. ;e3e]]"zj6TRf i ~ 2 2 MAY 2003 COVPUTER SYSTEM AND METHOD FOR PREPARI NG A
CO\/PUTER— READABLE MEDI UM Background The disclosures herein relate in
general to i nformation processing systens and in particular to a conputer
system and nethod for preparing a conputer-readable nmedium This
application relates to co-pending United States Patent Application Serial
No. 950,54a filed Cctober 15, 1997, entitled SYSTEM AND METHOD FOR UPDATI NG
PARTI TI ON MAPPI NGS TO LOG CAL DRIVES IN A COWUTER MEMORY DEVI CE) nanmi ng
Alan E. Beelitz as inventor. The co-pendi ng application iS22 rd4y pgpgat ed
herein by reference in its entirety, and is assigned to the assignee of
this application. This application relates to co-pending United States
Pat ent Applic No. 012,196, filed January 23, 1998) entitled
SYSTEM Al ~TD EPARI NG A COVWPUTER MEMORY, namin n E. Beelitz
as inventor. The g application is 15 incor ‘M@Mﬂ&n by
reference inits e‘ﬁ?‘ 6rety) and is assigned to the a “ﬁ
application. This application relates to co-pendi ng Uni tgehoSt at es Pat ent
Application Serial No. filed concurrently herewith, entitled COVPUTER
SYSTEM AND METHOD FOR ACCESSI NG A COVWUTER- READABLE MEDI UM nam ng Al an E.
Beelitz as inventor. The co-pending application is incorporated herein by
reference in its entiret and is SSI ned to 20 the asmgnee of this

appl i cati on. 2 2 MAOMBIFERS¥SHEMAND METHAR FQRPRERSRENE er - r eadabl e
medi um such as a hard di sk. GoFENRITHE.QENDIBIIAVMEDPESN created for

preparing the conputer-readable nmedium(e.g, formatting it and suitably
addi ng) nodifying or deleting one or nore partitions on it). Nevertheless,
previous techni ques of such programs ang ghgffd cient. 5 A partitionis a
unit of logical organization within a conputer-readable nmedium In one
exanpl e, the corrpl]ﬁieldlwlgwms hmlhtrﬂpbmgsamllt@ infmaatéon paDCtﬁaimel siesk andhocor di ng

to a previous,Lechn] qus Lter gﬁgm%fxd &E&gcf e;;an $§cc!n§ uf! ehgflmdaflen at |east
one ot her pal‘%ItIOI’IIS xtensive ecr€a In order to

real | ocate sector sThfsrapmqahmx rdletlee!toed ppramrtglﬂmtgdlsta@s Paent appleatiqpadetizltNoon. Such
extensi ve modydylGatd;c cPOc%be fscﬁsg%“ Ofed §Yéf’§wf«h\fﬂd1€1f%‘mob RORGFOLRE V) a

need has arisen’tor tem an preparing a
conmput er-r ead%RHTi@d mpmﬁsmmﬁmmmmm GOMPSIEBRMEMDRQ’@WICE

DI ST OUS L BC L SR AL ONEL 0N Moke DAL EULRLLN L3 B has Al sen for

a conput er sysaf“errlﬁ or prepan -re
whi ch ef fi ci erfeyentesiniitaentdeag,add rseksagned(mthoaspgmﬂomhis appmktmnques ~a Sunmary

(:O;rerpﬁtrri;;)dl rent, acl%%ragf)lpcgtli%’ relBtes” t\(/.)lcg-%gnda ng%?nqtgclij Egtres E%c?ntt %g}l{cgt?on%%ng%o
012,196, filed January 23, 1998, entitled SYSTEM AND METHOD FOR PREPARING A
COMPUTER MEMORY, naming Alan E. Beelitz as inventor. The co-pending application is

15 incorporated herein by reference in its entirety, and is assigned to the assignee of this application.
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This application relates to co-pending United States Patent Application Serial No.
— ., filed concurrently herewith, entitted COMPUTER SYSTEM AND METHOD FOR
ACCESSING A COMPUTER-READABLE MEDIUM, naming Alan E. Beelitz as inventor.
The co-pending application is incorporated herein by reference in its entirety, and is assigned to

20  the assignee of this application.



readabl e nmediunm) and neans for formng first and second partitions within
the conputer readable nmedium The second partition is within the first
partition. A principal advantage of this enbodiment is that various
shortcom ngs of previous techniques are overcone) and effi cé;nﬁ% S
increased relative to previous techniques. Brief Description®of“ &#3Draw ng
FIG 1 is a block diagramof a conputer system according to the
illustrative enbodinent. FIG 2 is a conceptual illustration of an

enbodi nent of information stored by a hard disk 25 of the conputer system
of FIG |. FIG &aoaqpatemamg},@ coHthuéﬁezicﬂwc%df%. g WMEF&ﬁEzter

information stored within a alfocation table o |G 2. s a

concept ual i RrpRIgRY BaAve bren Srealgd foo pispatingehstcomputer-readatle edien (e famatineit ewhput er
system of FlGebly adline. fod \4 Fl GS. N TN RiedeBLIE & hart of
operation ofs ttahéy%:om Ut%rfys strégnggﬁg °ﬁ%m°?&%“&n %nqlt)s%ae %oncsggptrt%é 4

i |1 ustrati orteathiques odbuch pregramsereandfbelénent of information stored by a hard
di sk of the conmpuyter,. t of, Fl 1.. Fl ol 1S ncept,ual i1l ustration
of “Tnfor nit i on ogrm BRI S oblflereipihifor Gir Rafp BURRRb ERat W 5T
a concept ualexathplesbe @hiponrr otmsamaltiple partfidos bn atard éisle ndbadidingnd a pdevibmsf or mat i on

stored by a hard disk of  the.conmputer syst of FIG 1..,FI.LG 9 ig another
fl owchart of* ’8?%\‘3%’508505?": P%“‘H‘gﬁﬁtﬁggf” ‘i?sa?g  8ge qgi'eéna“it.m“t’f)exﬁé‘f‘é{%' ed
Descri pti on ddddiedbr regreated inafeder & RYl0adR 2tton fRANAEedPARTtI0M thdethezat ed
generally at 100 gcgor ding to,the illustrative _enbodi ment. System 100

i ncl udes’ i nGEHIGRy A EXEERAYE mpdificalignop reqieatiqds MefECien) print devi ce 108) and a

conput er 15102 f or AGXREHEIY,AhepY K6 852 for dBEMPRI s Pkid @ nRRRE aarlp&Pm{gQ- g.
conmmuni cating infornmation) in response thereto as discussed fuyrther

her ei nbel ow.C°PRUIEHEadablg medivms i ghish g wbith St e ortcamipgsof Bieviaysoqhaiangs are
| BM conpat i ijverchife. SABRlpaSiedRUL € heel hRCariker 924 co%@fe;gyéa@m %f:}h&ﬁw‘ for Mépgiays 95

operating systemsoftware. Al Mcrosoft products identified herein are
avai | abl e f ragmpRtersadsble redivpb Fathidreifidyney Witsrgssdirelatingjo mReviens rehnigygs. 08052
6399) tel ephone: (425) 882-8080. Conputer 102 is connected to input devices
144) display device 106 and print device 108. D splay device 106 is, for
exanpl e, ¥a conventional el ectroni ¢ cat$wnmaryay tube. Print device 108

One embodiment, accordingly, provides a computer system including a computer-
readable medium, and means for forming first and second partitions within the computer-

readable medium. The second partition is within the first partition.

A principal advantage of this embodiment is that various shortcomings of previous

20  techniques are overcome, and efficiency is increased relative to previous techniques.

Brief Description of the Drawing

FIG. 1 is a block diagram of a computer system according to the illustrative embodiment.
FIG. 2 is a conceptual illustration of an embodiment of information stored by a hard disk
25 of the computer system of FIG. 1.
FIG. 3 is a conceptual illustration of an embodiment of information stored within a file
allocation table of FIG. 2.
FIG. 4 is a conceptual illustration of an embodiment of a memory device of the computer

system of FIG. 1.



is,  for exanple, a conventional electronic printer or plotter. Al so,

conputer 102 includes internal speakers for outputting audio signals. In-an

al térnative enmbodi ment, the speakers are external to conputer 102.

Mor eover) system 100 |ncludes a conput er-readabl e nedrunt(oz garatus)

110, such as a floppy conputer diskette and/or a conputer @d 03 25 A

human user 112 and conputer 102 operate in association with one another.

For exanple) in response to signals from conputer 102, display device 106

di spl ays visual igpges) 2 Vi C i o) in

response to si gnaﬂlrfg fr onga B, Qﬁ & al%wga‘rgérqisoﬁt&g&evqﬂhglé%gdtm?&?m Oozrlléugl

i rages on paper, Hfdé usxepnclﬂraal\rliltemmosmﬁhx aliesatate embadjmsnt oF infdrinetiqn steselrby112

operates inp 104 LD Ql der output information to conputer 102,

and conputerggﬁgﬁﬁggfé%éFW% ek ite H”#ﬁ#%rnation frominput devices 104. 3 2

2 A-U4A1F ~p, (I ~ IFIpUT isdevhemsal I0dtratidalobitieyrmétin sexafithéy) a fle alddruttonttabdde]

electronrc kFéfgard and a pointing device such as a conventional electronic
"nouse") all or light pen. User | 12 operates the keyboard to output

al phanurrer i C textFIGng Qramatdegaartrmsﬁamautﬂrmhwammam RO RIof MBZmhRGei Ves
such al phanuneric text information fromthe keyboard. User 112 operates the

5 poi nting d&gicg By & §agdishatthecampyier Y SIFIGrf or mation to conput er 102, and
conput er 102 recqrmeﬁtsmher%rvaartorelsttznrah of tE SffPRtel Wb/ AEIG.NE POi Nting”
devi ce. Conputer-readable medium 110 and conput er 102 are structurally and
functionally interrelated with one another as described further

her ei nbel gw. Conput er-readabl e nedi E@?aﬁéldol)ést%t%?t (e.g. encodes, records, or
enbodi es) functional descriptive materral (e.g. 1ncluding but not to
limted to conputi®. bﬁ@@ﬁ%ﬁélaelamsvéapeﬁmqfeﬁtm II@BCa@d)EQM\EHENdIOOapM‘hwaI ons)
and i nf or mat n I arts
functional i tlh(g\/\A‘té'{rrﬁ(tﬁr%%ll(f)%ed‘)1 %“AS%%%B{J Sﬁclr%a%g ﬁ%@é}é 64&%??@ %ﬂcgm%ggh
functi onal dBBlurdp\ptq \08, amd e @prinplteri1§2 Q:trlemtnmgaztdcyssaradd fmfwt\in@nadr#tsvns (eg.
interrel ated tO Em Ut 1%% 10n?91 re€spo sg'therqo a]s‘grs etd%es e(%pl beyo \ftl %nal
descriptive Farertar ey ORPSTT UGt Ures “aerine Structura ~

functi onak i illustratied ahbddnsdm p&nﬂn&etrvmms as BV -compaiblegtetsomel sdripnter ((1PES) thard

conput er - readabl e t her s of,

Chrerrel ati ofCRIROTREH Piodet PR uinde ps DR R Er L LR R AP R be
realized. Al Réeinafetahiilabla o Misrossit Oorpbrati@s Ond Jidraseft r‘matyemedatond,mmmser
prograns defi ruct functional interrelationships between such
conput er pro@il%n%lt 5‘?‘?&336%5%&8%adab| e medium 110 (and ot her aspects of
system 100) Suc iCdntifuet nrﬂiatdrmétsémpmpqt cpeircm 1to4tdi@ta9<daq3¢et1®6 aft (it devixe 108

functionalit e.realiz uter 2 re

accessesajﬂ }6658'6?’ g’% ceglgé 1k t%fr En%f“ggé‘e‘?t‘ ‘t’% o m?ﬁt?é&gd
menory deVIogB (oB:ﬂmpreaﬂC@mmSMSlﬁctﬂﬁwghyteg or%bﬂew%:gl‘ﬁf rwmﬁmjﬂezramﬁ&);ﬁ uﬁéi'ﬁhl
conputer 1 er SntJrﬁrrvs its operations (as descri el sewhere here
response to ‘@‘\‘?“&t“g\ﬁﬁﬁ?&ﬁ‘gt‘ag 3{‘ ?é&“‘taﬂv } sprafiree ©

parti cul arlycongate U2 rMereovke) Sysia [00riAGudel @ cfificatda@ibledhedird @R SispaRiths) HOg.

executing) a conputer application (that is stored, encoded) recorded or
enbodi ed on &<k ahbiitRY SoRIEIIskeIRERY YA corBrieEh ity conputer 102 to perform

addi tiongk oper atA Ritfan(@& 10281 dobptef] (2RpEEE & REJcRLIM witheehsthatgFy) such
functional descriptive material exhibits a functional interrel, attonshr p

With the waySiRpithingrPershin tiasrls fn copautt K2, qitrlay deyee 08 displartvisnal m3gsts it s
operations. anddisd 1VWiedQORh R4l vR4ges. cprew REpoh RS ABKG FrERCIEIMPuler m prntan
apparatus fromwhich the conputer application is accessible by c rrput er
102, and t hedevs 0] pntaYIpial EREssoR PRRET NG MEs Sptievssychodsvplimages] hyrthep pser
causi ng conpyfxy ex%@@mtp(?t dé@x(:ésqlbﬁh's&&é? t@&lﬁ;&&t iRt RS Ehh R 02, ik @ehldel On to
readi ng such functr onal descriptive material from conputer-readabl’e medi um
110) comsdit et02rekives sush irdpratien fagm npuidienigesddéh functional descri ptive
material from (or through) a conputer net%rk 114 which is another type of
conput er -r eadabl e nmedi um (or appar at us). reover) the conputer nenory
device is itself a conputer-readabl e nmedium (or apparatus). FIG 2 is a
conceptual illustration of information, indicated generally at 200, stored
by a hard di sk of conputer-readable nmedium 110. A drive controller of
conputer 102 outputs signals t0O to the hard di sk of conputer-readabl e

medi um 110, and the hard disk stores such information in response to such
signals. Such information includes a master boot record MBR, as 'shown in
FIG 2. In accordance with the I BM conpati bl e personal conputer ( 'PC")
architecture, the MBRis the first sector (cylinder 0, head 0) sector 1)
on the hard di sk of conputer-readable nmedium#.;; 110. A sector is the
srral | est |nd| vr dual I y addressabl e unrt of storage on a hard dr sk Under t he

. o o o 1NN -,




2 2 MAY 2003 particular nmonment (i.e. only a nmaxinum of one of the four
“active" flags is set to a logic 1 true state at any particular nmonent). Bl °
i ncl'udes ‘i nstructions for determ ni ng whet her (and whi ch) one of the
partition table entries PTEx is marked as "active." In the exgemla FI G
2) the hard di sk of conputer-readabl e nedium 110 includes partitionS Pl and
P2. Partition Pl includes a partition boot record PBRL, a file allocation
table FAT1) a root directory RD1) and a file region FRL. Partition P2
includes a partition boot record PBR2, a file allocation table FAT2, a root
directory RD2, anbhpetdevits 10&biciade, FdR2xanpld, B cirnventiopst eladtiony keytdh@nrméof t war e)
conmput er 102 des at es or refers to) rtition n

associ ated | &g Hﬁqg&atcﬁ‘ﬁ‘gla‘%??o&’cn? {gnal, elegronig, mRUsE”, f%GEbgﬁarelfﬂﬁ"f ?ﬁ“egry %{%12
respective | @géraiad thd keybtird W@uipSEaMsHaminSic Wxt mf&rhatoa@adohtpu@nlozwrmoﬁpmt}

desi gnati on, the parti t| on likewi se is associated with respective

| ogi cal dri vd02 fsesikssarch Aphamigisric exidntorRasiop famitrkeyhoprd; é’sﬁdé%Pm?F%es"‘Teor a

partitionsto bﬁmgm&etd AkRbcuMot-For@BVinfoRtioa to @Rip¥iEr 108, £ TBHIRE 10546 edS
conput er 102) boot ed" (or "rebooted") when it initiates execution of

oper at i ng sy§‘t‘i§rﬁ“§6"f“t°ﬂfé‘?lénf("@‘a§°nM%F*GS’GWE‘“WHG@\AB) in response to an event
("boot ~5 event’ éom}%ﬂé}nea"aat@pﬂgdtﬁx 1Y addRYmPARer 16@5:»3%%{@41 andRB&tioktR

"turning on" conmputer 102 (e.g. user 112 causing applicafion of el ectrl cal
power to corrpnjtreel*atmﬂwe angithes b degpried rthes béreinbrlavt. depmpfutes-onapabicemedivap) 10

Al ternativel ¥90{e§ gtﬂ:" cﬁcoggolteco‘%&eﬁrterrm%glegt | nﬁghgf RlerBive @{IB—HI @r ﬁ_:%dt?i b\ﬁn

command to ini y exetute the oper g syste or e%anp
conput er 1002 hmmyd to@ompmer mazgrztmse(als@nfmmdltofas mfl\usaem aﬂpl@at(oes)gnd infomoatgn | nput

devices 104), o p te 102; or
from anot her Sté‘bcr%es %T&C? trTCBIta lft nﬁﬁv f’%ﬁnc ‘bea?gb%/c“ °n}2’H%s Ponse to
booting (or E:ebpmetmmg)blemaqjumeto 14185, sxﬁca)fu:mddfnamcea"npﬁ&zﬂm&ds strixsdrsllychd ons
intoamam)rﬁlrdeviﬁe of %3‘5 uter 102: gf w@l; and (ii) fromPBRx if
partition tabfE"¥RLY PEF °°H’§}“ﬁ”&a‘5‘ °'"éeg't“ dD " and (b) executes such
instructions in reap@Reh fiftidnal acHpiine MateR4Oh MrratiROMuk s 9éfthe 2@uctural and

i nput/outigut syste PBRx is . the partition poot

("BIOS")., of co
record of®PxfUiziene “FE’%P‘I‘Pé‘S*b%fqt‘*i“feF’b gg@%‘?%ft“éﬂuwfff’r?“?ﬁ‘éﬁp tqrieagphle medium
illustrative mmtaaaibtﬂ&rat;)ec@oP@stmueO)a SEéH18le RelRREEHs perinid thd jaforBatiod Btruckiresand
each PBRx include jnstructjons according to the operating.systemsoftware's

type, versi ofnctenalityAnbarsgjeed: 145G apig e frptionadestrvtivs BAFEAMTBTPYFT 102, an

FRx stores i BfRrRudbee shhdr@R anEAGRIFiDintSel 2Rnhipsibet@een sA¢HcompRleNBerarks of
information clusters. A particular cluster is designated as cluster_ b, 2

2 MAY 2003 \wédr@nt?Utegfeat’ﬁblertteéglétUﬁlﬁt?&étheb@t’%éséﬁ sY§teAn§OX Spch infgrrelgtionships

i1 T ustratigve perard fBfpuier hBGamd lféﬂc%rﬁhWt&béx@al&eJ)art' cular FRx are equally
si zed, so that each cluster has a size =_2Y) where y is _an_ integer nunber

and C* 2Y is | es%orpwpl@po%ﬂ 03 rgads (e. g. loads, accesses, of copies) such functional
descriptive material into a computer memory device (e.g. random access memory (“RAM™)) of

computer 102, and computer 102 performs its operations (as described elsewhere herein) in
response to such material which is stored in such memory device. More particularly, computer
25 102 performs the operation of processing (e.g. executing) a computer application (that is stored,
encoded, recorded or embodied on a computer-readable medium) for causing computer 102 to
perform additional operations (as described elsewhere herein). Accordingly, such functional
descriptive material exhibits a functional interrelationship with the way in which computer 102

executes its processes and performs its operations.



the size of the particular FRx. Accordingly, PBRx includes a Bl OGS paraneter
bl ock that, 5 specifies y and C for the particular FRx. Each FRx has its own
respective size, and each partition has its own respective vglues of y and
C. Inthe illustrative enbodi nent, each root directory RDx i %cﬂ W s208dace
for storing up to 512 entries per RDx. Such an entry is associated with an
information file and includes the file's filenane (e.g. PROGRAM E7CE,

DATA. DAT) COWANDS. BAT)) date, tine, size, attributes 10 (e.g. hidden), and
starting cluster. The starting cluster is one of the C clusters within FRx.
F1IG 3 is a concEpthealcoinpitergtadable ordiof lil dfsan apraratus fromndiicdathechmparer al | y at
300') store -he hard:el ithin-a fi,l | l.ocation table FATXx. Mre
particul arl ?/d p B‘ ?Icﬁ{l %Q%)%%wg% @%8%% 'f—lfrdrbz’:f,"d fhr? 8'%%'% riaB‘[ch@t(fG 1} ROEE S&@é’éy Wi t hin
FAT1. Each fcomguted 103datdagsingtcatabeteriAZxo pepfoinuslel addittmblropaations.alinddiisoni at ed

with a respective gne of the clusters w thin FRx. t he, exanpl e of FIG 3,
¢ 115, " oo neutniandt Rphon® Afefiie eiedn e sopwatsh ARl e 19 SOt P2,
Each entrsy iinedphtilesf raadirgSRECuhdtiona tek@privk haleF8 fidnl @SthFaagh)\h@ompiadiermpt , 1 f
the state of enﬁlirf b is FFFO_ FFF1l) FFF2, FFF3, FFF4, FFES or FFF6, then
entry b i s RA&PMFBIE angfpers CPmRer-readatlemediym (r apgraratifi. fMorgoyes thy computar
entry b is Avahdrptdvive id ftselfB Qorifuddrfeaaibl€Mbdidm Rorlappatardymber besi des 0, FFFO,
FFF1, FFF2, FFF3, FFF4, FFFS or FFF6) then entry 6 is Allocated. If entry b
is Allocated andFifad i sengtpabiilustrationefinfarmarion, indicated generafly MR00tRrdbYnd
does not i depid disk o cepkerGdkdle mkcfiurﬁrl]kir.yA E?Qe?pﬂdl@PﬁE§Qp@&q0@gﬁyﬁ V\ﬂér?%seg s

besides -1, then the state of entry b identifies a next entry (¢

an integdr riethsdardgisk\néesmmtesmadable medivm hide anslghafgrd diskgtorearsieh infpriationfnmat i on
into or read;j ' rret, | u]ﬁm bl r gﬁgr ut er
102 out putsqgﬂgrghrgaﬁéﬁtgbﬁa%nhg ri \?ﬁ:@ﬁﬁ#%%&%% rg%rtr%ﬁ%gr 1 5?915hvg?ﬂe 25
drive contrdllGet receives such command. Such command 1s addressed to
partition P~ (an ccordj {0 ect | | oql LArhve as iat.ed
Nth partition poyeBeRRoLipit mbtoRal SRAREb LY Sl ERC RS BENERRR"]

C. or A) thathe dsssegnalcgbndead, thidd 0psecidx 1) crtbk haatdisi aficorpuer-réddatile meldimhi fi es a

tixe logical  dri i at.ed, with titi Px) . . I
Spociri e a 108 &Rt HF P OB ey bR Eant o Boraghen <30 %y LBRGee ©o
such comandBM:-@mphtiile gérsonel compiterqt' @Y archiedsraRhded Oifksthbe: adetoessead s 2 2

MAY 2003 partition P romthe hard disk, (b).if an entry wthin

i ncl udes t héY¥eP| ‘g?‘fﬁffé‘)gfl* Hén?haﬁugggﬁ%ﬁ?%gﬂ"@é t%tb%?ﬁei"* ih%t§°'f’ﬁ‘é‘°'flitbtlgé°r§‘|§gt<%rti ng
cl lr,;ts)t er bf) &&aied&ﬂh&a&iﬁﬁ?a bamtgmmlﬂ tl&l]faff dydishd &dnripteRIDL, defive kiR p?irti'liSn &long nt e|ge£j
nunber between 0 and G- 1;, a ¢) if an entry within RDx does not include
The 711 onamey RESRaRE o Aafs s of oen i o Bdgsk PrrigewrSer 1 or
the fil ey saumbetoftdad/waitd Ipadinaudtigicaby the Gurfibdd 51 Retofs pbrSradlSmokibkdded thd t h an
Avail able entry f within FATx, and (ii) wites) in an available entry

wi t hi n RDx, e'ﬁyg‘%peﬁﬁc@ﬁarre) the then-current date) the then-current
time, the file' sTh ™8R ihdidet bdotsisp MbthictibidtBRSnd AMektaa Padicentblé Mpatfion of the
file's starting cluster j. In either of the foregoing situations (a) or
(b), the drimASRERARIFGTIREe: Inpredane ity he feMAcmpRENGRSTsaRE CURPURS K & Cot her
clusters if afRReutrs) heIPEKicRBES)foRPRIADK iaBlk Enthiél, nadhehf PTHI, PTE2, eNES & FTEME; 1
o and suitably nodifies entries within FATx .to accurately indicate an order
for acce¥si MyPasiion tblea FdEx ivhesina s 6 AF Wiltdpdesiatermriion gt desrivehtye tife
file. Such ebfidesndMybdeRteddtd heR e lYe dyfteth ¢alTSSY EAILiPEMRbiEMe di SCussed
further hereinbelow in connection with the "next entry" and Final Entry

di scussi on. apeseentable (‘Fédt ), Agmary of wHitgof 2 pyutiapdixpssoeiad rish push PYEKX fi es” t hat

the allocated  gach partition table entry PTEx includes a respective “active” flag. The drive controller
of computer 102 outputs signals to the hard disk of computer-readable medium 110, so thata
30  maximum of only one of the four partition table entries PTEx is marked as “‘active” at any
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. cluster is associated with an Available entry within FATx. After

de-al | ocating a cluster, the drive controller changes the cluster's
associated entry within FATx to be Available. After identifying the file's
starting cluster f) the drive controller perforns the operatlog§ ﬂﬁ%d bed
in the follow ng paragraph for the situation where b = f. The drive 3
controller reads entry b within FATx that is associated with cluster b of
FRx. If entry b is Reserved) the drive controller outputs a signal to the
processor of conputer 102 for indicating denial of access to cluster b (and
|1 kewi se 0 pLiigy RAdrerit: Blop qf&ixmg—g,gf relof fie AP Sholidc B LD b PAGER) -
conpari son, Pt entry b | 'ocat He odrive controfTer acceddes c uster
bina nannetlateslp@tylpﬁl‘"edalbyomdné Bbimaldes ifstruetionhifer fatamadgorhetitr (Gohwhitldr 102
(e.g. in regpo @ controller reads

i nformati ongg (g?]geaéa&r%i%g aégt%gtrm%p% afkﬁé]?sqgsth\éh information to the
processor of confpulteexafl2 of FGA2,ithchapd dislesf sompudr-readafhesmetioh O indedsves such

acel ves | nPRMIREEART Forerien B BEletPeat o bbbt Poa Lty

i nf or mat i onFAM @ redtidire@sry RD.1, Adtacfile ag.eﬁsm ﬂMﬁdﬂS’Qﬁﬂcldﬂes  pajtitioh bedkdeyrdd is a

Final Entry gss to artlc onfll is conplete and
the drive CBER%&%?‘%&H@ }e% ?m(?b %ﬁ’i‘ é:ggor of conputer

102; and (b) if Wik oberhttngRPdtennsdfiwary, cdﬁﬁﬁufe)’lOﬁ&&ﬁgﬂ'fds‘(@g &p4, bPlefeB oy £peat s
the operations described in this paragraph 3o for the situation where 6 = g

(as nent i on8HtikYYeEn apexptediogicy dgve @“?ré%&tq P 40 tyideniifiess mnsctive legipaly 2 2

MAY 2003,b) dn@&&"cﬂieﬂ%tﬁhe'p‘ﬂrﬁhb@ WA SRh QednafidnGhe §thJn d&ist IslafoSiaeg ar ti ng
cluster f=2) the drive controller accesses thé sequence of clusters 2,

and 7 of FRwithths respective logiseldpivé. oveavbrowithaupsuch ﬁﬁmngtoattélsmss@lﬁfpwmmon hi n
FATx is a 1@3@&1 %;téﬁ%g%rhc%%gmr{vkes next entry g within FRx) and the
an ew- S

| ar gest | ogi cal | ve e the largest 5 partition) nmanaged by
conputer 102 is /Qac)mmum sythomisgmpuerfl§2, it Hookd douseootedDFhepiemitialeng syst em
software, ( ‘ stem
of tuaro, agiel i FLRRRN BRckRbrbe (4 RO RIS edhen SRR RN
syst em 96f t wene). Juh ahocale'teermabtbw@rexﬂbmd:h,mntlZ“tdmengdzratcempmerdﬁZ (eye. bsemi t hi n
argest | ogt Eareusid peeibnel R habb e O E B b B8, C o
conput er 1020m181tdr\1\012)t Alteroyttvely, fuol ab'cmtsve@nnfylﬁrafexptlls},ecoMpcueomafofandM/s NT
operati ng sy, gml war e an for, the .M cr{gsoft ndovvi ? ting
system softv@a{ 2 yl"ﬁ“’?% T PHSERPE BT OB HBE T FrERT™P' A SP R IBy P%™ i‘ys‘e‘i"b ytes,
a gi gabyt e &sordiaWd’ fromyise:s] 12 dngl t}ﬁouighgﬁﬂmyﬂ@ld&slOﬂQBAfrorbybﬁSputdFla@hcéhohs a
comput el 10z el o R B B b P oot &y e Go0. The
fol |l ow ng di scussdtaily, iredegiosselto Soosxngrtdrm;nﬂmlgs&ompmar R]zGS 4 and 5. As shown

in FIG 4) nenory, device 00 i ncl udes .a convent § ona nen e and
an extended mend %/)Sfofn&jﬁe ET\?ldS )@it{uéﬂ%:gdnt%%mryr o SERPY Hﬁn"%a@é%é“
menory ar eaadN®) frdﬂilPthifqpaxtuhen{aBMemt-yHmicrxems:&tbize“édtwe:”axaﬁdressed by Iovvest

nunber ed addresses) 64 kil q s of space withjn extend Mory regi on EM
Convent | onal - mereRdFeriigHsh AT BSPARE MAHEH-SUEOTL AR IS | obytes of
space Wk hi nlpmqufuysyg@mi(qaos%faaﬁpumqbydes regi ons 402) 404 406, 408 and

410 as shown in FIG, 4. At .a ste uter 102 determ cp %wﬁettl]er to
initiate executi (%{xdft ﬁ@“ﬁﬁ‘ bogt cor ofo w ich is the partition associated wit

the illustrative embodiment, a PBRx is a single sector of information. Bl and each PBRx include
instructions according to the operating system software’s type, version, and language.
In response to signals from computer 102, an FRx stores information files. Each FRx is
30 divided into a number C of information clusters. A particular cluster is designated as cluster b,
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response to a boot event. In response to booting (or rebooting) conputer
102, conput er 102 copies portions of the Mcrosoft DOS operating system
sof t wére' (T 0s") fromconputer-readable 25 nedium1 | Ointo region 402)
and conputer 102 reads and executes such portions at a step aogm Q@%i on 402
is the | owest addressable region within CM Conputer |02 stg Y OS in
regi on 402, because the OS is anong the first software that conputer 102
executes in response to booting (or rebooting). In executing the GCS,
conputer 102 allocates region 404 for storing information structures 30 IS
at a step 50«herd hif o ptegerammbernbatteen @and GSli ncl ude i nformation for
identifying | ogi i
structures 1S i n%ﬁu%gml&tﬁ? zeren"g%dlmemf f“lhe C?u‘q M:\nt“ﬁgL %}aﬁgﬁglggsﬁe% Q‘Vq)ﬁ%‘ I caI
drive assocnhzttetthwlusthrlaspamﬁﬂ’i ohieré pis ahth:eeg@amdnbcdraaid of 2’os)m§xuhzmror b@atiabl e

medi um 110) ., More artlc e i nformation
structures I%“Iﬁc‘ﬂfﬁ‘ﬁé’avﬁ ﬁé‘tf\(ﬁﬁm?‘ﬁgi’ ﬂfﬁ&ﬁ ‘i&‘é‘? epaﬁaé??ﬁn?{g%mﬁﬂl an
associ at ed |sperifesdly afd C Ve Lﬂeqfaﬁﬁﬁlal(lﬂbg -Ea€li FIot hah\ity odakpekih@niize fané 8ach pirtition
respective logjcal drive. Also, in xecuti ng the OS) conputer 102 copies
portions of }ﬁg’& ‘?"‘é”a\’tefptﬁﬁw§5?1t‘?ﬁ/é’féa‘(d§ ") from conputer-readabl e medi um 110

into region 406) [aneilarEvd @ibodddnt, RH $ood BictcKERDY BiRludsiGPack ®rlsloARSuAL 2
step 506. Notably, a new hard disk is normally blank and does not contain

partiti oni ng!? ARBEREE RBi%. Sych a&efflw%%Ssg%tia*amh@ﬁynfpmaom@ﬁ/awawu%ﬁsshe fil&ss p| ank

and i s inst glilfghe (g PROGRAM ERE, BRUATND ¢OMMARD SIEA BORLL Amé, Qlze F8ROREE) |
then conputer 102 (1 n executing the OS} recognizes the |ack of partitions

on the di%k.(e-rhiddsnsarfdstagtingslusigat The iprtins siveierds onea? teiGrelesiescvithimgRe-he OF)
does not store i ?f(?@rf?& ¢ 8&5{ Mﬁgu'd{uﬂlsof Iﬁohﬂthn?ﬂJdﬁgtﬁé ge‘}lcxfaﬁ§< at 3‘39 'Ho'récd%'

| ogi cal drives. In a second situation, ecut’i ng OS)
recogni zes pardditkivgtén ofile elingatifingtole BAVEK. sMercegnctrhetrbr imale expmple prEifSqu es IS in

region 404 fu?irormaqg 65 1¥ tgxgeénqgm%'l‘l d%%éﬁqﬁe al%@%log ?a%ELEAglrx 1n<‘$@de£ gg?t?x egaléﬁl ng

the application so ecogni Zzes a ne
del eting paraissot:na@dlsutbla r¢sh®tlv,h @k of tha clexes withindrRixh & thpplamp tof BIG. §oﬁ3 F\Aa,rse SW

in eithet, tngatwrﬁmﬁd&ﬂ@ 3&%655&3&“% 6B ek b! E?c'iu'cg{r‘yi H@%E;%g%%% stale,

initialiZzes tirn
nodi fyi ng or del étthﬂglusmevmmbWﬂmnpa”rthqstatfocrfsnf@nb 1StFFﬁ® FﬁFs.tFéﬁZ ETEBS ﬂFﬁ4,t he

| ustrati v eaboniepL Ryoh LLLLR !4 ZaL 0oh S BALL Of -0 06 853 Skt od

by conputer toions rograns ‘a We di sk
for supportiingvaiiable Olfshecend ccfesmoﬁ is ayaibenbidds OAfHFerFRmmHm;eE’FFB EI~_2F4aERf§,

o {16 o S5b Se o0 B BLEPIELLL NS o0 119, 0 S LAt on

unl ess apd Uil Entﬁyomaldb&rnoc’l.xﬁé’mm Rext drery O If eirph esquoaawmm thys a0beitd eeid<00)

I nformation Egnrttlxjecgtztilg gtscntry b Edlgntgfecs Egcnx% gnutyoq,t She 2‘?5 an integer Q&rgée?get\%cnegl/OOagd C-
1.

For accessing (e.g. writing information into or reading information from) a partition Px, a
processor of computer 102 outputs a command to the drive controller of computer 102, and the
25  drive controller receives such command. Such command is addressed to partition Px (and,

accordingly, to a respective logical drive associated with partition Px) by specifying an
associated logical drive letter (e.g. C: or A:) that designates partition Px (and, accordingly, that
identifies a respective logical drive associated with partition Px). Such command also specifies a
particular information file by its filename.

30 In response to such command: (a) the drive controller reads RDx of the addressed
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25 del eted partitions at a step 510. According to previous techniques)
after so initializing the disk, conputer 102 would be rebooted before
conpufer 102 (in executing the OS) would form(e.g. store in menory device
400) information structures IS in response to the added, ”Pf“r%/egogi‘”d/ or
del eted partitions. Such rebooting of conputer 102 consunes up t ever al
m nutes of tinme. As part of a high volune 30 conputer assenbly or

manuf act uri ng operation, blank hard disks are installed in a | arge nunber
2 2 MAY 2003 of conputers. In such an operation) the addition of several

m nut es of patit@otPixdgnt theearddisk, (i) ifadteatry vthin RBkfincbidesthe fildganmthi deveed

her ei nabove) [nformtd o ructures |S.ingl tnformatian.that identifies
a respecti v2e°“}‘%§gﬁr %:%F“d i p‘\?ﬁ%%ﬁ%ﬁ‘ga“tﬁ‘éséfrwaf ‘f?“g&‘g%l”f TR %w(%ﬁurt mX'H‘Q‘FH? 8i sk of
conput er - r eadafae nbmbee detwsenlfl N .C-1;Andy(cpif gMedtiyaetin R3PSk n@findlde the

illustrati v,g] enbo&lli Hent, i r]lrceg)gﬁcti ve of whet hEe/ computer. 102 i s rebooted
(e.g. even BEGIEDEFIYE PRERler Glaliastss Aghrting glsern/ o theafde. sathahbagllaseed v f or ns
(e.g. stor _Géiz_uﬁﬁég JIRER K ackoMbe@wHREN AVANBINE By /ARhMFATK 40dQ8) Writed, th dnesponse to
added, nodified and/or deleted partitions; and conputer 102 accesses such a
partition i¥aflablesaiyaithip R@"@@ﬁﬁ‘&ﬁ)‘ﬂw&%‘éﬂ"?@eﬂ tey B8 feetineat fmgitheal
drive assocfisgde W fle’s AEHRAL tahd hPfentiieitRR by the &ie’ !sgﬁﬁx@riﬁﬂttezef 102 adds (or,
in sone situations, nodifies) partitions on the d§|s , thenregion 404
normal |y is i nsif¢ithes efthe forepeingysituptinns &) e (oh ghealrive evhtrpliefoalivaatésmmdet r uct ur es

IS. As an e } } M d L / : ci ated
Wih a respuotlyert bneie i isies AnbIdd G0 s Bok i ol v epdEfRS
i nf or matd orendtsyitablyumadifics Sntiies within FATntoefcurtall indieatdgsarddr forarcessitg sech( * ' DDT")
and a drive,par r " L ) difi A CULT directory "I'$
arructure. (MCRERRb TS ot Eha it AESIhERGR GUK Eh kl-gEl

i npl enent edndisatasuch ndaras discugsedfatheeherdiftalvwan kormka@idn Mith the “sext bnttylabd conput er

102 does nat. | ocat e addif ion nory .space.for the COS  and (c¢) difies
2 oyst om e BT EL RPN Aol TR oGO RS ks onteles tnn Filans Sl

i ndi cati on ddster Basdocigied aith &h Addilable entACwiaiidF ADx. t Aftep dEMicartingla@lilstat, GHealsive af t er
conputer, 102 f infgrmatign structures, |.S_in respon to added, nodified
and/ or dfel eﬁogﬁ‘ﬂ%gﬁ'ﬁpﬁsgﬁgﬁlsff)mfﬁ%&mdfﬁﬁy YR HAEF E?re"é ”tvﬁéﬁﬁ]%f ormati on
structures IS i mfeedemifyiddiBe filed stahtngekisery] the Bite dofgdlienpetddns the operations
e oS Lol st B S 07 By o oo 0
for storing d}fgﬁ]f;ﬁﬂfecbxﬁtfdﬂéﬁj&tdseﬁtr)(ﬁw@zi?aﬁldk maamadsodri]anﬁdamﬂmds&abfsfmctures,
or portions_ o ifferent applicatign software). A shortcom ng o revi ous
techni ques B84y if Frastef"r"éd'i‘ecfﬁ“'&ﬁ‘é“ﬁ"ﬁ‘” iCHiPRs 66@@% T hF PRFSSOF RECOMRHGR! (’gff“
addressgs tiRdtatiagdens 5f £PAS® Mstehb (an€ NRSB&RID 018 BhriEBAHEYIE6n 18 spifiebet ween
real | ocat abl e regi on_406 and region 410) thereby fragnenting a set 2f

i nf or mat i orPY(Re YEnaps)1 F0705PaRSCR, 1551y 1%ds SUIRE R PBHE G TSt GTEUIT Pegi ons
406 and 410Gy a Bla6her EfeaGieBH) Ak bRmMMAtoth BElpoERITPb b pited @2UNE iPREFALI 198BS Of
conputer 102, because 30 conputer 102 woul d perform additional operations

for detecti FgnrEreR, hedrsi comip!fgtrds SQRRfPn stgedin Rhugeringd opgys 810408 when
addr essi ng jhf3BnaBh tthe pbéeQIorBE dotiput R2EFIIR PrQRIIsONT cABfutaN G2 AdlvesGRIRP! eXi ty
of conputer 102 would be increased by storing the set of information in
r egi ons2%406"ameRlaBEn FRRINERIE 20PTiHe GBI 46 dafromIdier rrrAgs inforpatenfEE 1 egi ons
406 and 40%{{&9&&%?0{&%&@@0&% s 4L nfH B RO RSB E ARV RcQRY | NUOUS
uni nterrupted range of addresses. 5 1n a S|ghr;|f|cant aspect of the

tfegpe:

i |1 ustrat i wuserbdaliifenyy ) iag Fiapl Ingnphanaccesg wigulprinigrmaion Sle iseqmplatures |'S
in respons b1 It s )
comput or | 105 Gt arry a4 reR CaRa gl B Bkl AR L0 BRI ALE
space for snty pisgot EnRlEnty.tha drive centrollertrepeets the Sperftivns detscribed ingthis paragraphhet her
regi on 404 . St £ i er i j apsUMl u s IS
and (c)ﬁ)at ‘?‘é‘?g‘g&éﬁ%ﬁ C\F/\e/rs?etﬂgrgﬂ{eé%oﬁg%%ﬁgi n?{s? e@%*?i@é%d$9{a‘§§%%% 0 store
all of the new version of information st¥uctures IS. If region 40-1 is
sufficiently large to store all of the new version of information
structures 1S, then conmputer | 02 stores all of information structures IS
in region 404 at a step 518. Size of the information structures ISis a
function of the OS version and a partition's type. For determ ning whether
region 404 already stores an earlier version of information structures IS,
conputer 102 reads a ' nunber of physical drives" field (which equates to a
nunber of DPBs) froma systemvariables table ("SysvVars'') of the OS. |f

t he "nunber of physical drives" field is two) then region 404 does not

al ready store an earlier version of information structures |S.
Significantly, after determ ning a suitable anount of nenory space for

s r o - o 1~ . e A NN . I T



2 2'MAY 2003 nore readily accessible in a manner conpatible with the

M crosoft DOS operating systemsoftware, which is-a 16-bit operating
system Conversely, computer 102 accesses other regions (besides HWA)
wi t hin extended nenory region EM by invoking special prot oczés A\?g add
conplexity to the operations of conputer 102. For storing t M %tl on
structures IS in HVA conputer 102 attenpts to allocate a sufficient
portion of the HVA by executing Int 2Fh functions 4Ah of the OS. Such an
attenpt is eff)edcéordingly, imthﬁrpxﬁn&:ﬂedf@?c;exﬁmtfdassamim&lmmﬂﬁdznﬁﬂmﬁv controller

speci fication rive ft r (e.g. as inplenented by the
H MEM SYS dri& esse';@}e)s uenceo?d #va 59 E%Q’Wth the OS) and copies the CS
into the HVA (by m(theutusmvacmml ¢ staciemnd) withih FRTE Batlis\wit,enfry Bat
computer 1 OZ. executes e X iver soft t0|det|f and
real | ocate a ‘SUff Fsc'?eéhet“t&f%r"‘i‘ rf%fa‘ldﬁ@ st &calé%? aﬁgl iiepydseithy Eﬁg tion
structuress | %aﬁit'ﬁnﬂﬁina@édfb@(ébmg er 102 DEBNLRDH gibbbd R S reRRrdsOft BORpakhgt he
entire HVA for storing the information structures IS by enabling the A20

addr ess | i ne.SYeehpefivere {03ve pignives far the Miswsofulindaws 93 ensrakipe yetemspiiiase

sui tabl e B Oﬁn@pswrb@@@teslf&%amcmo@mtvgmobmtlrﬂgﬁpstwmw 13 4h of "t5
the OS. However, if the BlIOS does not sup 1810” such op eratlond)élﬁ A nput er 102
tifise p

enabl es the ARoMaiKscabedimerchnyateofentry biviGind i Txdnt 22-bibentraths &y to a

keyboard cont RGO o o t he
o ormat i on SErbETiP S PRIkl ool AL O LR ARTRY b B o 67

convent i offal commey] 02éyiwrierativies fgveraign 60 of the Ivhmottdﬂmh@wsdxf eperatinp ststemegi on
404 is insuf fl ?r?ralllcyfo E%ﬂ ﬁgﬁr{%& q{sr?%woeesrat%n stem so Lt'l%ee In ]i]hozllus atlvc

unsuccessfully attenpts oca r|n e in
structures 1SmbAdiswnt, & Gmbue év10282yEnegigslytd i lwhbmseandmﬂeghm ia lméblywso

t t the HVA 'th t t. th
iﬁfS ormsu(:a i on s}tMruc? uregg??%!ng mapﬂ Stra{lTb al":‘cﬁﬁgsielw:g ‘u({”& eﬂ&fl?cf)wygﬁoﬁ fﬂ?es ?S

wi th an ear| icempwer RORBIG. i5fis chart oftdperaiionfaf syseeim 100, The fatlbwing distuSsied refeesdy
stored in 5m&*rn:)r devi C(ﬁ *ﬁ@g‘f g an earlier version stored in region 404))
to the ex ents”'fl Pe'c’élﬂ& P 1 ae'\d version remains 25 valid. Conputer 102
performs 'such | i nksighwniin FEL peaémarg doficewlie tnbidesaaninthonallilendy eegiag OMgnd

i nfornati on struc res I|Sin i n the highes ddr.essabl e space
W T Gomy et FRIE FRmsRyPel £, B et e o B R e R s or s
such creati FTHMAI whidgs ﬂ?ﬂd\v&st mare)@gblef(l .d. afdesssra by mw:&tnnmeérw £idrebs3s) 63

approxi mat el y.one second or, SS),as conpar t sever m nut es

Pt o b ek oo i B B i L ok N Bra e reEpR E B0
step 520)%30 16Whst ﬁa%ﬁbue@mo ﬂfob%ﬁ&f@ﬁicﬁ:?@hhﬂneﬁlo@ de'i_)}cé %C?Hhﬂ%chﬂeﬁr%gﬁns?@@ 13:
2 2 MAY 2003 FI G S oncept y ustration of information, indicate
general |y at 486(5106'34%%‘@41@)?59}? V“H’g#ld‘; i sk of conputer-readabl e medi um 110.

I nformation 600 i a:agepbdopsdnhuicy E02RIeEhiAEs viHethedth Oifidd 4x001:id00F B OBG 2. In
the exanple of FIG 6% as in_ the exag'gle of FIG 2, the hard di sk of

conput er - r ead@BPES HERd hYVFat0 17 ERORRFAS Denking (o FSAYing) comprigr B2, compuien | g 2,
partition P1 cg@sé PRk Bf tRefidréso R DO Perali BLHY e E’&Raa}e (aoﬁr)lﬂ%nadok@q@membreabl e

FATlI) a root rectory RDI, and a file region
25  medium 110 mto region 402, and computer 102 reads and executes such portions at a step 502.

Region 402 is the lowest addressable region within CM. Computer 102 stores the OS in region
402, because the OS is among the first software that computer 102 executes in response to
booting (or rebooting).
In executing the OS, computer 102 allocates region 404 for storing information structures
30 IS at a step 504. Information structures IS include information for identifying logical drives. For
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“Simlarly, partition P2 includes a partition boot record PBR2, a file
allocationtable FAT' 2, a root directory RD2, and a file region FR2 In a
significant aspect of the illustrative enbodinent, in the exanple of FIG
6, partition 1o P1 is a "primary" partition) and partition P2 NAY 2003
"utility" partition that is located within FRL. Mre particul arly)
partition P2 is located within clusters 8 and 9 of FRL. In the illustrative

nmbod 00 f [ h
par i1 on,  <YETRI 00 O SRS Kt e i fefieh PR RS Aeverae FetAcke

addr essabl e a@ious&@wah @bartifien (afmerﬂerrerdmsftdohp@&-reidlable hediuanneMorsyst em 100
reasl ng time far accessl| ng clusters in res onse to

avoi ds S|gn|f|c® ¥ h g

~5, commandPRiRHE; Pethe Hiystrt vedntodiment informatigmstrpciires IS inglude dyfarmatiomtny nakes
a suf fi ci entdedigHaR9Ble pAHikIELy Dfassbialld fdghtal @6 1RAIEENEEr AGfthat REntidled 41 LY
partition, rounded up to the nearest cylinder boundary in order to maintain
conpat i bl i t§EPestivhlogsaligkive.i ¢y programs such as FDISK. In this exanple,
partition P2 of hpfqnheRifg 8, ismpR&END: Siptes hEHiBR wTation
200, in terns of structurtg\;é s?gse §T%C§tl oﬁd%af?l éagrogkﬁpggﬂmﬁgogaré(%‘gal of

i nformation f@womuwﬁehwbgwedtmﬁom fegioh 4D ok mnpmnl (20€rds amd ebd:mtes smhner ,
FRI of mforgg,xah a@gg b sufficiently large to acconmpdate partition P2

wi thin clusters 3 of FRL. A utility partition may, for exanple, store
progranms and |nfHoﬂa@lﬂjmmhla@itdlxnsanmeﬂytﬁlazﬂmnd digs natoetftEis panidnningSsfendetiyn. and
test of st verthel e in,a ast, pne situ such ra

and i nf o?oynatllggﬁr]sgsr“ém e f?‘an%\gkl ﬁ?ﬁi’s}”s&laﬁ%%ﬁs nSta "é%ﬁ a‘@ﬁn"&%i“&‘t}‘ﬁ’ é,fg
subsequent 2botedsEr &bcbte):(),ehatcbmputaf 103 Ymtetmnti:@@he (D$) r&dgiizea tigildck &f pavtitionaif t er

ool 1 i s eadadr i dh Rabnt e TR erevrebiBbie Ofh oo eo ol BleeeR « ne

utility par tstrﬁdt@a;)xsanﬂgiomyfopmemfymmoica dﬁWseImﬁéd{uh si@lm,bmaorﬁpm@qqyﬁmt use
and operation of sgstem | 00 advant a eously, system 100 of the

i |l ustrativE“EHIRSd ?@ﬁ)(’e‘f%méﬁlpémf‘ cPé‘I‘lé"(‘BSkt SIoFSs Fenpatof YR RIsHI S8 18t

sectors gr e 40£ak (R Rg 1Jgrc@1mr£vbseyabb+1pdt¢f 1024 bleb @i tHe abpIRatRA sPRVAREW)
partition. In that manner, rimary partition o?the hard disk is

advant ageoudfepenizs a “?df°’m¢n%(§’€f’§‘fé‘ﬁ$ 8?‘5’ ng partifions evBe diskpre versatile

subsequent use aRGxeREREtht Spliediof YoHWRAFS Sh0Gh eithtGhe fTrstisfustiof ONEEREIR
illustration of information). indicated generally at 700, stored by. the hard

di sk wi t hi nSEatipn, gompytesd 9z ingializes 5-& PreRares) gy dﬁﬁf"éﬁf%ﬁ?‘%“ gecuitatdy adHBen i n
FIG 7) enthfQiyils silicdndbR oR%ﬁerpuﬁﬁﬁongd?.maste}a%s whbmuaiéawaawaﬂne%po of -
FIG 3 in which such entfries are Avail abl e. g)ﬂ or entries 8 and 9,

i nf or mat®on sEbOnitidizpgparit pastal apepctss PEEAd bwmge@r tecingtal! progrems el s exanpl e,
wi th the OS;,GaRM ﬁlfuct%%ox@@n%HQE%%pQﬁhMMu@&%E&df?ﬁteﬁx foob ¥ refdobpliteC: and
desi gnat es ut|I|ty partition P2 by letter A . t hat” manner, conputer 102
maps pri mar y0pedds,imqdifies prdeleiesgne ergnesg partitiongipy %dﬁh@ﬁmgorwwpmteyl bt i on
P2 to a virtdghsy /’\T gil &r¥Rs) ariGle@ o fﬁaccgtrabﬁlseunlés ant uhti146th uterh@@me (gl S actual
storage space 1$ l'ocated on the har d conput er ? r eadabl e nedi um
110 i nst ead siefes irmem¢my gpgjced8pnfoanatign gtkl@tusfé l%fn resppgse tocthe addedy stodidiedandionm
110. Durisngdgj@tg ﬁdh‘%? %@gbly and test of system 100, conputer 102
marks (in t uti partition P2 as being active, so that conputer
102 execut es mquqchrlgdnsrCfllpm#@Bmch after ssipidiplézingt the diskpeunpugey &7 wouldsbe

menti oned h 0] i tition
P11 he. pr ol CooBPBEE b ERTORG HRNHE R 05) Roudlork Ry AERERSICARPRRE . 1 Vor
of conputer 4Q@)2r,:foramlom ktexcdrqs V®ingesponse kd tée added; giodidisd sndirh ddandmmmhonFo?UCh
exanpl e, such comm riiti tter C
t hat desi gna"tbootl ?ugcﬁqu‘{fﬁwg é m(%(r:né uﬁcﬁé’F%m%IXuss% x%hgglor?ng a
file in aoespcrnpecrtassemhlghr m@xmfandlnadphra&saﬂm&marﬁalrsks dre mmalﬁédlnatak@ndmbare
controller verifies that the allocated cluster is associated with an

Avail abl e entry wthin FAT1l. Accordi ngl y)lo so long as 2'0 entries 8 and 9
are Reserved instead of Available within FAT1, the drive controller dots
not so allocate either of clusters 8 or 9.



+I'n t'hat manner, by making entries 8 and 9 Reserved wi thin FAT1 of

i nformati on 600) system 100 is able to reliably | ocate partition P2 within
clusters 8 and 9 of FRL. This is because clusters 8 and 9 are inaccessible
by the processor of conputer 102 outputting (to the drive 282cyAYr283 er) a
command that is addressed to partition P1 (e.g by specifying letter C

t hat desi gnates parti Inst ust 9 are accessible
by the proceosf§8‘?‘g‘b?r° 8%{]}%‘?[’1 nothE A ‘I"ﬁg“(’f%ﬁf‘ﬂ%‘%‘ﬁn 5’@0%ﬁwecﬂefer) a
comand t hatcohfpuRflidimsfictat.t 0 partiti on P2 (e.g. by specifying letter A
that designates partition P2). Likew se, systemt00 is able to reliably

| ocat e one or noAE %H?vﬁbﬁs.mabﬁmqf?ww sractyres & isgudsdnformation thatdslentifiesd n

FR2 (whi ch ikgeltive IopidaPdrive @sboMhtbdNvith SF3ritioAYofSbd Katddidk JTRKh\Ger20RatlE MOre |5
2 2 NMAY 2003 entrl es Reserved within FAT2 of information 600. In such an
exanpl e, tl ustddyg | HYshica signéfirantssnecial dis isyeive smbediment.dgespeciive ofarhstssi bl e by
the processqonhiteCRIRIHebE0teHQE g QUEPLESTE ngvvx(ﬂoﬁ’t oY (Vcﬁnpfﬁ@?tléﬂdlvﬁ{t ebhsly
command that is addressed to partition or partition . nstea& such
clusters ar efoﬁlesdeSsﬁtQszenmehfedcplﬁbwésl&fméﬁonéﬁh%m%lﬁ 11@Sp00mtpldd°d,ng (to the

drive cont r%#a‘?ﬁé aggﬁf RS LiRBhs; L@%ﬁ%@?@@?ﬁc&%aé!&& it on?”;%ﬁpo% hation

(e.g. a partition as for exa conmany: peci

associ at ed |cogimzad adfiréssed td é:brefspcctxmibglcbés:‘x@rmoemeﬂ lvith &dqbaxtmanaﬂotqﬂﬂy ifition.
In the ex rrpleo | l.zes t ter |t|on
table MP (o°f’"‘t°Ht°’@B dst(ér 8% ééI “°“Ss’f‘acwé“ BYHS8E B %f F‘ﬁ% fon P1

and utility mpandliytis mmfﬁ’aentlb rhargénbr stbrings:llroamfotmatemb@ﬁhtm‘ms utl I i ty partl t| on

P2 is relatively srrall r.oxi mat el £s) nitiall I

PTE ( is associ af 84" af'ﬁ?? &I%E’%n%$§%tf08*y Itg‘ Qe °ég %f”é? |“é'5’§§%58?ﬁ“§ ed Wi t h
utility partlogitadia: e, fdnfputeB1025 (&) cezarsdpinfainatidd susdtirad llsqﬂmafformm‘f@rdftaél on,

i ndi cat ed geperal | red b [ orrput er-readabl e
medi um 110. W’BPﬁéPFérﬁlggé aI“g %hveaP‘P%F‘ﬁ%rﬁ?cgg Q(}’eefé @d 1168 A PUFSHRATEIT00 of
FIG 6. H Gsulctis (CHI"Puebiadtdd vaith tﬁ@l@glaiuaaamf wﬁﬁéﬁts@rﬁ}:lm&ted-rab@hﬁéﬂrw ng

di scussion refers si ngl t aneous At a step 900, éstem

|
100 det er mi fetgenipaaa{pkedlist, dbqhé‘f‘%‘:%“ﬁrtlpﬂ??es EQSFH‘I%FI’G aii@thrggrgg@pry FRRcE W5 ponse
to a suitablige (OS] Al &) pakifiel & §RtemGANAFMIG JyEVAs™) Ablk QETRM el E2ab HRAIdDYn SySt em
100 after manufacture, assenbly and test of system 100), system 100 del etes
utility par tifdifagan pth bKPg‘CEIaS dg¥e-a step 902) suitably modifying the

partition tabl e @eldr¥infbrevidis Gchdigies aftét cbRpifierQ 2 Fiph €A anisth@eledNiStif
utility partition P2, so that artltlon P2 1s no | onger recognized by

conput er 210ZeSPPEsY togdded, §t°é1§eéefz¢f°réﬂatﬁ@mﬁ@maﬁ ICOIQe%rl\quo@ﬁtsweéée infprmation

i nformati on sf0QukSisah %gmla)aot h& 11ld 3kieht @Hiap Fegith Y 1B uFﬂTLIeafy wrgé QfdRfiheR3s, 600)  of
FIG 7 to be Available m@g canlnglnﬁormatlon ecorrpletely

i dentical t GfFrBPHISE 1 Brindbes %ﬁwmnpphaamawéwet?)s\‘étregapnﬁtoé*ﬁe@%s mar ki ng (in

the MPT) priBakYadbid by dobPlie) 03 f@StdRBE BifreRATih¥ENatDR (e d) Addi ERRRAbREatibR 2
executes instructions fromPBRl in response to a boot event. After step

906, the opeHETMEHh cbPordsns CEHHTIOW 2pplicaiqn solwargy vy sheriqomingtaf premug'@@mlose&: h
del et i onyOf jUfbd rkglyn Rt InkdrRedithia vid rLﬁb%To?ﬁd?egsels maﬂd&%ess%pacmtﬁmt echni que

i s advantageous relative to previous ues in which system| 00
recreates orcopseniéqngl memnery rﬁ‘t&tﬁnfql‘élsbcawﬁﬂ r%@ytdware{gimﬁ%mdﬁcmrﬂ@p thereby

real | ooate SRSk Rfhe RN bidhintof Rk AR LREPIIREY 808 Lo,

contrast, sys achl eves such real [ ocation eting uti I i ty
partition 406and4l0.
Such fragmentation would add complexity to the operations of computer 102, because
30 computer 102 would perform additional operations for detecting whether, when and how to skip
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. 30 P2 as discussed in the inmedi ately precedi ng paragraph, which is
substantially faster than such |6 2 2 MAY 2003 previous techniques. For
exanple) in the illustrative enbodinent, if system |00 aut grpaiMAYaioty
perfornms such deletion of utility partition P2, such activity is perforned
in a nunber of seconds or less. In contrast, if a human user manually (wth
some assi St RpeR 469 WHBnAIRERNE At THRMHNES oAk REH 18 MgiRE LS | J, /S (P8 Or
extensive nodification of a primary partition, such activity may be

per f or ned i $pmpuisn HZeyoudt berivnneased bystonine thaisttpf iséarmationiimiggiont4P6and 448 ty) t he

human user iHRXadQ?re%mgdﬁlcfﬂggf@ 'ﬁlea}% H&E@se ?@%f?%gﬁ XO&(D%H#G%%W; XO@%t ition's

size) location, type ues of 'y an size 0 e partition's
file regi ontlPRxe adrveseablechy,a cohtiubusaimtansipted rmage deddressgsel | ed to rel ocate

potentially Ilar : i Nf of. AL j.on ween_ .t egi on he hard disk
of computerto rgrgﬁg g%rréﬁ? e&}%’@ﬁﬂ?lg%?gvee?%%\fl\ngmo?ﬁe&g(’ uger ?(gc?eég?se partition"
command i s iafotibatvalstridaeesd8al reSpocrvadidd, fnadified sd/or H2Rted partitienx anspdpes10,i T user

112 operates input..devices 1Q4 i nner, .t hat i ndi cates acceptance by
user 112 of ouyRRE BT e e e P L e Fapatah o par g I e of
system t OOGhforhitidn seydirans ;10 ateRp O] vhttherFépidh 488 GRAERNERs Mcadier vadi®ak t he
seal " com"rar}d. Such a ~t5 b?aﬁ‘ﬁé t he sgag " command i s, one technique for

i ndi cat i _ng_‘(gi’}fmﬁ’li’ﬂﬁ‘f BHUCYES oF L3 actenr o w&%‘@%’ﬁfﬂ‘%" 497 dp splisientht laggd em 100
and (b) 14 nididrabil §MhOfe woRFAPE HIrmdSh ASRPRT 3 fefBn §71 iSHIEEMIY Bee to
Alternatively, if preferred for a particular situati on? af ter manuf acture,
assenbl y antPre albef (o negyersiamof dormayan EnImOIS; SemeAmpute) Petaasilialutility
partition (igfofmatRakinkchir@Ns Rereitn kd4GraBkp 5@ Storing programs and
information that are useful to diagnose a subsequent mal function of system
100. For exanpl &izepf the infermaiionoirustires tdes fuactioepf he QSerergion andpartifion’siiees- no
f1 oppy cowpp&gstcmuﬁlé_@%&h&&giombl; ﬁseaagp&&e@m%maﬁf&s&o%frnsa%r&%om&hct&l&ss n

1
order to receive and output ‘informati'on to and from another system, such
retenti ¥n iomputepr0direqdpr “rimberad Physipabdrivey iglldwhish eqytes to@ mimberEDPBE) s i s
especially Jofordt I ' ; iee! & . . PC ility
to 25 ot her%@gsisgge{&@%%d%bwglﬁ%g% f‘o? gltse dtéﬁrlgtﬁghrr“ﬁ%%‘sm‘}m‘}%ﬁ@( % &gld%b) from
anot her systwenthen mgipréfoiesenot alreadysudre abéadlier ypsioméf infodwitier grupmres 18.i on”
command) syste i . Ie i foutilif tjit.ion P2 by: (a)
suitably modi fg}si%%%%ég ageréf?%t%ﬁl%ga ﬁn’g&téénat?‘%‘g‘ﬁ‘lsg’fm(%.’é@g‘ﬁ‘é@;‘f‘%@‘?hi S
exanpl e) assbonaioa strusturds I8 84 skeptSy 2, gampiter 168 stB@s the nformetian stiuctgrealBlin Reser ved

ori e ; 0 : it hi '
ot or maf orP 0D T8k MG O5rSiB] feesor ol Bl fpd b BMoullphethiBe ' sbhyeRlone
Avai | abl e; raengbrf cgion®IME); toghe(edxtent the rédioh) 409 s inwmufficiqnéy tardei émthi nianees, legiomg 17

.2 2 MRY ~p045§?‘gr}13ii Vseail?csa%blte%alcoxﬁﬁu rlfbf{'or Ev.l’t(c:))x% ggaxs%{:o"ftix%s ialgr;[ i.l;ll'clzgrtn{)igar}?onfvvritgm PB R,,l
In response to a DOO even?. response rtl a Sul ?rgb e "restore partition

command f orregobo4iScudnt legioméide siebydipridghirafmgaadationfand svhieviopa ktger ed i n
utility partition P2 stem 100: (a) sui nodi.fies_the partition table
entry Proe eoiyShatEs o Ao FiembR s S BT R e O PR bar ¢ 4 on

P2, so tshatAqeandingly, nrtoRgarisen o previoag reckzdghed) gorgprgpud2ef HdiBpstame efribpdiment
preferred) .rrprki n l&i n the MPT) utility partition P2 as being active, so
that conput'2*192P&ecut es instructions from PBR2 in response to a boot
event. |f necesarapvérpby saring teXdefornation stafcturdd ¢S indidhahengppired HMan conpurarand,

system 100 | ble to: i dent.i t.he Reseryed.entries in information 700
oy e by 1% e nferoniy fllstef B oo O e aren S TGRS Bt S 2B ey
suitably readiadan@gduay adcessdsitiginfoldakion amettr&)IS Hitheut iveland gesidl gﬂ)técelsReS erved
entries, read and eval yate the clusters associated with such Reserved

entri es’d n EBdErbitaddessing, apd pEptetidmadre Iniha mipterdbe informatiop siagrirss s ee
partition table entry PTEx (e.g. PTE2 in,this exanple) associated with
utility partition P2. Notably, in response to a suitable "swap" conmmand,
conputer 102 is able to execute a programthat swaps the logical C drive
designati on between prinmary partition P 1 and utility 1~ partition P2. For
exanple, if (inmediately before receiving such a command) conputer 102



. desi'gnates primary partition P L by letter C. and designates utility
partition P2 by letter A, then (in response to such a conmand) conputer
102 nodifies its mapping of partitions P | and P2, so that2Zd#5u2083 102
instead maps primary partition P 1 to the virtual A drive and maps utility
partition I riv 0 e uchaswap
by nodi fyi r?go %@aﬁhlﬁ? g‘lregnsg%l?%r? n\’/%?% comgatﬁggmqfc'fe’%b&r&% 1BOS onpratlx{g% af% ical C
drive) to isoitwarpovhichés pEirEineearisg iysﬂemelooherscbrwmmyr mrak:cdsses)mthﬁrdgxm

utility partli . S i,cabl e. ti.oned her.ej Y&n i g onnection
wth QSRS iR Ry BRRR et PR ORDs SeHRLR B s o)
comput er 1(aample>atj30tmspdfmtohﬁdhﬁmpm‘exoma rrem)ry deV| ce of comput er I02 (1)

fromBI; 25 and Q.i fromthe({)artltlo e entry P Ex(ecp; PTE2 in this
exanpl el associ BE&QTNF A MERrmptien stycptes PRPYHARZ pATTA'! 8%l e entry
PTEX is Wﬁrslﬁﬁdlcﬁl%orti@ﬁ bf meHMpassdex@mlngmgm RECRHENH ST OS.L SR on AdtmpesPONSE
to a read-only nenor ') basic input/output system (' BIOS") of

conput er 1G§°°“I"ﬁlf6?l‘ép‘é‘5€ d%r@%marw meRPFPecEiFation ¢ YMSHriverseR Y| ons
from the pafdebdn @R, iARbRMENLS B ROHIIEM S8 cgwerp-gg\garb Pro%s . n@;?ﬂ%mtﬁ)chc

associated wth utility partition P2, such instruct ude 1s 2 2
MAY 2003 i 959 pmcqop@ﬁémepérmtmwx}mﬁ@f saeingd EROSNEGE" gommend) Keffoctiveuch

t t f f; th
;ni 6r glclio' gr@§ B%II%rlgf’eie@ﬁes tMepﬁM@ drxp sBﬁMrQE%eE%mpg_Mtﬂ" Wid 1Je tho¥atd ¥ ﬁ?f&é?n ei ther

FAT type. at man sel nodi fying. Such a
t echni que fpomoselftheI‘Mﬁorﬁmngdhﬁmbrradmanmg&@tlé if: (a) the uti I ity type of

partition s nokrbSeRank 3ok o3 R d Rk SISO A WA aLD) 1

contrast, the 1 partition SO recogni zed.

Al t hough i Iixtfmsctanat stuetuesrifoldi mmbihmgtlhaﬂw alddxess ltshoﬂm;mtadlweemblesbhdmea wi de
range of ation h utd is contenplated in.jh

f or egoi ngnglgésrc‘c’%ne byep crfo'gm?%glg%bﬁrggﬁ#sj ae}r?ltl:génss msg% ?xec"[tmgggs? lo E‘f‘ﬁlém zahgf
enbodi mEnt sher@y }breveeerpif theddOSdbdsmut suppariouehagpertichs@mpster 2 cadtimthef 20t ur es.

Accor di ngl S, a riat t hat t a d,. c onstru

br oadl y anéa‘%%ss fige %ulﬁg rsu'caglnsf’?{’%lﬁcr%"e@ﬁ?? %§°Y2%a6‘§%°“8?‘?i’ﬂ 0 %Hﬁﬂents

di scl osed her el Aherd:ﬁ:vely,&oﬂpm%ozeﬁ&s(Hcmhfhﬁaﬂmn sQrucmﬂmﬂ enhnﬁmsh}gmsr:orrpri si ng:
a corrputer Ie e ns arrange 0 t and se

a1 1 ons HETHE BHE 0 EUUHIRA PepRR B Mot o M (SR =B R o
being wit hlrergxdnrneﬂsnﬁsixfﬁcmﬂy latde0 Compirer 1OR Hods B ifeomputéra 02 aysatceddhilly abl e to
addressaflr e first, partition and second co to the
second Bar tait'f”i‘%ﬁm %gfed]i‘crﬂb(lﬁre}“f Qg uﬁd&r" T’?alt'?)?'lStf“ﬁ%‘feﬁg%sAlﬁ% COPHIE mm'gg‘ie& ns, at
| east one @f iftth@put@J0D RS aeidry tesehe Fvdwitiat ams@hgtmhfwedloh@trachmsecond
partition, to erelnth nmeans i s ar ned ?Pgog( fnformattlon

associ at ed wi t hi%SIRENE B¢ SHYFRHeR JIRFtyHs ‘%lﬁ%‘fcr BH%G‘E gmaliongiugiutes I os ¢ o
be abl e t 0 valdh egBertivBgios Qe ot ThRAfatiof stteir&es arddpasded tniridmorydiedicei n t he

means nodifies the inpnformation jn rerh@onse to a user operating input
devi ces of 4Phi ecamisthearersoniird ingegionilih & themitenh thetsuchearliea Y GHOERRBE ance of

the cormgut @hlid YXhPMePY02tpaforks 8lich IAking) iGFRUIVEST ik tHe£dPmpERITY2isordd Ghe
information structures IS in the HMA or in the highest addressable space within conventional
memory region CM. Advantageously, computer 102 performs such creation, storage and linking
of information structures IS in approximately one second or less, as compared to several minutes
that might otherwisc be consumed in rcbooting computer 102. After either step 518 or step 520,
30 the operation of system 100 in FIG. 5 returns to step 500.
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‘a cofrput er-readabl e medi um nmeans arranged to formfirst, second and third
partitions wwthin 2 o the conputer-readable nmedium the second partition
being within the first partition, the first partition incl dqin nukd i pl e
regions, at |east one of the regions being reserved for ané A&Yuﬁlv' Wi t hin
the second partition, the third partition being within the second
partition; the conputer system being able to address a first command to 2 s

the frrst part n and a second command to the second partition; and the
means bei ng ar h:Ll(JT"'I Y2 EYCTROH ¥1'§’5‘faﬁbe?fﬁﬁ§°FW°%§%db%fe§t&%'lf'W?WOP*F@T%%W

partition e ch&kadf csrh@t&qeaahmefne&mtn%n REARADHNB60 Ben ARl OvRG gSS the
second command to _the second partition yet the reserved region continues to
be reser veaorratioadeP eiflEided within the second partition. 30 3. A conputer

syst em accor di fignt exarlpfl JPFRG. EMASH me@x;nmem@@% ux%hwdrd?sﬂgﬁem qtem%afb)e the
information so the conputer s¥stema gain is able f

addr ess’ tﬁéedstérebwdn@mﬁathne ﬂh@@ee"eﬁﬂdl’{&aﬂmaﬂt@n Pamlusima me@enb@d reg| on
conti nues rbc%'rcpﬂaﬁﬁ%%rxe/ﬁn@c;ueﬁ m@fﬁm% MG?d%cwlymm Lae, fﬁ?&g{agpgﬁ”' tion. 4. A

conputer system according to any preceding craim where e nmeans is
arr anged t@fl@rkynparhﬁmﬂiamlms & mnrtlquhémﬁ resordRBR % ¢ filscallosagion e EAT2,dirbates
associ ate %&%Qrﬁm cond partitions. 5. A conputer system
accordlng eren e neans is arranged to nodify the

i nformation soIrt zhagmﬁdaet asmmfdhqaﬁusttrhﬂi\imbo«ﬁmsﬁsinlﬂeielagnﬂloomsos;ipah&@h with
its re |ve“Io ical drive A [ .S acco ny one of

t he pr ?lﬁf; i pagtitiop.andp ﬁtéons@dg% @gr Pﬁ‘ ‘?)rhna‘?tés @%??Wé'gm{ﬂoqxﬁl n a

hi ghest addmewﬁbllﬁlyr, pajmmm Rafis fobaed Wikt clwrisﬁndwrbfz‘k!ﬁ fh thA oA er system
accordi ng t one rece cl al wherein the co t er - readabl e
medi umis 8?8%5‘ gsﬁée\?? Ld@efi’)&sftuélf Wﬁ%ﬁ”ﬁ 2 ppmay PAtifign: ﬁﬁ&fp‘gﬁ) Srﬁlﬁarl ng a
conput er - reeastain} @:mlwdmraﬁe lﬁgmﬂlﬁeﬁbblsMﬁit&ﬂ’bftﬁ@ﬁﬁﬁdrﬁbdﬂ@x&nhﬁl whteps of : (i)
formng a first parti ut er-readabl e nedi um and second

partition TP Ffelo%’ FY‘%‘ES skﬁé‘{yﬁ“l"iyd?ﬂ“f"ngt"é‘?) 6‘E°é§5‘“§§€"f‘€rﬁ1"b‘§?l’ﬁ§5°é‘bl e to

addresg a cf)hﬁrﬁhds&mr&ddrteﬁed B ehel prikaty ;mamoht SREnAId n&k&&%@ﬂﬁlcﬁﬂﬁﬁﬁdﬂd to the
25 second partltlon (i1) upon operation by the user i nput devi ces of

the conputifmbenes pushclysters ﬁ?ﬁﬁﬁé‘rfmv% wikity W&f‘t?ﬁt’%‘é“dé‘é:‘b‘é‘ﬁt‘l}fﬁ’E%‘c%Fylt“H@ conput er

system by dolkRiaHSif brdeP GhafinidiR Sorh gali Bl BYiLHWS @tﬂﬁﬁﬁb%ﬁﬁﬁsu‘éﬁ bd¥FDIIBR. second
partition so that the conputer system ceases to be able to _address the

second conmmandIn Bisexanple, gaiisemiy i pprmatippé0 ipidenticsl topagitipnFd finformation

200, in terms of structure, size, location and operation. However, FR1 of information 600 is
20 larger than FR1 of information 200. In that manner, FR1 of information 600 is sufficiently large
to accommodate partition P2 within clusters 8 and 9 of FR1.

A utility partition may, for example, store programs and information that are useful
during manufacture, assembly and test of system 100. Nevertheless, in at least one situation,
such programs and information are less useful, and perhaps not even needed, during subsequent

25  use and operation of system 100. In such a situation, after manufacture, assembly and test of
system 100: (a) the utility partition itself is less useful, and perhaps not even needed; (b) as
compared to the utility partition, a primary partition is more useful during subsequent use and
operation of system 100; and (c) advantageously, system 100 of the illustrative embodiment is
able to delete the utility partition so that sectors are reallocated from the utility partition to the

30  primary partition. In that manner, the primary partition of the hard disk is advantageously

14



9. A nethod of preparing a conputer-readable mediumof a conputer system
compri sing the steps of: (i) formng first, second and third partitions

wi thin a conputerreadabl e nedium the second partition being formed within
the first partition) 5 the first partition including nultipbeysepy@ns, at

| east one of the regions being reserved for and included wthin the second
region, the third partition being within the second partition; (ii)

nodi fying i nformati on associated with the second partition so that the
conmput er sy sinbrged epmbivbLing@ valadtBe §uBsc3AAt &8 Snd dRraGiBCEMgkiGoomand s o to the
second partition ﬁt .the reserved region continues gei ng reserved for and
i ncl uded wit hi n FHE 7d82 Bagensunt linstiagen ofinformeting diirated gengrally #f0P.tasgdamithen

further conpfatasdidkgwitiiea fle@Rodafiod ¥RlE FXir NS ih#dEndtibh B60TRsIsRIWSIA FIAIL edilS 8
conput er system a%{%n is able to 15 address the second command fo the

second par t i 8areaifacryeeincantest with infognaion d0thefi FiG sinpbichquehestdesasel for and
| ot uded s tAVallathd) 260 @SHEniRL § Lkl 0horhdrion S0l RidAMcPE L0 Hafldh 36b 2 BYG.Ne Of
clainms 8 to 10, further conprising’'the step of formng Infornation for

i dentifying respltthisgsampleyiwithitheX0% cempuwrerd 0adssigodtestpeicham pattitiom 81 by leger Gind
second partitjy@ i : AN ' rising
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Jca] ca] cha] cal CEJ& I§a{l 2(1: 5aLeptu &lustranon of information, indicated generally at 800, stored by the
hard disk of computer-readable medium 110. Information 800 is an alternative version of _
information 600 of FIG. 6. FIG. 9 is a flowchart of operation of system 100. The following
discussion refers simultaneously to FIGS. 8 and S.

15 At a step 900, system 100 determines whether a “delete partition” command is issued. In
response to a suitable “delete partition™ command (e.g. a command received by system 100 after
manufacture, assembly and test of system 100), system 100 deletes utility partition P2 by: (a) at
a step 902, suitably modifying the partition table entry PTEx (e.g. PTE?2 in this example)
associated with utility partition P2, so that partition P2 is no longer recognized by computer 102,

28 (b) ata step 904, changing all Reserved entries in information 700 (stored by the hard disk within
FAT! of information 600) of FIG. 7 to be Available (e.g. changing information 700 to be
completely identical to information 300 of FIG. 3); and (c) at a step 906, marking (in the MPT)
primary partition P1 as being active, so that computer 102 executes instructions from PBR1 in
response to a boot event. After step 906, the operation of system 100 in FIG. 9 returns to step

25 900.

Such deletion of utility partition P2 is illustrated in FIG. 8. This technique is
advantageous relative to previous techniques in which system 100 recreates or extensively
modifies a primary partition in order to reallocate sectors from a utility partition to the primary
partition. In contrast, system 100 achieves such reallocation by mercly deleting utility partition

30 P2 asdiscussed in the immediately preceding paragraph, which is substantially faster than such
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PC. This is especially true if the malfunction negatively affects the NET PC’s ability to
25  otherwise receive such diagnostics through network 114 (FIG. 1) from another systerm.
In response to a suitable type of “delete partition” command, system 100 achieves such
retention of utility partition P2 by: (a) suitably modifying the partition table entry PTEx (e.g.
PTE?2 in this example) associated with utility partition P2; (b) retaining all Reserved entries in
information 700 (stored by the hard disk within FATI of information 600) of FIG. 7, so that such
30 entries continue not being Available; and (¢) marking (in the MPT) primary partition P1 as being
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109 ()-f 10%@60@1 ify R ed dritrRs in information 700 (stored by the hard disk within FATI of
information 600) of FIG. 7 by suitably reading and evaluating FAT1; and (b) after identifying
10  Reserved entries, read and evaluate the clusters associated with such Reserved entries in order to
determine suitable information for storage in the partition table entry PTEx (e.g. PTE2 in this
example) associated with utility partition P2.
Notably, in response to a suitable “swap” command, computer 102 is able to execute a
program that swaps the logical C: drive designation between primary partition P1 and utility
B partition P2, For example, if (immediately before receiving such a command) computer 102
designates primary partition Pl by letter C: and dcsignates utility partition P2 by letter A:, then
(in response to such a command) computer 102 modifies its mapping of partitions P1 and P2, so
that computer 102 instead maps primary partition P1 to the virtual A: drive and maps utility
partition P2 to the logical C: drive. Computer 102 accomplishes such a swap by modifying

information within a DPB and DDT (e.g. for the logical C: drive) to incorporate parameters for

Y

either primary partition P1 or utility partition P2, as applicable.
As mentioned hereinabove in connection with FIG. 2, in response to booting (or
rebooting) computer 102:
(a) computer 102 reads instructions into a memory device of computer 102: (i) from BI;
25 and (ii) from the partition table entry PTEx (e.g. PTE2 in this example) associated with utility
partition P2 if such partition table entry PTEx is marked as “active;” and
(b) executes such instructions in response to a read-only memory (*ROM”) basic
input/output system (“BIOS”) of computer 102.
In one example embodiment, with regard to the instructions from the partition table entry
30  PTEx (e.g. PTE2 in this example) associated with utility partition P2, such instructions include
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10 wherein the means is arranged to modify information associated
with the second partition so that the computer system ceases to be able to
address the second command to the second partition,

wherein the means modifies the information in response to a
user operating input devices of the computer system in a manner which

15 indicates acceptance of the computer system by the user.

2. A computer system, comprising:
a computer-readable medium;
means arranged to form first, second and third partitions within
20 the computer-readable medium, the second partition being within the first
partition, the first partition including multiple regions, at least one of the regions
being reserved for and included within the second partition, the third partition
being within the second partition;
the computer system being able to address a first command to
25 the first partition and a second command to the second partition; and the
means being arranged to modify information associated with the second
partition so that the computer system ceases being able to address the
second command to the second partition yet the reserved region continues to
be reserved for and included within the second patrtition.

30
3. A computer system according to claim 2, wherein the means is

arranged to modify the information so the computer system again is able to

20
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drives associated with the first and second partitions.

5. A computer system according to claim 4, wherein the means is
arranged to modify the information so that the second partition ceases being

10 associated with its respective logical drive.

6. A computer system according to any one of the preceding
claims, wherein the second partition is formed within a highest addressable
region of the first partition.

15
7. A computer system according to any one of the preceding
claims, wherein the computer-readable medium is a storage device or storage

medium.

20 8. A method of preparing a computer-readable medium of a
computer system, comprising the steps of:
)] forming a first partition within the computer-readable medium,
and second partition within the first partition, the computer system being able
to address a first command to the first partition and a second command to the
25 second partition,
(i) upon operation by the user of input devices of the computer
system in a manner which indicates acceptance of the computer system by
the user, modifying information associated with the second partition so that the
computer system ceases to be able to address the second command to the

30 second partition.
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5 the first partition including multiple regions, at least one of the regions being
reserved for and included within the second region, the third partition being
within the second partition;

(i) modifying information associated with the second partition so
that the computer system ceases being able to address the second command
10 to the second partition yet the reserved region continues being reserved for

and included within the second partition.

10. A method according to claim 9 further comprising the step of
modifying the information so that the computer system again is able to
15 address the second command to the second partition and the reserved region

continues being reserved for and included within the second partition.

11. A method according to any one of claims 8 to 10, further
comprising the step of forming information for identifying respective logical
20 drives associated with the first and second partitions.

12. A method according to claim 11, further comprising the step of
modifying the information so that the second partition ceases being associated
with its respective logical drive.

25
13. A method according to any one of claims 8 to 12, wherein the
step of forming the first and second partitions forms the second partition within

a highest addressable region of the first partition.

30 14, A method according to any one of Claims 8 to 13, wherein the

computer-readable medium is a storage device or storage medium.
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computer-readable medium, the second partition being within the first partition,
5 whereby the computer system can address a first command to the first
partition and a second command to the second partition;
the computer program being processable by the computer
system to register an operation by the user of input devices of the computer
system to indicate acceptance of the computer system, and upon registering
10 this operation to modify information associated with the second partition so
that the computer system causes to be able to address the second command

to the second partition.

16. A computer program product, comprising:

15 a computer program processable by a computer system for
causing the computer system to form first, second and third partitions within a
computer-readable medium, the second partition being within the first partition,
the first partition including multiple regions, at least one of the regions being
reserved for and included within the second patrtition, the third partition being

20 formed within the second partition;

the computer program being processable by the computer
system to enable the computer system to address a first command to the first
partition and a second command to the second partition, and to cause the
computer system to modify information associated with the second partition so

25 that the computer system ceases being able to address the second command
to the second partition yet the reserved region continues being reserved for
and included within the second partition; and

apparatus from which the computer program is accessible by the
computer system.

30
17. The computer program product of claim 16, wherein the

computer program is processable by the computer system for causing the

23



1098 () - ,
109%& () -39""10%& ()- G k9""109R2& ()-G \L"10%##& ()-!fL"10%-& ()-F~_= 1!
f1F" 10%F& ()-! 1096& ()- 10 10 103: 109%&' ()-!f9y5"10% - & (42/MAY 2003

1098 ()-Z"zX6~ = 1! I p& "10% ] & ()-& NO@ 10% 5; 5& ()- ! X9@ 109E5E5& () -

1 f 9@ 1098S& () - F'109%& ()-!F'10965& ()- OMDZzX6~ = 1!

I a+" 1096\ N5 &onputersystersissaedily. the-infoovetien ¢ -thaﬁmlmm&sy;temgam ()-!

i RS Wl il 0 g B bty i

109 () -, Z rd$iMad (regionScditiRes beingl R94Rvdd fﬁ%@ﬁﬁfﬂc@ﬂ%thnﬁ&%@é&%nﬁ) f #
10908 () - 109%0& () - F 10908 ()-910%& ()-Yz 10%0& ()-3FZ]dE~_@ 1!
' a3%d. 0908 (Paft#'OIIO(V@& () 6 109& ()-! a&- 10%ChCE () - *10%)& O)-& 10%)& 0)-
Nor mal " 5Headl ng 13]c" Headl ng 23] c" Headl ng 33]c" Headl ng 43] c"
"Headi ng”53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A

"Defaul t Panggraph Fomte@omp Ofie‘&ji =0l éﬁf&]of an one of claims 15 to 17,
48>HINZX?#D1] Y\ <+5MB- +, . 04578: = 2AE] HL Jafdksuy{}l\/[ﬁ/él+51aFFAF] 6

T| mes New RUMBHARN] féuecﬁwnputerwmmmdétp@ﬁessgﬁm heneamputer system for
S aacher RO RERSAERUsmastam o [ aIT o By Rg. JogRactive
logical drives associated with the first and second partitions.
10
19. The computer program product of claim 18, wherein the
computer program is processable by the computer system for causing the
computer system to modify the information so that the second partition ceases
being associated with its respective logical drive.
15
20. The computer program product of any one of claims 15 to 18,
wherein the computer program is processable by the computer system for
causing the computer system to form the second partition within a highest
addressable region of the first partition.
20
21. The computer program product of any one of claims 15 to 20,
wherein the computer-readable medium is a storage device or storage

medium.

25  22. The computer program product of any one of claims 15 to 21,

wherein the computer-readable medium is integral with the apparatus.
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