the high bit of the data
components will be set to "1" if the directory entry is in use. The data components 700
further include a type designation component 704 for specifying that the directory entry is
associated with a volume identifier. The data components 700 further include a
secondary directory entries component 706 for specifying a number of secondary entries

associated with the volume identifier. The data components 700 also include a volume

identifier 708, such as a global unique identifier. One skilled in the relevant art will
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appreci ate that the data conponents 600 can include a

nunber of additional/altemative rows for inplenenting

t he above-identified conponents 602-610 and additiona

20 components. Additionally, file nanme directory

entries my be extended by secondary directory

entries. Turning now to FIGURE 7, a bl ock di agram

illustrative of data conponents 700 for inplenenting

a volunme identifier in an extensible file system

format is provided. The data conmponents 700 include
ap;%g?ilfltlré CtHzi?tZtlhg Iaragcg%em?};royz Ot% t7£)§ rclarz @ﬁcﬁﬁ%eg %le lﬁgp\r@@rg Eﬁp g&di{igneal/%ﬁemative
rowd | fost fraplementiph atle Mebdve-idaifledg kohipbn@its 702876kt #nd additional

components W Il be set to "1" if the directory entry
componertsy s Additienallys i @8nilysiEstve swbodimgnt (1he dafrc comeongents 700

co%é/s?gndj &4 g@rﬂ%ﬁ Q.Hc&%gﬁegt?%g JV%QF%&Q@ 64, f2YB Yy &b tendtNBes not

ectory entry 1Is a vol une
suppdertolfmeidentifes.dat a conponents 700 further include a

secqndary. di rector ' C onent... 706 .f or . )
S pedniy fefrebierinni FRRORESS 2D B A inidRgye hbogimept, parties,
sudh dshintdieMyY alay iR abieBtdefih€ EpecifiteheddinfpraRary Anedtosy dift types 308
al so include a volunme identifier 708, such as a
angbgngn sagandpne diretery ity typesd 2s |4s| discyssed abeie, iretheexent the file

sys%ntl “\Mdl({l Elxgt'e ?ec@%ﬁ%%%lf %?ergtglgﬁi eftﬂ‘e@ tﬂ?éﬁ?egt%gp%gﬂ]&)?im% directory

can 1 nc a er o f1ona o

entty types 308 menhdnign sdvenddrp wdirectben tenfriy agipas@igotenfite system could
. 702-708_.and .addi ti onal conmponents. Additionally, in
ignofe the delpqddirsslory AIBUPRERt, the data conponents 700

COr RERPRAG AR t8 FRGURIR, Al 16 Ak ra@NiMratiRabs 828 cB@ponents 800
ignored by a file systemthat does not 5 support

forvigipleraenting rin ¢xtensible bgnign pamane disecteryventy 308 GurESXEnsible file
[ o Ll .atjve ir kS, C .

sy Rl ), S LUSLERU OTREDRML Gl )yl i e

componvat 02 ifsresgeoifying nvligthdrythe paddBlar atictcloenieqity is in use. In an

..,.secondar irectory. entry types 312. As discussed .
illugiratye e‘i“ﬁ"‘ﬁﬂ’@“b\?’éﬁi{“gﬁ‘h@t of (e datp SSOHRORERTF Fllce set to "1 if the

dirt @689 1ALIsOh wBdert @l c6inbbsntd §10 AP@6! fdcfudeeNiygl designation
primary “directory 10 entry types 308 or benign

corypernnti 804, fod ispecifyngythatrthe direstpengyds a berigh primagydirestary entry.

d._ignha fi. i.recto try types. Wth
Tof S sorhNPhE splLadey R s ol AR A0 sefbdden: s0s
fordptafndngp anmbes oB&dondady entiips assooihied gvidnthe xloline fdetifier. The

benign primary directory entry 308 in_an extensible .
datp; gqmpangats SHY Falsrifclude) # ydumpe dasntifier 308 ich Asga global unique

ideR QTR0 MBI it BAMAIRCh 880 3 FlHHEP frckrle GAFRORAThfoBA#idP$10, such
speci fying whether the particular directory entry 1s

as jvarifieation| infagmation and a starting cluster. One skilled in the relevant art will
appreciate that the data components 800 can include a number of additional/alternative
rows for implementing the above-identified components 802-506 and additional
components.

With reference to FIGURE 9, a block diagram illustrative of data components 900
for implementing a benign secondary directory entry in an extensible file system format
will be described. The data components 900 include an in use component 902 for
specifying whether the particular directory entry is in use. In an illustrative embodiment,

the high bit of the data components will be set to "1" if the directory entry is in use. The
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illustrative enbodi nent, the high bit of the data
conponents will be set to "1" if the directory entry
is in use. The data conponents 800 further include a
type designati on conponent 804 for specifying that
the directory entry is a benign primary directory
entry. The data conponents 800 further include a
secondary directory entries conponent 806 20 for

speci fying a nunber of secondary entries associ at ed
with the volune identifier. The data conponents 800

da?lI g(%ﬂ}léor}lehg Pai?.lrtger dg gln{)}gf I&E §Qt§d §<H-§€<61%ﬁt @04g¥09bs%|emfymg

Irer onen

thdtuhé ldgectoncenteleisadl Bemg@ @ahlannﬂﬁmaﬁy afiry810he ﬂu@rcom;ﬁments 900
verlflcatlon informati on and a startlna@cluster

fugther) ipglyds A spepdaty) AiesHy §RtiefcPmPongHb PR fof: sgeflﬁsa{lg Pmélmber of
|

sel i CATRRN 280 Gartd ifiPllg JORIME BT Phe Biia compopents 900 also

inclbda e ivibbmné fldaulfmﬁﬁ&nsm}s B02- gmbaHMKBIddudennﬁm The data

RPN o LSRR S) o98 o vertto

inforiRh@dEaid zflﬁtaﬁlﬂgelﬂ‘lhdﬂé} kel BIdyinGhé RIdvahl/ar Ml Yp d[brec@tlé that the
extensible file systemformat w | be describe

dapat GompoRph AP s cgDOnFlyde uae nBmben ofs addiepdfpdigmagyge rows for
t
npfinciRp SRR R Bt 29006 Bt 58 Sifcnc
hi gHnlantilledtratine edlhbdnntenmachmrgns,pwmdtrbr diecwoet ettoy hd/oif secondary

the director entr The -9 data c nent s
ditSErY AT R BB St a0 RS 1 SRTCD AR o ghormation.
FIGURES PE sl 4 Moo diabRdd ilfub@at el Qo donfyohéts i1 S0RLP (‘r‘rﬁbﬂﬁlentmg an

primary directory entry. The data conponents 900
aceess cortrolilistinuaextensibleoila b stewifprrato e datecomponents 1000 include
RO RGP 607 5 SR Mo B0 Bl GOy i e
IndatiBustratipo aabd EmBH() thel Iagh bit ofiteutier Gomminane wildatsetitoel" if the

AigeEitbo AU 15 GoBeaaer 3 FRHPFISEIR 1BB0 4uidheriBFIARE & be designation
cobdpoRETBDDS riror%émfgaﬁg iahaishe/eﬁéa‘w@aetnh?ns ah net@L ReLBR SMEy. The

a starting cluster. One skil he rel evant art

dafgi ¢dmppperts d PeQ énth@*aundm a matﬂxr@cﬁ Addnéintds 1008 svelhas ACL flags,
pOIIRgIJS lfg 9\(?1“ ﬁgﬂpﬁges dqgg hi le o?ﬂ*e ie%r 1%651(!: ¥§%&a%g%§fv§36appreciate

nplreme Poves i'den npohen

tha&rtﬁe adai ¢dnmbnteonmmnanmcludb0a hﬁ\mhﬂ' oﬂ addstioral/alve@native rows for
odi ment '

a beni rimary dir ctor and/ or
img &8 {he ayoyedeah 5 @?ﬂmw%nﬁ&;? £d00g %ﬂ?@wamrﬂponems
accagih aeRkdRE ddw ko MGLRE Nf,0f 1AL inQhhe crEAt@ﬂR%u@:Qe '1'1300a for an

bl ock diagramillustrative of data components 1000
exmpllbmﬁht ayntgnafprmat:wdls be doseribed. |Atdtlogknl 192, axfie smtcbn @btams a

request tsycsrga{’atma{ oJlrréIcittow ent dattg §° %c&%nhfé }191(1)19 | li]r(fl zyndelllustratlve

embodiment, the specific file name can correspond to a naming convention, such as a

digital camera picture naming convention. At block 1104, the file system generates a
target name hash. At block 1106, an iterative loop is begun by examining the next
directory entry hash value. An illustrative directory entry type for storing directory entry
hash values is described above with regard to data components 600 (FIGURE 6).

At decision block 1108, a test is conducted to determine whether the target hash

value matches the current directory entry hash value. If they do not match, the

-10-



10

15

20

an in use conponent 1002 for specifying whether the
particular directory entry is in use. 15 In an
illustrative enbodi nent, the high bit of the data
conponents will be set to "1" if the directory entry
is in use. The data conponents 1000 further include a
type designati on conponent 1004 for specifying that
the directory entry is an ACL directory entry. The
data conponents 1000 further include a nunber of ACL
fields 1006 such as ACL fl ags, pointers to ACL

sKi din th evant .
roife PP FrumB R o 108 Bl sty el el e Btyminea. 16
tha:Mhmaniesl Geat¢ch MudddRionOblocid i (8, @nalloélalll B, ¢ fikSsys@WBobtains the
|nplenen2g%%1the above |dent|f|ed conponent s

ﬁﬂiﬁt?znam’o@ Sheopotentially spaiching Asentermteatry. vim Bupteatae dlirsetory entry
, f

tyﬂ?:gi:é‘r as%bre ; enSII(%% en??f f'élil?ilgtqfeﬁﬁ%e 6?%&9@3{ %U%Qé@nglltﬂ]rggard to data

coutpemmitsElf). (FAGUREo@K Atld)@,lsum blocke lisystaemmibtcahdmteai to determine

request .to create a directory ry wth spec
wiefile e trBer Rt aiing S 6 ol Jue s BORRGAIR matching
dirs®86) Enthy. T I &, MBERoRRE 1300 t@HRRAE b réhod@iP BLonflict and the file
convention, such as a di gital canera picture nam ng

sysiomweillt borequised i srlect By filegame,| df #hes fudlnfilgednss a)péglaaph the
I‘OLLtﬂlrequ %‘ﬁeré@ﬁ‘ﬁhto ggo ?ll?&%( tc} ]cggﬁm?en cl’xetcﬁf % hé’sﬁ Jvaqgt% fo? all the
y exam ni ng e next Irectory e
dnvabq&muﬂm1thuﬁkmgﬁmne directory entry type for
storin dlrectorélentr hash_ val ues is descrlbed

abov® HCPIaneEy Y g O5nthBnRATEt slateRONa e OB  additional
fm?c(ﬁoﬁﬁhty §hidyS bORIM P RIFodekOfhe etifishtidnSo QRAHTL Gideck types. For
det erm ne 'whet her the target hash val ue matches
examplpemmfd btrespisomngy batsugparted tbyvspeeidying fa Itahwstrr@nhditectory entry.
C t he [ I
c%ng}ly, c{ﬁl d1§1hg:19: 313)&1@5:39&1% n? Elﬁ)&)gﬁ&? thtrgué e ﬁgﬂéag@g of specific
en&rfyptldrhelgbﬁfhhlsvaidtlleg' ¢xehadpeat Stidicfusthen) tibdeozdheldoBBersdhs may be
bl ock 1110 the file sy sten18ﬁfalns the full file
asyogiaEedr with ﬁﬁﬁt%teéﬁﬁsé? PYORHEAR YR FT é&PEF’S’/‘ tHRE £Qne With a time

Zohé %Hﬁ%@&ﬂe\é{%&bﬁ@fw{%a@@t ry type for storing
directory entty f e names is described above

Wi t Whléagahxstratovedanbocsmmﬂmerhesn ebmst(arﬂd@)REd&cnbﬁﬂd, it will be

deci bl ock [ uct t r

onifEe R e ol Shtees ot BE ek SF RS iR (GpREpE Dol e spiri

and 8¢6pe @F tHehAvgnpibant i al |y natchlng dlrectory entry. If
so, the routine 1100 term nates by reporting a
conflict and the file systemw |l be required to
select a newfile nane. If the full file does not
match, the routine 1100 will return to block 1106 to
conti nue checking hash values for all the 10
directory entries in the file system In accordance
with an aspect of the present invention, various
addi ti onal

-11-



functionality may be added through the specification
of specific directory types. For exanple, nane
streans may be supported by specifying a nane stream
directory entry. Additionally, on-disk encryption nay
al so be supported through the utilization of specific
15 encryption algorithns and key exchanges. Stil
further, tine zone conversions my be associated with
directory entries to automatically convert a current
time zone mﬁth atime zone mﬁth the directory entry

Y\?fus e(rjeaelllilbeo\ég1 3 8esh(l’:érsll¥)£’)entctllo}4 ipwh dlrge nctl&subeav r%éar privilege is
cldimell ameadefiped acfolioges can be made thereln mnthout

departing fromthe spirit 20 and scope of the

invention, -11 The e nts of the invention

whi ch an Pefempélf%%ﬁg%ew fug} ﬁwlp%.qoa@éltqrsexee}t%hlwmponents

fo@;tsn&ge&atm 8 Ssinp bl RUGabldlcomh R UbRpriliagdabl e medi um
havi ng conput er - execut abl e conponents for storing

dat &, boohpargmaigts empoagatbt @eetpra heott praraetpnsifen afjle system;

par drBenioer g s PaREle or SRFRLY.AP MFim wiy apsociaed

wigotip ditesistedngr defining a file allocation table

associated wth the file system a primary directory

ent rAPTHBHY SHERODY SHOsHRIBRENHET gegcafying data iak root directory of the
fdsyeghoiny of the file system and at |east one

secondary entry conponent corresponding to the primary

di r et leasty one stcopdarp rmﬁymmlmnmtd@ﬁwemmgmmtoathdairanary directory

t t
eoffyiannanent 9id Jelge e bl esshdaled Vish i brimery diran enty
cohipokérti m 1, wherein the prinary directory entry
conponent is a critical prinary directory entry

conponent that nust he understood by the file s m
3. Pre c&hﬁutc%mpwswéﬁﬂée COIRRARERE sTecied t1ag Gl rein the

prilmariBeSf Eﬁl&r cOhpORNY isth CRAELA PR Qere&Qﬁg?rR%nEom oerént that

beni gn pri‘mary directory entry conponent t can
musg ho nederitbodibk thevide systathe file system 4. The
conput er - r eadabl e conponents recited in Claimi1l,

wherein the . %g ?aﬁatﬂ% r@o%;?or&ntgnte{? & Og'p ?‘lllgﬁltl | ¥hérein the

critical secon I'rectory entry ause
primary directory entry component is a benign primary d1rectory entry component that

can be ignored if unknown to the file system.

4. The computer-readable components recited in Claim 1, wherein the
secondary directory entry component is a critical secondary directory entry that will cause
the primary directory component and the secondary directory entry component to be

ignored if unknown to the file system.

5. The computer-readable components recited in Claim 1, wherein the
secondary directory entry component is a benign secondary directory entry that can be

ignored if unknown to the file system.
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the primary directory conponent and the secondary
directory entry conponent to be ignored if unknown to
the file system 5. The conputer-readabl e conponents
recited in Claiml, wherein the secondary directory
entry conponent is a benign secondary directory entry
that can be ignored if unknown to the file system
-12 6. The conputer-readabl e conponents recited in
Caim1l further conprising two secondary entry
conponents corresponding to the primary directory

entry ¢ on%)%%%rpyteg{}?ae&%?g{/bhg%{l%g %ﬁt%%gn R9SRCH Alfdr comprising

with'the prinma
twosaquidery- engéydabipenauspamsposding to the grilmanyGlliaéctory entry component

erein the rimary directory entry conponent
and O FEoB SIS 4B SO Sl R IR a? PR el st er
avai lability within a storage nedia. 8. The
conput er -THRadaRpetef- ARSI NESmpdehis € fbcitbd GhalOMBik, 1, wherein the
wherein the primary directory entry conponent )
prisgary dargetans entyy eoRMgRECoTERsReRds taran dlocatipa bitmap defining cluster
{gﬁ@, e g onents recited in Claim1l
aV\%ﬁere ﬁhpﬁggqg$%%%§§ﬂ%irectory entry conponent
corresponds to a file nanme identifier. 10. The
conut er -Theadambetecoadahle ncanpmentscidcgdd i in - Clainh, Owherein the
mher%in t he Eile naqﬁ identigier inclugfs.P full file
P SURGOL 1Y SOFRIBEH S3HESPPRAS iy Al uRp IFRF ¥ e adabl e
conponents recited in Caim1, wherein the at | east
one Secondrr yomputettaadyblentdypodents eseitediSint Claih 1, wherein the
ext ensi bl e secondary directora entry. 12 Tﬂg
PIERA Btré?tﬂ”fyeeé‘&é(tﬂoglp%%(?ﬂ’é?ﬁp@n Hioi2 1dg npme ienfifey:
further conprising a manufacturer data conponent for

specigf yi MherGMputGirtddabled@dimponbts!ad HcRed inlGlaird9, wherein the file
comput er - readabl e nedi um havi ng conput er - execut abl e

nagsripesiidier nclydss a fylbfilengmeaang a filpaawe hptht er - r eadabl e

conmponents conprising: a boot paraneters conponent for

spegf yi ”ﬁxebgﬁp&étéﬂﬁb% %o%ggnég:és; @réc?te&%ﬁt(?llﬁlné 3, Wtefein the at

all ocation t e component Ining a
least lone st @mlatya directarysendivatemespondshta e ekiensibky sicendary directory
enFeans for specifying data in a root directory of the
e system and neta data associated with data in the
root directory.
12. The computer-readable components recited in Claim 1 further comprising

a manufacturer data component for specifying manufacturer data structures.

13. A computer-readable medium having computer-executable components
for storing data, the computer-readable components comprising:

a boot parameters component for specifying boot parameters for a file system;

a file allocation table component for defining a file allocation table associated
with the file system;

means for specifying data in a root directory of the file system and meta data

associated with data in the root directory.

14. The computer-readable components recited in Claim 13, wherein the

means for specifying data in a root directory of the file system and meta data associated
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14. The conputer-readabl e conponents recited in Caim
13, wherein the neans for specifying data in a root
directory of the file systemand neta data associ at ed
-13 with data in the root directory corresponds to a
primary directory entry conponent for specifying data
in aroot directory of the file system 15. The
conput er - r eadabl e conponents recited in Caim 14,
wherein the primary directory conponent can
correspond to a critical primary directory entry. 16.
wiilh g TR EGE HERYAR) & fRIROTSDL A BEL! Sbeldhy, Ghét Todionent for
spé&fiyirpsdaeinid atreofdifetirg of heifif@systehr ectory entry. 17.
The conput er-readabl e conponents recited in Caim13,

wherein the neans fo peci fyi ng data in r.0o .
di r &t or gt cqwt?rrqeééaﬁﬁsﬁempa%g%ré?ate&atrh &t aphgrein the

iMlab @Syl BrripBffert @ cHdsp&idHo% dd@fehré;qﬁﬁ ifeEiB8} erfRe
pnsggandafgygn?%y conpo%entsS correspon ingm?oltheggzta
in the root directory and defining neta data _
assdéi at ddevsamputerercadablargpppanenés tregiiede it (Glaim B, wherein the

BRI S5 R0 I LA B SR SRR

conponents conprising: a boot paraneters conponent for
spedi’f yi Ae bocotppar@adibér sofmponantf irka@tedy st €Haimal J,i herein the

al l ocatiop.tabl e.conpongnt for_.defining a file )
mipt B RprO R MEHIE 1L aTh b 1 4R v and piste pta gssociated
withO@htadid kd Qbyt ARERERLMcIERE SPRALT Vbhé GeB@idAny Rnfty &thponent

directory of the file system and at |east extensible

e. . . .
cogpwonding telthealatoimpbn eant desterysandriefingeroeta ataragenciated with the

Kol ry conponent and defining neta data
Pﬂ%%%ﬁ@?%%%ﬁf@ﬁ?h the root directory conponent. 19. The
conput er - r eadabl e conponents recited in C aim 18,

wherl8i n tAheompoter-rafidalele t oediumohpomg wbmpstea-egedutablalcomponents

root directory conmpan t hat st be .under st ood by
for ﬁ%%"ngf 4a|tae %},ey%%%%?erfﬁgg%kecogmgf}{% FOPRAYDE e conponent s
I eCiathdeht pararhbielsiBodipondMi E6:&ipacityify boGipardihdi@s Fsrrayfile 8y dtdm;

conponent is_a benign root directory entr{ conponent _
t hatt flgrllgsatiopisblegcompongntc s \ietinimg: mdile jallacatipn ttable associated

withltfle file system;

a root directory component for specifying data in a root directory of the file

system; and
at least extensible one meta data component corresponding to the root directory

entry component and defining meta data associated with the root directory component.

19.  The computer-readable components recited in Claim 18, wherein the root
directory component is a critical root directory component that must be understood by the

file system.

20.  The computer-readable components recited in Claim 18, wherein the root
directory entry component is a benign root directory entry component that can be ignored

if unknown to the file system.
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