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WD 2004/ 079731 PCT/ KR2004/ 000458 METHOD AND APPARATUS

FOR PRESERVI NG DATA- RECORDI NG STATUS OF A WRI TE- ONCE
WOREGORDI7TBIG MEDI UM AND WRI TE- ONCE RECORDI NG MECI/KIRR004/000458

THEREFOR 5 Technical Field The present invention

relates to a wite-once recordi ng medi um preserving a

data-recording status of the wite once-recording

medi um a nmethod of preserving the data-recording

METI-RDBtANDQiPIaAWATtUS FOR PIRESERVIMGIMI'AFREGOHUINESTATUS OF
i ncl ud |nﬁ to conmputer readable code for th

AWRSTErONRE RE DIM@MEDBJM@A&%W%&T&ONQE REGORDING

write-once recordin und Art A

dat a-recor dabl e are&%ﬁmﬁ?ﬁ%‘sﬁgmdl um e.g., an

optical disc, is made is up of a lead-in area, a

| ead-out area, and a data area, each of which is nmade

up of <clusters. Acluster is a unit in which data is
Tech rﬁ@%%@d or reproduced. Depending on the type of data

type of standardi zed recordi ng nethod, data

THe prekensingestion edtateded a writeAsnaef retcbajlm@nmilamemeservmg a
After data recording, bit maps are ¢reated

data- rﬁéﬁfcb@@ﬁ’tatlll%%'ﬂ?a\tfm@np%ﬁﬁcoﬁi'ﬂg I4ne §4M ofpegerving
the d%ﬁﬁg@gme%gt%ﬂféj@pa . oh@@{@%ci}rdlﬁpﬁﬁeéi fn LRI u?rﬁ%@\@@hng
pr ede

_ ermne area o ecor |ng medi u
compatsrtreadatile mgdtedoctbrevmne,rﬂncﬂatracordmmﬂ/ogreprdducmg apparatus

r epr oduci ng To be Hore specific, bit maps are created
for the (W”t‘? -OHFRSRFRIBTSARE ¢l ust ers and unoccupi ed

clusters of each of the lead-in area, the |ead-out
area, and the data area. The bit maps are recorded on
Backdrbandeﬂdbrdi ng 25 nedium so that a recording and/or

pr od t f : ,
oL PR RS BORRRG' PEA R S SRR Ra 5 s race
up of %' |B58-iPbtedTBPRabdRMEEY, arREE dBiELarcal, eash of vidadiais ey up of
are very useful for wite- once recording nedia, in

clustarhi ch cluserigemenit inovhigbfdsaia is @é‘ﬁéi%ﬁ eremiedugediatidepending on

the tyrpgﬁix%;t%gnﬂila@ Wor 5@ sg%lgdéﬁg ie'd éé@ﬁb retélg%c? [}faqa cluséers are
recor§@d iMoRe of &lccthibe BRody) Nor e data can be recorded to

he recording nedium Finalization of ite- eb
Aﬁ@bdataq@c ndrﬁlb@ﬁ@@@f@u@f%ﬁé@d\R%é%@ﬁe%'m% @Q about all

areas \ﬁﬁ%r g%g R LKA rge%gpd&f‘ldnﬂ%e%\i’terﬂab@%F@%&ﬂf@ddr@é@ln a

be“recor In’'a use
predetermined area of the recording medium, contributing to convenient data

recording and/or reproducing. To be more specific, bit maps are created to
represent occupied clusters and unoccupied clusters of each of the lead-in area, the
lead-out area, and the data area. The bit maps are recorded on the recording
medium so that a recording and/or reproducing apparatus can perform rapid access
to a desired area of the recording medium. In particular, since bit maps identify
occupied areas of data, they are very useful for write-once recording media, in which
management of defects generated during data recording is important.

A finalized write-once recording medium denotes a write-once recording medium
in a state where no more data can be recorded to the recording medium.
Finalization of a write-once recording medium can be either where a write-once

recording medium is finalized even though additional data can be recorded in a user
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WO 2004/ 079731 PCT/ KR2004/ 000458 data area of the
write-once recordi ng nedium or where a wite-once
wo e@and7ay mediumis finalized when it reacheRCHKR2004/000458
predeterm ned finalization condition, for exanple,
when no nore data can be recorded on the wite-once
recordi ng nedium because its user data area is fully
occupied with data. 5 Wien a wite-once recording
dataneriauef the Writaadriceaeéconding mediumt odahere a ewitelionge recording

ST M T e S,
exafipRy STH&fino BT dHith Yban MeeiacBAfH &ﬁ’tlﬂ@@vﬁtélbné’é‘d r%&gfﬁﬁlg medium

phot'ographed by a nonitoring canmera is recorde
becawse s oreedatacarediinfpliyedicupied witkedatareasur es nust be

WRSRG WrEREES BodabiuntoRt iweleR PEdsrRgattraaring
statlRy 8NtHd rddafding FRsHEsh RIS oL PRIZBRRD YT hahdés Bf the data
person, the change in the recorded data needs to be

recqrdiggtsteiusdneashie hmpreyentfichal Gerrrally, vt back-up date or an image

il e- r ! ' certai ned,. .
prolidraielpE PR EoaRE LY eS8k G AuMB I EtREting medium
gredimagaslass anietidectaRer €0 bAS@NH artdirdairty frdm w@rrgj 6Yckanging the

data recording status of the wite-once recording
recqrded Gafa af et lesarding masienyi Fyentihibedaeardeddataiimghanged by a

. - r . u ’ .

i REED, T il P Eed 8 LA AR B ol g e origna
data esmordi:d gn dnel oite-oape oseording @ppamahesds tdbe efscertaingd.

whi ch the data-recording status of a finalized

write-once recording 20 nediumis preserved or
Disd®dibi b Aer@bnt he data recording status of the

finalized recording nediumare prevented, a change in

t he The presardiniendiostprovidest witite-orfdenmicorbinlg nesxbumi prgserving a

o B 0 S B L P B Benin

the 88K RETBRNAY BEALLS of BOVrREDHCEYECHRGR] Medilira! @H@diuﬂnﬁncluding
ascertai ned. 25 Additional aspects and/or advantages

computernreadablencadsnfonihe s@yeesand fagiecarding padfor rgprodheing apparatus

. i ptkon. which foll and, dn.part., wll b .

therg BB DR ae e A B 0 i espraing

mediddt ippesafed be nduifietions of Tite aahi R¢erdiRg sehoy ef ardfimdlized
ot her aspects and advant ages, enbodi nents of the

. ] . h
recqidiBgenediung arg Pesyepras iddiangedn ibel data pRcesding istrjug of the
, i : f : i ' .
raf LSRRG 083 ool oSyl A 9 SR Mg recorcea i
the pritslontagecardingrtedions tcarmaspdatiag to ¢ivs pseuidud@cording status, is
occupi,ed areas of the recording nedium and recording
asceiNedcor di ng-status data in a tenporary defect

RBARIRARIpeRELAnd/or advantages of the invention will be set forth in part in

the description which follows and, in part, will be obvious from the description, or may

be learned by practice of the invention.

To achieve the above and/or other aspects and advantages, embodiments of the
present invention provide a method of preserving a data recording status of a
recording medium, including recording data on the recording medium, producing
recording-status data, representing occupied areas of the recording medium, and

recording the recording-status data in a temporary defect management area
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2 WO 2004/ 079731 PCT/ KR2004/ 000458 allocated in the

recordi ng nmedium receiving a finalization conmand to
w@e@gmerarel a dat a-recordi ng status data of thePCT/KR2004/000458

recordi ng medium and recording predeternmined data in

the tenporary defect managenent area, in response to

the finalization conmmand, to prevent further data

recording on the recording nedium 5 The recordi ng of
allo¢ated fpm ﬁttet@omilngdneldmm fl'eKDdEIth amnalizahoneom'mamdlttepreserve a

deter GO A B rEh BT eeRHTNg motlighgBcireorig predetermine
datd i@ﬂﬁ@rtéfrﬁﬁo?@r&‘%féfe&‘arﬂéﬁ EnfaRa, ﬁlf‘%;sg%ggé gdép% filRization

copi ed ary nanag mant at'a
comm@éamﬁevasrrtefartber ddta reecmling o the tbaomiing medispanse

Tfﬂ%f%?éé'bag}‘ G PHARTREN caid 1R Py Aty Holude c0BYing
tem? mWRISinEREin, ng{ﬁ@erde\@ilriﬁagia‘thr@ 83& MR recorded in

I na |zed ased on the d t managenent area
the tespperan ﬁgfetch garwgiestent @igd aad yeerrangetnertopied tgmporry

marfioB e i BTt e T e ARt RS i mn

respdhsettb éhdl GhaktatiBRncgemant. area contai ning the copied
t enporary managenent data. 15 In addition, the

Dremetle dfugies inelydepereveaibngBithes data eerdreiag by determining

i e A

aredbcontaimisy th sdpied dermbordy aeansyensbntdhita, @icﬁpﬁev@ht;h@%ﬂher data
medi um from unoccupi ed data areas

di
recqr@@g:tafl %@ffﬁww hegerdhe é‘?ﬁqfiﬂ@gdaﬁémﬂébaﬁ @%ﬂéc'ﬂ@i'é%ﬂ based on
the Qé‘feﬁhﬁwarn%ggg’férﬁ%ré@%%rﬁ tHPE Eﬁq%ﬁgo@gﬁﬁgﬁr{a% ent data.

occupl ed or unoccup|e area ues
fn addltlolh,elhbl nredatmmlrfm:tdatafmay be rbcordedin amegntiradinoatepied area of
has been recorded in individual clusters

th whet her (9%( a
e WMPQRE Jest BIaNGIRBMNA e t h each cluster being a
F‘iﬁ{h%rrﬁ%%@bﬂﬁné@tétu@ﬁa@ﬁagmu% B maEdididin gﬁﬁﬁmgg occupied

recordi ng medi um may al so a Wite-once rec
datan@ygpamf the reasitliegenetie nafforeuroiupiecod atararaap of thse sem@rdmg
I nvent i

e Pl Y e P SEORRIS ey AT B P Sme gy Fbresenting

the O&Slipidd and/Ae lunetogoieees48 WItH@ilﬁ’&@hh@éluéQm frRCIS P8, Each of
nmedi um has been finalized based a detected

the it mapszaey didieategvhelber deta has keeipeacerded imingividual slisters of
the EBRHE) P W B iPRBL BB B BRI TR for 88 rcoraing

medidre. r Foerdcogling dednrmasaperd bd aalitemce 38cd@iddifmedfim.

achi eve the above and/or other aspects and advant ages,

¥ ¥efhesabove and/or other aspects and advantages, embodiments of the

present invention provide a method of recording data on a recording medium,
including determining whether the recording medium has been finalized based a
detected finalization flag recorded in a spare bit map of the recording medium, and
preventing a recording of data to the recording medium based on a determination
that the recording medium has been finalized.

To further achieve the above and/or other aspects and advantages, embodiments
of the present invention provide a method of recording data on a recording medium,

including preventing a recording of data to the recording medium based on a
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of the present invention provide a nethod of recording
data on a recording nedium including preventing a
wo ewendi7ag of data to the recordi ng nedi um basPOI/ER2@4800458
WD 2004/ 079731 PCT/ KR2004/ 000458 determ nation that
predeterm ned data is recorded in a tenporary defect
managenent area, previously recorded to the recording
mediumin response to a finalization command, to
detepménation that precetersdoned data isfredartdadtin at teenparany aﬂéfegt
um, Sti f.urther chjeve t eaboge and

t
manggRaiE T e e YRS ThoRade the Ve ReBRt G resgonse to a

finalPB8R %bnirﬁé(ﬁd‘ttb%e@érﬁ\fbHﬁeﬁré@%ﬂlﬁ& oPHatLEthdi @Goﬂﬁ'ﬁgamedlum
on a recording nedium 1 ncluding determ ning whet

Stiidurtben telnoljene dheiabhwe abdkn otlﬂerr%pezwamréadmlatages

ted . f I ded def e
embB kBRGNS Pearet BRtoR Arndis eoBetiyeRr it datp on @
recordlify @Rédi0eh, hdl@ding Websrnhingatifethr tHeerecB g nitium has been
medi um based on a determ nation that the recording

finalipedi hasedas delested finalizatien flagoeTordgdhin evdefeslenanagement area

vk s BERRIG 0550, A0 4S8 e PBLT o locor

medilah dagBed o £ detativigatidihaithe tgterdifh MdInEVeRY been ﬁnallzed
_lfecordl ng of data to the recordi ng nedi um based on

na/ay @@ecﬂ@rs@@@tSﬁr\%queﬁa@sybodlments of the
f t
pres}a@ %ﬁﬂé‘n g éﬁ@déjﬁ rg&tge 'gftre%@g %ﬁ{oé&?&@?@m A2Bium,
includivety pmvlengng B5etbaling bedakciortde ngcaovdiigumeldasn hased on a

recofg lerTRariS Edﬁ%‘fg’t@wﬁi"r&é}vﬁiﬁ' Toastge) HBesiiae Ioh (TDFL),
o s Al B R g T 1P SRR P el e RORAL  flcating
that ithe eeirdigh enediom h@heat\ émahmd a\ntrdhed)ﬁ/iﬁmmdmmigdmlgea

finalz Y8 2gee. NertoRPRLL S Rl T8 BRabeEerah biemporary

defelet ﬁ%élr%@eﬁ]ér@‘éﬁééja Mﬁ\ﬁdé@éaréfﬁofréﬁ\%b@\ﬂﬂppmtmDS and SBM
i ncl up w'iting data to or readi ng data

mayffugheabe @tmedlumg Sirgle @iga aaaar@t@ o an lesea lrmdudm@me hEFL.

IP /Ry oot Blb®p Alatl® bl apibeT SntBaients of the

presefe Pivehiien pralids adatandind'end/ee esstbadeifl 2lpwsratat ancluding a
rep resentlngboccupled areas anong the entire

pickegpmyitingctata dbhpereading gata fiemraenoading mediHadiang a cantgoller
Cont?cﬁﬁpoé)gﬁ] 9'6@1%;635?@6%%“?%%@ r&hggﬁ%ﬁe@m ﬁ@ 8?%06 and

contrdighé @mpaoyec@ﬂaebomi@gwmmaw ¢iee rgtordingiaise dada a
finalization conmand, issued to preserve a
repra%@ramge%wmqsﬂga@@atamow the,gntire dtairpeprAabieudRea on the recording

mecﬁrﬁerﬁ;’ﬁ% tHp SRy BEfect Al hdRrRflidiga Sllodted 'R deR8rding medium,
and to record predetermined data in the temporary defect management area in
response to a finalization command, issued to preserve a data-recording status of
the recording medium, preventing further data recording on the recording medium.

To achieve the above and/or other aspects and advantages, embodiments of the
present invention provide a recording and/or reproducing apparatus, including a
pickup writing data to or reading data from a recording medium, and a controller

controlling the pickup to record data on the recording medium and to prevent the
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To achi eve the above and/or other aspects and
advant ages, enbodi nents of the 30 present invention
w@eaniothg3a recordi ng and/ or reproduci ng appar aPCEKR2004/000458

including a pickup witing data to or reading data

froma recording nedium and a controller controlling

the pickup to record data on the recordi ng nedi um and

to prevent the 4 WO 2004/079731 PCT/ KR2004/ 000458
recofditpofifiaia tofthdateorting hedives badéd gnreedétenmbatied that a

determ nation that a or ar ef ect panagement area
temn@ra&yr@f%fcmaaaagmﬁaaamﬁﬁ Re4e gpg Q&E‘ﬂ& Ma%iadat a

proa 4y 8 LRl ERRS LR SLOE AT hatzsc. The
detedainatios thatcthe geddétermmedtdatp s Earopr«ii@d Enimeaenmmgr@'rdﬁfect
area may be based on prede nat 8{66 el ng rgcar.ded "
mana%eraﬁnkﬁfqar@ay % a‘?&ie% $orgefdign entire
to / or ot her
unoq e S emp At "b?n“ﬁg“def*ﬁae@%ms R oresent
Toraebmememmnweowdaorr@ber dsp@ctﬁaddlﬁdvaatageg amb@ddnents of the
a,qdat a ﬁut area, i.ncl nﬁ %
presRIBYPAQN RS 3 rasl BocmpSa BB Rar iR ares o Hafigrea
and in@ac%uf hred, aRduding arempordy dbfbet MBRagemBeAt AR formed in at

ead-out area, wherein recording-status data, which
Ieas’u afenof fhiedeaddr appadhadetasatsi, end the deadipubatesd wWiereins

recolgife it KB Mk TRBALY 0BFLoeh SBRERMRepR Ry medium, is

recoFc%rﬂjlﬂrtﬂé}teﬁ'@foﬁ&ﬁ/ o3G0 @iﬁa(}jerﬁéﬁaarebf whBeein eeadetenined data is
medi um has been finalize to prevent further data

recordasbindhademporany dededroarnrgareeniarear & the reggidisgdnesivm has
O L
Toqhid\er thieesistate! andfodsetheo atspextt!s iang aﬂvantzargeso bh’é:rodarheats of the

recordi ng and/ or re roduci n ratus to rform ,
presqat RaNNBENIRABCHHM REUBIELEHTOY s 67 iie cods controlling a

I

con YA kol PSANBY e, ahgKog gt ey s

embbdmgm’gtlsmﬁtlm presdmtt mv:asltatiormmt ancl ud|t ngI I(:onpu]E etrh
eadabl e ¢ controllin controller o
SRR G AR R LGB AR PR 8N d PEENASRSs of

embbe?‘n@rﬁt%Qﬁnﬁe Eﬂé@eerhtt iR ntiGh f%Vl@@%%é@hwmcﬂfdlrﬁ €omputer
Draw ngs GS. A and lustrate structures of

readabler cods om‘teolhre@ thadconjratiediofithe resecdindiang/argeproducing
di nent,s_of, t ion; FIG 2
apPATP s p T HPEE s et Brewegt mMBEEPM ng- st atus dat a,

according to an

Brief Description of the Drawings

FIGS. 1A and 1B illustrate structures of a write-once recording medium,
according to embodiments of the present invention;

FIG. 2 illustrates a structure of recording-status data, according to an
embodiment of the present invention;

FIG. 3 illustrates a structure of final recording-status data, according to an
embodiment of the present invention; |

FIG. 4 illustrates a detailed data structure of a write-once recording medium

having a single recording layer, according to an embodiment of the present invention;
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enbodi nent of the present invention; FIG 3

illustrates a structure of final recording-status
walaioa/o7egacording to an 30 enbodi ment of the pPEFERR004/000458

invention; FIG 4 illustrates a detailed data

structure of a wite-once recording nedium having a

single recording | ayer, according to an enbodi nent of

the present invention; 5 WD 2004/079731

PCFIGKRRi0gir a6 4bdetafiédSstraciure nf atampsrary decaidirepdmedium defect

stru@is, EDS) frrstuySEREH T FIGET raetolind e pAOUIET cfteeimenyof the

presbﬂt Avehien: errbodl ment of the present invention; FIG
i [l ustrates another detailed data structure of a
vvr Fi@-Glusirates anditney dtaibetl datarsiuotiyreaofd wijteeonce recording

mec B darts b reshTaRRdeyS: fiflnBIPe dflbeBiedidt the present

invebfibptct ur e of an area of FIG 6 for stori ng both a

TDDS and a space bit malEr accor di n? an
enblai hiHstraiestehdelpiled & uctuurw’éﬂmaéﬁa of 5@ @Horgstoring both a

ot o3 e AR o b AR REk R St BaCor e areag

inveh8iyer , accord| ng to an enbodi nent of the present
i nvention; is a bl ock diagram of an apparatus

f oF‘%&ﬂ“é%‘irW@Spﬁ%’é@@f\Qﬁtﬁﬂﬁﬁ eatatqﬁ@lctwatca‘ & WEik-anegy recording

el S 5T R PO et 1g g prosen
inveatibh;ock di a?r am of a re::oer dllgg and/?r repr oduci ng

“PRRS Y lata Rlock FaarBiioban spadiatis fos achiuls i aussggtian ] he
dataﬂe%@n%%ta@u%? %%ﬂ@%é@%@bﬂin%n{%ﬂw%cﬁaﬁﬁ%@

an e d FIG

odi nent of the present I nvention;
embbzlimeniaaffthe\mhmnt invénis; at | ng a nethod of preserving

Bl P BRER g LAt R g i B T BbbAtus of FiG

9. present invention. 25 Best node for carrying out the

I nventi on Reference will now be made in detail to the
enbladi testasii@rchareilipssgiing aimetbadicdpreserving the data-recording

status of a write-once recording medium, according to an embodiment of the present
invention; and

FIG. 12 is a flowchart illustrating a method of preserving the data-recording
status of a write-once recording medium, according to another embodiment of the

present invention.

Best mode for carrying out the Invention

Reference will now be made in detail to the embodiments of the present invention,
examples of which are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are
described below to explain the present invention by referring to the figures.

FIG. 1 illustrates a structure of a write-once recording medium according to an
embodiment of the present invention. As illustrated in FIG. 1A, if a write-once

recording medium has a single recording layer LO, it includes a lead-in area, a data
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exanpl es of which are illustrated in the acconpanying
drawi ngs, wherein like reference nunerals refer to
W b@47del el ement s t hroughout. The enbodi ment SPET/ER2004/000458

descri bed bel ow to explain the present invention by
referring to the figures. 30 FIG 1 illustrates a
structure of a wite-once recordi ng nmedi um accordi ng
to an enbodi nent of the present invention. As

area,ldngka testceout areBl GTheAead-Hin area istlecatad emear dumindienoundary of

the ngg%grmﬁe 5$Cé)5d|ngnrﬁ3$|gr ece‘%d t'@gggg%-?gggﬁea’ isil(t)ceiatgglnue%er?hg outer
bouﬁ’ /g@&ﬁ@%rﬂ@%@é re@6@fthg ARdin! eRAe Adta BFfis fEF}ﬁed between

in area is |ocated near the inner boundary of
the tetaél inwranddead st aeeas andip dividiedrintoamdpaiecareazaandatusar data area.

A BsbP GRR A naaRhnleSTine Hip B EIRRL Yol inub otk i SidTe area
denbté%dhb%r@é‘@sb@@@'réblbc@f&ﬁﬁdélﬂl@ X’:‘ac@'n‘(*thi?dsémé?taehréﬁq’dﬁ to
area and a user data area. user data area

defagisot BYCE ifds éym@aIMweéerab@rthabﬂw WHtereres wserding spedism
proﬁrﬁ@saa rﬁlgﬂ tu‘ﬁ*? Cé @af??ré&?ginbcohse{tg,%ﬁlfe etil@%lfbrvﬂﬁglfﬁ %efe{:ts the

space Int user a area

sparreﬁarteﬁnnat}hm’grawlﬁ seteditl abdut 8% bhthensmtire-dane eapecity o the
nmedi um {)rovi des a maxi mum capacity for recording
recqyding MEAIUN: still allowing for defects, the spare

%5 fRsiEked |H'Ftha? BYif 38vilodtle %%Bﬂilpé gﬂé%fluﬁ'h’?asf"Md fécording

ta capacl € 10 recor
layerrs LOsanddt”edhe meé%ir&ng]laﬁbr lL(? has \arleae-ﬂmaam ,feedatadireg, and an
! um has t cordi ayers O and L1, t
outs G 1w ey T Ted Mo UiRiRnRr Bowaian e Odtasboundary of
the AMOr&R rﬁé{gﬁhﬂe Wee:%vco?cﬁﬁg%r%"i § & ?E%lcg] d 9red, tEéuec(ijata area,

I nner boun to the outer boun e recor
and rel¢admut Binea, rvelzuoh chiren glsloawuelnllalmaﬁ)rmeddujmlthe oant@abomdary to
data,are 1 nd a |.ead-oyt area, i cl al so .
tne §R4T aRbFdmip Y Fedbre FrmeHlurdu: Brodbiantunh Tod Sigrrecording
Iaye'r WHRE-oPed REesingf mEBRING B€ FTG“ 179, tRBWbatTbut Qrééoiﬂtthé%fouble sided
th the single-recording |l|ayer wite-once recording

recqwé@guﬁe@wrrﬁsdprrmm nenethecies bouaday afthe kecatdingl medium.

B s bRET e B BB Sh el e R PRt feeroiBR fhecipmeot Fic.

1B .@cumsedatact@ beiopgosaY G ckpatie (OTPE stk ﬁbﬁgth@ada@m\ afea of the
B records data in an opposite track path

recqr@m)law&rq fonigerquipide s é%repﬁaaf# é@ferbfrom@e cru;@laecﬁrﬁg of the
recdg@h‘lgrlgté? 1Pt t'ﬂ% I?ﬁ% Sutsr R SeLART %?gé?gﬁ é)f Sy aid®ted in

recording fayer
eache&ﬂqmn&co&dnaglé@s&@fand/\h.th a spare area being

g ROV DR RIS, T AR Eh lahaP4res R SaGrae hefaen the
leadkar8Xiatd tRe1W¥FBatd Srea and between an outside area and the user data
area. However, in some cases, a spare area may also be formed in extra spaces
obtained by dividing the user data area, such that at least one spare area may exist
between the lead-in area and the lead-out area. Thus, there may be multiple spare
areas with various, potentially dynamic, locations.

"Recording-status" data denotes information that represents the recording status
of the entire data-recordable area on a recording medium by distinguishing occupied

areas from unoccupied areas. Particularly, information produced by allocating
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25 |l ead-in area and the user data area and between an
outside area and the user data area. However, in sone
W@ 2®e®797a1 spare area may al so be forned i n extPEI/EKRa@aH00458

obtai ned by dividing the user data area, such that at
| east one spare area may exi st between the l[ead-in
area and the | ead-out area. Thus, there nmay be
multiple spare areas with various, potentially

differgyib hitivajuasdoadoopisd 30l UReeNdRhglusters issrefaeed tol@aet kit map,

with prRu R0 B8 she Ty SEBHIEENE  Bedifed SdBebRbthaitging
calleB¥a Blbgki ngui shing occupi ed areas from unoccupied

areas. Particularly, information produced by
Fib| dilastratpsthemtnobye @f grgcoring&Ris datroaargding to an

emb @il B8 bestBl HER b oo RE M RiraREE L 248 s fitper
(SBNWEbIGBINED thiYoligh IS B iHt repad sents thee rapotiditlg-statd s tdaega.
cluster also bein called a block., FIG 2 illustrates
APnRBYL #i(Ebeing &t Ingegeéaﬂtweﬁrg Ogang pxingbidgs aicideatifigy afeach

. _ o Ci .
SeMYh g PR AY Tade P, JRcBiCRERaqi@ el SEMEERH. o Thefipad date
inclug@s tafﬁrmﬂigbti(ﬁBngfEandEEm E;SCETE$ouh&arra&Ebmb i tvi’gmaipadaiz indicates
at a. SBM #i (i i.ng, an i nteger  betwee and n
whe{t AaH0EaS AP AGRITPRIN OB LS SEViNGd eHoTdaeH), A OF the
h&@% i ity map data (e.g., Bit Map #i). The
Wmeﬁea %ngm?ﬁﬂ?édg@é apfi nal i gat?on flag agd a)n updat e
lfcbameesrdingistaties Oata chamgeatdaei todhe aeesrding ofwddidonal sleta in the
has beep recor .n_cluster .units qn the recordable
recotfiag Rty e nriitleh i BRa BRHPRG ShddpbmeRy Wi effides new
bit r=@C@tdirBPresenting HeRbaciidiad aaﬁad_éﬁé%. t Q/(\j/_h@ﬁ the ﬁ@vsvgsMBgii #fis

addi tional data”in the recording nedium an #
produosd abd rpeomiede dn amdateeaurtedincuteshinithe IngweSBive#i ingicates the

num iR e PSSR el Rt gt e
TeRUMhE At WtidHigash BBM BEisRuH $ERd 1 updtbeans escdriimg-status data
nunber of updates there have been to the

may veRLAGRATEing tariBrage . ingtalied ime recoraiicANYaE FeRspiNENg
apparatf O%&/etr,oty#%%%,eoetf&% 3 %i?é-%?? 'ré&&jd@ GRbRm B which
Vary: adcor di ng-’to a’programinstalled in recor di ng

datadizd/ e eqpoedht iin gjeciapfroat asecdrdingvatd/ot yaprodldiyg apparatus, a
before a wite-once recordi%g nﬁgi um on which 20 data
new 1M b uill e Papdaed ard rgcordediat iegst aNFRcor di ng and/ or

A EABSHSH g BRI oTpabalt JREY i Wit e
medalrs blasdeeent findlindd cat e whet her the wite-once recording

FIG. 3 illustrates a structure of final recording-status data according to an
embodiment of the present invention. Before a write-once recording medium is
finalized, finalization flags included in a head area of each SBM are represented as
"0" and recorded together with other data. As illustrated in FIG. 3, an SBM recorded
before finalization of the occupied area is represented by SBM #n. If a host, like a
computer host, issues a finalization command to a recording and/or reproducing
apparatus, only the finalization flag value, among the data of finally-updated SBM #n,
is changed from "0" to "1", and the SBM #n including the finalization flag "1" is

re-recorded to indicate that the recording medium has been finalized.
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medi um has been finalized. FIG 3 illustrates a

structure of final recording-status data according to
w@o0287esbodi nrent of the present invention. BePOI/ER2004/000458

write-once recording nediumis finalized,

finalization flags included in a head area of each SBM

are represented as "0" and recorded together with

other data. As illustrated in FIG 3, an SBM recorded

Asciflesteated imFiGal,iinsoofe caresopragstedniacdaddts such as "ffh" is

nted b f,a e r
recoffill Bt Riontes Sab 4Rl the sha(EaEn BREPH! foreby
prev@ﬁﬁﬁ@furfﬁé?@%ﬂ%ﬂ@rd%ﬁg éﬁ@@ﬁé&l@ﬁal @éitlalyrebbﬁilﬁg 6ﬁ|thé writ@%nce

| ag” val ue, ampng the data of finally-updated SBM #n,

recor@n@mrmj@m f doithis gaseoit rmpref%rﬁblettﬁ\ét I#rﬁewrdradmm@e entire

unoqeibied RPBTSIAF atdurtroihe ATSEN LA zed. B W0
RROW &€BridAg BCﬂHé@B@ﬂMtﬁQﬁéﬁﬂahzé‘ilohl flagst " atisetsidre bl to

3, in sone cases, predeterm ned data such as "ffh" is
preseieoin@ctptariecording siatusest theovitaonsgvesarding mediem at the time of
i zgt r
flnalfig(ﬂgb di ﬁ\gétﬁ%awa e]vgﬁa\fllm%{ ?g@érrggéfdée‘?ﬂéﬁ fﬁéel 8 re§§M|ng

mediMrh ichanges, orrmwnldtmlg aveldidumthé red¢drded ms@, thetdaits recorded
preferable that "ffh" is recorded the enti
befofh GuaUAER Gores Sleified R RIS B TSl ge Inglaed in the
ninhe
SBI\/PWfihttﬁe @@??ﬂ"}’@%@f Ale] OTﬁEr'\f%aééerlf\% gﬁ?ﬁ%@@ﬁ%ﬁhé@%%gdﬁbﬁgl data
recoscﬂesd aftencfinalization.i te once recording nmediumat the tine

st B e ARLOF pitietsrdine d a5 Hedine (hiingsaM #n with
the ﬁ{alﬁﬁﬁ\br‘ijﬂéé"*l‘saﬁéirdmﬁéhtzghéﬁ‘%d fers Sl @ahde fderdtad, Q@ prevent

recorded 10 before finalization can be identified
additienarddta gemrdtrigeorblhe finalizeédtveriteraricededording needigBM

.t h fin |zat on.f "1 . This 'st . .
Alligleh e SopBee &R et MERambadios R8T, 2501, s recorded in
the hédtbhiezpdf gdth @M #i0 thd R chBE® bl thedfirdlizBtied elbglighaekmited in the
data in the area next to the SBM#n with the
presenhisveptien.on' h¢ fgalizatiogfitagy may hel regatdeshin grbaras @hepihan the
heaﬁ%@e%@fég&oﬁgfﬁgi to prevent 15 additional data
0

ng o finalized wite-once recording
Hedinater, Al beedor rderiiingad fizalizadon fleagwillibe ddweribed in detail with
enbodi nents of FIGS. 2 and 3, is recorded in the he d
refeganes tefthe a6ROMIBANYING drAWINGSe afiGrft SROWR @M PRRPHIRRNT

: detagl!e@gia'tasst?@étu e% {ﬂ é%\ﬁ'lté rbg%@%c&ﬁg@gmedhﬂﬂ Al ] tsﬂgfe recording

ion e recor I'n an are

layet hacorting toi‘madnmodanerht cea‘etbb pEsdntiinverioHer eRefalfr'm@rtp FG. 4, a
Ieadglrgg@; ﬁ%}kﬂ QC]SOé ?rggp eg;tI sotpugtur%g('l%bé area a temporary
defect list (TDFL) area, and an SBM area.

Typically, a defect management area (DMA), which stores information about
defects generated while recording data in a data area, is formed in a lead-in area
and/or a lead-out area. When a recording medium is loaded on a recording and/or
reproducing apparatus, the recording and/or reproducing apparatus performs
initialization. The initialization operation includes ascertaining how to manage the

write-once recording medium and how to record or reproduce data on the recording
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reference to the acconpanying drawings. FIG 4 shows
an enbodi ment of a detailed data structure of a
waowriote7osce recordi ng nmedi um havi ng a si ngl e rBCDK&R2009/000458

| ayer according to an enbodi ment of the present

invention. Referring to FIG 4, a lead-in area

i ncludes a tenporary di sc defect structure (TDDS)

area, a tenporary 25 defect list (TDFL) area, and an
medBiaVbareadingyopit datd fromea tbeideiotareamagémenteagraut grempinciuding

whi ch stores information about defects generated
defe@hdata. r ecor di ng data in a data area, is forned in a

HepRe: b8 1 ﬁﬁ\oa:ﬂﬂéf Qhtadeb8REAH th& I&RI-inKiRB #hd/8E®iedibhg-out
me oaded on

rumis a recording and/or reproducing
areaapq?uaaea,sthettimee respinedi fog indializetion eqftes daeoringmedivmdeading,
. erfor 30 initializati.on, . The.ini t.ialj '
incrdzesat ioroayd hadinacsaritel foriguaBiatiof tstdsaR menagement
dataMvhicer ifBE8es @CANBBEhdBAIDAN 3 dsé@WitiPtHesTOFL e@id TDDS being
reproduce data on the recording 9 WD 2004/079731

recoRIET! iR tovpoRoydefechadinagenient éser atPYdY. seRafate tamethe DMAs
| ead-in_area and/or I -out area, including defect
ofthaj?%q-.lq_@pﬁ?e?ncggr{l}geleg%oﬁﬁ%r " data recorded in the
A eBEL iifcladeadanddentifling defestheudreasrzerl datariéasigingtrbeently

time required for initialization, after recordi ng , o
replagadi aneaBoadi PS iISupee i@ panagetheldfileand Hiclydesgdata identifying

the %g?@ﬁ,ﬂﬂ%ﬂ%i?mé fhkgation, tenporary managenent

cludes a TDDS and a TDFL, is used, with
THeeteMipdragnalahBfpSnkat dgta ales drdietbs an 8B\ pbichrgpresents the

def ect mana?errent area (TDVA), separate fromthe DMAs

recoping1ptatig 8819.n area and/or the |ead-out area. A TDFL

léH gzgﬂrﬁiﬁ?&dgaé %Dm'ﬁf b&w}d&j Relisrd b Es eaTDHd Hatsh SBM. The

ying recen to replaced areas. A TDDS i s use
TDMAisnfanagd it beleEBFonant ailead-inleread at data desa. diyd adead-het area,

recording.l gcati f the T . T .
and ggf I Ca&é{t%gle?ﬂr}@g qr \ﬁ%‘gg“%%ﬁ él%lﬁt" mf%%%epr esent s
Ffd“r%xaggg&f (FdHEng kG FUS, 43 Radlin AEARICINRESS TODI BMe,i $TDFL

provi to store a TDDS, a TDFL, and an SBM The 15
areaTENA arsSBbt ared. i An #his lcaas thenkDMA ia divider into ar EaDSearea, a

ata are a | ead; : Lcal
Torboh s g up P ahe” RS i A P PRt ehbtuce
an L&A Rorif@beihr 4 TODD aht Gn IBVA( beadTDD S+ &BNInrbypiesd an area
T area, a TDFL area, and an SBMarea. In this

for SZ@@@ atThe-LTDNA this agisgi aér@l\:/]ﬁti@dyidﬂﬁjgtcawg%?r%as. TDFL
@@%ﬁfzp%Q\g}tggn?gh@@éraﬁ‘f@d@%d|LH1 wshiiated becdlsE ndmdrB%ata is

inc
required to be recorded on the recording medium or because no more data can be

recorded thereon, recently recorded TDFLs and TDDSs are moved to and finally
recorded in the DMA(s). Accordingly, when a recording and/or reproducing
apparatus reads defect management data from the write-once recording medium
later, only significant data will be read from the DMA. Thus, faster initialization can
be achieved. Also, because identical defect management data may be recorded in
many areas, the reliability of data can be improved.

The lead-in area includes an SBM area, which represents recording-status data,

including bit map data about areas where data has been recorded.
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20 an area for storing both a TDDS and an SBM (i.e., a
TDDS + SBM area) and an area for storing a TDFL. In
wao biog/otEase, a TDVA is divided into two areas. RUTERRR2V4/000458
write-once recording nediumis finalized, because no
nore data is required to be recorded on the recording
medi um or because no nore data can be recorded
thereon, recently recorded TDFLs and TDDSs are noved
Atdatarded invhhdes s”@reeareasjémridrﬁ tanel DMBésYatararear dimtley,

embagriart IHEUEh BT i & % 15T S halBA S PEBRORdgment

peﬁ&ﬁfgd%a r%&‘am é‘rhd’/o?féﬁ?béluéiﬁ@ta ?éFa%ug\f'thb sggré apch f r,@m

aster I'nitralTzation can achi eved
allocAtezbat thedwasiofi te st ateal eneldherapasg erem? islaliecatey abthe rear of
corded in many areas, the reliability of data can
the 45da AFRR oved. 30 The lead-in area includes an SBM ar ea,

A@Héégrlbéﬂra%%‘?ét the' 186816 brsh, O e/ frridbace rédsiiing mediint shown
ta about areas where data has been recorded. to

in Flwzm@wote‘swmnamaa%wlgemas@nd@m§Ba/l aresstionpp @edBM.

o S R b e Aciing kA G B, Bt oo

accdﬂ@mg 18 e ABbJIFRSIRAE IR brese@r frverEien byarabe escurded dh the TDDS
or reproduci ng apparatus, the spare area | is

areaal | ocated at the head of the data area, and the spare

F%e@gﬁgyvgg@% d%g%gtggctﬁﬁ eéftg\ggﬁlgsgjrrgg Eéhbpfﬁt iﬂ?lé‘-. 8" €4y illustrated

in FI®. 6t $heoTDDS &@aridinmad evep iofin gimality of alusiefs. 4A clustdrusiagiata
a TDDS area, a TDFL area, and an SBM area_ st r| ng

recogBNg uni qmielsm@%e 8P @tRIEdetrmingd pEmper gheec P&orﬁn%glustef
storégeghéj 'T’Dgf)S ) G i ig'an %tégé‘raéégﬁﬂ% ep Tféé%@r tha"f‘lc(l:r?‘?[)zll $uLtbOis the

ment res { fvant 1 on
basut:@hgsldeﬂummotawrifé)laﬁcelecmdm mEdi@mS5 shows the data

A9 INSAig040 FIb pa EDD HE eTeksen TRAS ferfnt 3 fpuspn
repr@é&ﬁﬂg‘nﬁ&% rﬁfm@é TSﬁI§S UDdakeS HeE nLfnbRréAtife flfsQ@ﬁyﬁbQIQsector of

a predeterm ned nunber
a drive& write-one dtslcusfmématlgt\ eres, tbaaunmss Gfikhe IfIFStéDhé{ﬁlca' sector in

i R R TG BB kbn s
of sﬁ@@'éf‘ghs Asaid Qué;hhéﬁz%ﬂiohﬂla@ &nd DatarddApSintkari SIMJ[dﬁmt@r which

DDS identifier, a counter representing the nunber of
pom‘fmh@dﬁa@w oft the SiMmarrespondmgripitae carg S edinakized secording
dﬁf a drive & wite-once disc information area, the
MeAi{[Rber of the first physi cal sector in

Meanwhile, if a user does not want defect management performed by the
recording and/or reproducing apparatus, then accordingly, no spare areas are
allocated, and the sizes of spare areas 1 and 2 are recorded as "0".

FIG. 6 illustrates another embodiment of a data structure of a write-once
recording medium having a single recording layer. As illustrated in FIG. 6, the
lead-in area includes a TDFL area and an area for both a TDDS and an SBM (i.e., a
TDDS + SBM area). The lead-in area of the write-once recording medium
illustrated in FIG. 4 stores a TDFL, a TDDS, and an SBM in different areas, while the

lead-in area of the write-once recording medium of FIG. 6 stores a TDDS and an
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whi ch a possible TDFL corresponding to the TDDS #k has
been recorded, the sizes 20 of spare areas | and 2, a
- woewakiwati on flag, and data regardi ng an SBM PCI/RR004/000458
which points to the I ocation of the SBM correspondi ng
to the case of a finalized recording nedium
Meanwhi l e, if a user does not want defect nmnanagenent
performed by the recording and/or reproducing
SBMafipenatlustertdiensingleaardangMpe DS HaPY aremandtiee TRFL area
alloﬁ%ﬁﬁﬁ nd the sizes of spare areas | and 2 are
FIG 6 illustrates another enbodi nent

MG, 2 nﬂﬂtﬁ@téé élaéwre@ Sfuctui dfttRe TDISS + SBM Sicalofad, M A
having a single recording layer. As illustrated in

TDDS end @n $BM aregagoidedaname ¢lastetiesThe TDAS includesnal finalization

flag Byl hBudel i AR AR b incounaPliERidh Y’

A@des&ﬂb’&l apdvies thi@tirdlizatioR fieg chndbeorezdrded BELonI@ il EPE&head
and an SBMin different areas, while the

aregppf amSBM #, dwug alse lrlé/@élpws@ge%WQh@@#hch@D%ag%a@@tbﬁ TDDS +
SBI\IE%% and an 11 WD 2004/079731 PCT/ KR2004/ 000458 SBM
orie cluster of a single area. The TDDS+SBM ar ea and

AmSBNDELesisgarefarakly fu;méh\m a0sBst bihésof the Hatasdreat B l@ad-in
detail ed structure _of the Fs;h1 SE,M area of Fl
on

areaying thadeagrosbRias: élqs&rééﬁdd@d: he| 2RVeareat grﬁ%@@ﬁg each
ssl\}gl %g'éé%ﬁ%f%vﬁubﬁ‘ Sﬁ%@éht@%cérdfri?a&]al na@ highe SBM i ncl udes

corresponding to t ization flag. As
d%dehabedi watbwaaboudwernbodmmerﬁa,tanmaxﬁra digalizatioeflagisarsdeldo

presiye Sikdalpacotling siaeus AES vt OReR o CaIng Hephi.  Hereinatter,
metﬁ‘@&/bﬁpﬁe%erﬁﬂ %%@fae?’edo?dlﬁ{;% A030F ¥ \iiaermitd r‘écé?dnh@ﬂ%dnum

one of the data area ead-in lo area,
withbetidsingta fivadigation flag t wititesddescribed with réfh@rsm\tnaﬁl@@ iBsand 9.

THEL 8 AH1SE PGl es s apodinelEote ale TR BEE JERe Bnoe
reocﬁath@dha@mhsﬁhaﬁﬁ exéihglef reBaldidlayen fA@BlusFatesed RIC. 8, the
| CEreserve t he da?a recording status of a write-once
ea

Boyedicig weleremge resosdingMmetiymanciygen &dl BMAptos séarinang TOFL, a
Tlﬂ%ﬁrﬂ(ﬁ%ﬁ Or 6,09 S48 H4%0 %ls Iuc§ ﬁ/ﬁlﬁ éﬁ&ﬂl\ﬁb\?g%r storing

i t hotit "usi ng a

defete sedridrinanitdats ef Ehenesi-bot é"rb%f tﬁe mde-&nceﬁb&rd&wg medium
illustrates anot her enbodi nent of a data structure of
inclydeg PMADARG PMA%or di ng nedi um having a single

ASeISLRE drP¥Bin afsSrdcblds ih il SeFbRhSTDMIE and a TDFL is

recorded in another cluster. Although a data structure in which both a TDDS and an
SBM are recorded in one cluster is similar to that illustrated in FIG. 7, no finalization
flags are recorded.

When the write-once recording medium of FIG. 8 is finalized, a TDDS, an SBM,
and a TDFL, which have recently been recorded in the TDMA, are copied and
recorded in the DMAs. Because the final SBM, as well as the final TDDS and the
final TDFL, is copied and recorded in the DMAs, no finalization flags need to be
recorded to represent the final SBM recorded in the TDMA.

An unoccupied area of the TDMA is entirely filled with predetermined data, for

example, "ffh", to prevent further data recording on the write-once recording medium.
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| ead-in area of a wite-once recording nmedi umincl udes
a TDVA for storing a TDFL, a TDDS, and an SBM The
wo e@do7913ar ea al so i ncl udes DVAI and DVA2 for BCDKR2@4/000458
20 defect managenent data. The | ead-out area of the
write-once recording medium includes DVA3 and DVA4. A
TDDS and an SBM are recorded in one cluster of the
TDVA, and a TDFL is recorded in another cluster.
Evel whengtregodiing ast fancepiroel ucingwim pemalbistreceivedpemuaana for
.SBM a recorded | n one. cluster .is simlar.to that
addifipialSiata 2P THRGFARST Fndlizing MiraviiteRarias eodising mediym, the
L [
recol g Ry DR C T A B A AP JeH reCh g fthe TOMA
is fillael wéth datarauch dee'dih” oste DAHAS Atore defamimanageraept daia.

BT D 9.8 R fiabhrt $Ea8 damariis 1o firindpPleryiity Bla
dataf\’gz@gfcﬁﬁ@ 688G bha iWike MBS, rebOrding mlediLah, actdrliidgorsaidodiments

e 30 recorded to represent the final SBM recorded
of thierpresentiorentionn  Wolblusipated iaféa. drthemppariusiiacludes a
. ' ' it re io;ned data, for exanple,
wnte‘ﬁ}%}h&& %/’og %&ét\?/@l?thf %Pphae&%‘&rgrg]3pecordi ng on the

W WhtePMeRddrec aritisdatardiamrite-diZcaNecaedidg OT&didm 100, under the
PCT/ KR2004/ 000458 Even when a recordi n% and/ or

contyl §f sl ePRiGO s rarafusars de wEttel dedimayerity dpe same.
L : ; . il h
ol R e Rt R bl pomoter
perfoeps defect ngregearatt by whires afdMpédndloded iathe wetssoodagecording
if the T is filled with data,.such ,as “ffh" or the
medispas| At ik efpée%em@ﬁﬁg%ﬁe%-reﬁsfddng sttt big Wil gneg
reco%iﬁgrrﬁé'@iigﬁ P00 2RRBFAhY 3o EAbRERAERN ST3hE PRESEMah Y EHtioP!
a data-recording status of a wite-once recording
Rrdsenvatiac obtrai dafatrecerdingl stabus of thefwiiteeonreekasording medium
i nventiqn. .illustrated in FIG, 9 he . ar at u .
100 B oSBT ) -Gyt B rBEAR ] v o
finalRFBh¥lad- anth@eWideldéRaibel meoltvdthalRiugirga finalization flag.
write-once recordi ng nedi um 100, under the to control

Infthe Inestbod usisid @finalizading flegatie eordralier 2t rradyaes atftnalization flag

verif h ane. . i 2t ' . .
ono LAY 058 BB AAec P 08 el FRoRg e
100 dgp@EHinABRHOR T e PYyite!dhog recoriiMd mediundedoi nTo e more specific,

_wite-once recording nedium100 and al so ger(fégi\%%s
withtratergaeaie BKaiianpri Hieudatarof thi regantly Upde 8i Agly the
1 _UR . l; OGhir ni:s :

oo 5 A AP TARIEL R RORPdTE T 8l B sRFHbing e
finalitaionslagf "1t ereard doedexhon the acsalneaxf todlde lonation of the original
SBM#n having the finalization flag "0". The controller 2 may control the
writer/reader 1 so that the empty area following the SBM #n, having the finalization
flag "1", is filled with predetermined data, namely, "fth". The controller 2 then
controls the final recording of the TDDS and the TDFL so that they are copied and
recorded in a DMA. The finally recorded SBM does not need to be copied and
recorded in the DMA, and the SBM having the finalization flag "1", among SBMs
recorded in a TDMA, is used as the finally recorded SBM.

In the method without using a finalization flag, when the controller 2 receives a

command from a host (not shown) to finalize the write-once recording medium 100,

13



10

15

20

25

30

100 can be achieved in two ways, nanely, the
above-descri bed nethod using a finalization flag and
w0 bw4aose- descri bed nmet hod without using a  PCT/KR2004/000458

finalization flag. In the nethod using a finalization

flag, the controller 2 produces a finalization flag

and records the sane in a predeterm ned area of the
write-once recording medium 20 100, upon finalization

the cohtrolier Mbntrelrsrtbe finetty) retiondedrd @08 the dinally réworded SBM, and the

finaily hgcorelfbL S iSatahRaRs bapietany TenBasbin mOMA, TRereatter,
the c@@&%ﬂ%?%kbﬁﬁofs' tﬂ@ virfiefR2eed dd ﬁP\%i‘t e eﬁﬁ’re Lihoccuéfé@l 4rég of the

aving t rinalization flag
TDMeAdis filed vdtdprenletdranived datee for exanple, 1'f&15’at| on of the
original , SBMEn h the final t
B R e

fromtthéthots'ﬂ eaf@mﬁwéhﬁhg Qhé Wnk@WnBél rédsd ﬁ@'\ﬁ'léabun*ﬂ 30 N@ dbBS not

finaliZation ag , 1s filled wth predetlermned
perfarat dataneeerding lffthe i) DMArnmﬂI&eﬂqwrthaéa sach panffh'cenif thg BMA

| g th d th h
con S efe oafFE MMt Mo coraea in & D The finally

ﬂh@qwrﬁ@neS@%ma%h gne%dﬁépwhang @mtﬁddﬂthhlbh@ﬁl‘edeldta is
in the DMA, and the S aving the finalijization f

recorded ma@fﬁdgt%mvge%mt%ém RaPTHAC satepigverifigd e é'a'déief?ﬁféve data.
Accc}rldﬁ I>|1, Ztg{ :ééﬁtrréjlfeg gzﬁ%v'é;hgdéﬁé}%d{?‘iﬁ‘gﬁde@;é@mHéd 't’ﬁﬁtg%n%l verifies the

e contr recei ves
recofdptnBssk ddtand &Uehﬂﬁy défeative datn) The Eomtedlier prbeluces a TDFL and

2 TR WhEDGadi0B4BS TR SSE M1 Aplsctiss Car g QUG verfication is
stor%ciﬁgaﬂ#é/ ch &fé?%ds@@eg?h%g,@?& LAglthy TERSD AR |§§Morg'3d collects a

y recor so that they are copie
prede@mﬂe«ﬂ amownt DIVADFLharceaD DS, ,andttlmﬂszf@mtheldo_ﬁec@d TIFL and

TODG Bebgpt RUAIPEkBH Tt HE WalsvanfE iy Tpdhn
t ﬁf?é’?lb? Féﬂot{\%@ A3 BnddiRfoRIREPHR Coﬁtfcflfer 25:3@@@ thﬁfhﬁ‘puter

e cont er 2 receives a command for additional
impleaieating doe diethod Using a hempuotar, readalkle dodesgncodeg armea computer

reaclfile Mgl aphaoRr i R EuRer o R sy b ar

optlcafl e, arwhde yhigeDYBarfstviaiens: defreed, sranagreedmmagiecan also
The controller 2 follows a verifyi ng-after witin

be invetemaenter mswhrbip wr@ﬂwara @rtcanrb@c%gaaaral AT spedial purpose
t ' t t d data is verified to
Comgpﬁegepdgérregﬁgbféw pserfor ethe {HORC

R cco g y, the controller 2

I eeielitits, UsSe undatstodditit, adeiréenidmhlewe tsecodingecagdaity of
the recorded user data to identi efective data

severpkdezait glsabwhesztfmw@é/é%a%ﬁrmulaﬁf&guge P0pK WayRleiigth, high
num'g?n@!a@ﬁ&tﬁrﬁ?c 5e ﬁﬁlt‘(‘@ﬁf)l‘% b8 ca&f G&2dnsrdfiébyi@dBfidata on the

verl cat
write-once recordmg medlum

Examples of such units include, but are not limited to, units using light
wavelengths of 405 nm and having numerical apertures of 0.85, units compatible
with Blu-ray discs, and/or units compatible with Advanced Optical Discs (AOD).
Examples of other write-once recording media include CD-R and DVD-R.

FIG. 10 is another block diagram of a recording and/or reproducing apparatus.

As illustrated in FIG. 10, the recording and/or reproducing apparatus includes a
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stored. The controller 2 stores the TDFL and the TDDS
in the nmenory 3, collects a 1s predeterm ned anount of
waDmelwozateh TDDS, and transfers the col |l ect ed TDMIT/KRA004/000458

TDDS to the TDMVA included in the wite-once recording

medi um 100. While not required, it is understood that

the controller 2 can be a conputer inplenenting the

nmet hod using a conputer readabl e code encoded on a

pickeprpuo serve asdadiveiterddaden 1.0r The asiteronce racqrdmgwmedium 100 is

installegauine BEIP 400 ar PEaBCating aiftior ShrGeuBe ePParaus Holudes a
PC |;qu>§9% ¢JSPE 3D alﬁ@F APAP DIPH BRI A AR é‘s?étb?h BSY&A&r 25, all of

rmvare, or’ can a general or 'special purpose
whichonpke ep tbemnmﬂalbﬂ e The pwmonyd car bednstatied imthe system

addi t.ion, rstood that, in order to achieve a
ContF‘ﬂlgB?éi#éh%&BQgpﬁVdg several dozen gigabytes, the
dnt ﬁsfo/ohﬁﬁgeﬂne' PCAH 91 réksdivisien PedddingRactheRaH hog@ﬂh@h with data
numeri cal Berture type unit usable to record

to b@iffz@ﬂde@ffr@ﬂgaa 9ste(@Obsh@m)a drhe: sistenyrqongrodecdd performs

iS50 S8 AL sSSP ST P PR B S on e

data%@eﬂ@d&fdin higey PTI/F PTesy sédingpiatd, wueh £ pdlit o thirdapived data,
npatible wth Bl u- rg%edl scs, and/or units

and éfeﬁmqubllaiew’tw Efdvaneedpdsetiadala megi@&eron@; magwer. The RF

SSRGS 54T 46 e

10 reesrds dhe RFRasighal recejveddiom itige RFRANME 26 to théswrite-once recording

medll'tllfflﬁtjcsg)bﬁl e Flzgr@geWﬁ%E&f{gg%gng ¥ angl&?f@y geyegpntrol from
5 ke system controller 25

the %{é%%% 8PQ§%§? RrisBntdsife ?g{}:(g?dl ng medium 1

ter/rea he wite-once
comnmndsrih&erhd:lexp o0 to headpdataipra Ghe Thige-oaceretargingnuedium 100 or

d 1 | ud PCIT 22 P
to regaRiproaaERTIe] deiRchies trposy Searsedint BaPoenafe
writébhc ﬁ'ecd’l"ﬁlrf’gpﬂgﬁi@n YBO M Brde? b pekfofh c?efe&ihﬂaﬁ”ﬁ@@hiéns accordlng

can elnst led in the system5 controller 25 of
to embotinéntgrof 2he ppesent énentiong, the PC I/ F 21 recei ves a

ecor command together wth d b
ARG EeR Bt VRS BRh S RatibeDot 2h s fifa BReL FrgEHEke to o
usePEEHPIEN, idhiviHel iheatiilerortecessaling fruditracidisfghaliZée because
DSP 22 performs ECC encoding on the data recei ved

a predefermineddimalization cepdiigninsatisdied, thauerstes geatiolier £8
t

compREAEREINENETY d0 S BE A R R o TODS, o
TDFAMENAZc 8B fisallhecdalerl inehe TOMAS tooanDNW&. DSP 22 into

an RF signal, . Theri ckuzp . X

Upon reproduction, the PC I/F 21 receives a reproduction command from the
host (not shown). The system controller 25 performs initialization necessary for
reproduction. The pickup 10 projects a laser beam onto the write-once recording
medium 100, receives a laser beam reflected by the write-once recording medium
100, and outputs an optical signal. The RF AMP 23 converts the optical signal
received from the pickup 10 into an RF signal, supplies modulated data obtained
from the RF signal to the DSP 22, and supplies a servo control signal obtained from
the RF signal to the servo 24. The DSP 22 demodulates the modulated data and

outputs data obtained through ECC error correction. The servo 24 receives the
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10 records the RF signal received fromthe RF AMP 23
to the wite-once recording nedium 100. The servo 24
WO e@eio¥e31 a command necessary for servo contr oOPCT/K&R2004/000458
the systemcontroller 25 and servo-controls the pickup
10. The systemcontroller 25 15 commands the pickup 10
to read data fromthe wite-once recordi ng nedi um 100
or to record predeterm ned data, such as tenporary
serv fagiephsignal fam the RIMAMRYS aad ereammeadrnticegsandionservo control

rorh 3R e B P 2 AN S B RS T 85 v
seridB@iat it forPlRy DS PRIRAh Mot thdtshibwia! | B98n reProduction,
response to a 20 user's command, or when the

the ypieen eprieollas r eagomeranshineqdckup 10 taireadbdubistermation
nocBagyet S Rapdients \OQrRENaEd e sPeil oabtflir 25 can

managetht ¢slire®ystem Hunag efata reshrdiagrep®duction DDS, a
DFL, gﬁ an SBM, finpally recorded in the TDVA, to a
?’fheg Rreserytigcihedtatareording statusofraawate egce recording
, i .nat .

e S SERRRERTARS rerk PR,y bo cescros

on hedesssaofthiecstruateer ofdthe trecordinbhandioc kappodlcing @ippatstud of FIG.
| aser beamonto the wite-once recording nedium 100,

10.r eceives a | aser beam refl ect ed by the wite-once
FRS.ofd5 RO sWehattor i ' i
The RF AMP 23 cor?vre?%st,ra?ﬂg aﬁ“’é‘h ca O‘?‘?*S%Ef“"@{e“({%?%ﬁgcmd'”g

statfis @hat Widtepdrdeurecoding toeginmiREcedrngitg to auppiboeiment of the present

e LTS e b ST B R ek e o
writbtotve reberdifiy Fc@inah it achRee8 eisiR) gﬁnalﬂéﬁioﬁfﬂ;ég?z

dermodul ates the nodul ated data and outputs data
bisstaimereralienddh, treoveta-ence mooeding onediTmeisdesartecinto a

RN T T T

the neitesnas Yet@dirgemedigant Wien fheamfitebeh@yi@lcBMing medium is
controller 25 and servo-controls the pickup 10. The PC

insqrigd ipfo thegliegerdiag andirdppesiucingraRRRsasSPiiEpwrite-phee recording
e e o A PR 9 Beon e 4B g
appardtas petpares Songatessaoydiipby dedeepizinpiagieeribd write-once

rds, the systemcontroller 25 can  nmanage the

t.h
recqlfiG BEQYR aRHARCFHEINA EEIOBYB8 BOMSH Caif Ginfesk mnagement data,
andr&hepaa@freaé%qﬁ$ gﬁ@wrﬁélegeé\@cdr&mgpﬂémnf.t %Hﬁnoﬁnrirtgarlliggtion, the

write-once recording nmedium according to enb
recartinghangioessprodicing @ppantusiactessas dreaesconthimihg 8BMs to obtain

infotpgg}icggab?%wg\rvg%%%{ iﬁ%ggﬁéﬁlgarég %f 5%\%1 gyc;nr(]: r%ggéd?rrng medium

contains recorded data, so that the recording power data, the defect management

data, and the other data about the write-once recording medium are found quickly.
The recording and/or reproducing apparatus obtains preparatory data for data
recording during initialisation and transmits the preparatory data to a host connected
to the recording and/or reproducing apparatus. Thereafter, the recording and/or
reproducing apparatus records data on the write-once recording medium in response

to a recording command received from the host.
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10 10. FIG 11 is a flowhart for illustrating a

nmet hod of preserving the data recording status of a
waowiose7osce recordi ng medi um accordi ng to an PCT/KR2004/000458

enbodi nent of the present invention. In the nethod of

FIG 11, preservation of the data recording status of

a wite-once recording nediumis achieved using a

finalization flag. 15 First, in operation 110, the

Reta eecordiag vadbedinitg-onadi fesoiding mastiuredat wnly @volves recording

usef 8381 1§ Pl a™e, AP HB0 L RURERTR MeFes Sty { Bmporeary defect
man&RMMehiNgithiest peist toNefectd §endratert iANRE réGsraedidila MR YOMA.
is inserted into the recording and/ or reproducing

ipreration 13Phwhenithe deta-eeqasdipgditaiys ofidhe wiite-once recording

mod A B SR Pl S Wb G5RG AP mp i
thatrepassbintg tHeyafeecagnainimpthehtew 0ser isefloddicddEand ¢6corded in a
recordi ng medi um and ascertai ni ng recordi ng power

TDMA: a Ve &a nawnBdiftiie perdused agrlreseriad, @arupdate counter
epfeRBRich M DR b 809058 130t Ao A UptEra Avaus
increppes By ds accesses an area containing SBVMs to obtain

formatjon abou ther the recordable area of a )
W@ﬁmeoﬂfc\@ﬂlpgé&éﬁwgﬁwédp@m@@de ans se¢udse deay Mayzaccording

t: i :
o R phbgi PalBE 8208 RRRIGBIG FhRod R bpgaratus. Atera
writesdince-reperelingoedilimgs iresdirtech iatoea fenonding winckoyreprddecing

recordi ng .and/ or reprodugci ng.apparatus obtain ’ )
apppFallia Ao AT Adar aoPERI e WUEHiaTGCatInGgredium, an SBM with a
new Bit iz InB9tdeoproainbed omRsEb&ldddhiPbRB AN BESHrAARE WieBnce
host connécted to the recording and/or reproducing
receiggy mediim Ehejestec e theaeeerditamdjonreprodudog apparatus.

Hof SRR e a8 PR 8 P eE RO RS dE LoD cblTitie, & Enatiroency
such egeadry 8dcricifailige NeSdurs Horilg ré€8HiIHg & dka in the write-once
PCT/ KR2004/ 000458 Data recording on the wite-once

recqrgigr Py e Whissetdiaacanneids (bly actiayed: ndlanses itdapeeferable
ety B8 08035 68 B 0338 SRR )RR SRR ek rcorcing

on tHefvaitergenecatddtl imedilne. recorded data, in a TDVA.  In

operatjon 130, when the data-recordjng status of the
mﬁeéatﬁ%étiaeﬂf@rr@pﬁ iBg 2p fqmeerwgﬁg@g RRAreysHeegs 2

ﬁnafifé%ﬁfndéd?ﬂmaﬁﬁ frRt tHE hbBFiciidige '?I%V\A}?iité-oﬁeg 88 Aind Bbium.
represents the area containing the new data is
Althpugtl dbe dnalihticacmmdeandrcaa bel iirarin essutbebyna ws8Bthée finalization

conkiga SoBRAY FrveRbe SaroupaaBsdonalae donsanaiionis satisfied,
for SadrApleCGAEAItRE dat bk or TDMA is completely filled with data and,
accordingly, no more data can be recorded. When the predetermined finalization
condition is satisfied, the recording and/or reproducing apparatus may automatically
finalize the write-once recording medium without receiving the finalization command
from the host. However, preferably, the recording and/or reproducing apparatus
informs the host that the predetermined finalization condition has been satisfied, and
the host inquires of the user about whether to finalize the write-once recording

medium.

17



10

15

20

25

30

increases by 1. 10 The tine at which an SBM# is to

be produced and recorded may vary according to the
w@e@gnzatsi nstal l ed i n each recordi ng and/ or r epCDERI0AH00458

apparatus. After a wite-once recording nediumis

inserted into a recordi ng and/ or reproducing

apparatus, and data is recorded on the wite-once

recording nedium an SBMwith a new bit map may be

WBrdenneee reperdirg aregial meny gordaie a TRY Atsr priopetifignanage defects.

ol RS RS BT b BEAS ST aE M, Hence
a corhpatitsifg prbsleen Aty SFdur SyHEOA! HE-QHlit 016 Ye &OtEing 8Wd/of Fep#Bducing

emergency, such as an electricity failure, occurs
appairtuf drieetooregord obfepiaduce datehen arwrite-ansedecpiting metjum. To

.U . ' t Y. ' ; nce,
s BTSSR P S LB R B PR sooro
in thie DDA cupurdfinalizatide of the wnte-gat@ réceedingimgdiud? #8 dopfed and

wite-once recording nmedium In operation 150, the
recergded g iergMan dn eperadionoftki ng appar at us receives a
i LZat i : j [ :
T o608 470, EEYEEPRAs: L8 M AiRafcn b8nriH. A8 rédSiing andior
repriodogingzapparatusqrodoces adinaézatidn flagand yedolsrldsnelmb barr? in a
ser,.the finalization compand is typjc i ssue
predBfineth waE: o AREEIONS RGP BRI 6 ELisoh 4 [BATAason g, among
: el r
ot B A BHPRIS T AREIT R RRMGE RO MAER o Mnat A
represesticgaa acanpied areads deaintaiffexh tAre SBiMe#etirclodimgdhe finalization
fi.palizatio condi.tiqn is tisfied, the recordin
flag 1% BBl i g 2galibried ttle laceianer tha Tigal Update of SBM
#n.finalize the wite-once recordi ng nedi um w t hout
receivi n%_ the finalization command fromthe host.
ip

Miherugir 2 Tipebzaticaniiag istreeordedondheeaddiren of eprivdtini the
abof PRGBS BB, 3Bt B PR E GBI o o v

prederitinvaiioh! efsafedchived stiovabafihaiiftionelad Maf/ibaldcofded in an
the wite-once recording nedium 17 WD 2004/079731

arepefftbanfiobeasgreapf the BRMH# ecor di ng medi a may
GBI 5, BB O S e R 1

abl e recor a contain on

recorbDb#sn ablemee nexbiccibrpmtaflihé BB ¢hlvwibth teyfiraticationieg "1". For
appar at us

oo b kBT SR S el BRent Saiions
datd BB 24116 1 TTBUET o Py E Ol ReR RO Rl 121 1
Iriéz d2ded flowcharefof stratipgra Mnietradd afatreservirfg theedata recording

stat% io% g'verﬂ%?onrc%cr%rcgirﬁgg rr%:"e(]ld.ilﬂJ nq] agééardfn%%eadno?ﬁgr embodiment of the
present invention. In the method of FIG. 12, preservation of the data recording
status of a write-once recording medium is achieved without using a finalization flag.
First, in operation 310, the write-once recording medium is inserted into a
recording and/or reproducing apparatus for data recording, and data is recorded on
the write-once recording medium.
In operation 330, when the data-recording status of the write-once recording

medium changes due to new data recording, an SBM #i including new bit map data
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recorded in a DMA, in operation 160. In operation 170,
in response to the finalization command, the recording
W@ea407973r epr oduci ng appar at us produces a fi naPCERR@A/000458
flag and records the sane in a to predeterm ned area.
To be nore specific, the value of a finalization flag,
anong data in a final update of SBM #n, is changed
fromO to 1 while a bit map #n representing an
that oepresiests theeareasontdiningithe tewrdatsBs/produaed ant regarthed in a
TDI\{lénal ization flag "1" is re-recorded in the l[ocation
xt to the location of the final update of SBM #n.
|h DpRratisg60 athkl rBabidiR Aadof késrotiBicihgepdestus tetdites a
head area of an SBM #i in the above-descri bed
finalizationi aasmmand ifreen the hestda finalinethe wiite-edce neearding medium.

ERESEATEI s Tocp DR aRO O RN et s el i gne
TDMA Bes cbpied driterdtepsbdine®DMAL he SBM M I n operation
190, to prevent additional data recording

|propgsatiomBaedioduerentsadritionsl sl teqording, Bresigteraxned data is
i ~GORCIag, B coaais
oo 1, FONIAE PRt el o B S L o i

"ffh"rte e demoadiitbrial eatanfroadoking seedrded atrethienartelb@idegrecording
recorded on the wite-once recordi ng nedium

t FIG 12
mediymg Hesaupathe fiaall PBMy 38 Ml agythe tRalHoPerngrtbedingl AFFL, is
conb R REP BT R B B EARAEBTBEE004 o e
recopded émtepresent therfinal BBivhescretibdih tife FDMA. 1Zven when the
oo R BeS S SRR SR o€ shictorgy st
reco\fj\‘/rdii Prf?érh%ﬁé @8t éﬁci;ﬁ%‘inaliElnbsthe_wme%ﬁ{eﬂ%bgﬂjiﬁ&o%aedi@%, it does not-

e-once recording nediumis inserted Int
perforro cladih necardinodf theepbiduisifiigd ayithadatausichars ditht’ @r if the DMA
recordi n and data is recorded on the wite-once
Con?wo?%ﬁeﬁg”}?@aﬂﬁme“gﬁaf% operation 330, when the
WalladeeeAbed Notetimdlafs Witd-Ofcaddording Ieediamnitds Rderstood that
medi um changes due to new data recording, an SBM #i
the metheicag baawesi withegviitable media/g woew thegnedium has write-once
PCT/. 000458 that represents the area containing
andtr%'@aggéﬁ%%%s produced and recorded in a TDMA. In
operation 350, the recordi ng and/ or reproducing
apparatus receives a finalization command fromthe
Induséiéal ARplicabiit ze the write-once recording nedium 5
' 7 0 .
/%‘%]ﬁggﬁ@érde%%?\%é%’ofﬁrdz@ e R sd hhvE 568N, MR%EvRe&hee recording
medium capable of preserving a data recording status of the recording medium, a

method of preserving the data recording status of the write-once recording medium,
and a recording and/or reproducing apparatus for preserving the data recording
status of the write-once recording medium, the data recording status of a finalized
write-once recording medium is preserved or modification of the data recording
status of the finalized recording medium is prevented. A change in the data
recording status of the finalized recording medium is easily ascertained. Also, the
original data recorded in the write-once recording medium, corresponding to the
previous recording status, can be ascertained.

Although a few embodiments of the present invention have been shown and
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TDVA are copied and recorded in a DVMA. I n operation
390, to prevent additional data recording,
w@e@detresn ned data is recorded in the TDVA. FOF/KR2004/000458

exanpl e, the unoccupied area of the TDVA is filled
with "ffh" to prevent additional data from being
recorded-on the wite-once recording 10 nedi um
Because the final SBM as well as the final TDDS and

des¢riteed; iihwaloultDbe, appreciatgsl by thosk skifled dedhée rart tfmtmmfanges may be

madfE 3 thsa s eRupRat ol A2pafd & (B rEIPIen aKs spirt of the

invehEYA, thEVRIdpeNsvhiBR is EMAIinte e AMINRT afEMHeRBHiiivVEents.
appar at us recelves a command for additional data

recording fromthe host after finalizing the
write-once recording nedium it does not 15 perform
data recording if the TDVA is filled with data such as
"ffh" or if the DMA contains defect managenent dat a.
Wil e described in terns of a wite-once recording
medium it is understood that the nethod can be used
with rewitable nmedia or where the nedi um has
wite-once and rewitable portions. 20 Industria
Applicability As described above, according to the
present invention, in a wite-once recording nedium
capabl e of preserving a data recording status of the
recording nmedium a nethod of preserving the data
recording status of the wite-once recordi ng nmedi um
25 and a recordi ng and/ or reproduci ng apparatus for
preserving the data recording status of the
write-once recording medium the data recording status
of a finalized wite-once recording nmediumis
preserved or nodification of the data recording
status of the finalized recording nediumis prevented.
A change in the data recording status of the
finalized recording mediumis easily ascertai ned.

Al so, the 30 original data recorded in the wite-once
recordi ng medi um corresponding to the previous
recordi ng status, can be ascertained. Although a few
enbodi nents of the present invention have been shown
and 19 WD 2004/079731 PCT/ KR2004/ 000458 descri bed,
it would be appreciated by those skilled in the art
that changes may be made in this enbodi nent w thout
departing fromthe principles and spirit of the

i nvention, the scope of which is defined in the clains
and their equival ents.
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20 WD 2004/ 079731 PCT/ KR2004/ 000458 CLAIMS 1. A
nmet hod of preserving a data recording status of a
wo ewandi7ag nedi um  conprising: 5 recordi ng daPGI/ER2G60A000458
recordi ng medi um produci ng recordi ng-status data,
representing occupi ed areas_of the recording nedium
and recordi ng the recordi n&ls‘NM%s data in a tenporary
def ect nmanagenent area allocated in the recording
medi um receiving a finalization conmand to preserve a
datia- r epanédihed sitpessrvital adafa tdverding statasrofiangcording medium,
medj um and recordi ng predeterm ned data in the
CompErHsr ary def ect nanagenment area, in response to the
fi j Zat . further data
re!::%érdcﬁl&'ﬁg dgeﬁa;b ﬁgﬂ@ ?g%%@g}gg@%ﬁe%’um 15 2. The net hod
of prddaicinglrecoidingistatub elate cepisentio§ dceepiedeateas ofitheerecording

medg@%g?ani Eét}:{][g{qg;t%gﬁrgbse : —g’%%sl_ ggg{ iﬁ? %ﬁé&pﬁh&ag%p%%tnagement
ared &Y | etﬂé%opoq,q%g{&ﬁtymgef ect managenent area and
e

recor |nglgdt e copl tenporary managenment data in a

defesdiving rdfiyeatieation cesmand toeprieseoreda dgtareationding statpe data of the

rﬁsBonsg. to tr}t%g finalization command. 3. The nethod of
recoPROMeIU Ty @ er conprising preventing further data

I eeEuHHing MederreimBdd e inhes RsrhpbRaty dessut hathdgepdértnarea, in
has been finalized based on the defect managenent
respanse todhe finalizajionrorampnd dta pigyenhivjthes datieraserdige s the

28. 4. Tigﬁ' et hod of claim11, further conprising
recoFg EWRP 5“‘further data recording by determ ning

whet her the recordi ng nedi um has been finalized based
on the defect managfement area containing the copie

. d |
t edpor afermatipsheiilaignd awheeein therrrearding @ te pegdgtasmined data

jn.in the recording of the predeterm ned
furt z{tc\ggﬁérﬁéeé%predeterm ned data is recorded in an entire

ungepyipyednmoearyahandgerhentpdatar inclutbfigtie recoadjiegweidatus data finally
area. 21 WD 2004/ 871‘9731 PCT/ KR2004/ 000358 . .
recorded in the temporary defect management area and recording the copied
temporary management data in a defect management area on the recording medium in

response to the finalization command.

3. The method of claim 2, further comprising preventing further data
recording by determining whether the recording medium has been finalized based on

the defect management area containing the copied temporary management data.

4. The method of claim 1, further comprising preventing further data
recording by determining whether the recording medium has been finalized based on

the defect management area containing the copied temporary management data.
5. The method of claim 1, wherein in the recording of the predetermined

data, the predetermined data is recorded in an entire unoccupied area of the temporary

defect management area.
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6. The nethod of claim1l, wherein the recordi ng-status

data includes bit maps, distinguishing occupied data
w@e®an7osl t he recordi ng nmedi um from unoccupi edPCHER2004/000458

areas of the recording nedium of an entire

dat a-recqrdabl e ar on the recqgrdin medium b . )

r et esertsngetied BEHAR da Whesio e fecerdpoetiatisdata ngiudes bit

L ffigyrRushi hiBd daitd BRedd! df t ind) i
ma}gilt’ailmngj,L1J S(Nhlzé g?ﬁu%‘acﬁ%o% fShe %i ﬁ@ﬁg%%ragnﬁdﬁ%gﬁt};@?% %occupled
datavaegdseof théaeaotting bestiumeoban edtiiendatadiecotizdle aresmsoritise recording

f the recording, nedium wth each cl.uster being, .
medipk o RSP R HIE costmstbendiol Riprg ed ires SR diferaat values in
the HRthges.of claim 1, wherein the recording nediumis a

wite-once recording nedium 9. The nethod of claim
1, wherein after receiving the finalization command,

is-the rgcordi redet erm.ned dataq, further . ..

corfpri se er'@é%'?%i ﬁlrgdgmf'i ng’l‘ﬁfag‘%‘:{ﬁ ie&qﬂqugaeﬁg mapgindigaies whether
dat& 68P betha8coiddd inanhdiviubPalusttds of e fRLRAAY Phedilid, Wit each

wherein the finalization flag is recorded Irn a | ast

clusprlbeingia datagererting uniof the rerredifrgtediuey cl ai m 9,
further conprising determ ning whether the recording
medi um has been finalized based on the recorded
figal i zathieomethadof dlaim A, maehsid tieé recnrding medilamt & @Wride-once
recor di medi um conprising: 25 determ ni ng whet her
recQIFiNgG B¢ &’dT‘ng medi um has been finalized based a
detected finalization flag recorded in a spare bit
map of the recording nedium and preventing a
r ecor di ridheoiettaddhof dainhd, wheozidiafigr neckiving Hias édalyation command,

determ natio hat t recordi ng nmedi um has, been . .
the (oY P o9 RS ehPg VSRR RAEBb 6508 Hrplization flag to
indEREN b6 P FAbRGIAL 8 On a recording medi um

conprising preventinc a recording of data to the
recordi ng nmedi um based on a determ nation that

predet em ned,. dat a. I,s. recorded in t Jol defect, ..

b erene BELISY Bt 48im SRpSin e RaafBRiAG 55 dag in a test
spaBB®itufinp Mebgsponse to a finalization conmand, to

prevent 5 further recording of data to the recording

medi um 14. The nethod of claim 13, wherein the
detigrm Rgll onf Aty élgﬁn 9, further comprising determining whether the

recording medium has been finalized based on the recorded finalization flag.

12. A method of recording data on a recording medium, comprising:

determining whether the recording medium has been finalized based a detected
finalization flag recorded in a spare bit map of the recording medium; and

preventing a recording of data to the recording medium based on a

determination that the recording medium has been finalized.
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predeterm ned data is recorded in the tenporary defect
managenent area i s based on predesignated data being

WO emaendgal i n an entire unoccupi ed area of the PEIER2@AP00458
i o defect managenent area. 15. A nethod of recording

Cndener ATl ol BRalinh iPla sR Eresidts metfid GomnlEing preventing
a re@oﬂﬁﬁg?@f @gka b tnélréé@ﬂir@nfeuﬂgn based ¢rdh d@téﬁﬁﬁétﬁﬁ that at

managenent area the recordi ng nedi um
preqgtereined fipta is @p@r@@dwgw afergperry defend management aredl mav:ously

reodt8d fa b fhosfhELHbaR! MrehdPhes Ka BRGNS TRARIT, o prevent

furtiferrrecOMthdnef a&E@i torthe ¢oEMUirR) Medimeventinc 20 a
recording of data to the recordi ng nedi um based on a

recorded tenporary disc def ec- structure (TDDS),

qaor aThehhdlelrghinl i3 whdiditne BLcFRRRRIOR halBR

reco managenen

predetdrmmtedm@té hatedohged &tml’edeng)om@ﬂ defeblamahagdément area is based on
finalized, wth the DMA not including a finalization

preqgsignated data being reepkisd iprANERIITUNOCCURIGHATRa  dhe fgmaporary
e also recorded in a tenporary defect
defy%n@q?égrl\éegé(TDMA) separate fromthe DVA. 18.
The met hod of claim 16, wherein the TDDS and SBM are

ed i.n e ar ase arate from an
i A sRodidio §875R baesr g Mkl comprising:
r eBéﬂQHﬁhlﬂ@ vﬂ%ﬁéﬁfH@re‘é@Fﬂ?ﬁg FMimeh B@é’rﬁ’ﬂﬁél‘iiéd@asded a detected

data to or " reading data froma recordi ng nediunt an
finatkzation fEQUECoRERBh PATFiacRrEIwoeott S @raa ¢ohA)afltee recording medium:;
controlling the pickup to record data on the recording
medium to produce and control the pickup to record
r epesvilntitigH Riderdiflglol datd® theaetdidigy ficius bakrideon a
representln occupi ed areas anong the entire
detefmleatm@ra@gm ecrdiagonediHe hasbeedfinglizadi um in a
tenporary defect nanagenent area allocated on the
recording 5 medium and to record predeterm ned data
i n16he Pempthal §f keballihg datge aERtoRl®R mddiume 8PMIPSIEing preventing
to a flnallzatlon conmand, |ssued to preserve a
a regaiding etdaiaitaghs raeerding medium pased d’inn%; repadegfemporary disc defec

struB{u?é(?f‘bbgg tfehé’iﬁﬁ &u@é%e“f&&‘ﬁ%ﬁ%r r@pr g aée%ﬁrn‘i’épé‘?sa@i\/g recorded

i'ng an cing appa
in a@fef@dt&nmé@meh‘eai@ar(m\fl@ indicatony thelt trer rexcandinglreedibe has been

flnaPzed(l\JNﬁ’thtt%eclgI& lgo%nﬁgugmg anPnaal% %H%lagat a including the

and

17.  The method of claim 16, wherein the TDDS, TDFL, and SBM are also
recorded in a temporary defect management area (TDMA), separate from the DMA.

18. The method of claim 16, wherein the TDDS and SBM are stored in a

single area separate from an area including the TDFL.

19.  Arecording and/or reproducing apparatus comprising:

a pickup writing data to or reading data from a recording medium; and
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recordi ng-status data lastly recorded in the tenporary
def ect managenent area, and to record the copied

W0 209poTEBY managenent data in a defect nanagenBOI/KR2@a/000458
all ocated on the recording nmedium in response to the

finalization command. 15 21. The recordi and/ or .
ey TR RG Caganag die Biekdp e frost Sk paitierTpod@ings medium, to
r . .

profRPARTEDAIGN RS stk ToeOR! FaQPING S (R0 2B ofording-status
data repragentingpeccupjed afesst amang deentiread ata; resopatde arda omthe

tHe def,ect .managenent grfea t he contc{ol | er controls .
recqTHINGIPER T 1B 3 {Ebapan detst ManapEMsRt 3 alldcaipdiangthe recording
medTBM, 4RY t8Peddrd PrBBefRiidH &Qt_a%@béé’[erﬂﬁ@!‘é?? Werétt management area

. apparatus of claim 19, wherein i the tenporary
in regpoase teranfinpdization apeunauhtisgues toHrependsa data-readrding status of the

recdfB bHEG keI L iRy R hel e sRpliES niedlim.
the recordi ng nmedi um has been finalized. 25 23. The

recordi ng and/ or reproduci ng apparatus of claim 19, _
whéPei n l?\%ecemmg énfer repiodusing anparpiuskelficlaion i @cwhdrein the

conf SR ALK SoblHb A HRUARFRAT iy 1 e
recdivy- &2Ris3datR(T4tKR200AL0BARS te@porarpelgfestandhagement area, and to
reccﬁ’g%or reproduci ng apparatus of claim 19, wherein the

? GPRIFISERRRIaNaMANAARMEAkYats 1D Saplechmanagsmeianga allocated
on tﬂ%%@érﬁﬂ%ﬁ%@i@ﬁ?ﬁ%«e%o@&fw ﬁw%cfﬂ{a%gé‘@oﬂﬁggﬁ%ﬁd .om

unoccupl ata areas o e recording ne m of an
entire data-recordable area on the recordi ng medi um

by .representing,.the cupi ed or 5 unoccupied areas o
i 2 G TheTeRprHiag aaror 6D eHCI AT A S 10, wherein f defect
malfﬁjérn‘?é‘%“dr@g o@ﬂ?@?@é&éin@fmé&ighﬁﬁﬁ iﬁ@ﬁﬁ;@gg gﬁ?&ﬁip@rfary management

He bit maps i ndi cat es whet her ataa has cor de
data previalshy thearded insthertempesiaty defedisnenapeimegt aremtseparate from the

defq PTG ar DeoUFOTET B8 R RBRAPorRgords no more data on
the F&SPdiAgtedBfi.UMis a wite-once recordi ng medium 27.

A recordi ng and/or reproduci ng apparatus, conprising:
IS a pickup witing data to or reading data froma

recor ding neq'ihlér?eogl:bqng and/or reproducing apparatus of claim 19, wherein if

the temporary defect management area contains the predetermined data, the controller

controls the pickup to record no more data on the recording medium by determining

that the recording medium has been finalized.
23.  The recording and/or reproducing apparatus of claim 19, wherein the

controller controls the pickup to record the predetermined data in an entire unoccupied

area of the temporary defect management area.
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a controller controlling the pickup to record data on

the recording nediumand to prevent the recordi ng of
wa@l210a/0t03t he recordi ng nmedi um based on a det er PMATER2@A/000458

that a tenporary defect managenent area of the

recordi ng nmedi um contains a predeterm ned _ data

i dedt i T iNSgecaiting pRJICE FBPGIAHEINgeRRArRiveOfisdaim 19, wherein the

. -. . . r " r H

recdrdi SERE I8 (fuadait i Ao ASingloccaBlditittanttons of the

recdrdengpmediine from edoceauped dateearead ed the rédordingmmpedamy, of an entire
ef ect . managenent area.i s b%sed on predesl gnat ed data

d :
datgsirGyIRRIEGH BE @M tedRCRING BeHHBC FTRIGSER Pgqipied or
uno?:rglgﬁeﬂ%rré‘aéjﬁﬁtﬁ‘ififlf%‘fg fgsest area. 25 29. A recording

I'um havi ng a -in area, a data area, and a
| ead-out area, conprising: a tenporary defect

ma e t area,.for in at |least one of the |lead-jn .
o 23"l epaiing BN/ox rip@ducl Beprat B lielimy 28, Wherein each of
the WRSASHInIRBES WRBtITErafats hddbhRenWBtsideddr Mdilideal clusters, each
occupi ed areas of the recording nedium is recorded
cluster bé¢ing eedgiaraegrding erit. nanagenent area, wherein
predetermnec data is recorded in the tenporary
def ect managenent area, if the recording nedium has

beew. f i Mid eedrdih@ aptRFeBprodutingespptabityst &fcaigh N9, WAerein the
the recordi ng nedium 25 2004/ 079731

recEdinamedivum 08 18ie-opoe reperdinge®ediuig: nedi um of cl ai m
29, further conprising a defect managenent area forned
in at | east one of the lead-in area and the |ead-out

?r 2F.] Aveeoeding tahd{dgétpmdwmgtusabte?mmm@des

enpor ary ngnagemnen at a, i ncluding the ,

r eGoPIakYRyWEIIRG ta i T rqasing 5awém@e_eﬁq0ﬁd'ﬂaéﬂed'um: and
RS AELTB R RROR 91 8% B o] RO et Rl and

prevemdhe zedardimgadf daie to dvorationdjngwcidiom [3dsedTbe a determination that a

e R T AR T S BB i gppctomined
daté“fc%%ti'fﬁl% HeifShé P@cd?ﬂ%?g%@&i‘iﬁ‘rrﬂ Res HakA findfizégcor ded
upon finalization of the recording nedium 32. The

recordi ng medi um of claim 29, wherein the
re di nq- st at us_dat i ncludes bit maps . ., . o
di B ngUiTereRs Bed dPies THRHUENgAPRA St gy 87 righerein the
detEREhEdA HRMAS prRgstiihed oddd & Reeafedh thBaehrRoPsEl didect
medi um included in the entire data-recordable _
management area is based on predesignated data being recorded in an entire

unoccupied area of the temporary defect management area.

29.  Arecording medium having a lead-in area, a data area, and a lead-out
area, comprising:

a temporary defect management area formed in at least one of the lead-in area,
the data area, and the lead-out area,

wherein recording-status data, which identifies occupied areas of the recording
medium, is recorded in the temporary defect management area, wherein predeterminec
data is recorded in the temporary defect management area, if the recording medium

has been finalized, to prevent further data recording on the recording medium.
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area on the recording nmedium identifying the occupied

or unoccupi ed data areas based on different values in
wWo b@4io7473maps. 33. The recordi ng nedi um of cl aPeT/BR2004/000458

wherein each of the bit maps identifies 20 whether

data has been recorded in individual clusters in the

dat a-recordabl e area, each <cluster being a data

recgy, di :%'cbrm?rg mldfuinES S0 f‘i’%ﬁhé%@ﬁﬁ%md‘é 8fect
wher ei n e recording madl umi s
mammmndmtr@“eae‘drmad ir2&t [2ast one of the lead-in area and the lead-out area,]
wherein the defect management area includes temporary management data,
including the recording-status data, lastly recorded in the temporary defect
management area, copied and recorded from the temporary defect management area

upon finalization of the recording medium.

31.  The recording medium of claim 29, wherein an entire unoccupied area of
the temporary defect management area includes the predetermined data, as recorded

upon finalization of the recording medium.

32.  The recording medium of claim 29, wherein the recording-status data
includes bit maps distinguishing occupied data areas of the recording medium from
unoccupied data areas of the recording medium, included in the entire data-recordable
area on the recording medium, identifying the occupied or unoccupied data areas

based on different values in the bit maps.
33.  The recording medium of claim 32, wherein each of the bit maps identifies
whether data has been recorded in individual clusters in the data-recordable area, each

cluster being a data recording unit.

34  The recording medium of claim 29, wherein the recording medium is a

write-once recording medium.
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