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1 Device for and method of recording information The invention relates to a
device for recording data and data structures on a write-once storage
medium, the data structures comprising space bit map and defect
management structures, the device comptising writing means for recording

the etk thedRterstisrling shfome@gHolling means for generating the data
structures and controlling the writing means. The invention further relates to

a method of recording data and data structures on a write-once storage
medium, the data structures comprising space bit map and defect
management structures, the method comprising step of recording the data.
10 The invention also relates to a write-once storage medium for storing data
and data structures, the data structures comprising space bit map and defect

managementy fiHGEHERR: r@ﬁf‘eé% QHORAYENRESRIMNG 840 2 GARPHBERFOgEA

product for recording data and data structures on a write-once storage
m@@.ameﬂermaﬂg?gumge@rﬁmw SPHPITAY TBGRAP 3RA Hickd %e“
mmgmmsﬁrs&tmltesdbmsemﬁwanghgatlons (archiving, Iegal) it is important
that a recordablﬁzn wn(te% eyl r ﬁg é:ga H "flnélaéa 2 u, ¥I\J/here the effect

of the finalization 1 tha any fur er Yecor Ing o ISC IS N0 possmle or

that it can bece@tsﬂwe@meﬁeﬁf@r gRsvelinghiae sahrstistardsasbhemntreltide thafeiting
theyfinalization process. 20 For CD-R and DVDR this is achieved by

recording a Lead-out Area, which area "closes" the User Data Zone.

Although in s%@&%&‘uf%iﬁﬁf%@eﬁé%B?E“EBW@COJG‘HTE&%E% eI Hes
treadisizcadiee terdgeadeouhA tea dibisttasiups e@ﬁﬁyﬂﬁge;ptﬁd bReepradabliefect

méjn ra D| cg ??urgsst%énnpthn%ple daes not haye Su%m tlﬁe%gté)ut Area. As

goen) Comprising Step O recording
AR EemALve C'eould be &8 pletely Tille h'a dummy data,
however thisTRG iogentienalsy ielatesdorsuiiitne)CElstarefisrencitiisrafioraitjecn slthend

ORIV IR RIERRIE, BT RAN Gt AR R WERSERRGR:
Siorage medium.

The invention further relates to a computer program product for recording data
and data structures on a write-once storage medium, the data structures comprising space bit
map and defect management structures.

In some applications (archiving, legal) it is important that a recordable, write-
once (WO) disc can be “finalized”, where the effect of the finalization is that any further
recording of the disc is not possible or that it can be easily detected or proven that more data
has been added after the finalization process.

For CD-R and DVD+R this is achieved by recording a Lead-out Area, which
area “closes” the User Data Zone. Although in some cases it might be possible to write
additional information to the disc after the Lead-out Area, this can be easily detected.

Recordable Blu-ray Disc (BD-WO) in principle does not have such a Lead-out
Area. As an alternative the disc could be completely filled with all dummy data, however this
can be very time-consuming.

Therefore, it is an object of the invention to provide a simple, time-saving way
of finalizing a write-once storage medium.

This object is achieved, according to a first aspect of the invention, by a device

for recording data and data structures of the type described in the opening paragraph,
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This object is achieved, according to a first aspect of the invention, by a
device for recording data and data structures of the type described in the
opening paragraph, 2 characterized in that the controlling means are
adapted to record the data structures at 2 predefined temporary location in a

E‘ﬁﬁﬁ‘aré{@t‘i’z@é‘?ﬁl AR the a@ﬁhﬁ%mﬁ@%&ﬁgaqg@ameﬁam ARertantRalizeriReures ata
write-once storage medium by recording the data structures at a predefined

R TIRREA B Y Y AAFREA T4 & PERIYRABIEB RE & HEGIG S BrALBRIHE 4 0
sieahretizspect-ofi¢h etdnantiodi @b ook difpe der ditgstatauandt datadefined fixed
tr res of. esCl]| in_the opening paragraph is provided,
i%cgﬁét:ﬁtgsri%%' %/%sggrr)%wﬁgﬁggt%ﬁ% {H%Bﬁa%a structures at a predefined
temporary loéggeilirgdorasesordiaspess dfihthia ventieronoetsask afyeeepksiing sata end

4AatHEAOEE S MIE S PR EESIBERYR EhBYAREPIANS ShfidadachHidettissidy

a predefined fixed location as defined for a rewritable storage medium.
§R&8 and other aspects of the invention will be apparent from and

elucidated ledordiey thittateterenaestat therektiedibents e sarakioa iny vesyraid
examm% in the follogir}%qedeggm%ion and with reference to the accompanying

rr?vx%ngse, W WhICh? ?g erpa shows a storage medium (top view), Figure Ib

shows a storfigdineaiibeditosacs staregy Nridiure [y sersding thevdeta fiuctures at a
FRERRiRg QI At 40 RSFRICBPE IR HE s R YRRTIGR. Figure 3 shows

an example of a layout of a BD-WO disc, in accordance with the invention.
Corresponding elements in different Figures have identical reference
numerals. 25 Figure la shows an example of a storage medium 11 having a

form of disc WILAAGKS 2002 AR BAEIQ,TNE URRKS: PENAbEcicates
position of the series of (to S’\ recorded marks representing information
{deibey Vistlarefaigect in tecontesiownistiescepacby way of example in the following

description and with reference to the accompanying drawings, in which:

Figure 1a shows a storage medium (top view),

Figure 1b shows a storage medium (cross section),

Figure 2 shows a device for recording information, in accordance with the
invention.

Figure 3 shows an example of a layout of a BD-WO disc, in accordance with
the invention.

Corresponding elements in different Figures have identical reference

numerals.

Figure 1a shows an example of a storage medium 11 having a form of disc
with a track 9 and a central hole 10. The track 9, being the position of the series of (to be)
recorded marks representing information (data), is arranged in accordance with a spiral
pattern of turns constituting substantially parallel tracks on an information layer. The storage
medium may be optically readable, called an optical disc, and has an information layer of a
recordable type. Examples of a recordable disc are the CD-R, and writable versions of DVD,
such as DVD+R, and the high density writable optical disc using blue lasers, called Blu-ray

Disc (BD). The information (data) is represented on the information layer by recording
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30 pattern of turns constituting substantially parallel tracks on an information
layer. The storage medium may be optically readable, called an optical disc,
and has an information layer of a recordable type. Examples of a recordable
disc are the CD-R, and writable versions 8f DVD, such as DVDR, and the

g&nm;m&mmmm s AR NEhB SIS BFanE et BbleT§ e BISEotRTS)-
he_information édata) Is represented on the information layer by recordin

3
BT SdBALeaieH IRV Rk S RRRASEREHERGRIRUSHE BrQuidersiiring meRyfecinie Q%H@
bfastosageemedium. Bhintichtscibye Bresenitasséor tackpdér byt redoromdead,
during manufact t | to edium. The track structure i
B e R e R A S S
Reapr kesosiiannfrarktiuriag ScarmReg. frhwdieatios thedeaatiencmpitisels

RASHIRMRTREMANQA I8N AFRERRPES ofRE Indication the location of units of

information, usually called information blocks. Figure Ib is a cross-section,
taken along tH8YIRE bIHASH AT Sty BKSRARM WY 11f tha PhKameesdium 11
witiahrectranisipaypatis widtiataribsigiprovitedavits & [gooidiagyiaye redtdanplayer
ﬁéoatr‘?&“"? AV clihy 1S PARIGEINVE BRI 7 taly comprise AU tE‘reruﬁ‘é%?astté?éser,
ayer, VR examﬁfe as in DVD where the reco%llng Payer iS'ata 0-6°mm
fuisralcaasd eOViEheheguithstreterding lgyierrs &S bOHdBm wihbleatsaatkl siflerther

tiBEe JNSANFITOBYRISF IR Q&ki%%@%f@?r%sp?él@ﬂm%@% gean

elevation of the substrate 15 material, or as a material property deviating
frOPIETREER B AU [atRIPE 3 §RYAHOR i %V?@cb‘fmﬁﬁf ta'484 aateral

stopetty @sviatiAgiorage skvomerings) 11 such as CD-R, DVDR or BD, in

accordance \|A_1ith thg iﬁlvention. .Th? devic%.is garovidgg \{\/ith Wl{itinsq means for
. Iqure Z shQws a device for recordin and data structures on,a.storage
scanning the trgacﬁ on the storage medium, v%hlc means ‘Inc uée a drive uﬂlt

Aedommdthsing tseCEtdraDy MidtlurB L Iin adreadrz2 vatiotize positivennghardeve is

E#B\ﬁdﬂ%%% Rﬁﬁiﬂg%@%g’fﬁr ﬁ%%é {Ret ﬁcY?QiEEHQLﬁ%F&b%%HiUﬁ? WAk Ofs
ea comprisés an optical system of a known typetor generating a

raelisieondpsa N B 4 gladeiptioot o tigrRestieaiusickhenie b st foPastHenibnit
SB9bZd&5eh thasik afitgenafrunadiantrvanial e féaraodmediumeliad 22

radiation beam 24 is generated by a radiation source, e.g..a laser diode, The
R RS PBUA G0 DU BTUE Sy S Al TR A
tfrcingh radlicet| @fe ine ainfaeli sed royat heeliapiticap@dds of saiack e theantbentridakiager of
?r{%t%rr%g%émﬁn The radiation beam 24 is generated by a radiation source, e.g. a laser
diode. The head further comprises (not shown) a focusing actuator for moving the focus of
the radiation beam 24 along the optical axis of said beam and a tracking actuator for fine
positioning of the spot 23 in a radial direction on the center of the track. The tracking actuator
may comprise coils for radially moving an optical element or may alternatively be arranged
for changing the angle of a reflecting element. For writing information (data) the radiation is
controlled to create optically detectable marks in the recording layer. The marks may be in
any optically readable form, e.g. in the form of areas with a reflection coefficient different
from their surroundings, obtained when recording in materials such as dye, alloy or phase
change material, or in the form of areas with a direction of magnetization different from their
surroundings, obtained when recording in magneto-optical material. For reading the radiation
reflected by the information layer is detected by a detector of a usual type, e.g. a four-
quadrant diode, in the head 22 for generating a read signal and further detector signals

including a tracking error and a focusing error signal for controlling said tracking and
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positioning of the spot 23 in a radial direction on the center of the track. The
tracking actuator 25 may comprise coils for radially moving an optical
element or may alternatively be arranged for changing the angle of a
reflecting element. For writing informatiorft(data) the radiation is controlled to

FEERRPRIGRLIptRGtabla A HIBHRS LSRG RYSLing RRIMBr ks NRARS I8

E&iwoptlcally readable form, e.g. in the form of areas with a reflection

ﬂ&@ﬁtd&fﬁgﬁjéI?fofrgﬁﬁoﬁﬁ%ﬁFt%rLﬂ‘PS&HH?H‘dé“ bRy SRR M RIsERAG ).
materirisiouinl msady€oratiayiny iphasetiih changetmatdréainori tehtah2 fthe

@é‘%‘i‘%ﬁ"’é@% AiLseEi R n %%Eéaﬁ'on igﬁr?ﬂé fcfé’v ! Sr’h PISES l%nl%%bssmg

aine en recordlng |n agnet ical materla eading the
reesiaiton prefiessiaal thy inpsitiftrmation (@aﬁ@)rt@q@eeé@fe@ivat@smdmrmahe head

GSURh PGS cénfﬁ%HEe ﬁh‘?rﬂﬁ?c%ﬂ'@?‘eadﬂ‘ HRNSBF meafe CORPREFY DB FRAEr 28

signal and further detector signals_ including a tracking error and a focusing
&7F? SRR o AttD AL L3R R {gom ANaY RIS iRERXaMBRE "?ﬁ'e“r‘@%d ideo
sugmal dadiseesseslibynegs pmcemsummmh@@m&awmkﬁyp&un@é@mgm of

O Sl RIALEh SRR BISISIENE I05 I HALE RN e
ence re t‘levmg me or reading |n orma 10N INC r|ve un|
Hatace 2R byrsidivgstieieyraetion Sasiesl (EeGlendljordaesisrvinanioBooMpkatevice

SOPMBARSR WIHSIRTRRS ARIASH QT REAGE TR ha e IR 4R Such

(data) to generate a write signal to drive the head 22, which means comprise
SHSnPLATLRREIOR: tHﬁH“PHBHer%BPPﬁé&H‘shélﬁ?ﬁBr*?&H@S&%Wﬁaﬁt@?% aha félfmatted
mﬂlﬂtﬂhaeutﬁnﬁompawmmawrs (dadey e aemEsenfoniexanpliieh comprlses

eal-time,video an /or audio data or still i data, The input unijt
R NS i B SRR R R Bl
mttéemwiaa@dumgtmmmw armﬁmmmmngemmolddtwlwgywromzmg

BAHIRG FIERE %Uﬁ%ar&@99%@%@@@8”{%&9&?&%%@% RS HRIB R modulation

applications units of information may be interfaced to the formatter 28 directly

UiKt S ORMPALSE addras BYIGHRIPTRARTHRIE YRS SRY §98P AR dddmssaRda Lasetions

dredtebestinegel rln@diqmnﬁidedthd@m‘mm%mwtpm 2b tharfmmmaaé%eiacmm@d the
Conpre mogl%atl n|t %olsv¥h |ch co {ogvefx 2 Qannel code efor
enera Ing a mo&ula? Ci S|gna rlves H‘I H% 5 Tg r"’fﬂep]f%
mimﬂgedtfonramn@m@ommae%fsyn@hmmrfg)meanst fompelerdifitg control unit 20 is

SYREMEN AN RRIGHRS 18 g H‘%@%ﬁf#ﬁgsstg@éﬁh %Stfﬁm"‘?ft‘?&hﬁ%ér 28 and

presented to the input of the modulation unit 29 comprise address

AT Y dAdSreaf RIS SENEStE sifoAefirg @a&ré@émi@loé%mosmonmg unit

25. The control unit 20 comprises control circuitry, for example a microprocessor, a program
memory and control gates, for performing the procedures and functions according to the
invention as described below. The control unit 20 may also be implemented as a state
machine in logic circuits.

It is noted that the device as shown in Figure 2 has recording and reproducing
functions. Alternatively a playback device for only retrieving information from a record
carrier contains the scanning elements and the read processing circuitry, but does not have
the input unit 27, the formatter 28 and the modulator 29.

For several reasons, BD-WO disc has a Space Bit Map (SBM). Such a SBM
indicates which Error Correction Code (ECC) clusters have been recorded with information
and which are still free. This SBM can be integrated with the Defect Management (DM)

structures, which structures can be compatible with the same structures on a BD ReWritable
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on the storage medium under the control of control unit 20. Further, the
device comprises the control unit 20, which controls the recording and
retrieving of information and may be 20 arranged for receiving commands
from a user or from a host computer. TheXontrol unit 20 is connected via

eeDURWINGS 20 nRiG it BIPieRibS A GAISLITRLY EHN LG OFERaHERH 6h@0here else

modulator 29, to the read processing unit 30, and to the drive unit 21, and the
pds fﬂ&h?dﬁaddﬂ a5 of At QHE PR AT USE é{ﬁﬁHME% R iﬂ?&lﬁlﬁ%}'%ﬁome areas
evearmpieea anicooplbbessar bq poygvaniomiasmny@schnerbaplgateszdos starting at

f
S ARG AR IR RS RIBIS  DARICR s
machlne in l0gie eansiatsinit A9 nandy adaptescieigenetashsHai andR)rirackiies
HRAQEA%BNRESRIRG UEtREse %'1'?‘&&9?'&% NIRRT sl &yPIR¥bIRRY device for only

retrlevmg information from a record carrier contains the scannln(_tt?element

and the read PloeBig6 elAterRY, e coed Kot R EsBeHRPIRRGIGH;tHe figgm of

tosmmdfein2éhhdibie b ada laiero? thdansmditatksehsenssda sy Eusiag Bagiden,

FégacemB Map I%M) Suc Qa[lﬂS] re]rdfg%t%v Wthlcthgrr]r % rrectlon Code
éﬁ dlisters have been recorg Wlth in orma Ion an chare still free.

This SBM cahhiee Bivk grardsb withutieca Misfecpdinigrade ndinateDmyes wfictutets, that

W&Béﬁ%&%&ﬁﬂr@%ﬁ@m%Qh%eW@é&l%rﬁWc%VdiﬁB)‘res onaBD

ReWritable 5 (B disc to make implementation easier. But they can
also be recor@%é E%%%H&fet@%@quwwﬁ RYSMAliEP Pélgdrb‘ﬁt‘:%’?é’ﬁ or
up@atareﬁednm&aﬁw Bpieni lialiDefeqMRrARARNA M EeSENEAsH therLlkse

be utsur \2%& ft(nrert'hf' urpose, an i<ample is a zone starting at
ys Cal E) %9? ress e groove ddress (PAA) 01DCOOh with a

length 2048 Qost&fa: W@H@@@Vﬂrwntmg BOaressibledEqstedlicd papesratéernporary
BEM AN R iR m% WQ&&HNB@' FRERAY @u@fcgﬂcb%eaﬁ'}(}ﬁ%w Br e &\sc e.g.

disc (a storage mediu The S enerated by the contrdol unit 20, can b

Fﬁwm“efﬂ%ﬁtéa% Fhiagisatebin H‘BMB W AR FERAIHHaRRATBRE B‘Qtﬁfé'ﬂ‘?aﬁ" new
intipateisiltat v Blsldsaasuﬁcéslat@r)n@ Mern viittexamylectitris 6emtsacohfrandm

T A S TR R A B s
coddareffisiienthig Eaﬁé/bﬁmdmeemelaree@am@)ble.

Figure 3 shows schematically a possible layout of a BD-WO dual layer disc,
according to the invention; the single layer disc is the same as the LO layer in this picture.
BD-WO has a User Data Zone, which comprises two replacement areas used for defect
management, called ISAO0 and OSA in the first layer and ISA1 and OSA in the second layer.
The Inner and Outer Zone contain four defect management areas called INFO1, INFO2,
INFO3 and INFO4; they are the same as the equivalent zones described in the BD-RW
standard. In layer 0 and 1 there is an area of 2048 clusters that is reserved in the BD-RW
standard; it can be used for TDMA (TDMAO, TDMAL1) for a BD-WO disc. At the outside
(Outer Zone) of the disc there is a reserved area in BD-RW that can be used in BD-WO as a
intermediate DMA (IDMA) area (IDMAO, IDMAL). At the time of ejection of a disc from a
device for recording information, DM structures and the SBM in IDMA can be copied, under
control of the control unit 20, to TDMA. Locations of IDMA and TDMA can be

interchanged, i.e. IDMA can be located in Inner Zone and TDMA in Outer Zone.
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On a BD-RW disc the DM structures can be overwritten and thus can be
updated after each recording action. The Defect Management Areas (DMAS),
where these structures are recorded, therefore are rather small. 15 On a
BD-WO disc overwriting is not possible, f8r which reason a Temporary

Defect ManaggiheiyeAram(Rad PO @sitiPRTassIsee dHis AR aigEsting

on the disc, e.g. in the Inner Zone as indicated in the figure 3). After each
N ARBRcELLPAMY St lRsel ynder ArgithakibR $BRHREPRAStructures and the
SBM are writBemingnheussosfttiod BOtW @ alist okewstustrsiaréiveritexsewyaitaaley or

I f this. T i Id
iR T
SENdMatrRelhPAVIASseITID MHd LiseyrERIB ey VHeratheyieer diecidea e biriieg thetkisc
YR bG SiRiGHaY SfediRe Shthe SREGIAS VR ian &K IMENSHRINE €an be

BD-WO has a User Data Zone, which comprises two replacement areas used

( . e, Wh !
Fé‘?sagf'@él“%ér‘i‘?ﬁéﬁ%ﬁt‘ﬁé‘&?&'@'gﬂ@%ﬁ'ﬁ‘ Qﬁ‘ﬁ?ﬁtW@'ﬁ?&‘l‘é&?ésr WEHg fesrrdeghynd
@Riinothe the candelatydifi2diZdaerdnner and Outer Zone contain four defect

management,areas. called INFO 1, IN INFQ3 and INEQ4: they are the
e e A R bl lolAe I SRR A HALEA
aanlh 0ftHer@1s Qi ANFTQD A8 dNistet ésaedidaresaredechidets BOeRaantrol of the

shARdpidib6ambe paraden ABMAVG BARMI TOMARINOLMBRG HEEURS as

the outsideoé_Outer Zone) of the disc there is a reserved area in BD-RW that
83 BR RN PR ERR AR HeRwEYRitee b R AP drsblitdmidese DMAs
HaMalgchedhettionamt pisiion &f ehadisDiRwm discavies theseamwidnd DMAS have

information, DM structures an a'EP SBM in IDMA.can be copied, under
B e e R st oot T WA, can b
interchangedT heDP\spabdzartan vostaddrednpentEtsie hadaTtyMid $truotutes in the

£OINEA Gudp BERLIRYRES AL Aidre iﬂc@ﬁﬁg@@‘}ﬁ&%iﬁ’%’ﬂ  FROBOS ?é‘éﬁ%b%%’slo an

for detecting the correct write powers of a laser, under control of the contro
Avresd PRINIGAEP the tasky eaorHedBeAiRRe tise Rath £RTelysaardnR e s sequentially
segueatially or randomly and the space bitmap (SBM) is updated, under

coveral tmeCUARLH the 1428 Je LB R HA L L e e L A
roanditgs karembesit oradhefttistinaliviationésatidtergaowdinmel the“fisad c@PHén the
DMAs in INFO1, INFO2, INFO3 and INFO4), this can be easily determined by inspecting,
by the control unit 20, the specific SBM pointed to by the DDS. This bitmap in the SBM
clearly shows which cluster has been recorded and which have not been recorded, inspection
of the status of all the clusters (written or not), by the control unit 20, then show if more
clusters have been added (written) after the finalization.

This procedure also works on randomly written BD-WO discs (usually write-
once discs are recorded sequentially).

Another option is to fill all free TDMA area with dummy data at finalization
under control of the control unit 20. Now it is impossible to record updates of the structures
in the TDMA. The last DDS written in the TDMA area then has the contents of the last
written space bitmap and the disc can be checked in the same way as explained above.

Yet another option for finalizing a BD-WO disc is to fill all remaining, i.e. not

recorded, User Data Area with dummy data under control of the control unit 20.
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closed in such a way that it is possible to check afterwards which clusters
were recorded and which not at the moment of finalization. At finalization the
"normal” DMAs, i.e. as on a BD-RW disc, one copy in 10 each of INFO 1,
INFO2, INFO3 and INFO4 (see figure 3) dre recorded, under control of the
control unit Zﬂltﬂ_%‘i@Mﬁ&ﬁ&@\%@é\é\@)@lﬁﬁ]@@ﬁlbﬁ%@@%@&ﬁ@?ﬁsUﬂﬂg}_ﬁe

structures as_on a BD-RW disc: a DDS (Dis¢ Definition Structure) and a D

B %) SHHIESTROADER S A5 Rl Bt RARANTE SIOLHH6 fRedignAso for

B skvigdisedivhen tipasa tiwerhaslicBiMids hisad bbestharaaede slydh isndicaigseto-
lways that the disc been finalized. DS Il contain no

B A, bl T el T R R PR e

fienanpagion, deesdixehisiedbe peidreenl otieaPmenter apethisdhese Helddasd

RISt the dastrecaingdredrast IhRPALA ARG IpreanectbeadiRf dfity of such
sequentially recorded. By doing so, filling of the remainder of the disc is not
RleBaE: iradamitsieienss %@Eéﬂ%@%l H%'\‘/éﬁﬁé%?’i’?\%&ée St By 4G dpvesgon may
aftempeoictipbg fniean'futaloth Rdinatb @anDédAwdre | BHa@at Balre@? ; ikrIhante
INFO4). this can be easily dete mineg by inspecting, the control unit 20

R e B B S B e S o R E e e o
e ogtiiiagnslLasé thadsvieeiéan lérsorokegheand wisichnheeldaabirb eeepraiiopded of
RsRestian fhdhemsiatus of all the clusters (written or not), by the control unit

20, then show if more 25 clusters have been added (written) after the
finalization. This procedure also works on randomly written BD-WO discs
(usually write- once discs are recorded sequentially). Another option is to fill

all free TDMA area with dummy data at finalization under control of the

control unit 20. Now it is impossible to record updates of the structures 30 in
the TDMA. The last DDS written in the TDMA area then has the contents of

the last written space bitmap and the disc can be checked in the same way

as explained above. Yet another option for finalizing a BD-WO disc is to fill all
remaining, i.e. not recorded, User Data Area with dummy data under control

of the control unit 20. 7 Although the invention has been explained mainly by
embodiments using the
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BD-WO disc, similar embodiments are suitable for finalizing the storage
medium. Also for the storage medium an optical disc has been described,
but other media, such as a magneto- optical disc or magnetic tape, can be
used. It is noted, that in this document thé word 5 “comprising' does not
exaygdssthe presence of other elements or steps than those listed and the
word "a' or "an' preceding an element does not exclude the presence of a
plurality of such elements, that any reference signs do not limit the scope of
the claims, that the invention may be implemented by means of both
hardware and software, and that several ‘means' may be represented by the

samg item of hargdwaye. riiteralifuRaaRe AhLGRAYEBIPIWREShI IR0 10

the embodiments, and the invention lies in each and every novel feature or
comBIpfABrNsIFE SHYFE S8 6UBATY SRSYBIL B1aR-Ina fofest MapagRmARisigplures,
recofghingdedacnstisiata structures on a write-once storage medium, the data

structures comprising space bit map and defect management structures, the
device comprising wiiting MULIA 161 FORGFATG 1AL B2 SN0 A ahetres
structures; 5 - controlling naeiedirgmesensicsganatiogtbealatusicilvess adgontrolling
controlling the writing means, Wi giatie controlling means are adapted to

record the data stryctures at a predefined temporary location in a reserved
o BP9 She wite-onee storage
mepliatm mgdeﬁneﬂtﬁmgdraey dm@icstiuemsw@twepmdmmémjmmwmaﬁmm awl
defin@difari A fﬁé’\é&ﬁ%%ﬁc@%?a@@rﬂéﬁﬂm'ﬁw @Eﬁid{r}?ﬁ%%&é@ﬂ&m&a gﬂréﬂg%ed

indicates which error correction code clusters have been recorded wit
inforfPRIbIFCEHANGRIGT1arE tQ5RARTEDIR HRHIRBRINZIABY in claim 1, wherein
the edetedilsaidspanbianapdalitedstoficblézs therwciioronde sictagametdaem

by rja&%l;ggagg;i?trﬂmrgﬁ[&]igngl H‘i\@r{%ﬁ?s‘ﬁﬂqﬁe&f the reserved area. 3. A

device as cl aim 1, wherein the controlling means are adapted to
read the data structures from the predefined temporary location and to
2. A device as claimed in claim 1, wherein the controlling

means are adapted to finalize the write-once storage medium by recording dummy data in all

free parts of the reserved area.

3. A device as claimed in claim 1, wherein the controlling
means are adapted to read the data structures from the predefined temporary location and to

record the data structures at the predefined fixed location.

4. A method of recording data and data structures on a write-once storage
medium, the data structures comprising space bit map and defect management structures,
the method comprising steps of:

- recording the data;

- recording the data structures at a predefined temporary location in a reserved
area on the write-once storage medium; and
- finalizing the write-once storage medium by recording the data structures at a

predefined fixed location as defined for a rewritable storage medium;
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record the data structures at the predefined fixed location. 20 4. A method of
recording data and data structures on a write-once storage medium, the data
structures comprising space bit map and defect management structures, the
method comprising steps of: recording thd data; 25 - recording the data
structures at a predefined temporary location in a reserved area on the
write-once storag/HSELTHI SHRFfiREI P ARG TR DT I HYGREHRB GRAR Gysters
recorihing e detia ddduciresoatnati prede fiviechfaxe il @tion as defined for a
rewritable storage medium; 9 wherein said space bit map indicates which
error correction code clusters have been recorded with information and which
are &till free. 5. A MREHEPaSIBHELCIAR4iMereimasish ef step of: 5 -
recording dummy dedalingallifnes gattsnafikhed paes e thareserved Ardnethod as
claimed in claim 4, wherein a step of: - reading the data structures from the
predefined temporary location. 7. A write-once storage medium obtained by
a méthod as claifmedthodasylafmekimdadyed, 10 Seid etapmiiter program product
for recording data and data structures on a write-once storage medium, the

data structures coffANRItEeER S BRI TR fRERdE TRt egRpIaRt location.

structures, which program is operative to cause a processor to perform the
method according @Yk claiaae A&iidm obtained by a method as claimed in

any of claims 4-6.

8. A computer program product for recording data and data structures on a
write-once storage medium, the data structures comprising space bit map and defect
management structures, which program is operative to cause a processor to perform the

method according to any of claims 4-6.



